Article published online: 2021-03-16
Guideline

Endoscopic management of ampullary tumors: European Society
of Gastrointestinal Endoscopy (ESGE) Guideline

Institutions
1 Department of Digestive Endoscopy, Centre
Hospitalier Universitaire de Nice, Nice, France
2 Department of Surgery, Cancer Center Amsterdam,
Amsterdam UMC, University of Amsterdam,
Amsterdam, The Netherlands
3 Gastroenterology, Hepatopancreatology and Digestive
Oncology, Erasme Hospital, Université Libre de
Bruxelles, Brussels, Belgium
4 Department of Surgery, Centre for Digestive Diseases,
Karolinska University Hospital, Stockholm, Sweden
5 Department of Gastroenterology, Evangelisches
Krankenhaus Düsseldorf, Dusseldorf, NordrheinWestfalen, Germany
6 Gastroenterology and Hepatology Department,
Cliniques universitaires Saint-Luc, Université
Catholique de Louvain, Brussels, Belgium
7 Department of Gastroenterology and Internal
Medicine, University Hospital Brno, Faculty of
Medicine, Masaryk University, Brno, Czech Republic
8 Department of Surgery, University Hospital Brno,
Faculty of Medicine, Masaryk University, Brno, Czech
Republic
9 Digestive Endoscopy Unit, Fondazione Policlinico
Universitario A. Gemelli IRCCS, Università Cattolica del
Sacro Cuore, Rome, Italy
10 Aziende Socio Sanitaria Territoriale Rhodense,
Gastroenterology, Garbagnate Milanese, Italy
11 Department of Endoscopic Services, Western Health,
Melbourne, Australia
12 Department of Medicine, Western Health, Melbourne
Medical School, University of Melbourne, Victoria,
Australia
13 Service de Gastroentérologie, Hôpital Privé Jean
Mermoz, Ramsay Générale de Santé, Lyon, France
14 Department of Gastroenterology, Freeman Hospital,
Newcastle upon Tyne, UK

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.

Authors
Geoffroy Vanbiervliet1, Marin Strijker 2, Marianna Arvanitakis 3, Arthur Aelvoet2, Urban Arnelo4, Torsten Beyna5 ,
Olivier Busch2, Pierre H. Deprez 6 , Lumir Kunovsky 7, 8, Alberto Larghi9, Gianpiero Manes10 , Alan Moss 11, 12, Bertrand
Napoleon 13, Manu Nayar14, Enrique Pérez-Cuadrado-Robles 15 , Stefan Seewald16, Marc Barthet 17 ,
Jeanin E. van Hooft 18
15 Department of Gastroenterology, Georges-Pompidou
European Hospital, AP-HP Centre - Université de Paris,
Paris, France
16 Gastroenterology Center, Klinik Hirslanden, Zurich,
Switzerland
17 Department of Gastroenterology, Hôpital Nord,
Assistance publique des hôpitaux de Marseille,
Marseille, France
18 Department of Gastroenterology and Hepatology,
Leiden University Medical Center, The Netherlands
published online 16.3.2021
Bibliography
Endoscopy 2021; 53: 429–448
DOI 10.1055/a-1397-3198
ISSN 0013-726X
© 2021. European Society of Gastrointestinal Endoscopy
All rights reserved.
This article ist published by Thieme.
Georg Thieme Verlag KG, Rüdigerstraße 14,
70469 Stuttgart, Germany
Appendix 1s
Supplementary material is available under
https://doi.org/10.1055/a-1397-3198

Corresponding author
Geoffroy Vanbiervliet, MD PhD, Endoscopie Digestive, Hôpital
L’Archet 2, Centre Hospitalier Universitaire de Nice, 151 Route
de Saint Antoine de Ginestière, CS 23079, 06202 Nice Cedex
3, France
vanbiervliet.g@chu-nice.fr
MAIN RECO MMENDAT IONS

1 ESGE recommends against diagnostic/therapeutic papillectomy when adenoma is not proven.
Strong recommendation, low quality evidence.
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magnetic resonance cholangiopancreatography (MRCP) for
staging of ampullary tumors.
Strong recommendation, low quality evidence.

3 ESGE recommends endoscopic papillectomy in patients
with ampullary adenoma without intraductal extension, because of good results regarding outcome (technical and
clinical success, morbidity, and recurrence).
Strong recommendation, moderate quality evidence.
4 ESGE recommends en bloc resection of ampullary adenomas up to 20–30 mm in diameter to achieve R0 resection,
for optimizing the complete resection rate, providing optimal histopathology, and reduction of the recurrence rate
after endoscopic papillectomy.
Strong recommendation, low quality evidence.
5 ESGE suggests considering surgical treatment of ampullary adenomas when endoscopic resection is not feasible

for technical reasons (e. g. diverticulum, size > 4 cm), and
in the case of intraductal involvement (of > 20 mm). Surveillance thereafter is still mandatory.
Weak recommendation, low quality evidence.

6 ESGE recommends direct snare resection without submucosal injection for endoscopic papillectomy.
Strong recommendation, moderate quality evidence.
7 ESGE recommends prophylactic pancreatic duct stenting
to reduce the risk of pancreatitis after endoscopic papillectomy.
Strong recommendation, moderate quality evidence.
8 ESGE recommends long-term monitoring of patients after
endoscopic papillectomy or surgical ampullectomy, based
on duodenoscopy with biopsies of the scar and of any abnormal area, within the first 3 months, at 6 and 12 months,
and thereafter yearly for at least 5 years.
Strong recommendation, low quality evidence.

SOURCE AND SCO PE

A BB R E VI AT I ONS

This is the first part of a two-part guideline from the
European Society of Gastrointestinal Endoscopy (ESGE)
and covers the endoscopic management of ampullary
tumors. The companion guideline will give guidance on
superficial nonampullary tumors of the duodenum.

APC
CA-EGD
CI
CT
EMR
ERCP

1 Introduction
Ampullary tumors are increasingly diagnosed nowadays because of better accuracy of gastroscopy and endoscopic detection technologies. Endoscopy has taken an important role in
management of these lesions, particularly in a curative setting.
Nevertheless, diagnostic and therapeutic strategies have to be
clearly defined.
This Guideline does not discuss ampullary and duodenal
lesions associated with predisposing genetic syndromes, including familial adenomatous polyposis, or lesions of submucosal
and neuroendocrine origin, as they are considered in another
Guideline from the European Society of Gastrointestinal Endoscopy (ESGE) [1]. While indications for endoscopic treatment and
follow-up may be different between the sporadic and polyposisrelated forms, the statements regarding diagnosis, evaluation,
technical modalities of endoscopic papillectomy, and management of complications are similar. Furthermore, while the
majority of ampullary lesions involve the major papilla, the
recommendations in this guidance should also be applied in
the case of a tumor of the minor papilla in a patient with a pancreas divisum.
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argon plasma coagulation
cap-assisted esophagogastroduodenoscopy
confidence interval
computed tomography
endoscopic mucosal resection
endoscopic retrograde cholangiopancreatography
ESGE
European Society of Gastrointestinal
Endoscopy
EUS
endoscopic ultrasound
EUS-BD
endoscopic ultrasound-guided biliary
drainage
EUS-FNA/B endoscopic ultrasound fine-needle
aspiration/biopsy
GRADE
Grading of Recommendations Assessment,
Development and Evaluation
IDUS
intraductal ultrasound
IHC
immunohistochemistry
LST-p
laterally spreading tumor involving the
papilla
MRCP
magnetic resonance cholangiopancreatography
OR
odds ratio
RCT
randomized controlled trial
RFA
radiofrequency ablation
SEMS
self-expandable metal stent
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2 ESGE recommends endoscopic ultrasound and abdominal

