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ABSTRACT
Objective  Ampullary neoplastic lesions can 
be resected by endoscopic papillectomy (EP) or 
transduodenal surgical ampullectomy (TSA) while 
pancreaticoduodenectomy is reserved for more advanced 
lesions. We present the largest retrospective comparative 
study analysing EP and TSA.
Design  Of all patients in the database, lesions 
with prior interventions, benign histology 
advanced malignancy (T2 and more), patients 
with hereditary syndromes and those undergoing 
pancreatoduodenectomy were excluded. All remaining 
cases as well as a subgroup of them, after propensity-

score matching (nearest-neighbour-method) based 
on age, gender, anthropometrics, comorbidities, size 
and histological subtype, were analysed. The median 
follow-up was 21 months (IQR 10–47) after the primary 
intervention. Primary outcomes were rates of complete 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Ampullary lesions, in particular ampullary 
adenoma, are a rare disease with a potential 
for a malignant transformation and should be 
completely resected. Whether to choose an 
endoscopic or surgical technique is unclear.
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resection (R0) and complications. Groups were compared by Fisher’s 
exact or χ2 test, Mann-Whitney-U-test and log-rank test for survival.
Results  Of 1673 patients in the database, 1422 underwent EP and 
251 TSA. Of them, 23.2% were excluded for missing or inconclusive 
data and 19.8% of patients for prior interventions or hereditary 
syndromes. Final histology showed in 24.2% of EP and 14.8% of 
TSA patients a histology other than adenoma or adenocarcinoma 
while advanced cancers were recorded in 10.9% of EP and 36.6% of 
TSA patients. Finally, 569 EP and 63 TSA were included in the overall 
analysis, with a higher rate of more advanced cases and higher R0 
resection rates in the TSA groups (90.5% vs 73.1%; p<0.01), with 
additional ablation in the EP group in 14.4%. Severe adverse event 
rates were 3.2% (TSA) vs 1.9% (EP). Recurrence after histological R0 
resection was 16% (EP) vs 3.2% (TSA; p=0.01), and additional therapy 
for R1 resection was applied in 67% of the 159 cases. Propensity-
score-based matching identified 62 pairs of EP/TSA patients with 
comparable baseline patient and lesion characteristics. The initial 
R0-rate was 72.6% (EP) compared with 90.3% (TSA, p=0.02) with 
recurrences found in 8% (EP) vs 3.2% (TSA; p=0.07); reinterventions 
were more frequent in the EP group. Overall survival was comparable.
Conclusions  The rate of patients with poor indications due to non-
neoplastic disease or advanced cancer is still high for both EP and 
TSA; multiple retreatments were necessary for EP. Although EP can 
be considered an appropriate primary therapy for certain ampullary 
adenomas, case selection for both therapies (especially with regard to 
the best step-up approach) should be studied further.

INTRODUCTION
Ampullary neoplastic lesions are rare, with a prevalence of 
0.1% and account for 10% of all periampullary lesions.1 2 About 
90% of them are histologically classified as adenoma or adeno-
carcinoma, but also neuroendocrine and mesenchymal lesions 
or other rare subtypes can be found.3 Ampullary adenoma is 
considered as premalignant lesion which follows an adenoma-to-
carcinoma sequence.4 5 Of note, the ampulla of Vater is a transi-
tional region leading to cancers with distinct molecular subtypes 
(mostly intestinal, pancreaticobiliary or mixed subtype).6

Historically, the treatment of ampullary lesions has included 
transduodenal surgical ampullectomy (TSA)7 and pancreati-
coduodenectomy (PDD).8 However, substantial morbidity and 
mortality associated with these procedures9–11 led to the devel-
opment of endoscopic techniques. The first case of an endo-
scopic papillectomy (EP) was described by Suzuki12 in 1983 and 

the first large case series was published in 1993.13 Since initial 
results were not satisfying, subsequent improvements in patient 
selection and technical advances were reported.14 Therefore, the 
current guideline of the European Society of Gastrointestinal 
Endoscopy (ESGE) recommends this technique as the first choice 
treatment for ampullary adenoma up to 30 mm in diameter.15

However, mostly single-centre series comparing EP and 
surgical procedures have been published and the quality of 
evidence is limited.15 A recent meta-analysis revealed a pooled 
rate of complete resection (R0) of 76.6% for EP compared with 
more than 95% for surgical procedures. However, the heteroge-
neity between the studies was high.16 17 Furthermore, TSA and 
PDD have different indications, so generally patients with more 
advanced lesions undergo the more extensive procedure. We, 
therefore, analysed outcomes and complications of local resec-
tion techniques (EP and TSA) for ampullary lesions included in 
a large multicentric retrospective database and used a propensity 
score matching to compare both procedures in a subgroup of 
cases.

PATIENTS AND METHODS
Patients
We used the database of the ESAP study (Endoscopic Papillec-
tomy vs Surgical Ampullectomy vs Pancreaticoduodenectomy 
for ampullary neoplasm), which was developed in the frame-
work of a multinational multicentre retrospective study (online 
supplemental file 2).18 In the ESAP study data of patients with 
EP, TSA and PDD were collected between January 2007 and 
September 2020 from 58 participating centres. All centres had 
to provide at least 10 patients in the mentioned period. All adult 
patients with a histologically confirmed ampullary neoplasm 
based on endoscopic biopsy who underwent an endoscopic or 
surgical resection were eligible for inclusion, but the present 
analysis only includes ampullary adenoma and early cancers 
after EP and TSA interventions. Neuroendocrine and other rare 
lesions have been previously published.19 20 In addition, lesions 
of the minor papilla were excluded and analysed in a prior 
study.21 Patients with prior interventions were excluded and 
also patients with laterally spreading lesions including duodenal 
mucosa or treated in palliative intentions were not considered 
in this analysis.

A minimum follow-up of 12 months or until death after the 
first intervention with clinical, endoscopic and/or cross-sectional 
imaging after resection was required. All collected data under-
went a data quality check including analysis of plausibility, 
completeness of data and missing outcomes or reinterventions. 
All centres included consecutive patients (online supplemental 
figure 1) but monitoring of missing cases, that is, cases not 
included during the study period for various reasons, was not 
possible.

Histological subtypes of the resected ampullary specimen were 
classified as non-neoplastic (including hyperplastic, inflamma-
tory lesions and chronic papillitis), low-grade dysplasia (LGD), 
high-grade dysplasia (HGD), invasive cancer or rare lesions 
(neuroendocrine lesions, gastrointestinal stroma tumour, para-
ganglioma) but only adenoma and early adenocarcinoma were 
considered for the outcome analysis. Paris classification was used 
for morphological classification of lesions.22 Data on the primary 
biopsy results before therapy were not analysed in this study. 
The treatment of recurrences was not the primary outcome of 
this study and analysed in another project of the ESAP cohort.23

Furthermore, local legal and regulatory authorities as well 
as the medical secrecy and the Federal Data Protection Act 

WHAT THIS STUDY ADDS
	⇒ In this retrospective database, we compared endoscopic 
papillectomy (EP) with transduodenal surgical ampullectomy. 
The rates of inappropriate indications (non-neoplastic lesions, 
advanced cancers) were still high. For the remaining cases, 
both procedures were safe, but EP showed lower rates of R0 
resection in the whole cohort. In a matched cohort analysis, 
we found EP non-inferior to the surgical counterpart with 
regard to overall survival, but recurrences and retreatments 
appeared to be higher.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR 
POLICY

	⇒ In selected patients, EP could be considered first, when 
R0 resection appears feasible. Case selection and step-up 
approaches should be studied further.
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followed. The Strengthening the Reporting of Observational 
Studies in Epidemiology guidelines were followed.24

Outcomes
Primary outcome was the rate of complete resection (R0 deter-
mined by histology, initial treatment success) achieved by the first 
endoscopic or surgical intervention. Possible additional ablative 
measures in the endoscopic group were recorded; since in a 
retrospective study, precise reasons cannot be given, we assumed 
that examiners thought that there was residual tissue visible 
which had to be abladed (R2 resection); preventive ablation as 
in colon EMR is not standard in EP. Secondary outcomes were 
R0-rates when including repeated interventions for incomplete 
resections, recurrences and complications. Outcomes were anal-
ysed for whole cohorts and matched patients (see below). Recur-
rences were defined as new lesions after completed resection and 
at least one normal follow-up on endoscopic surveillance.

Follow-up
Surveillance of patients was based on the usual follow-up proto-
cols of the participating centres. All centres policies are detailed 
in online supplemental figure 1. In the vast majority of cases, 
an endoscopic follow-up was conducted after 3–6 months (all), 
12 months (85%) and then annually (75%) after EP and TSA. If a 
stent was placed at the initial EP, it was then removed. Follow-up 
started after the first intervention and continued for at least 12 
months or until death. Follow-up may have included repeated 
therapies during the period. Individual data about adherence 
to the protocols with regard to completeness and a number of 
examinations are not available.

Datasets
The following medical information was extracted from the ESAP 
study database if available: age at diagnosis, gender, anthropo-
metrics, comorbidities, anticoagulation, concomitant hereditary 
polyposis syndrome (exclusion criterion), clinical presentation, 
size, morphology and histology of the lesion (only definitive 
histology of the resected specimen were considered to avoid a 
possible sampling error of biopsy). Specific information regarding 
the interventional procedures (duration, rate of en bloc and 
complete resection, repeated interventions, additional ablative 
therapy, recurrence, specific complications and others) was also 
asked for. For EP, the following items were extracted: sphinc-
terotomy, submucosal injection, stenting and complementary 
treatment. In addition, the type of surgery, drains and margins 
were specified for TSA. Procedure-related adverse events (AEs) 
were stratified according to the American Society of Gastroin-
testinal Endoscopy (ASGE) complication scale25 26 for EP, and 
according to the Clavien-Dindo classification27 for surgical 
procedures. Postinterventional acute pancreatitis was stratified 
according to the Revised Atlanta Classification.28 Bleeding and 
pancreatic fistula were graded according to the International 
Study Group of Pancreatic Surgery definition.29 Only severe AEs 
were reported, and only for the neoplastic cases included in this 
final analysis (ie, not for non-neoplastic lesions).

Selection process
To compare endoscopic and surgical procedures, a strict 
primary selection process of datasets was performed 
(figure 1). We excluded all patients with polyposis syndromes 
as such patients might differ from sporadic lesions. In addi-
tion, all cases with missing data, especially regarding matching 
criteria (see below) as well as interventions for palliation 

were excluded. Only adenoma and early cancers (T1) were 
included. Invasive cancers of the papilla with a tumour stage 
of T2 or higher as well as lymph node or distant metastasis 
were also excluded as such patients are no candidates for local 
resections despite being performed and primarily included. 
Patients with complementary interventions such as radiof-
requency ablation (RFA) or argon plasma coagulation (APC) 
were included in the total cohort. However, these patients 
were not considered in the matched cohorts if the ablation 
was performed during the initial EP to reduce variability as 
primary additional ablation does not reflect so far the stan-
dard of care in EP. We included patients treated with RFA or 
APC into the matching process if performed in later inter-
ventions as ‘adjuvant’ therapy to treat R1 resections. In EPs 
with R1 status, only cases with additional treatment attempts 
were considered. If ablation techniques were used as addi-
tional therapy, a complete resection was confirmed by endo-
scopic follow-up with negative biopsies. Finally, 569 EP and 
63 TSA cases were selected (figure 1). Analysis of excluded 
patients shows that they were comparable to patients avail-
able for propensity score matching regarding age, gender, 
comorbidities and size of the lesion.

Figure 1  Flow chart of patient selection. The whole ESAP study 
database was screened for eligible patients. The following datasets 
were excluded: histopathological detection of ampullary carcinoma 
with stage T2, T3, T4, nodal or distant metastasis; histology other than 
adenoma or adenocarcinoma, missing values for propensity-score 
matching and missing outcomes, polyposis syndromes, palliative 
treatment or prior interventions. Some patients had more than 
one exclusion criterion. ESAP, Endoscopic Papillectomy vs Surgical 
Ampullectomy vs Pancreaticoduodenectomy for ampullary neoplasm; 
TSA, transduodenal surgical ampullectomy.
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Propensity-score matching
Propensity-score-based matching was used as the populations 
(EP, TSA) showed distinct heterogeneity in baseline criteria, size 
and subtype of the resected lesions. Matched parameters were 
age, gender, body mass index (BMI), ASA physical status classi-
fication system (ASA score), size and histological subtype of the 
lesion. In addition, data of complete resection and R0 status as 
well as the report of complications were mandatory. A multiple 
logistic regression analysis was applied to generate a propen-
sity score for each dataset. The ‘nearest-neighbour-matching’-
method (pairing a given point with another, ‘closest’ point) was 
used to achieve a 1:1 matching with a calliper of 0.2 without 
replacement (recommended calliper should be 0.2 or less30). 
Post hoc balance diagnostics were calculated by using mean stan-
dardised differences.31 Finally, 124 (62 vs 62) matched EP/TSA 
patients were identified. The graphical results of the matching 
process can be found in figure  2. The p value for the overall 
balance test was 0.89. The L1 imbalance test after matching was 
0.88.32

Statistical analysis
All statistical analyses were performed by using SPSS (V.22.0.0.0, 
released 2013, IBM). For propensity-score matching, R 
(V.2.15.3) with R library digest, optmatch, RItools, SparseM 
and xtable extensions with SPSS R essentials were used. Imbal-
ances in covariates after matching were calculated by the overall 
balance test from Hansen and Bowers and the L1 relative imbal-
ance test by Lacus, King and Porro.32 For the overall balance test, 
a t-test was used to calculate a p value (no significance if covari-
ates are balanced) and in the L1 imbalance test values near 1.0 
are often the result of multiple covariates.33 Data are presented 
as counts with percentages for categorical variables and median 
with interquartile range (25%–75%) for continuous variables. χ2 
or Fisher’s exact test was applied to analyse categorical variables. 
The non-parametric Mann-Whitney U test was used to compare 
continuous variables. Overall survival was calculated by using 
the Kaplan-Meier log-rank test. Following the recommendations 
for survival analyses of matched cohorts, stratified log-rank tests 
were performed for matching parameters.34 All tests were two 
tailed and p values <0.05 were considered statistically signifi-
cant. The graphical abstract was designed by means of BioRender 
(Toronto, Canada). Sample size calculations were performed 
with GPower (V.3.1, University of Düsseldorf, Germany).

RESULTS
Descriptive parameters and selection of the entire study 
group
Patient selection is shown in figure 1. The 2862 patients of the 
whole ESAP study database were included from 58 participating 
centres during a study period of 14.75 years (177 months). The 
contribution of centres and the period of inclusion of cases is 
shown in online supplemental figure 1. Cases with PDD were 
primarily excluded from this analysis (n=1189).

Of the remaining 1673 patients in the database, 1422 had 
undergone EP and 251 TSA. Data were then checked for missing 
or inconclusive data (in particular missing outcomes or missing 
values in matching parameters), leading to the exclusion of a 
further 23.2% of datasets. Of the remaining 1284 patients (1115 
EP, 169 TSA), 652 cases (546 EP and 106 TSA) patients were not 
considered in this study for the following reasons; some cases 
had more than one exclusion criterion:
1.	 255 patients (19.8%) were dismissed for prior interventions 

or hereditary syndromes.

2.	 Non-neoplastic histology: a final histology other than adeno-
ma or adenocarcinoma was found in 23.0% of cases (270 EP 
(24.2%) and 25 TSA cases (14.8%), mainly hyperplastic or 
chronic inflammation).

3.	 Advanced malignancy (stage T2 or higher, nodal involve-
ment): these were 122 EP (10.9%) and 62 TSA (36.6%) pa-
tients most of whom underwent secondary PDD. 23 cases 
(2%) in the EP group were done with palliative intention.

The final EP cohort included 569 patients (40.0% of all data-
base cases) and the TSA cohort 63 patients (25.1%).

Baseline criteria of EP and TSA cohorts
The baseline criteria of the entire study cohorts are detailed in 
table 1. These data showed statistically some significant different 
characteristics between the two cohorts of patients. TSA patients 

Figure 2  Propensity-score matching The propensity-score matching 
was performed to identify patient pairs of EP/TSA patients with age, 
gender, body mass index, size and histology of lesion, ASA score 
and previous treatment as cofactors. (A) Graphical presentation of 
propensity-score matching and (B) reduction in mean differences after 
matching. ASA, American Society of Anesthesiologists; EP, endoscopic 
papillectomy; TSA, transduodenal surgical ampullectomy.
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revealed a higher ASA score for comorbidities but lower BMI 
(median 24.4 vs 25.5 kg/m2). More elevated liver tests and 
less acute cholangitis were found in TSA patients. In the TSA 
group, also more patients had anticoagulants and/or antiplatelets 
(29.9% vs 17.1%, p<0.001) or continued the medication during 
the intervention.

Detailed characterisation of the resected lesions and outcomes 
of the procedures is presented in table 2. More patients showed 
an intraductal extension of the ampullary lesion in preinterven-
tional imaging but this was not analysed in every resected spec-
imen. Dilation of bile and pancreatic duct was more often found 
in the TSA group (44.4 vs 33.2% and 22.2% vs 16%, p<0.001, 
respectively). The median size of the lesion was higher in the EP 
group (18 mm vs 15 mm, p=0.04) and more advanced lesions 
were found in the TSA group (HGD+cancer: 58.8% vs 42.2%, 
p=0.001).

Main outcomes including AE in the entire group
The median follow-up of the entire group was 21 months 
(IQR 10–47) after the first intervention. Details of outcomes 

and complications for all patients (adenoma and adenocar-
cinoma) are presented in table 2. In the EP group (n=569), 
the overall initial R0 resection rate was 73.1% compared 
with 90.5% in the TSA group (p=0.001). For both, adenoma 
and adenocarcinoma, the length of the procedure and length 
of hospital stay was significantly longer in the TSA group. 
Overall survival between entire EP and TSA cohort was not 
significantly different (figure  3A, p=0.10). Recurrence in 
R0-treated patients was 16% (82/512) in the EP group and 
3.2% (2/63) in the TSA group (p=0.01). Of the 569 EPs and 
63 TSA, severe complications were very rare and recorded 
in 11 patients in the EP (1.9%) and 2 in the TSA cohort 
(3.2%, p=0.38). However, there was one procedure-related 
death reported in the TSA cohort. There were no differences 
between the adenoma and the cancer groups. Details of 
procedures and complications can be found in online supple-
mental table 2.

Resection outcomes of entire group in ampullary adenoma
EP group
For adenoma, the initial R0-rate was 80.2% (386/481) in the 
EP group, but this included additional measures such as abla-
tion during the first session in 14.4% (69 cases, 3 RFA and 
66 APC, table 2). Thus, the primary success rate (R0) of EP 
in procedures without ablation was 76.9% (317/412). If the 
69 cases with ablation were included as probably R2 resec-
tions requiring additional ablative treatment, the primary 
success rate (R0) of EP alone of all 481 cases would be 65.9% 
(317/481).

Of the 95 adenoma patients with a histological R1 
status after EP, 42 did not undergo a retherapy for various 
reasons. In 40 patients a second endoscopic intervention was 
performed using ablation alone with APC (n=7) or RFA 
(n=11) or re-EP with ablation (n=22). Five R1-cases with 
adenomas received a secondary TSA and eight patients a 
secondary PDD. Surgery resulted in complete resection in 
all cases.

In 17 out of the 40 patients (42.5%) with endoscopic 
retherapy, an incomplete resection was observed on the first 
follow-up thereafter and a second retreatment was performed 
(5 EP with APC, 7 EP with RFA, 9 EP alone, 2 pancreati-
coduodenectomies). In 12 of the remaining 15 endoscopic 
cases (80%) a third reintervention was necessary (5 EP with 
APC, 3 EP with RFA and 4 EP alone) that all finally resulted 
in a negative follow-up endoscopy with negative biopsies. 
However, after at least one negative follow-up, the rate of 
recurrence was 65/481 (13.5%).

TSA group
In the TSA group, the initial R0 resection rate for adenoma 
was 92.9% (53/57) and thus significantly higher than the EP 
group (p=0.01). Recurrence after R0 resection was 3.5% 
(2/57). All four patients with incomplete resection under-
went an endoscopic retreatment (three EP with APC and 
one EP with RFA). Two of them had to be retreated with 
additional EP with APC that resulted in negative follow-up 
endoscopy with negative biopsies. However, after at least 
one negative follow-up, two recurrences were seen.