ESGE commissioned this Guideline (Guideline Committee Chair,
J.v.H) and appointed a Guideline leader (G.V.) who invited the
listed authors to participate in the project development. The
key questions were prepared by the guideline leader and then
approved by the other project members. The coordinating
team established task force subgroups, each with its own leader, that were assigned key questions (see Appendix 1s,
online-only Supplementary Material).
Each task force performed a systematic literature search to
prepare evidence-based and well-balanced statements on their
assigned key questions. The literature search was performed for
English-language articles in MEDLINE, Embase, and the
Cochrane database, focusing on meta-analyses and fully published prospective studies, particularly randomized controlled
trials (RCTs), performed in humans. Retrospective analyses and
pilot studies were also included if they addressed topics not
covered in the prospective studies. The Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
system was adopted to define the strength of recommendation
and the quality of evidence. Each task force proposed statements on their assigned key questions which were discussed
during a web meeting in July 2020. Literature searches were
re-run in September 2020. This time-point should be the starting point in the search for new evidence for future updates to
this Guideline.
In September 2020, a draft prepared by G.V. was sent to all
group members for review. The draft was also reviewed by two
external reviewers and then sent for further comments to the
ESGE member societies and individual members. After agreement on a final version, the manuscript was submitted to the
journal Endoscopy for publication. All authors agreed on the final revised version.
This Guideline was issued in 2021 and will be considered for
review in 2025, or sooner if new and relevant evidence becomes available. Any updates to the Guideline in the interim
period will be noted on the ESGE website: http://www.esge.
com/esge-guidelines.html.

3 Diagnosis of ampullary tumors (see ▶ Fig. 1)
3.1 Epidemiology, histology, and staging
classification

The majority of benign or malignant ampullary tumors are
sporadic and involve the major papilla. Nevertheless, a genetic
predisposition must be suspected in the case of diagnosis at a
younger age. Familial adenomatous polyposis syndrome represents the strongest hereditary predisposition with a 120-fold
increased relative risk compared to the general population [5].
Other predisposing genetic syndromes have been described
more anecdotally, such as neurofibromatosis type I (not only
for somatostatinomas but also for carcinoma) or Muir–Torre
syndrome [6].
The precursor lesions can arise from intestinal-type mucosa
as well as from pancreatic duct-type ampullary mucosa, and
these constitute the two main histological subsets [6]. The intestinal type evolves through a well-known adenoma–carcinoma
sequence. The pancreaticobiliary type evolves from precursor
pancreatic duct intraepithelial neoplasia. After adenoma,
intraepithelial neoplasia (dysplasia and carcinoma in situ) and
adenocarcinoma, more unusual histological variants are listed,
including mixed-type (glandular and squamous cell components), mucinous (colloid), signet-ring cell carcinomas, neuroendocrine, and undifferentiated carcinomas [6].
Staging of the lesion must be based on the latest TNM classification [7]. Compared to the previous one, the new classification has been modified with regard to extent of the primary tumor and regional lymph node involvement ( ▶ Table 1). This latest classification was evaluated retrospectively in two large patient cohorts [8, 9]. Although the N categories seemed to classify patients correctly, the subcategories for the T stage
seemed to be insufficiently precise with no significant differences in recurrence-free survival between T1b and T2 or between
T2 and T3a.
For all stages combined, disease-specific survival at 1 and 5
years is reported to range from 71.7 % to 89 % and from 38.8 %
to 47.2 %, respectively [2, 10]. This outcome is significantly better compared with carcinomas located in the duodenum, distal
bile duct, and pancreatic head [10]. Tumors presented at stage
1 in up to a third of cases which was one of the most relevant
independent factors predictive of survival [2, 11].

3.2 Diagnostic modalities, endoscopic assessment,
and prognostic value
RECOMMENDATION

RECO MMENDATION

ESGE suggests using the cap-assisted method when the
papilla is not seen during forward-viewing endoscopy.
Weak recommendation, moderate quality evidence.

ESGE suggests using the latest TNM classification for
staging ampullary tumors.
Weak recommendation, low quality evidence.

RECOMMENDATION

Neoplasia of the ampulla of Vater is a rare disease with an
incidence of less than 1 per 100 000 per year and representing
only 0.6 %–0.8 % of the digestive cancers, with a male to female
sex ratio of 1.5 [2, 3]. Although the incidence of the disease
amongst young adults (< 45 years) has risen during the last 20
years, its trend has remained more stable in older age groups [4].

ESGE recommends using a side-viewing endoscope when
an ampullary tumor is suspected.
Strong recommendation, moderate quality evidence.

Most noninvasive ampullary tumors of the major papilla are
asymptomatic and are detected during conventional upper
endoscopy performed for another indication. They can also
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2 Methods

Guideline

Suspected ampullary tumors

Side-viewing endoscopy and biopsies
EUS and abdominal MRCP

Ampullary adenoma
IDE ≤ 20 mm

Histology (–)

Enlarged papilla
without clinical or
biochemical signs

Obstructive
ampullary tumor

HGD

LGD

Further endoscopic
biopsies
Follow-up at
3 months with
further samples
and EUS

Limited
sphincterotomy
with repeated
biopsies and/or
EUS-FNA/B

Ampullary carcinoma, or
Adenoma with intraductal extension >20 mm, or
Technical difficulty (diverticulum, size >4 cm)

Tis N(–) M(–)

≥T1 and/or
N(+) M(+)

Shared decisionmaking process

Shared decisionmaking process

(+)
Transduodenal
ampullectomy

R(+)
or
≥ T1

Pancreaticoduodenectomy

Endoscopic papillectomy
Complementary techniques if IDE ≤20 mm (RFA/wire-guided cystotome)
Tis
LGD/HGD, R(0)
Follow-up at 3 months
Side-viewing endoscopy
and biopsies

Shared decisionmaking process

Shared decisionmaking process

LGD/HGD, R(+)
Follow-up if
Tis with no residual disease
Complementary endoscopic
techniques (APC/EMR)