Resection outcomes of entire group in ampullary adenocarcinoma
EP group
In the EP group, there were 88 invasive cancers (15.5% of 
patients, 62.5% male gender, median 72 years), 75 of them 

Table 1  Baseline characteristics of entire EP and TSA cohorts

EP (569) TSA (63) P value

Age (year, median, IQR) 67, 57–75 68, 57–74 0.95

Male gender (%) 305 (53.6) 34 (54.0) 0.36

BMI (kg/m2, median, IQR) 25.5, 23.0–28.4 24.4, 20.9–27.3 0.03

ASA score <0.001

 � 1–2 486 (85.4) 52 (82.5)

 � 3–4 84 (14.8) 11 (17.5)

Comorbidities (%)

 � Overall at least one 285 (50.1) 29 (46.0) 0.59

 � Coronary artery disease 75 (13.2) 4 (6.3) 0.04

 � Diabetes 91 (16.0) 9 (14.3) 0.49

 � COPD 39 (6.8) 3 (4.8) 0.12

 � Renal failure 26 (4.6) 3 (4.8) 0.16

 � Liver disease 18 (3.2) 0 (0) 0.04

Clinical presentation (%)

 � Asymptomatic 275 (48.3) 20 (29.0) 0.08

 � Obstructive jaundice 91 (16.0) 7 (11.1) 0.47

 � Abdominal pain 152 (26.7) 16 (25.4) 0.69

 � Bleeding 16 (2.8) 0 (0) 0.32

 � Acute pancreatitis 26 (4.6) 6 (9.5) 0.19

 � Acute cholangitis 39 (6.9) 11 (17.5) 0.01

 � Elevated liver tests 135 (23.7) 26 (41.3) 0.004

 � Weigth loss 22 (3.9) 4 (6.3) 0.26

Antiplatelets/anticoagulation (%) <0.001

 � No 472 (82.9) 43 (68.3)

 � Withheld 75 (13.2) 7 (11.1)

 � Continued 22 (3.9) 13 (18.8)

Type of antiplatelets/anticoagulation (%) <0.001

 � Aspirin mono 43 (7.6) 4 (6.3)

 � P2Y12 mono 11 (1.9) 0 (0)

 � Dual antiplatelet therapy 4 (0.7) 0 (0)

 � Warfarin 17 (3.0) 2 (3.2)

 � DOAC 6 (1.1) 0 (0)

 � LMWH 16 (2.8) 14 (22.2)

Italic values indicate statistical significance.
ASA, American Society of Anesthesiologists; BMI, body mass index; COPD, chronic 
obstructive pulmonary disease; DOAC, direct oral anticoagulants; EP, endoscopic 
papillectomy; LMWH, low-molecular-weight heparin; TSA, transduodenal surgical 
ampullectomy.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

at E
rasm

u
s M

C
 M

ed
ical L

ib
rary

 
o

n
 F

eb
ru

ary 21, 2025
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 D

ecem
b

er 2024. 
10.1136/g

u
tjn

l-2022-327996 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/gutjnl-2022-327996
https://dx.doi.org/10.1136/gutjnl-2022-327996
http://gut.bmj.com/


402 Hollenbach M, et al. Gut 2025;74:397–409. doi:10.1136/gutjnl-2022-327996

Endoscopy

T1a and 13 T1b. Histological R0-rate was 34.1% (30/88), 17 
patients received a concomitant APC during the initial EP. 
In 11 of the 58 patients (18.9%) with incomplete resection, 
no retreatment was performed for various reasons. Nine 
patients received additional EP (3 with APC, 3 with RFA 
and 3 EP alone), 27 underwent PDD, 4 received chemo-
therapy and 5 best supportive care. Of the nine endoscopi-
cally retreated patients, three (33%) were R1 and received 
additional EP (one with APC). One of them was R1 and 

underwent a third retreatment with EP and RFA and was 
finally negative on the first follow-up endoscopy with nega-
tive biopsies. Thus, endotherapy alone, even if in several 
sessions, was successful in 45.3% (34/75) of the T1a and 
38.5% (5/13) of the T1b cancers. Of the 27 patients who 
underwent PDD as retreatment, 11.1% (3/27) were R1, 
2 received additional resection and chemotherapy, 1 best 
supportive care. In 6 of the 27 surgically retreated patients 
an adjuvant chemotherapy was administered. In 25.8% 

Table 2  Procedural data and outcomes of entire EP and TSA cohorts

EP (569 patients) TSA (63 patients) P value

Intrabiliary extension imaging (%) 33 (5.8) 13 (20.6) <0.001

Intrabiliary extension histology (%) 15 (2.6) 0 (0) 0.13

Intrapancreatic extension imaging (%) 6 (1.0) 0 (0) 0.007

Intrapancreatic extension histology (%) 7 (1.2) 0 (0) 0.31

Bile duct dilation (%) 189 (33.2) 28 (44.4) <0.001

Pancreatic duct dilation (%) 91 (16.0) 14 (22.2) <0.001

Size (mm, median, IQR) 18, 11–28 15, 7–25 0.04

Histology (%)  �   �  0.001

 � LGD 329 (57.8) 26 (41.2)  �

 � HGD 152 (26.7) 31 (49.2)  �

 � Invasive cancer 88 (15.5) 6 (9.6)  �

  �  T1a 75/88 5/6  �

  �  T1b 13/88 1/6  �

Initial R0 (%) 416/569 (73.1) 57/63 (90.5) 0.001

 � R0 for adenoma 386/481 (80.2) 53/57 (92.9) 0.01

 � R0 for carcinoma 30/88 (34.1) 4/6 (66.6) 0.12

Concomitant therapy during resection (%)  �   �   �

 � APC (%) 83 (14.6) – –

 � RFA (%) 3 (0.5) – –

Retherapy for R1-treated patients (%) 100/153 (65.4) 6/6 (100)  �

Repeated intervention  �   �   �

 � (Repeated) EP 1× 25 1  �

 � (Repeated) EP 1x+APC 10 3  �

 � (Repeated) EP 1×+RFA 14 1  �

 � (Repeated) EP 2×±ablation 18 2  �

 � (Repeated) EP 3×±ablation 13 –  �

 � TSA 5 –  �

 � PDD 37 1  �

 � PDD after EP 2 –  �

 � Chemotherapy 4 –  �

 � BSC 5 –  �

R0 after first endoscopic retreatment (%) 29/49 (59.2) 3/5 (60)  �

R0 after second endoscopic retreatment (%) 5/18 (27.8) 2/2 (100)  �

R0 after third endoscopic retreatment (%) 13/13 (100) –  �

Recurrence in R0-treated patients (%) 82/512 (16.0) 2/63 (3.2) 0.01

 � Local 74 2  �

 � Nodal 4 0  �

 � Distant 4 0  �

Complications (%)  �   �  0.38

 � Severe (ASGE≥severe, Clavien-Dindo ≥4) 11 (1.9) 2 (3.2)  �

 � Including deaths 0 (0) 1 (1.6)  �

Duration of procedure (min, median, IQR) 30, 14–53 227.50, 183.75–267.75 <0.001

Lenght of hospital stay (days, median, IQR) 3, 2–5 14, 9.75–21 <0.001

Follow-up (months, median, IQR) 20, 9–46 38, 15–61 0.003

Italic values indicate statistical significance.
APC, argon plasma coagulation; ASGE, American Society of Gastrointestinal Endoscopy; BSC, best supportive care; EP, endoscopic papillectomy; HGD, high-grade dysplasia; LGD, 
low-grade dysplasia; PDD, pancreaticoduodenectomy; RFA, radiofrequency ablation; TSA, transduodenal surgical ampullectomy.
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(17/66) of the final R0-treated patients a recurrence was 
detected.

TSA group
In the TSA group, six early cancers were included, five T1a and 
1 T1b, R0-rate was 66.6% (4/6). One of the R1-treated patients 
underwent an EP without ablation and one patient a PDD. Both 
patients showed a negative follow-up. There were no recur-
rences in the six TSA patients.

Results of propensity-score matching for EP and TSA
In order to make patient cohorts more comparable regarding 
baseline characteristics and lesions, a propensity-score-based 
matching was performed. After propensity-score matching, we 

could identify 62 EP/TSA pairs of patients. For one TSA patient, 
no corresponding EP case could be identified (figure 2A). The 
matched cohorts represent 4.4% and 24.7% of the original 
dataset and 10.9% and 98.4% of the corrected case numbers (see 
figure 1). The baseline characteristics (table 3) were comparable 
regarding age, gender, BMI and comorbidities. In both groups, 
ampullary lesions were mainly an incidental finding not causing 
any symptoms (more often in EP). In symptomatic patients, 
elevated liver tests were more frequent in the EP group. The 
use of antiplatelets or anticoagulants was comparable between 
both cohorts but low-molecular-weight heparin was more often 
administered to TSA patients.

Outcome of matched EP and TSA cohorts
Comparisons of procedural data and main outcomes between 
EP and TSA are presented in table 4. There were more lesions 
with intraductal extension in preinterventional imaging but 
not in histological evaluation and slightly more dilation of 

Figure 3  Survival analysis Kaplan-Meier curves for overall survival of 
EP/TSA patients (A) and matched EP/TSA cohorts (B) with corresponding 
log-rank test. EP, endoscopic papillectomy; TSA, transduodenal surgical 
ampullectomy.

Table 3  Baseline characteristics of matched EP and TSA patients

EP
(62 patients)

TSA
(62 patients) P value

Age (year, median, IQR) 66, 59–76 68, 57–74 0.94

Male gender (%) 30 (48.4) 34 (54.8) 0.47

BMI (kg/m2, median, IQR) 23.8, 20.7–26.8 24.5, 22.1–27.3 0.73

ASA score (%) 0.34

 � 1–2 54 (87.1) 51 (82.2)

 � 3–4 8 (12.9) 11 (17.8)

Comorbidities (%)

 � Overall at least one 31 (50.0) 29 (46.8) 0.41

 � Coronary artery disease 10 (16.1) 4 (6.5) 0.08

 � Diabetes 6 (9.7) 9 (14.5) 0.27

 � COPD 6 (9.7) 3 (4.8) 0.2

 � Renal failure 1 (1.6) 3 (4.8) 0.22

 � Liver disease 6 (9.7) 0 (0) 0.01

Clinical presentation (%)

 � Asymptomatic 32 (51.6) 20 (32.3) 0.04

 � Obstructive jaundice 10 (16.1) 6 (9.7) 0.33

 � Abdominal pain 17 (27.4) 16 (25.8) 0.58

 � Bleeding 1 (1.6) 0 (2.4) 0.50

 � Acute pancreatitis 5 (8.1) 6 (9.7) 0.58

 � Acute cholangitis 5 (8.1) 10 (16.1) 0.25

 � Elevated liver tests 15 (24.2) 25 (40.3) 0.06

 � Weigth loss 5 (8.1) 4 (6.5) 0.31

Antiplatelets/anticoagulation (%) 0.13

 � No 49 (79.0) 42 (67.7)

 � Withheld 9 (14.5) 7 (11.3)

 � Continued 4 (6.5) 13 (21.0)

Type of antiplatelets/anticoagulation (%) 0.03

 � Aspirin mono 6 (9.7) 4 (6.5)

 � P2Y12 mono 1 (1.6) 0 (0)

 � Dual antiplatelet therapy 1 (1.6) 0 (0)

 � Warfarin 2 (3.2) 2 (3.2)

 � DOAC 1 (1.6) 0 (0)

 � LMWH 1 (1.6) 14 (22.6)

Italic values indicate statistical significance.
ASA, American Society of Anesthesiologists; BMI, body mass index; COPD, chronic 
obstructive pulmonary disease; DOAC, direct oral anticoagulants; EP, endoscopic 
papillectomy; LMWH, low-molecular-weight heparin; TSA, transduodenal surgical 
ampullectomy.
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bile and pancreatic duct in the TSA group. The size of the 
lesions was comparable in both groups with a median value 
of 15 mm (p=0.62) and also the distribution of the histo-
logical subtype was comparable after matching (mainly LGD 
and HGD). We found 14 invasive cancers in the EP and 6 
cancers in the TSA cohort, mostly of T1a stage.

The rate of complete resection (R0) during the initial interven-
tion was significantly higher in the TSA group (90.3% vs 72.6%, 
p=0.02). All R1-treated patients underwent additional interven-
tions. In the EP group, of the 17 patients with incomplete resec-
tion, 6 received EP with APC, 6 EP with RFA and 5 EP alone. 
Of the 17 retreated patients 13 (76.5%) were R0, the remaining 
4 patients underwent additional endoscopic therapy (2 EP with 
APC and 2 with RFA). Of these four patients, three were R0 and 
1 patient received a third reintervention with EP and APC that 
finally resulted in follow-up endoscopy without any evidence for 
adenoma or carcinoma and negative histology. The reinterven-
tions for the six incomplete resected TSA patients are described 
above (see results for entire group).

Reported recurrences were low in both groups (8% vs 
3.2%, p=0.07) and only local. Severe complications, defined 
as ≥ ‘severe’ by scoring scale of the ASGE or ≥ ‘4’ by 

Clavien-Dindo-classification were not significantly different 
between EP and TSA treatment. However, there was one 
procedure-related death after TSA. Procedural times were 
significantly longer in the TSA group (median 36 vs 225 min, 
p<0.001) and the median length of hospital stay was 14 
days after TSA compared with 3 days after EP (p<0.001). 
Technical details of each procedure and complications can be 
found in online supplemental table 2.

Patients in the TSA group had a longer median follow-up (37.5 
vs 15.5 months, p=0.006). The overall survival is illustrated in 
figure 3B. The log-rank test revealed no significant differences in 
patient survival between both groups.

DISCUSSION
The management of ampullary lesions has been a challenge 
because of the decision-making between less invasive EP versus 
surgery, either limited to using the transduodenal technique 
with TSA or extended using PDD with curative intention. Meta-
analyses of non-comparative trials still demonstrate an inferior 
R0 resection-rate of EP but also lower AE rate.16 17 35 These 
publications may have limited case numbers, reveal a very high 

Table 4  Procedural data and outcomes of matched EP and TSA patients
EP (62 patients) TSA (62 patients) P value

Intrabiliary extension imaging (%) 5 (8.1) 13 (21) 0.01

Intrabiliary extension histology (%) 2 (3.2) 0 (0) 0.19

Intrapancreatic extension imaging (%) 0 (0) 0 (0) –

Intrapancreatic extension histology (%) 0 (0) 0 (0) –

Bile duct dilation (%) 19 (30.6) 28 (45.2) 0.001

Pancreatic duct dilation (%) 8 (12.9) 14 (22.6) 0.02

Size (mm, median, IQR) 15, 10–20 15, 7–21.3 0.62

Histology (%) 0.08

 � LGD 34 (54.8) 26 (41.9)

 � HGD 14 (22.6) 30 (48.4)

 � Invasive cancer 14 (22.6) 6 (9.7)

  �  T1a 13/14 5/6

  �  T1b 1/14 1/6

Initial R0 (%) 45 (72.6) 56 (90.3) 0.02

Retherapy for R1-treated patients (%) 17/17 (100) 6/6 (100)  �

Repeated intervention  �   �

 � (Repeated) EP 1× 5 1

 � (Repeated) EP 1×+APC 6 3

 � (repeated) EP 1×+RFA 6 1

 � (repeated) EP 2×±ablation 4 2  �

 � (repeated) EP 3×±ablation 1 –  �

 � PDD – 1  �

R0 after first endoscopic retreatment (%) 13/17 (76.5) 3/5 (60)  �

R0 after second endoscopic retreatment (%) 3/4 (75) 2/2 (100)  �

R0 after third endoscopic retreatment (%) 1/1 (100) –  �

Recurrence in R0-treated patients (%) 5 (8.0) 2 (3.2) 0.07

 � Local 5 (100) 2 (100)  �

 � Nodal 0 (0) 0 (0)  �

 � Distant 0 (0) 0 (0)  �

Complications (%) 1.0

 � Severe (ASGE≥severe, Clavien-Dindo≥4) 1 (1.6) 2 (3.2)

 � Including deaths 0 1

Duration of procedure (min, median, IQR) 36, 15.25–50 225, 182.50–266 <0.001

Lenght of hospital stay (days, median, IQR) 3, 2–6 14, 9.5–21 <0.001

Follow-up (months, median, IQR) 15.5, 5.75–38.25 37.5, 15–60.25 0.006

Italic values indicate statistical significance.
APC, argon plasma coagulation; ASGE, American Society of Gastrointestinal Endoscopy; EP, endoscopic papillectomy; HGD, high-grade dysplasia; LGD, low-grade dysplasia; RFA, radiofrequency ablation; TSA, 
transduodenal surgical ampullectomy.
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heterogeneity as well as the risk of a selection bias and thus have 
to be interpreted with caution.

The first interesting aspect of our study has to do with the 
exclusion of cases, namely those with normal histology and 
cancer: First, it has to be stressed that we were focusing on the 
final histology results of the resection specimens and did not 
include the primary biopsy results. Discrepancies are well known 
from the literature: One study showed a limited preinterven-
tional overall accuracy of only 69% for a single initial biopsy.36 
In another study on ampullary adenoma, the accuracy was 
81.8% (3.6% missed malignancies) and only 66.7% for adeno-
carcinoma.37 38 Second, and of quite some clinical relevance, it is 
remarkable, that in a substantial number of cases—almost 25% 
in the EP and 15% in the TSA group—final histology showed 
non-neoplastic tissue while it has to be assumed that resection 
was planned on the basis of a preinterventional biopsy positive 
for neoplasia. Conversely, the rate of advanced malignancy was 
10.9% for EP and 36.6% for TSA. Also here, it can be specu-
lated that preprocedural planning might have been insufficient, 
but both facts represent real-life evidence. Thus, one important 
conclusion from our study is that preprocedural assessment has 
to be improved, by either repeating endoscopy and possibly 
biopsy when patients are referred or having biopsy samples reas-
sessed by expert pathologists in a second opinion procedure. To 
improve the diagnostic accuracy of preinterventional staging, in 
particular histological evaluation of biopsy, the use molecular 
markers such as KRAS expression might be helpful to discrim-
inate adenoma from adenocarcinoma.39 However, these data 
were not available in our study population. Whether refined 
imaging using MRCP or EUS may help, is currently unclear.

The results of our larger cohort comparing EP and TSA 
revealed an overall R0 for EP of 73.1% that was significantly 
lower compared with TSA (90.5%, p=0.001). However, 
when including endoscopic retreatment, success is likely to be 
increased, although at the cost of several reinterventions. In 
addition, recurrences can only be reliably excluded by careful 
endoscopy with routine biopsy even if macroscopically nega-
tive. In large retrospective databases like ours, these detailed 
data are usually not available. Thus, later recurrences cannot 
be excluded. Also, our reported recurrence rate of 16% after 
histologically confirmed R0 resection should be used to inter-
pret complete resection with caution. It is likely, that further 
follow-up with possible further retreatment is necessary, espe-
cially in the EP group. In the TSA group, 3.2% recurrences were 
found after R0 resection, and R1 recurrences were also retreated 
using a variety of techniques, endoscopically and surgically, with 
seemingly good results.

Comparison of rates of AE showed no significant differences, 
with numerically higher AE rates in surgery (3.2% vs 1.9%). 
Such differences could be higher or become significant with 
(much) larger case numbers, and retrospective databases have 
well-known limitations with regard to scrutiny and complete-
ness. A recent meta-analysis of the complication results of control 
groups in randomised trials looking at post-ERCP complications 
revealed a constantly higher rate40 than usually reported in 
retrospective database studies.41 To overcome such limitations, 
we asked for endoscopic and surgical complications in detail (see 
online supplemental table 2). However, this topic can only be 
clarified by larger and ideally prospective studies focusing on 
AE. Additionally, we analysed long-term survival and found no 
statistically significant difference between EP and TSA groups, 
neither in the entire group nor in matched cohorts. However, 
our study was not designed to analyse survival and this possibly 
will be addressed by future projects of the ESAP study group.18

As the entire cohort revealed significant differences between 
both resection techniques in terms of baseline characteristics 
of both patients and lesions, we performed a propensity-score 
matching. A propensity-score-based matching is an accepted 
alternative to prospective randomised controlled trials (RCTs)31 
that would be hard to perform for AL. By virtue of this method, 
a substantial number of patients are not included in the compar-
ison. In the matched cohorts, R0-rates increased and recurrences 
substantially decreased in the EP cohort. We think that our study 
comprises a representative patient cohort in comparison to the 
published case series.16 These results also showed EP to be effec-
tive when including retreatments. Here, our data are in line with 
recent publications indicating a rate of complete resection for 
EP ranging from 49.2%42 to 96.4%43 if only series with at least 
50 cases were considered. The largest cohort by Yamamoto et 
al38 found a R0-rate of 76.6% that corresponds with the results 
of current meta-analyses16 17 as well as our database analysis. 
Another recent publication including more than 100 EP showed 
a rate for complete resection of 78.2%.44 However, much more 
relevant for clinical implication is the possibility to achieve a 
complete resection when performing additional interventions 
related to the risk of AEs in surgical approaches. In this regard, 
our results show that a repeated endoscopic therapy may finally 
improve results. Thus, the benefits and risks of repeated endo-
scopic interventions (possibly even long term) vs likely reduced 
morbidity of EP have to be weighed against each other.

In addition, lesion size may also play a role in selecting the 
appropriate therapy: In our study, most ampullary lesions were 
below 30 mm in diameter. This is in line with recent recommenda-
tions of the ESGE15 and also highlights that our data reflect daily 
practice. From our propensity score matched dataset we are not 
able to evaluate lesions beyond 30 mm in size as these were not 
available in sufficient numbers in the matched cohorts. Another 
potential concern involves the issue of submucosal injection. In 
our matched cohorts, in 24.2% of EP patients submucosal injec-
tion was applied during EP. However, submucosal injection is 
no longer recommended by the ESGE guideline. Evidence from 
the literature is contradictory,42 45 perhaps submucosal injection 
only in the distal part of the papilla may result in comparable 
rates of complete resection but less periprocedural bleeding and 
pancreatitis.46 The inclusion of EPs with submucosal injection is 
a result of the initial criteria of the ESAP study database. In this 
dataset, procedures dating back more than 10 years were eligible 
for inclusion. Although such cases with submucosal injection 
could therefore have influenced the EP results, limitations of a 
retrospective analysis prevent reliable conclusions.