≥T1

▶ Fig. 1 Diagnostic and therapeutic algorithm for ampullary tumor. EUS, endoscopic ultrasound; MRCP, magnetic resonance cholangiopancreatography; IDE, intraductal extension; EUS-FNA/B, endoscopic ultrasound fine needle aspiration/biopsy; LGD, low grade dysplasia; HGD,
high grade dysplasia; Tis, tumor/carcinoma in situ; RFA, radiofrequency ablation; APC, argon plasma coagulation; EMR, endoscopic mucosal
resection.

present with jaundice (16.6 %), pain (14.4 %), pancreatitis (4.1 %),
and cholangitis (1 %) [6], and can be associated with common
bile duct stones in up to 38 % of cases [12]. Assessment of the
lesions may demand expertise; for this reason, in the recent
ESGE publication Performance measures for upper gastrointestinal endoscopy, the visualization of the papilla has been formulated as a research priority with regard to quality measures for
complete high quality endoscopy [13].
Exploration of the papilla is frequently incomplete when a
forward-viewing gastroscope is used because of the tangential
angle involved [14, 15]. Cap-assisted esophagogastroduodenoscopy (CA-EGD) has been shown in an RCT crossover study to
significantly better visualize the entire major papilla compared
with standard gastroscopy (97 % vs. 24 %, P < 0.001) [16]. Two
recent prospective noninferiority RCTs comparing CA-EGD and
side-viewing duodenoscopy had conflicting results. Abdelhafez
et al. [17] found better scores for CA-EGD regarding the exam-
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ination of mucosal pattern and overall satisfaction but a better
periampullary overview score for duodenoscopy. In the second
trial the noninferiority of CA-EGD compared to duodenoscopy
was not confirmed as the main papilla was completely seen in
68 % versus 86 % of patients, respectively [18]. Therefore capassisted EGD can be recommended when the major papilla is
not seen by esophagogastroduodenoscopy (EGD) but sideviewing duodenoscopy is recommended for optimal visualization of the papilla and assessment of the feasibility of endoscopic resection.
Papillary tumors can be limited to the ampullary mound,
present with an extrapapillary component in 6.9 %–43.8 % of
cases, and/or have an intraductal presentation [19–24]. Laterally spreading lesions of the papilla may have an extrapapillary
component and may have characteristics in common with superficial nonampullary duodenal tumors [23]. There is no validated endoscopic classification of ampullary patterns. In addi-
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Preoperative staging

▶ Table 1 Pathologic TNM staging of carcinomas of the ampulla of
Vater [7].
Primary tumor (pT)
TX: primary tumor cannot be assessed
T0: no evidence of primary tumor

RECOMMENDATION

ESGE suggests the use of high resolution virtual chromoendoscopy for endoscopic diagnosis and staging of ampullary tumors.
Weak recommendation, low quality evidence.

T1: tumor limited to ampulla of Vater or sphincter of Oddi or tumor invades beyond the sphincter of Oddi (perisphincteric invasion) or into
the duodenal submucosa
▪ T1a: tumor limited to ampulla of Vater or sphincter of Oddi
▪ T1b: tumor invades beyond the sphincter of Oddi (perisphincteric
invasion) or into the duodenal submucosa
T2: tumor invades into the muscularis propria of the duodenum
T3: tumor directly invades into the pancreas (up to 0.5 cm) or tumor
extends more than 0.5 cm into the pancreas or extends into peripancreatic or periduodenal tissue or duodenal serosa without involvement
of the celiac axis or superior mesenteric artery
▪ T3a: tumor directly invades the pancreas (up to 0.5 cm)
▪ T3b: tumor extends more than 0.5 cm into the pancreas or extends
into peripancreatic tissue or periduodenal tissue or duodenal serosa
without involvement of the celiac axis or superior mesenteric artery

Dye-based and electronic chromoendoscopy have been proposed to differentiate benign from neoplastic lesions, and also
the types of neoplastic lesions. Currently, only data from magnifying narrow band imaging (NBI) have been published that
use microsurface and microvessel patterns to guide endoscopic
diagnosis. In the context of ampullary tumors, irregular villous
arrangement and abnormal microvasculature have presented
diagnostic accuracies of 73 % and 90 %, respectively [29, 30].
The concomitant presence of the above NBI features diagnosed
adenocarcinoma with sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy of 69 %, 100 %,
100 %, 85 %, and 89 %, respectively [30]. Indigo carmine chromoendoscopy and NBI appeared useful in enhancing tumor
margins prior to endoscopic papillectomy [31].

3.3 Histological diagnosis and staging of ampullary
tumors

T4: tumor involves the celiac axis, superior mesenteric artery, or common hepatic artery, irrespective of size
Regional lymph nodes (pN)
NX: regional lymph nodes cannot be assessed
N0: no regional lymph node involvement

RECOMMENDATION

ESGE recommends against diagnostic/therapeutic papillectomy when adenoma has not been proven.
Strong recommendation, low quality evidence.

N1: metastasis to one to three regional lymph nodes
N2: metastasis to four or more regional lymph nodes

RECOMMENDATION

Distant metastasis (pM)

ESGE recommends histological confirmation by endoscopic biopsies in the case of low grade dysplasia adenoma before initiating any treatment.
Strong recommendation, low quality evidence.

M0: no distant metastasis
M1: distant metastasis

tion, the appearance of benign small ampullary adenomas can
be indistinguishable from normal papilla. Regular surface/margins, soft appearance, and mobility can be considered benign
features [25]. However, ulceration, firmness, spontaneous
bleeding or friability, depressed component, and nonlifting of
laterally spreading lesions suggest local invasion [26].
Tumor size may guide therapy and predict endoscopic outcomes, but studies to date have conflicting results. Larger tumor sizes (mainly with a cutoff of 20 mm) have been associated
with malignancy [24, 27, 28] or residual disease/recurrence in
observational studies [21].

RECOMMENDATION

ESGE recommends follow-up with endoscopic ultrasound
(EUS), side-viewing endoscopy, and further sampling
with repeated biopsies for an enlarged papilla without
clinical or biochemical signs in the case of initial negative
histopathology.
Strong recommendation, low quality evidence.