Regarding recurrences, we found lower ratees in the TSA 
group (3.2% in both entire and matched cohort) compared with 
the EP group (16% entire cohort, 8% matched cohort). This 
probably reflects the deeper resection of TSA (ampullectomy) 
as compared with EP (papillectomy). Recurrence much depends 
on the scrutiny of follow-up, both endoscopically as well as with 
regard to biopsy policy (eg, taking biopsies when macroscopy is 
deemed normal). Results of a large retrospective database are 
naturally limited in this respect. This is reflected in the very wide 
range of reported recurrences in the literature, ranging from 
0%38 47 to 73%48 with a mean recurrence of 13% in a previous 
meta-analysis.16 However, the heterogeneity between the 
included studies was 91.3%, and therefore, a distinct evidence-
based calculation of recurrences after EP is limited. Even when 
focusing on cohort studies including more than 100 EPs, the 
recurrence is still between 0% and 15%.16 Due to methodolog-
ical limitations, this issue cannot fully be clarified by our study 
either. In general, it is comprehensible that more advanced 
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lesions result in a higher number of recurrences and the rate 
of recurrent lesions relies both on the lesion size and histology 
as well as the performance quality of the respective procedure. 
Both procedures had comparable outcomes when looking at 
final results including retreatment (which however was more 
frequent in the EP group) and especially survival. While due to 
the limited invasiveness of EP, this procedure should probably be 
given preference in lesions up to 3 cm as in our study, treatment 
of the residual/recurrent neoplasia as well as mode of step-up 
approaches have to be systematically studied further. Also, the 
relevance of small residual/recurrent adenoma in an elderly and 
otherwise frail patient has to be taken into account, too.

Results in ampullary cancers are of some interest, although 
we report only a limited number of 94 cases. However, other 
series are much smaller. Petrone et al found recurrence after EP 
in 8 out of 14 patients (57%) with T1 ampullary carcinoma49 
while Will et al showed a recurrence only in 2 out of 12 patients 
(16.6%) with T1 carcinoma treated by EP.50 In another study, 
1 local and 1 metastatic recurrence was found in 14 patients 
(14.3%) with T1 carcinoma after EP with no additional surgery.51 
Woo et al showed a local recurrence in 3 (5.3%) and a meta-
static disease in 1 (1.7%) out of 57 T1 ampullary cancers after 
EP.52 These data also highlight the remarkable heterogeneity 
between the published case series and our study data could be 
seen within an acceptable range regarding recurrences, especially 
with regard to patients’ general condition and risk factors. These 
data also underline the need to distinguish between T1a and T1b 
adenocarcinoma that carry a significantly different risk of nodal 
metastasis. In addition, the therapeutic management of recur-
rences was not the main outcome of this study and was analysed 
in another project of our study group.23

Patients in the surgical group more often showed dilated bile 
or pancreatic ducts and a greater intraductal extension of the 
ALs as judged by pretreatment imaging. In general, an intra-
ductal extension of less than 10 mm is considered amenable 
to endoscopic resection, although in particular in AL below 
20 mm, histological staging of intraductal extension often is 
challenging.53 When combining EP with ablation therapy, 
endoscopic treatment might also be acceptable for intraductal 
extensions up to 20 mm.54 55 However, these data need to be 
confirmed by larger cohorts.

Our study has some limitations. First this is a retrospective 
study and by nature of this study type a selection bias and/or 
missing data cannot be definitively excluded. This risk of a selec-
tion bias may be reduced when all participating centres include 
consecutive interventions and do not dismiss patients due to 
incomplete data, which we tried to ascertain. Of course, a formal 
study monitoring was outside the scope of this database due to 
limited resources. This was one reason why we analysed thor-
oughly matched patients to overcome this possible limitation 
of our study and prior cohort series.56 Based on our inclusion 
criteria, both low-volume and high-volume centres were included 
in the whole ESAP database. Not all centres provided data on all 
three procedures (EP, TSA, PDD) but this was not a prerequisite 
and also does not reflect daily practice. Of course, some centres 
included more than 100 cases, others less. However, to include 
also low-volume centres will more adequately reflect daily prac-
tice and prevents limiting our results only to expert centres. 
We did not analyse a possible centre-volume in our study. In 
addition, the exclusion of patients with missing data could also 
harbour the risk of a selection bias. However, an exclusion anal-
ysis showed that patients who were excluded because of missing 
data were comparable to patients available for the propensity 
score matching.

Our results could ideally be confirmed by an RCT. Such an 
RCT would undoubtedly provide the highest level of evidence 
but is unlikely to be performed for several reasons, most likely 
due to the well-known difficulty to randomise patients between 
endoscopy and surgery, which might exclude the majority of 
eligible patients. Sample-size calculations of a two-armed trial 
comparing EP and TSA reveal 190 patients (95 per group) who 
will need to be randomised (alpha-error 0.05, power 0.95, 
ratio 1:1, effect size 0.5). Given the fact that only non-invasive 
adenoma and T1-cancers will be able to undergo randomisation, 
we estimate a dropout out at least 30% leading to a screening 
population of 315 patients with ampullary lesions. Such a trial 
will be unrealistic to perform even on an international level. In 
addition, one could argue that TSA is not broadly available and a 
lot of surgical centres do not have experience with TSA.57

In summary, our results support the recommendation that 
ampullary adenoma and perhaps early-stage ampullary cancers, 
for example, T1a, should preferably be treated by EP up to a 
certain size (eg, 3 cm), if R0-resection with an adequate pathology 
analysis is feasible. TSA should be proposed if EP cannot lead to 
R0 resection or for lesions with advanced intraductal extension. 
Further management details, for example, whether to repeat 
endoscopic therapy and how often versus a step-up approach 
from EP to TSA should be the subject of further studies.

Author affiliations
1Department of Gastroenterology, Endocrinology, Metabolism and Clinical 
Infectiology, University Hospital of Giessen and Marburg Campus Marburg, Marburg, 
Germany
2Division of Gastroenterology, Medical Department II, University of Leipzig Medical 
Center, Leipzig, Germany
3Medical Department I, Martin-Luther-Universitat Halle-Wittenberg, Halle, Germany
4Medical Department IV, Heidelberg University, Heidelberg, Germany
5Department of Gastroenterology, Digestive Oncology and Endoscopy, Paris 
Descartes University Paris, Paris, France
6Department of Surgery, George Washington University, School of Medicine and 
Health Sciences, Washington DC, District of Columbia, USA
7Center of Abdominal Center, Vilnius University hospital Santaros clinics, Institute of 
Clinical Medicine, Faculty of Medicine, Vilnius University, Vilnius, Lithuania
8Gastrointestinal Endoscopy, Humanitas Mater Domini, Castellanza, Italy
9Hepatopancreatobiliary Service, Department of Surgery, Memorial Sloan Kettering 
Cancer Center, New York, New York, USA
10Division of Gastroenterology and Hepatology, University of Pennsylvania Perelman 
School of Medicine, Philadelphia, Pennsylvania, USA
11Gastroenterology, Department of Medicine, Memorial Sloan Kettering Cancer 
Center, New York, New York, USA
12Department of Surgery, Cangzhou Central Hospital, Hebei, China
13Digestive Endoscopy Department, Institut Paoli Calmettes, Marseille, France
14Department of General, Visceral and Transplantation Surgery, University of 
Heidelberg, Heidelberg, Germany
15Division of Gastroenterology, Department of Internal Medicine, Seoul National 
University Hospital, Seoul, Korea
16Department of Biochemical Sciences, Humanitas University, Pieve Emanuele, Milan, 
Italy
17Pancreatic Surgery Unit, IRCCS Humanitas Research Hospital, Rozzano, Milan, Italy
18Endoscopie Digestive, hopital privé Jean Mermoz, Générale de Santé, Lyon, France
19Division of Surgery, CLINTEC, Karolinska Institutet, Stockholm, Sweden
20Department of Surgical and Perioperative Sciences, Surgery, Umea University, 
Umea, Sweden
21Department of Surgery, Skaraborg Hospital, Skovde, Sweden
22Department of Upper Abdominal Diseases, Karolinska University Hospital, 
Stockholm, Sweden
23Department of Medicine Huddinge, Karolinska University Hospital, Stockholm, 
Sweden
24Department of Gastroenterology, Hepatology, Diabetology and General Internal 
Medicine, SRH Wald-Klinikum Gera GmbH, Gera, Germany
25Department of Gastroenterology, Hepatology, Diabetes and General Internal 
Medicine, SRH Wald-Klinikum Gera, Gera, Germany
26Department of Gastroenterology and Hepatology, Erasmus Medical Center, 
University Medical Center Rotterdam, Rotterdam, The Netherlands
27Interventional Endoscopy, Department of Gastroenterology, Georges-Pompidou 
European Hospital, Paris, France

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

at E
rasm

u
s M

C
 M

ed
ical L

ib
rary

 
o

n
 F

eb
ru

ary 21, 2025
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 D

ecem
b

er 2024. 
10.1136/g

u
tjn

l-2022-327996 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

http://gut.bmj.com/


407Hollenbach M, et al. Gut 2025;74:397–409. doi:10.1136/gutjnl-2022-327996

Endoscopy

28Department of Gastroenterology, Cliniques universitaires Saint-Luc, Bruxelles, 
Belgium
29Departement of Digestive Surgery, Beaujon Hospital APHP, Clichy, France
30Department of Surgery, University Medical Center Schleswig Holstein, Campus 
Luebeck, Luebeck, Germany
31Department of Digestive Surgery, Centre Hospitalier Universitaire de Montpellier, 
Montpellier, France
32Department of Digestive and Transplantation Surgery, Centre Hospitalier 
Universitaire de Montpellier, Montpellier, France
33Clinique Santé Atlantique, Saint Herblain, France
34Interdisziplinary Endoscopy Unit, Mannheim Medical Center, Ruprecht Karls 
University Heidelberg Faculty of Medicine, Mannheim, Germany
35Department of Surgery, Medical Faculty Mannheim, Heidelberg University, 
Mannheim, Germany
36Pancreato-Biliary Endoscopy and Endosonography Division, Pancreas Translational 
& Clinical Research Center, San Raffaele Scientific Institute IRCCS, Vita-Salute San 
Raffaele University, Milan, Italy
37Department of Pancreatic Surgery, Vita-Salute San Raffaele University, Milano, Italy
38Department of Surgery, TUM University Hospital, Klinikum rechts der Isar, Munich, 
Germany
39Else Kröner Clinician Scientist Professor for Translational Pancreatic Surgery, TUM 
University Hospital, Klinikum rechts der Isar, Munich, Germany
40Department of General Surgery, HPB-Unit, School of Medicine, Acibadem Mehmet 
Ali Aydinlar University, Istanbul, Turkey
41Department of Surgery, Kansai Medical University, Hirakata, Osaka, Japan
42Department of Surgery, University of Colorado - Anschutz Medical Campus, Aurora, 
Colorado, USA
43Departement of Digestive Surgery, Centre hospitalo-universitaire Amiens-Picardie, 
Amiens, France
44Department of Digestive and Hepatobiliary Surgery, Estaing University Hospital, 
Clermont-Ferrand, France
45U1071 Inserm, Clermont-Auvergne University, Clermont-Ferrand, France
46Department of Biomedical Sciences, Humanitas University, Pieve Emanuele, Italy
47Endoscopy Unit, Humanitas Clinical and Research Center - IRCCS, Rozzano, Italy
48Gastroenterology and Digestive Endoscopy Unit, IRCCS Foundation Policlinico San 
Matteo, Pavia, Italy
49Department of Surgery, University of Pennsylvania, Philadelphia, Pennsylvania, USA
50Unit of General and Pancreatic Surgery, The Pancreas Institute, University of Verona 
Hospital Trust, Verona, Italy
51Department of Surgery, University of Colorado School of Medicine - Anschutz 
Medical Campus, Aurora, Colorado, USA
52Department of Gastroenterology and digestive endoscopy, CHU Bordeaux, 
Bordeaux, France
53Department of General, Visceral and Transplantation Surgery, University of Graz, 
Graz, Austria
54Department of General, Visceral and Transplantation Surgery, University Hospital of 
Tübingen, Tubingen, Germany
55Department of Hepato-Biliary-Pancreatic Surgery, Cancer Institute Hospital, Tokyo, 
Japan
56Department of Gastroenterology, Instituto Português de Oncologia do Porto, Porto, 
Portugal
57RISE@CI-IPO (Health Research Network), Portuguese Oncology Institute of Porto 
(IPO Porto), Porto, Portugal
58Department of Gastroenterology and Rheumatology, Carl-Thiem-Klinikum Cottbus, 
Cottbus, Germany
59Department of Gastroenterology and Interventional Endoscopy, Clincal Emergency 
Hospital, Bucuresti, Romania
60Carol Davila University of Medicine and Pharmacy, Bucuresti, Romania
61Clinical Emergency Hospital, Bucuresti, Romania
62Faculty of Medicine and Health Technology, Tampere University, Tampere, Finland
63Department of Gastroenterology and Alimentary Tract Surgery, Tampere University 
Hospital, Tampere, Finland
64Department of Medicine and Gastroenterology, Contilia Clinic Essen, Essen, 
Germany
65Department of Gastroenterology, Unidade Local de Saúde do Alto Ave, Hospital de 
Guimarães, Guimaraes, Portugal
66School of Medicine, Life and Health Sciences Research Institute, University of 
Minho, Braga, Portugal
67ICVS/3B’s, PT Government Associate Laboratory, Braga, Portugal
68Departement of Digestive Surgery, Centre hospitalo-universitaire de Tours, Tours, 
France
69Department of Internal Medicine - Gastroenterology and Oncology, Vivantes 
Humboldt Hospital, Berlin, Germany
70Department of Internal Medicine I, University Hospital Bonn, Bonn, Germany
71Calvados Digestive Cancer Registry, INSERM U1086 ANTICIPE, Normandy Caen 
University, Caen, France
72Department of Digestive Surgery, University Hospital Centre, Caen, France

73Department of Digestive Surgery, Centre Hospitalier Universitaire de Nantes, 
Nantes, France
74Department of Gastroenterology, Friedrich-Alexander-University Erlangen-
Nuremberg, Medical Campus Oberfranken, Bayreuth, Germany
75Deparment of Digestive Surgery, Centre hospitalo-universitaire de Lille, Lille, France
76Department of Medicine, Gastroenterology, Hematology, Oncology, Pneumology, 
Diabetes and Infectious Diseases, RKH Clinic Ludwigsburg, Ludwigsburg, Germany
77Department of Gastroenterology and Hepatology, Victor Babeș University of 
Medicine and Pharmacy, Timișoara, Romania
78Hepatology Department, Regional Institute of Gastroenterology and Hepatology 
Prof Dr Octavian Fodor, Cluj-Napoca, Romania
793rd Medical Clinic, Iuliu Hagieganu University of Medicine and Pharmacy Faculty of 
Medicine, Cluj Napoca, Romania
80Department of Digestive Surgery, Aix-Marseille University, Marseille, France
81Department of General, Visceral, and Transplantation Surgery, Ludwig Maximilian 
University Munich, Munich, Germany
82Department of Gastroenterology, Gastrointestinal Oncology and Interventional 
Endoscopy, Sana Clinic Offenbach, Offenbach, Germany
83Department of Gastroenterology and Gastrointestinal Oncology, University of 
Göttingen, Gottingen, Germany
84Department of Digestive Surgery, Hôpital Européen Georges Pompidou, APHP, Paris, 
France
85Department of Digestive Surgery, Groupe hospitalier Diaconesses Croix Saint-
Simon, Paris, France
86Department of Digestive Surgery, Hopital Louis Pasteur, Colmar, France
87Department of Pancreatic and Endocrine Surgery, Pitié-Salpetriere Hospital, 
Médecine Sorbonne Université, APHP, Paris, France
88Department of Medicine II, Medical Center-University of Freiburg, Freiburg, 
Germany
89Department of Gastroenterology, Robert Bosch Hospital / Bosch Health Campus, 
Stuttgart, Germany
90Surgery Research Unit, Department of Clinical Sciences Malmö, Skåne University 
Hospital, Lund University, Malmö, Sweden
91Department of Digestive and HBP Surgery, Groupe Hospitalier Pitié-Salpêtrière, 
Médecine Sorbonne Université APHP, Paris, France

Correction notice  This article has been corrected since it published Online First. 
The equal contribution statement has been updated.

X Kevin Soares @KevinCSoaresMD, Steffen Seyfried @steffen_sey, Stefano Crippa @
StefanoCrippa6, Diogo Libanio @diogolibanio and Ana Dugic @AnaDugic

Acknowledgements  This study was conducted as a project of the 9th 
Pancreas2000 education and research program supported by the Karolinska Institute 
and the European Pancreatic Club/EPC. We would like to thank Dawn M. Swibold for 
her constant help and support within Pancreas2000.

Collaborators  Albrecht Hoffmeister (Division of Gastroenterology, Medical 
Department II, University of Leipzig Medical Center, Leipzig, Germany), Kien Vu Trung 
(Division of Gastroenterology, Medical Department II, University of Leipzig Medical 
Center, Leipzig, Germany), Jonas Rosendahl (Medical Department I, Martin-Luther 
University Halle-Wittenberg, Halle, Germany), Sebastian Krug (Medical Department 
I, Martin-Luther University Halle-Wittenberg, Halle, Germany; Medical Departmen 
IV—Gastroenterology, Hepatology, Infectious Diseases, Heidelberg University, 
Heidelberg, Germany), Lumir Kunovsky, Patrick Michl (Medical Department I, 
Martin-Luther University Halle-Wittenberg, Halle, Germany; Medical Departmen IV—
Gastroenterology, Hepatology, Infectious Diseases, Heidelberg University, Heidelberg, 
Germany), Jens Werner (Department of General, Visceral and Transplantation 
Surgery, Ludwig Maximilian University Munich, Munich, Germany), Kestutis 
Strupas (Department of Surgery, Lithuanian University of Health Sciences, Santaros 
Klinikos, Kaunas, Lithuania), Lilian Schwarz (Department of Digestive Surgery, 
Hôpital Charles-Nicolle, Centre Hospitalier Universitaire de Rouen, Rouen, France), 
Moritz Schiemer (Department of Medicine II, University of Freiburg Medical Center, 
Freiburg, Germany), Tullio Piardi (Department of Digestive Surgery, Centre Hospitalier 
Universitaire de Reims, Reims, France), Martin Brunel (Department of Digestive 
Surgery, Hôpital André Mignot, Versailles, France), Jean C. Vaillant(Department of 
Digestive and HBP Surgery, Groupe Hospitalier Pitié-Salpêtrière APHP, Médecine 
Sorbonne Université, Paris, France), Celine Lejeune (Medical Department, Hôpital 
de la Salpêtrière, APHP, Paris, France), Raffaele Brustia (Department of Digestive 
and Hepato-Pancreatic-Biliary Surgery, DMU CARE, Assistance Publique-Hôpitaux 
de Paris (AP-HP), Hôpitaux Universitaires Henri Mondor, Créteil, France; Inserm 
U955, Team ’Pathophysiology and Therapy of Chronic Viral Hepatitis and Related 
Cancers’, France-Assistance Publique-Hôpitaux de Paris, Créteil, France), Rim Cherif 
(Department of Digestive and Hepato-Pancreatic-Biliary Surgery, DMU CARE, 
Assistance Publique-Hôpitaux de Paris (AP-HP), Hôpitaux Universitaires Henri 
Mondor, Créteil, France; Inserm U955, Team ’Pathophysiology and Therapy of Chronic 
Viral Hepatitis and Related Cancers’, France-Assistance Publique-Hôpitaux de Paris, 
Créteil, France), Paul-Noet Dumont (Department of Divbestive Surgery Hôpital de 
la Croix-Rousse, Lyon, France), Frederic Prat (Department of digestive, hepatobiliary 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

at E
rasm

u
s M

C
 M

ed
ical L

ib
rary

 
o

n
 F

eb
ru

ary 21, 2025
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 D

ecem
b

er 2024. 
10.1136/g

u
tjn

l-2022-327996 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

https://x.com/KevinCSoaresMD
https://x.com/steffen_sey
https://x.com/StefanoCrippa6
https://x.com/StefanoCrippa6
https://x.com/diogolibanio
https://x.com/AnaDugic
http://gut.bmj.com/


408 Hollenbach M, et al. Gut 2025;74:397–409. doi:10.1136/gutjnl-2022-327996

Endoscopy

and endocrine surgery, Cochin Hospital, APHP, and Université de Paris, Paris, France), 
J. Matthias Löhr (Division of Surgery, CLINTEC, Karolinska Institutet, Stockholm, 
Sweden)