RECOMMENDATION

ESGE suggests further investigations, at first including
endoscopic ultrasound-guided fine-needle aspiration/
biopsy (EUS-FNA/B) and then limited sphincterotomy
with repeated biopsies, when an obstructive ampullary tumor is suspected that has initial negative histopathology.
Strong recommendation, low quality evidence.
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Tis: carcinoma in situ

Endoscopic biopsy and histological examination with routine
hematoxylin and eosin-stained sections is regarded as mandatory in the diagnosis of ampullary tumors. Nevertheless, the
diagnostic accuracy of preprocedural biopsy has been reported
to range from 38.3 % to 85 % [12, 32–37] which is insufficient to
determine appropriate treatment modalities ( ▶ Table 2). The
rate of histological underestimation can reach 30 % [19, 32 ,37,
39, 40]. The rate of diagnostic overestimation, leading to
potentially inadequate and risky treatment, has been prospectively evaluated to be 15 % overall, and 21 % for initial low grade
dysplasia diagnosis [19]. Normal intestinal mucosa or inflammatory tissue were found in post-papillectomy histological
analysis in 8 % and in 13.8 % in two large retrospective series
[37, 41].
The options to confirm the diagnosis will then depend on
clinical (pain, jaundice), biological (cholestasis, pancreatitis),
or endoscopically suspicious features. They comprise close follow-up, further sampling, sphincterotomy and further biopsies,
EUS-guided tissue acquisition, or papillectomy with a full en
bloc pathological specimen. This should be accompanied by
close follow-up and further sampling in asymptomatic patients
with an enlarged “pseudovillous papilla” as the safety profile of
endoscopic biopsies is excellent and repeated histological examination provides a 14 % improvement in diagnosis [35, 42].
In the case of a bulging papilla without abnormality, several
reports have suggested that endoscopic biopsies should be

done after an endoscopic sphincterotomy. However, conflicting results have been published, with reported low sensitivities
of between 21 % and 37 % as post-sphincterotomy changes may
produce cytoarchitectural atypia [34, 43, 44]. As a result, a
reduction of the diagnostic accuracy was described in patients
who benefited from sphincterotomy before sampling (56.25 %
vs. 81.25 %) [33]. Taking further samplings at least 10 days after
sphincterotomy can be useful to avoid initial false-negative
results [45].
Although only a few reports have described EUS-FNA for tumors of the ampulla of Vater, EUS-FNA might be another option
when an invasive adenocarcinoma is suspected at EUS [46, 47].
Performance seems to be safe and accurate, with a sensitivity of
82.4 %, a specificity of 100 %, and an accuracy of 88.8 % [46]. If
considered, it should be performed before sphincterotomy [47].
Finally, if the diagnosis of a neoplastic benign lesion is proven by histology and suspected malignancy cannot be confirmed
by biopsy and/or EUS-FNA, endoscopic papillectomy can be
considered as an appropriate diagnostic-therapeutic step if
the resection seems feasible and safe [48].

▶ Table 2 Accuracy of endoscopic biopsy in preoperative diagnosis
of ampullary tumors.
First author, year

Participants, n,

Overall accuracy of endoscopic

Study design

biopsy, %

Kimchi, 1998 [12]

28,
Retrospective

85

Yamaguchi, 1990 [32]

78,
Retrospective

70

Rodriguez, 2002 [33]

32,
Retrospective

68.7

Menzel, 1999 [34]

40,
Retrospective

63

Elek, 2003 [35]

226,
Retrospective

69

Grobmyer, 2008 [36]

29,
Retrospective

76

Laleman, 2013 [37]

91,
Retrospective

38.3

Underestimation 31.9 %
Overestimation 29.8 %

Yamamoto, 2019 [38]

177,
Retrospective

81.9

Underestimation 14.1 %
Overestimation 3.9 %

Napoleon, 2014 [19]

93,
Prospective

67

Underestimation 23 %
Overestimation 15 %

Li, 2019 [39]

110,
Retrospective

68.2

Underestimation 30.9 %
Overestimation 0.9 %

Kim, 2013 [40]

91,
Retrospective

53.8

Underestimation 26.4 %
Overestimation 6.5 %
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Discordance with final results

–
Underestimation 28 %
Overestimation 1.3 %
–
–
–
–
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ESGE suggests that, currently, immunohistochemistry
(IHC), K-ras and p53 evaluation, polymerase chain reaction, and microsatellite instability testing should not routinely be applied to ampullary tumor biopsies to inform
prognosis and/or potential response to treatment.
Weak recommendation, low quality evidence.

IHC is not routinely applied in all ampullary biopsies. The
dichotomous classification into intestinal or pancreaticobiliary
phenotypes is of significant prognostic value, and IHC panels
including MUC1, MUC2, CDX2, CK20 and MUC5AC can be used
in resected specimens to aid subtyping [49, 50]. For endoscopic
biopsies, however, morphological and IHC classifications into
intestinal or pancreaticobiliary phenotypes are inconsistent,
owing to tissue heterogeneity and antigenicity, interpretation
of staining patterns, and inter-/intraobserver variability. IHC is
used to confirm the diagnosis of carcinoma in poorly differentiated/undifferentiated tumors and to distinguish those from
nonepithelial malignancies [51]. K-ras and p53 have been
found to be mutated in different histological subtypes of ampullary adenocarcinoma and do not allow definitive histological
subtyping of intestinal and pancreaticobiliary phenotypes emphasizing the common occurrence of hybrid phenotypes. Wntsignaling and microsatellite instability testing may become
important for informing treatment approaches in the future
[52]. Molecular profiling was not found to add significant value
to clinicopathological variables in resected specimens [53].

RECO MMENDATION

ESGE recommends endoscopic ultrasound (EUS) and abdominal magnetic resonance cholangiopancreatography
(MRCP) for staging of ampullary tumors.
Strong recommendation, low quality evidence.

(95 %CI 72 %–84 %), respectively, for T1 tumors. The pooled
sensitivity and specificity of morphological criteria for lymph
node involvement were 70 % (95 %CI 62 %–77 %) and 74 %
(95 %CI 67 %–80 %), respectively. An overall moderate strength
of agreement with histopathology in preoperative staging was
concluded, but EUS has been shown to have higher detection
accuracy for ampullary tumors in comparative studies. EUS provides significantly higher performance especially for T staging
compared with CT and transabdominal ultrasound, and comparable or slightly but not significantly higher accuracy compared with MRCP [54, 55, 62, 64–68]. For N staging, MRCP had
the best performance, but the difference was not significant as
compared to EUS and CT [60, 66, 68, 71]. The sensitivity of EUS
for malignant lymph node diagnosis was statistically superior to
that of CT [72]. Finally, EUS and MRCP appear to be reproducible and safe techniques for determining the presence of a pancreas divisum which modifies the endoscopic papillectomy
technique for tumors of the major papilla [73].
IDUS for T-staging in ampullary tumors has been reported to
have overall accuracies between 78 % and 90.2 % [34, 60, 71,
74–76]. Ito et al., in a prospective study of 40 patients who underwent IDUS before surgery (n = 30) or endoscopic papillectomy (n = 10), reported an accuracy in T-staging of 78 % overall
and of 100 % for those who underwent endoscopic papillectomy [74]. Ductal infiltration was correctly assessed in 90 % of
cases in both biliary and pancreatic ducts. In another retrospective study including 72 patients with suspected ampullary
tumors, IDUS had sensitivity, specificity, and accuracy for the
diagnosis of ampullary carcinoma of 87.5 %, 92.5 % and 90.2 %,
respectively [75]. Most reports suggest that IDUS has diagnostic yields that are slightly higher than or comparable to those of
EUS [34, 77], and should be combined with other diagnostic
modalities such as forceps biopsy [77]. In addition, IDUS could
also be useful to guide direct tissue acquisition by biopsy or
brush cytology. However, there is a risk of post-ERCP pancreatitis and the specific morphological criteria predicting malignancy in these patients are unclear.

4 Treatment of ampullary tumors
(see ▶ Fig. 1)
RECO MMENDATION

ESGE suggests that intraductal ultrasound (IDUS) can be
useful in selected patients with ampullary tumors; however, routine use must be balanced against training,
costs, and risk of pancreatitis.
Weak recommendation, low quality evidence.

Transabdominal ultrasound, computed tomography (CT),
MRCP, EUS, duodenoscopy, and endoscopic retrograde cholangiopancreatography (ERCP) with intraductal ultrasound (IDUS)
have all been used for detection and staging of ampullary
tumors [54–72].
The performance of EUS was evaluated in a meta-analysis that
included 422 patients from 14 studies [70]. The pooled sensitivity and specificity of EUS were 77 % (95 %CI 69 %–83 %) and 78 %

4.1 Endoscopic and surgical approaches
RECOMMENDATION

ESGE recommends endoscopic papillectomy in patients
with ampullary adenoma without intraductal extension,
because of good results regarding outcomes (technical
and clinical success, morbidity, and recurrence).
Strong recommendation, moderate quality evidence.
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RECO MMENDATION

RECO MMENDATION

ESGE recommends en bloc resection of ampullary adenomas up to 20–30 mm in diameter to achieve R0 resection,
for optimizing the complete resection rate, providing optimal histopathology, and reduction of the recurrence
rate after endoscopic papillectomy.
Strong recommendation, low quality evidence.

RECO MMENDATION

ESGE suggests considering surgical treatment of ampullary adenomas when endoscopic resection is not feasible
for technical reasons (e. g. diverticulum, size > 4 cm), and
in the case of intraductal involvement (of > 20 mm). Surveillance thereafter is still mandatory.
Weak recommendation, low quality evidence.

The initial case series that reported the outcomes of endoscopic papillectomy were quite small and included favorable
outcomes in benign lesions and lesions without intraductal
growth [25, 78–81]. The results of subsequent studies included
patients with adenocarcinoma (initially diagnosed with ampullary adenoma on preprocedural work-up but with adenocarcinoma revealed in post-procedural histology) with an adverse
event rate similar to that in previous studies [21, 37, 82–87].
Based on these studies, a systematic review with pooled
analysis was published in 2020 by Spadaccini et al., that included 29 studies reporting the results of endoscopic papillectomy

in a total of 1751 patients [26]. The overall adverse event rate
was 24.9 % (95 %CI 21.2 %–29.0 %; I 2 = 66 %). The most common
adverse events reported after endoscopic papillectomy were
post-procedural pancreatitis in 11.9 % (95 %CI 10.4–13.6; I2 =
41 %), followed by bleeding in 10.6 % (95 %CI 5.2–13.6; I2 =
61 %). Perforations and cholangitis were reported in 3.1 %
(95 %CI 2.2–4.2; I2 = 17 %) and 2.7 % (95 %CI 1.9–4.0; I2 = 32 %),
respectively. The long-term adverse effect of papillary stenosis
occurred in 2.4 % (95 %CI 1.6–3.4; I2 = 0). Mortality was 0.3 %.
Complete endoscopic resection (technical success defined as
the absence of any adenomatous remnant from the resection
margins at the end of the procedure) was achieved in 94.2 %
(95 %CI 90.5–96.5; I2 = 73 %), and curative endoscopic resection
(oncologic success defined as the absence of any histological
features which predict locoregional persistence) in 87.1 %
(95 %CI 83.0–90.3; I 2 = 70 %). En bloc resection was achieved in
82.4 % (95 %CI 74.7–88.1; I2 = 84 %), and this was the only factor
affecting curative resection (odds ratio [OR] 3.55, 95 %CI 1.11–
5.99, P = 0.004). In one of the largest retrospective series on
endoscopic papillectomy, en bloc resection was significantly
associated with a higher complete resection rate compared to
piecemeal resection (OR 4.05, 95 %CI 1.71–9.59, P < 0.001)
[85]. A summary of the more recently published results is
provided in ▶ Table 3.
No well-designed, prospective studies comparing endoscopic papillectomy and surgical treatment (transduodenal
ampullectomy or pancreaticoduodenectomy) of ampullary
tumors are available. As endoscopic papillectomy is increasingly performed, surgical excision seems to be used less frequently. However, surgical transduodenal ampullectomy is still an
acceptable option for ampullary adenoma, being preferred to

▶ Table 3 Outcomes of endoscopic papillectomy: summary of recently published results.
First author, year

Participants, n,
Study design

Outcomes, n/n (%)
En bloc resection

Clinical success*

Overall morbidity

Recurrence

Spadaccini, 2020 [26]

1751,
Systematic review

763/926
(82.4 %)

1384/1589
(87.1 %)

407/1751
(24.9 %)

157/1331
(11.8 %)

Li, 2019 [39]

110,
Retrospective cohort

83/110
(75.5 %)

86/110
(78.2 %)

39/110
(35 %)

13/110
(11.8 %)

Yamamoto, 2019 [38]

177,
Retrospective cohort

–

–

76/177
(42.9 %)

0%

Sahar, 2020 [88]

161,
Retrospective cohort

115/161
(72 %)

106/128
(83 %)

24/161
(14.9 %)

12/161
(7 %)

Tringali, 2020 [89]

135,
Retrospective cohort

112/135
(83 %)

96/103
(93 %)

29/135
(21.5 %)

24/103
(23 %)

van der Wiel, 2019 [20]

87,
Retrospective cohort

41/87
(47.1 %)

67/87
(77 %)

23/87
(26.4 %)

10/87
(11.5 %)

Lee, 2020 [90]

53,
Retrospective cohort

30/53
(56.6 %)

41/45
(91.1 %)

10/53
(18.9 %)

16/53
(32.7 %)

1144/1472
(77.7 %)

1780/2062
(86.3 %)

608/2474
(24.6 %)

232/1845
(12.6 %)

Total

* Clinical success was defined as disease-free survival after endoscopic treatment alone at the end of the follow-up.
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Guideline

RECO MMENDATION

ESGE recommends that a laterally spreading tumor involving the papilla (LST-p) can be managed by endoscopic
resection, but the higher risk of intraprocedural and delayed bleeding should be taken into consideration.
Strong recommendation, low quality evidence.

A laterally spreading tumor involving the papilla Vateri
(LST-p) is defined as a laterally spreading ampullary tumor
with a ≥ 10-mm extension beyond the ampullary mound [23]

or with an extrapapillary component, involving the duodenal
wall, that is greater than the size of the papillary adenoma
[88]. Endoscopic treatment of LST-p showed comparable outcomes regarding endoscopic curative resection and recurrence
rate to those for adenoma confined to the ampulla, in four retrospective cohorts including a total of 509 patients and 110
LST-p [20, 23, 88, 97]. In the study from Klein et al. [23] a higher
risk of intraprocedural bleeding was reported (50 % vs. 24.7 %, P
= 0.003) as well as delayed bleeding (25 % vs. 12.3 %, P = 0.08)
with LST-p. Similar results were obtained by Sahar et al. [88]
for the adverse event of delayed bleeding (14 % vs. 4 %, P =
0.02). Nevertheless, before generalizing these results, it should
be underlined that data are still limited and coming from referral centers only.