Contributors  MH and SG are guarantors and are responsible for overall content. 
MH and CH contributed equally and shared first authorship. SR and SG jointly 
supervised the project and shared senior authorship. MH designed the study, 
collected data, analysed data, interpreted data, wrote and submitted the manuscript. 
CH designed the study, collected data and revised the manuscript. EA-A designed 
the study, collected data and revised the manuscript. FA collected data and revised 
the manuscript. AG collected data and revised the manuscript. SR designed the 
study, collected data, interpreted data and revised the manuscript. SG designed the 
study, collected data, interpreted data and revised the manuscript. KSoares, GL, MAS, 
WRJ, TW, FCaillol, MG, YD, TH, WHP, AZ, GN, BN, UA, EH, AHalimi, AW, UW, RSaadeh, 
VM, SEvdW, MBruno, EPCR, PDeprez, ASauvanet, LBolm, TKeck, RSouche, J-MF, 
NM, GK, SSeyfried, MCP, AM, ZP, GB, SC, MF, SP, BY, IED, GOC, SSatoi, JMR, JG, AR, 
AAnderloni, CV, FCasciani, MDC, AO, RDS, AB, LM, RSalvia, PS, DW, YI, MDR, AL, DL, 
TKleemann, VS, MI, RA, JL, BS, DA, TC, LBarbier, ES, TJW, DH, AAlves, EK, NR, AD, SM, 
ST, KC, BM, BPM, MT, DB, RCM, EW, KSalzmann, MBruzzi, RML, PDavid, ASchmidt 
and CDP. AHoffmeister, KVT, JR, SK, PM, JW, KStrupas, LS, MS, TP, MBrunel, JCV, CL, 
RB, RC, P-ND, FP and JML collected data and revised the manuscript. All authors 
approved the manuscript.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  MH: Honoraria from FUJIFILM for lectures and expert 
panel. Honoraria from Falk Foundation for lectures. MBruno: Boston Scientific: 
consultant (money to institution), support for industry and investigator-initiated 
studies. Cook Medical: consultant (money to institution), support for industry and 
investigator-initiated studies. Pentax Medical: consultant (money to institution), 
support for investigator-initiated studies. Mylan: lecturer, support for investigator-
initiated studies. ChiRoStim: support for investigator-initiated studies.MDC received 
a research grant Boston from Haemonetics,INC and he is co-PI of a Boston Scientific 
sponsored study

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  The final study protocol was approved by the ethics committee of 
the Medical Faculty of the University of Leipzig (455/18-ek) in accordance with the 
Declaration of Helsinki, the ’Medical Association’s Professional Code of Conduct’ and 
the principles of ICH-GCP guidelines (issued in June 1996, ISO14155 from 2012).

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request. All data 
relevant to the study are included in the article or uploaded as online supplemental 
information.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

ORCID iDs
Marcus Hollenbach http://orcid.org/0000-0002-2654-3164
Kevin Soares http://orcid.org/0000-0002-0406-017X
Tiegong Wang http://orcid.org/0000-0001-6616-5930
Pierre Deprez http://orcid.org/0000-0001-8926-8967
Stefano Crippa http://orcid.org/0000-0002-7370-1508
Ihsan Ekin Demir http://orcid.org/0000-0001-8241-1871
Diogo Libanio http://orcid.org/0000-0003-2691-7522
Vasile Sandru http://orcid.org/0000-0001-6206-6126
Ana Dugic http://orcid.org/0000-0002-1893-0754
Benjamin Meier http://orcid.org/0000-0003-3625-7062

REFERENCES
	 1	 Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2008. CA Cancer J Clin 

2008;58:71–96. 
	 2	 Van Dyke AL, Shiels MS, Jones GS, et al. Biliary tract cancer incidence and trends in 

the United States by demographic group, 1999-2013. Cancer 2019;125:1489–98. 
	 3	 Gibbs ER, Walton GF, Kent RB, et al. Villous tumors of the ampulla Vater. Am Surg 

1997;63:467–71.

	 4	 Espinel J, Pinedo E, Ojeda V, et al. Endoscopic ampullectomy: a technical review. Rev 
Esp Enferm Dig 2016;108:271–8. 

	 5	 Ardengh JC, Kemp R, Lima-Filho ÉR, et al. Endoscopic papillectomy: The limits of the 
indication, technique and results. World J Gastrointest Endosc 2015;7:987–94. 

	 6	 Pea A, Riva G, Bernasconi R, et al. Ampulla of Vater carcinoma: Molecular landscape 
and clinical implications. World J Gastrointest Oncol 2018;10:370–80. 

	 7	 Kahn MB, Rush BF. The overlooked technique of ampullary excision. Surg Gynecol 
Obstet 1989;169:253–4.

	 8	 Talamini MA, Moesinger RC, Pitt HA, et al. Adenocarcinoma of the ampulla of Vater. A 
28-year experience. Ann Surg 1997;225:590–9. 

	 9	 Lee H, Park JY, Kwon W, et al. Transduodenal Ampullectomy for the Treatment of Early-
Stage Ampulla of Vater Cancer. World J Surg 2016;40:967–73. 

	10	 Hong S, Song KB, Lee Y-J, et al. Transduodenal ampullectomy for ampullary 
tumors - single center experience of consecutive 26 patients. Ann Surg Treat Res 
2018;95:22–8. 

	11	 Song J, Liu H, Li Z, et al. Long-term prognosis of surgical treatment for early ampullary 
cancers and implications for local ampullectomy. BMC Surg 2015;15:32. 

	12	 Google Scholar. Suzuki: two cases with ampullary cancer who underwent. Available: 
https://scholar.google.com/scholar_lookup?journal=Prog+Dig+Endosc&title=Two+​
cases+with+ampullary+cancer+who+underwent+endoscopic+excision&author=K+​
Suzuki&author=U+Kantou&author=Y+Murakami&volume=23&publication_year=​
1983&pages=236-239 [Accessed 4 Nov 2021].

	13	 Binmoeller KF, Boaventura S, Ramsperger K, et al. Endoscopic snare excision of benign 
adenomas of the papilla of Vater. Gastrointest Endosc 1993;39:127–31. 

	14	 El Hajj II, Coté GA. Endoscopic diagnosis and management of ampullary lesions. 
Gastrointest Endosc Clin N Am 2013;23:95–109. 

	15	 Vanbiervliet G, Strijker M, Arvanitakis M, et al. Endoscopic management of ampullary 
tumors: European Society of Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy 
2021;53:429–48. 

	16	 Heise C, Abou Ali E, Hasenclever D, et al. Systematic Review with Meta-Analysis: 
Endoscopic and Surgical Resection for Ampullary Lesions. J Clin Med 2020;9:3622. 

	17	 Spadaccini M, Fugazza A, Frazzoni L, et al. Endoscopic papillectomy for neoplastic 
ampullary lesions: A systematic review with pooled analysis. U Eur Gastroenterol J 
2020;8:44–51. 

	18	 Hollenbach M, Ali EA, Auriemma F, et al. Study Protocol of the ESAP Study: 
Endoscopic Papillectomy vs. Surgical Ampullectomy vs. Pancreaticoduodenectomy 
for Ampullary Neoplasm-A Pancreas2000/EPC Study. Front Med (Lausanne) 
2020;7:152. 

	19	 Karam E, Hollenbach M, Abou Ali E, et al. Endoscopic and Surgical Management 
of Non-Metastatic Ampullary Neuroendocrine Neoplasia: A Multi-Institutional 
Pancreas2000/EPC Study. Neuroendocrinology 2023;113:1024–34. 

	20	 Vu Trung K, Abou-Ali E, Caillol F, et al. Endoscopic papillectomy for ampullary lesions 
in patients with familial adenomatous polyposis compared with sporadic lesions: a 
propensity score-matched cohort. Endoscopy 2023;55:709–18. 

	21	 Vu Trung K, Heise C, Abou-Ali E, et al. Endoscopic papillectomy for ampullary lesions 
of minor papilla. Gastrointest Endosc 2024;99:587–95. 

	22	 Endoscopic Classification Review Group. Update on the Paris classification of 
superficial neoplastic lesions in the digestive tract. Endoscopy 2005;37:570–8. 

	23	 Karam E, Hollenbach M, Ali EA, et al. Outcomes of rescue procedures in the 
management of locally recurrent ampullary tumors: A Pancreas 2000/EPC study. 
Surgery 2023;173:1254–62. 

	24	 Vandenbroucke JP, von Elm E, Altman DG, et al. Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE): explanation and elaboration. PLoS 
Med 2007;4:e297. 

	25	 Ben-Menachem T, Decker GA, et al, ASGE Standards of Practice Committee. Adverse 
events of upper GI endoscopy. Gastrointest Endosc 2012;76:707–18. 

	26	 Cotton PB, Eisen GM, Aabakken L, et al. A lexicon for endoscopic adverse events: 
report of an ASGE workshop. Gastrointest Endosc 2010;71:446–54. 

	27	 Dindo D, Demartines N, Clavien P-A. Classification of surgical complications: a new 
proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann 
Surg 2004;240:205–13. 

	28	 Banks PA, Bollen TL, Dervenis C, et al. Classification of acute pancreatitis--2012: 
revision of the Atlanta classification and definitions by international consensus. Gut 
2013;62:102–11. 

	29	 Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an 
International Study Group of Pancreatic Surgery (ISGPS) definition. Surgery 
2007;142:20–5. 

	30	 Austin PC. Optimal caliper widths for propensity-score matching when estimating 
differences in means and differences in proportions in observational studies. Pharm 
Stat 2011;10:150–61. 

	31	 Austin PC. Balance diagnostics for comparing the distribution of baseline covariates 
between treatment groups in propensity-score matched samples. Stat Med 
2009;28:3083–107. 

	32	 Harder VS, Stuart EA, Anthony JC. Propensity score techniques and the assessment 
of measured covariate balance to test causal associations in psychological research. 
Psychol Methods 2010;15:234–49. 

	33	 Thoemmes FJ, Kim ES. A Systematic Review of Propensity Score Methods in the Social 
Sciences. Mult Behav Res 2011;46:90–118. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

at E
rasm

u
s M

C
 M

ed
ical L

ib
rary

 
o

n
 F

eb
ru

ary 21, 2025
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 D

ecem
b

er 2024. 
10.1136/g

u
tjn

l-2022-327996 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

http://orcid.org/0000-0002-2654-3164
http://orcid.org/0000-0002-0406-017X
http://orcid.org/0000-0001-6616-5930
http://orcid.org/0000-0001-8926-8967
http://orcid.org/0000-0002-7370-1508
http://orcid.org/0000-0001-8241-1871
http://orcid.org/0000-0003-2691-7522
http://orcid.org/0000-0001-6206-6126
http://orcid.org/0000-0002-1893-0754
http://orcid.org/0000-0003-3625-7062
http://dx.doi.org/10.3322/CA.2007.0010
http://dx.doi.org/10.1002/cncr.31942
https://pubmed.ncbi.nlm.nih.gov/9168753
http://dx.doi.org/10.17235/reed.2016.3867/2015
http://dx.doi.org/10.17235/reed.2016.3867/2015
http://dx.doi.org/10.4253/wjge.v7.i10.987
http://dx.doi.org/10.4251/wjgo.v10.i11.370
https://pubmed.ncbi.nlm.nih.gov/2772797
https://pubmed.ncbi.nlm.nih.gov/2772797
http://dx.doi.org/10.1097/00000658-199705000-00015
http://dx.doi.org/10.1007/s00268-015-3316-x
http://dx.doi.org/10.4174/astr.2018.95.1.22
http://dx.doi.org/10.1186/s12893-015-0019-z
https://scholar.google.com/scholar_lookup?journal=Prog+Dig+Endosc&title=Two+cases+with+ampullary+cancer+who+underwent+endoscopic+excision&author=K+Suzuki&author=U+Kantou&author=Y+Murakami&volume=23&publication_year=1983&pages=236-239
https://scholar.google.com/scholar_lookup?journal=Prog+Dig+Endosc&title=Two+cases+with+ampullary+cancer+who+underwent+endoscopic+excision&author=K+Suzuki&author=U+Kantou&author=Y+Murakami&volume=23&publication_year=1983&pages=236-239
https://scholar.google.com/scholar_lookup?journal=Prog+Dig+Endosc&title=Two+cases+with+ampullary+cancer+who+underwent+endoscopic+excision&author=K+Suzuki&author=U+Kantou&author=Y+Murakami&volume=23&publication_year=1983&pages=236-239
https://scholar.google.com/scholar_lookup?journal=Prog+Dig+Endosc&title=Two+cases+with+ampullary+cancer+who+underwent+endoscopic+excision&author=K+Suzuki&author=U+Kantou&author=Y+Murakami&volume=23&publication_year=1983&pages=236-239
http://dx.doi.org/10.1016/s0016-5107(93)70051-6
http://dx.doi.org/10.1016/j.giec.2012.10.004
http://dx.doi.org/10.1055/a-1397-3198
http://dx.doi.org/10.3390/jcm9113622
http://dx.doi.org/10.1177/2050640619868367
http://dx.doi.org/10.3389/fmed.2020.00152
http://dx.doi.org/10.1159/000531712
http://dx.doi.org/10.1055/a-2029-2935
http://dx.doi.org/10.1016/j.gie.2023.10.040
http://dx.doi.org/10.1055/s-2005-861352
http://dx.doi.org/10.1016/j.surg.2022.12.011
http://dx.doi.org/10.1371/journal.pmed.0040297
http://dx.doi.org/10.1371/journal.pmed.0040297
http://dx.doi.org/10.1016/j.gie.2012.03.252
http://dx.doi.org/10.1016/j.gie.2009.10.027
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.1136/gutjnl-2012-302779
http://dx.doi.org/10.1016/j.surg.2007.02.001
http://dx.doi.org/10.1002/pst.433
http://dx.doi.org/10.1002/pst.433
http://dx.doi.org/10.1002/sim.3697
http://dx.doi.org/10.1037/a0019623
http://dx.doi.org/10.1080/00273171.2011.540475
http://gut.bmj.com/


409Hollenbach M, et al. Gut 2025;74:397–409. doi:10.1136/gutjnl-2022-327996

Endoscopy

	34	 Austin PC. The use of propensity score methods with survival or time-to-event 
outcomes: reporting measures of effect similar to those used in randomized 
experiments. Stat Med 2014;33:1242–58. 

	35	 Mendonça EQ, Bernardo WM, Moura EGH de, et al. Endoscopic versus surgical 
treatment of ampullary adenomas: a systematic review and meta-analysis. Clinics (Sao 
Paulo) 2016;71:28–35. 

	36	 Elek G, Gyôri S, Tóth B, et al. Histological evaluation of preoperative biopsies from 
ampulla vateri. Pathol Oncol Res 2003;9:32–41. 

	37	 Yamaguchi K, Enjoji M, Kitamura K. Endoscopic biopsy has limited accuracy in 
diagnosis of ampullary tumors. Gastrointest Endosc 1990;36:588–92. 

	38	 Yamamoto K, Itoi T, Sofuni A, et al. Expanding the indication of endoscopic 
papillectomy for T1a ampullary carcinoma. Dig Endosc 2019;31:188–96. 

	39	 Haraldsson E, Swahn F, Verbeke C, et al. Endoscopic papillectomy and KRAS 
expression in the treatment of adenoma in the major duodenal papilla. Scand J 
Gastroenterol 2015;50:1419–27. 

	40	 Akshintala VS, Kanthasamy K, Bhullar FA, et al. Incidence, severity, and mortality 
of post-ERCP pancreatitis: an updated systematic review and meta-analysis of 145 
randomized controlled trials. Gastrointest Endosc 2023;98:1–6. 

	41	 Mutneja HR, Vohra I, Go A, et al. Temporal trends and mortality of post-
ERCP pancreatitis in the United States: a nationwide analysis. Endoscopy 
2021;53:357–66. 

	42	 Chung KH, Lee SH, Choi JH, et al. Effect of submucosal injection in endoscopic 
papillectomy of ampullary tumor: Propensity-score matching analysis. U Eur 
Gastroenterol J 2018;6:576–85. 

	43	 Poincloux L, Scanzi J, Goutte M, et al. Pancreatic intubation facilitated by methylene 
blue injection decreases the risk for postpapillectomy acute pancreatitis. Eur J 
Gastroenterol Hepatol 2014;26:990–5. 

	44	 Li S, Wang Z, Cai F, et al. New experience of endoscopic papillectomy for ampullary 
neoplasms. Surg Endosc 2019;33:612–9. 

	45	 Hyun JJ, Lee TH, Park J-S, et al. A prospective multicenter study of submucosal 
injection to improve endoscopic snare papillectomy for ampullary adenoma. 
Gastrointest Endosc 2017;85:746–55. 

	46	 Okano N, Igarashi Y, Ito K, et al. Efficacy of Hypertonic Saline-Epinephrine Local 
Injection Around the Anal Side before Endoscopic Papillectomy for Ampullary Tumors. 
Clin Endosc 2021;54:706–12. 

	47	 Kang SH, Kim KH, Kim TN, et al. Therapeutic outcomes of endoscopic papillectomy 
for ampullary neoplasms: retrospective analysis of a multicenter study. BMC 
Gastroenterol 2017;17:69. 

	48	 Bellizzi AM, Kahaleh M, Stelow EB. The assessment of specimens procured by 
endoscopic ampullectomy. Am J Clin Pathol 2009;132:506–13. 

	49	 Petrone G, Ricci R, Familiari P, et al. Endoscopic snare papillectomy: a possible 
radical treatment for a subgroup of T1 ampullary adenocarcinomas. Endoscopy 
2013;45:401–4. 

	50	 Will U, Müller A-K, Fueldner F, et al. Endoscopic papillectomy: data of a prospective 
observational study. World J Gastroenterol 2013;19:4316–24. 

	51	 Alvarez-Sanchez M-V, Oria I, Luna OB, et al. Can endoscopic papillectomy be 
curative for early ampullary adenocarcinoma of the ampulla of Vater? Surg Endosc 
2017;31:1564–72. 

	52	 Woo SM, Ryu JK, Lee SH, et al. Feasibility of endoscopic papillectomy in early stage 
ampulla of Vater cancer. J Gastroenterol Hepatol 2009;24:120–4. 

	53	 Bohnacker S, Seitz U, Nguyen D, et al. Endoscopic resection of benign tumors of 
the duodenal papilla without and with intraductal growth. Gastrointest Endosc 
2005;62:551–60. 

	54	 Pérez-Cuadrado-Robles E, Piessevaux H, Moreels TG, et al. Combined excision 
and ablation of ampullary tumors with biliary or pancreatic intraductal extension 
is effective even in malignant neoplasms. United European Gastroenterol J 
2019;7:369–76. 

	55	 Camus M, Napoléon B, Vienne A, et al. Efficacy and safety of endobiliary 
radiofrequency ablation for the eradication of residual neoplasia after endoscopic 
papillectomy: a multicenter prospective study. Gastrointest Endosc 2018;88:511–8. 

	56	 Gracient A, Delcenserie R, Chatelain D, et al. Endoscopic or surgical ampullectomy for 
intramucosal ampullary tumor: the patient populations are not the same. J Visc Surg 
2020;157:183–91. 

	57	 Schneider L, Contin P, Fritz S, et al. Surgical ampullectomy: an underestimated 
operation in the era of endoscopy. HPB (Oxf) 2016;18:65–71. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

at E
rasm

u
s M

C
 M

ed
ical L

ib
rary

 
o

n
 F

eb
ru

ary 21, 2025
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
6 D

ecem
b

er 2024. 
10.1136/g

u
tjn

l-2022-327996 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1002/sim.5984
http://dx.doi.org/10.6061/clinics/2016(01)06
http://dx.doi.org/10.6061/clinics/2016(01)06
http://dx.doi.org/10.1007/BF03033712
http://dx.doi.org/10.1016/s0016-5107(90)71170-4
http://dx.doi.org/10.1111/den.13265
http://dx.doi.org/10.3109/00365521.2015.1046912
http://dx.doi.org/10.3109/00365521.2015.1046912
http://dx.doi.org/10.1016/j.gie.2023.03.023
http://dx.doi.org/10.1055/a-1220-2242
http://dx.doi.org/10.1177/2050640617745459
http://dx.doi.org/10.1177/2050640617745459
http://dx.doi.org/10.1097/MEG.0000000000000146
http://dx.doi.org/10.1097/MEG.0000000000000146
http://dx.doi.org/10.1007/s00464-018-6577-2
http://dx.doi.org/10.1016/j.gie.2016.08.013
http://dx.doi.org/10.5946/ce.2020.208
http://dx.doi.org/10.1186/s12876-017-0626-5
http://dx.doi.org/10.1186/s12876-017-0626-5
http://dx.doi.org/10.1309/AJCPUZWJ8WA2IHBG
http://dx.doi.org/10.1055/s-0032-1326213
http://dx.doi.org/10.3748/wjg.v19.i27.4316
http://dx.doi.org/10.1007/s00464-016-5141-1
http://dx.doi.org/10.1111/j.1440-1746.2008.05578.x
http://dx.doi.org/10.1016/j.gie.2005.04.053
http://dx.doi.org/10.1177/2050640618817215
http://dx.doi.org/10.1016/j.gie.2018.04.2332
http://dx.doi.org/10.1016/j.jviscsurg.2019.11.002
http://dx.doi.org/10.1016/j.hpb.2015.07.004
http://gut.bmj.com/

	Endoscopic papillectomy versus surgical ampullectomy for adenomas and early cancers of the papilla: a retrospective Pancreas2000/European Pancreatic Club analysis
	Abstract
	Introduction﻿﻿﻿﻿
	Patients and methods
	Patients
	Outcomes
	Follow-up
	Datasets
	Selection process
	Propensity-score matching
	Statistical analysis

	Results
	Descriptive parameters and selection of the entire study group
	Baseline criteria of EP and TSA cohorts
	Main outcomes including AE in the entire group
	Resection outcomes of entire group in ampullary adenoma
	EP group
	TSA group

	Resection outcomes of entire group in ampullary adenocarcinoma
	EP group
	TSA group


	Results of propensity-score matching for EP and TSA
	Outcome of matched EP and TSA cohorts

	Discussion
	References