RECOMMENDATION

ESGE recommends pancreaticoduodenectomy (including
lymphadenectomy) for malignant lesions of the ampulla
of stage T1 or higher. This recommendation also applies
if pathology results following an endoscopic papillectomy
or surgical transduodenal ampullectomy reveal ampullary T1 adenocarcinoma.
Strong recommendation, low quality evidence.

RECOMMENDATION

ESGE recommends for Tis ampullary cancer that transduodenal ampullectomy or endoscopic papillectomy
might be considered to be sufficient when final pathology results show no residual disease.
Strong recommendation, low quality evidence.

There are no RCTs to compare the different surgical options
for ampullary carcinoma. Most series from the literature are
retrospective. The standard procedure for ampullary cancer is
pancreaticoduodenectomy, which is associated with postoperative morbidity of 34 %–59 % and mortality of 1 %–2 %,
with 5-year survival rates after resection varying between 40 %
and 60 %. The most important prognostic factors for survival
are T and N status [27, 98, 99].
Some authors advocate for less invasive procedures for
early-stage adenocarcinomas. It is important to distinguish Tis
from T1 adenocarcinoma [27]. Tis carcinomas are mucosal
tumors not invading the lamina propria and muscularis mucosae, which do not seem to show lymphatic invasion or lymph
node involvement [94, 100, 101].
In recent years several observational studies have been published that report potentially oncologically safe results in cases
of endoscopic papillectomy performed on well-differentiated
intramucosal adenocarcinoma (T1a/Du0) with no lymphatic,
vascular, or perineural invasion, and without lymph node involvement [19, 38, 39, 102–105].
For Tis ampullary lesions, local transduodenal ampullectomy
shows lower morbidity rates than pancreaticoduodenectomy
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endoscopic papillectomy in the following settings: intraductal
involvement; impossibility of performing endoscopic papillectomy for technical reasons (e. g. diverticulum, size > 4 cm);
incomplete resection after endoscopic papillectomy with positive margins; and local recurrence not treatable by endoscopy
[91, 92]. A comparative systematic review including 5 studies
on ampullary tumors showed that surgical resection (transduodenal ampullectomy or pancreaticoduodenectomy) had more
favorable results in terms of complete cure of adenoma compared to endoscopic papillectomy (risk difference [RD] –0.37,
95 %CI –0.50 to –0.24, P < 0.001, I2 = 71 %) and showed no differences in terms of complications [93]. Nevertheless, in the fixedeffects model, endoscopic papillectomy showed a lower rate of
adverse events (RD –0.28, 95 %CI –0.39 to –0.18, P < 0.001; I2 =
95 %). Two additional retrospective comparative studies, not included in the abovementioned meta-analysis, that involved a
total of 139 patients with suspected benign ampullary tumors
who underwent endoscopic papillectomy and transduodenal
ampullectomy, confirmed a higher morbidity in the surgical
groups compared to the endoscopic papillectomy groups (Ceppa et al. [94], 109 patients, 42 % vs. 18 %, P = 0.006; Dubois et al.
[95], 30 patients, 68 % vs. 9 %, P = 0.002). Finally, a third study,
including 66 patients with benign and malignant ampullary tumors (≤ T1) treated by local resection either by endoscopic papillectomy or transduodenal ampullectomy, revealed higher
rates of adverse events (10 % vs. 35 %) but lower R1 resection
rates (30 % vs. 0 %) for transduodenal ampullectomy [91].
Nevertheless, in most of these retrospective series, more advanced disease was noted in the patients treated by surgery,
thus interpretation of their findings must be uncertain. A series
from Sauvanet et al. [96] even showed the possibility of complete excision of ampullary tumors with intraductal growth
(25–70 mm), by combining transduodenal ampullectomy with
complete common bile duct excision in 7 patients.
It is important to underline that for both endoscopic papillectomy and transduodenal ampullectomy, operator and center
experience are crucial to ensure good outcomes and low morbidity rates [91].
If en bloc endoscopic resection could be technically feasible
for tumors up to 3 cm, and surgical treatment is indicated for
tumors > 4 cm, the management of patients with ampullary tumors sized between 3 and 4 cm should be considered on a caseby-case basis.

and no risk for recurrence [100, 101, 106, 107]. Published longterm outcomes are scarce but one study by Gao et al. [106]
showed 5-year survival rates following transduodenal ampullectomy of 100 % for 4 patients with Tis lesions and 72.2 % for
18 patients with T1 adenocarcinoma (P = 0.928).
On the other hand, a significant percentage of T1 ampullary
carcinomas have lymph node metastasis, with rates varying
from 9 % to 45 % [27, 98, 100, 107, 108]. Consequently, there is
a risk of incomplete resection when transduodenal ampullectomy is performed for T1 adenocarcinoma [109]. During transduodenal ampullectomy, the ampullary tumor is resected by
dissection through the mucosal plane; the action is pushed as
far as possible along the ducts to obtain an R0 resection [91].
It is recommended to perform appropriate frozen-section
pathological examination during or after transduodenal ampullectomy. If the results do not fulfill the potential local resection
criteria, the operation should be converted to pancreaticoduodenectomy [106]. Consequently, pancreaticoduodenectomy
with lymphadenectomy is still the procedure of choice for T1
adenocarcinoma.

4.2 Preoperative and palliative biliary drainage for
ampullary tumors
RECO MMENDATION

ESGE recommends ERCP with self-expandable metal stent
(SEMS) insertion in patients with ampullary tumors and
biliary obstruction in palliative settings.
Strong recommendation, high quality evidence.

An ESGE Guideline, updated in 2017, recommends treatment of malignant extrahepatic biliary obstruction by means
of stenting rather than by surgery [110]. No additional high
quality evidence has been published since 2017.
ERCP-guided biliary drainage is preferred over the percutaneous transhepatic route because of fewer adverse events,
shorter hospital stay, lower costs, and lack of external drainage
catheters, based on an analysis of a national database [111].
Since that study, a meta-analysis has been published that
included all types of biliary tract/gallbladder cancer, in both
resectable and unresectable settings [112]. This has shown
that ERCP-guided biliary drainage and percutaneous transhepatic access have similar rates for success and overall adverse
events, but that the type of adverse event differs. It was concluded that the approach should be chosen on the basis of tumor
location and purpose of drainage [112]. For palliative drainage
in patients with ampullary tumors, ESGE recommends ERCPguided biliary drainage as the preferred route [110].
Several meta-analyses have shown endoscopic ultrasoundguided biliary drainage (EUS-BD) to be a safe and effective option after failed ERCP-guided biliary drainage [113–115]. Recently, the choice between EUS-BD versus ERCP-guided biliary
drainage as the primary modality in malignant bile duct obstruction has been analyzed in eight meta-analyses [116–123].
Technical success (around 92 %–97 %) and clinical success
(around 85 %–96 %) were high for both EUS- and ERCP-guided
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biliary drainage, and did not differ between approaches. Total
adverse events rates were similar, but EUS-BD showed lower
rates of post-procedural pancreatitis. The meta-analyses reported stent dysfunction, tumor ingrowth, and re-interventions to
be similar between approaches or in favor of EUS-BD. These
data are promising, but the series are small and it is difficult to
generalize from the data because the trials were performed in
high-volume expert-center settings. In selected cases (e. g. difficult anatomy), EUS-BD might be considered as the primary
approach in expert centers.
The 2017 ESGE Guideline recommends SEMSs in preference
to plastic stents for endoscopic biliary drainage of malignant
obstruction [110]. Since the Guideline’s publication, this has
been further supported by the single RCT and single metaanalysis that have been published [124, 125].
Whether a covered or uncovered SEMS should be used
remains debatable. Since the 2017 ESGE Guideline, one metaanalysis [126] and two RCTs [127, 128] have been published on
this topic. Tringali et al. included 11 RCTs in their meta-analysis
and showed a nonsignificant risk reduction for stent failure of
about 32 % in favor of covered over uncovered SEMS, with no
difference in adverse events [126]. Stent migration, tumor
overgrowth, and sludge formation occurred more frequently
in covered SEMS, but tumor ingrowth was less common. In contrast, a recent RCT published since the above meta-analysis,
showed significantly better patency rates in favor of uncovered
SEMS [127], and a second (studying uncovered vs. covered
SEMSs with percutaneous transhepatic route after failed ERCP,
and therefore a somewhat different patient population) found
no difference [128]. In conclusion, from the current literature,
based on studies including patients with all causes of malignant
biliary obstruction (the majority with pancreatic cancer and
only a minority with ampullary tumors), there is no convincing
evidence for the preferential use of covered or uncovered
SEMSs.

RECOMMENDATION

ESGE recommends against routine preoperative biliary
drainage in patients with ampullary cancer who are eligible for surgery; preoperative biliary drainage should be
reserved for patients with cholangitis, severe symptomatic jaundice (e.g, intense pruritus), or delayed surgery,
or for before neoadjuvant chemotherapy in jaundiced
patients.
Strong recommendation, moderate quality evidence.

RECOMMENDATION

In cases where preoperative biliary drainage is required,
ESGE recommends endoscopic biliary drainage with
endoscopic SEMS insertion.
Strong recommendation, moderate quality evidence.
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Guideline

4.3 Treatment of intraductal extension
RECO MMENDATION

ESGE suggests the use, in expert centers, of complementary techniques (thermal ablation by cystotome, or radiofrequency ablation [RFA]) with temporary biliary stenting, for ampullary adenoma with ≤ 20-mm intraductal
extension.
Weak recommendation, low quality evidence.

Patients with ampullary adenomas and extensive intraductal
involvement are usually referred for surgical therapy. Several
studies have been published that report unfavorable outcomes
for endoscopic treatment (curative endoscopic resection
achieved in 0–9 %, depending on the study) [20, 85 ,86, 139].
Bohnacker et al. [140] reported a lower rate of endoscopic
curative resection (46 % vs. 83 %, P < 0.001) and a higher rate of
rescue surgery (37 % vs. 12 %) in cases of intraductal growth.

Nevertheless, two endoscopic complementary destruction
techniques are available and have recently been evaluated.
Pérez-Cuadrado-Robles et al. [24] proposed the use of endoscopic thermal ablation by a wire-guided cystotome combined
with endoscopic papillectomy (73 patients overall including 18
with ≤ 20-mm intraductal extension). No difference in curative
resection rates was observed after a mean follow-up of 20
months (100 % for patients with intraductal extension vs. 80.3 %
for those without; P = 0.093).
Two retrospective studies including 4 and 13 patients with
intraductal growth in the common bile duct revealed successful
treatment using RFA in 75 % and 92.3 %, respectively, in 1–5 sessions [141, 142]. A recent RCT, including 20 patients with histologically proven endobiliary adenoma remnant (ductal extent
< 20 mm) after endoscopic papillectomy for ampullary adenoma, concluded that intraductal RFA can lead to a 70 % dysplasia
eradication at 12 months after a single session [143]. More severe histopathological level (high grade dysplasia) was a predictive factor for poor outcome requiring rescue surgery in 2 patients (10 %) [143]. Biliary stricture, requiring temporary biliary
stenting, is common after RFA for intraductal extension (7/33,
i.e., 21.2 % of patients in the last two retrospective series)
[142, 143].

5 Technical considerations in endoscopic
papillectomy
RECOMMENDATION

ESGE recommends direct snare resection without submucosal injection for endoscopic papillectomy.
Strong recommendation, moderate quality evidence.

Some authors have recommended submucosal injection of
ampullary tumors prior to resection, for the diagnostic purpose
of facilitating the delineation of the lateral extent of the lesion
and, if the nonlifting sign is present, as an indicator of a deep
invasive lesion that is not amenable to endoscopic resection
[144]. The prevention of bleeding and of deep thermal injury
to the ducts and muscle layer are also invoked as reasons for
submucosal injection [145]. Other authors do not perform injection: first because the center of the ampullary lesion is tethered down by the biliary and pancreatic ducts, and it may not
lift; secondly, injection may create a “dome” effect and make
effective snare placement for en bloc resection more difficult;
and thirdly, there are reports of increased risk of post-resection
pancreatitis.
Currently few clinical data exist to support or refute the
abovementioned statements [19, 25, 79, 80, 85, 86, 145–154].
In a survey answered by 46 expert biliary endoscopists in the
USA and Canada, only 12 % responded that they always utilized
submucosal injection in combination with endoscopic papillectomy in order to “decrease the depth of thermal injury to
the duodenal wall” [155]. Only one RCT has compared endoscopic papillectomy with or without submucosal injection; it
included 50 patients with biopsy-proven adenomas (26 snare-
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The 2017 ESGE Guideline recommends against routine preoperative biliary drainage in patients with malignant extrahepatic biliary obstruction [110]; A recent systematic review,
published after that Guideline and including 32 studies, confirmed that refraining from preoperative drainage before pancreaticoduodenectomy may be the best management for jaundice in patients with resectable pancreatic head cancer [129]. If
we focus on studies including only patients with resectable
adenocarcinoma, a retrospective series including 64 patients
concluded that preoperative drainage was an independent negative predictive factor influencing survival (drainage vs. no
drainage, 25.3 months vs. 112.9 months, P < 0.001) [130]. Similarly, a French retrospective series including 135 patients with
nonductal periampullary tumors identified preoperative drainage as a predictive factor for recurrence [131]. Finally, similar
results were reported by a very large Asian study (n = 899) [132].
If preoperative drainage is necessary, the same ESGE Guideline recommends the endoscopic over the percutaneous transhepatic route, based on long-term follow-up showing longer
patient survival and less frequent peritoneal/liver recurrence in
the endoscopic groups [133–135]. An additional recent metaanalysis confirmed a lower risk of seeding with endoscopic
compared to percutaneous drainage [136]. Furthermore, if preoperative drainage is required, the use of a SEMS is favored over
a plastic stent, based on the results of two meta-analyses.
These concluded that SEMSs were associated with lower rates
of endoscopic re-intervention and perioperative cholangitis,
despite potentially higher risk of preoperative biliary drainagerelated pancreatitis due to SEMS [137, 138].
Finally, EUS-BD has been proposed as an alternative approach in the case of failed ERCP [115] and even as a first-line
approach [116]. Nevertheless, the majority of patients included
in these trials underwent palliative drainage, without subsequent surgical resection. Therefore, the place of preoperative
EUS-BD is still unclear, as well as the possible consequences for
the outcome of the surgical procedure.

Guideline

RECO MMENDATION

ESGE suggests to avoid any biliary, pancreatic, or biductal
sphincterotomy prior to endoscopic papillectomy.
Weak recommendation, very low quality evidence.

Despite the lack of clear evidence from comparative trials,
many authors recommend obtaining a cholangiogram and pancreatogram prior to endoscopic papillectomy, to rule out deep
intraductal extension of more than 10 mm. However, limited
data exist as to whether prior biductal sphincterotomy has an
impact on the post-resection cannulation rate, pancreatic stent
placement, and the outcomes of the subsequent papillectomy
[21, 25, 79, 80, 85, 86, 145–153]. In one retrospective study
[145], technical and clinical success rates after routine use of biductal sphincterotomy prior to resection were reported to be
comparable to other larger trials using the standard technique,
with a low adverse event rate of 8 % [19, 21, 79, 80, 85, 86, 145,
148, 151, 153]. Remarkably the number of en bloc and singlesession resections seems to be lower, in particular when sphincterotomy is combined with pancreatic stent placement prior to
resection, necessitating more treatment sessions and additional
ablative techniques, such as argon plasma coagulation (APC), to
achieve local complete remission [145]. Furthermore, some
authors report difficulties in obtaining complete histopathological evaluation of the resected specimen because of the thermal injury following sphincterotomy [149, 158]. One author
group reported increased risk of adverse events (perforation,
bleeding, and tumor cell seeding) [158].

cosal injection separates the mucosa from the muscularis propria layer, and creates a safe plane for endoscopic resection.

RECOMMENDATION

ESGE suggests the use of endocut current for endoscopic
papillectomy, to reduce intraprocedural and early postprocedural bleeding.
Weak recommendation, low quality evidence.

Currently there is no consensus regarding the optimal current and power output for endoscopic papillectomy. Some
authors advocate the use of pure cutting current to avoid edema caused by the coagulation mode [25, 148], although a pure
cutting current has been reported to be associated with bleeding. Others prefer using a blended electrosurgical current [80,
86] or alternating cut/coagulation modes [21, 158]. A systematic review of non-RCTs did not demonstrate superiority of one
modality over the other [168]. In a retrospective case–control
trial focusing on adverse events with respect to technical modifications of papillectomy, the use of endocut instead of pure
cutting current resulted in a significant reduction of early
bleeding without any consequence observed in terms of cannulation rate of the pancreatic orifice and post-ERCP pancreatitis
rate [154]. Iwasaki et al. [169] in an RCT demonstrated that although both pure cutting current (autocut mode) and blended
cutting current (endocut mode) have similar efficacy and safety
for endoscopic papillectomy, the endocut mode may prevent
immediate bleeding in cases with large tumor sizes. In this
study, 60 patients were enrolled over a 2-year period. The incidences of delayed bleeding (13.3 % vs. 16.7 %, P = 1.00) and
pancreatitis (27 % vs. 30 %, P = 0.77) were similar in the two
groups. The rate of crush artefacts was higher in the endocut
than in the autocut group (27 % vs. 3.3 %, P = 0.03). Immediate
bleeding when tumors greater than 14 mm in diameter were
resected was more common in the autocut than in the endocut
group (88 % vs. 46 %, P = 0.04) [169].

RECOMMENDATION
RECO MMENDATION

ESGE recommends performing submucosal injection
prior to resection of laterally spreading duodenal ampullary tumors to allow safe and effective endoscopic mucosal resection (EMR), in line with the resection technique
for epithelial nonampullary duodenal lesions.
Strong recommendation, moderate quality evidence.

When there is extrapapillary extension of the adenoma to
the adjacent duodenal wall, submucosal injection to that region
is recommended, in line with the recommendations for EMRs in
the gastrointestinal tract [23, 146, 147, 149, 159–167]. Submu-
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ESGE suggests to perform biliary sphincterotomy and/or
stenting after endoscopic papillectomy in cases of delayed biliary drainage, intraprocedural bleeding or high
risk of early post-procedural bleeding, and intraductal extension of the neoplasm treated or not by complementary techniques.
Weak recommendation, very low quality evidence.

The use of biliary sphincterotomy varies in different retrospective trials, from being performed in the absence of free
bile flow from the ostium after endoscopic papillectomy to routine performance [21, 25, 80, 86, 148]. Usually the rate of postendoscopic papillectomy cholangitis is very low [170]. However,
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only, 24 injection plus snare) [156]. The complete resection
rate was significantly higher in the no-injection compared to
the with-injection group (80.8 % [21/26] and 50.0 % [12/24],
respectively; P = 0.02). There was no difference in terms of complications, residual tumor at 1 month and recurrence rates at
12 months. In a retrospective study with propensity-score
matching (25 paired patients), residual tumor was found more
often when submucosal injection was used compared with the
simple snare technique only [157]. In conclusion, the use of
submucosal injection does not seem to bring any advantage.

6 Prevention and management of adverse
events after endoscopic papillectomy

RECOMMENDATION

ESGE recommends prophylactic pancreatic duct stenting
to reduce the risk of pancreatitis after endoscopic
papillectomy.
Strong recommendation, moderate quality evidence.

RECOMMENDATION

ESGE suggests, when prophylactic pancreatic duct stenting is not possible after endoscopic papillectomy, that
other alternatives such as high volume hydration using
lactated Ringer’s solution can be considered in order to
reduce the risk of post-ERCP pancreatitis.
Weak recommendation, low quality evidence.

RECO MMENDATION

ESGE recommends that the decision for prophylactic
endoscopic hemostasis and the type of technique should
be individualized.
Strong recommendation, very low quality evidence.

The role of prophylactic hemostasis was addressed in a retrospective comparative study with propensity matching [172]
that evaluated the impact of adjunctive APC after endoscopic
papillectomy on the risk of delayed bleeding. The delayed
bleeding rate was significantly lower in the APC group compared to the non-APC group (7.3 % vs. 31.7 %, OR 0.180, P < 0.01).
However, there are conflicting data: a recent RCT including 54
patients failed to find any reduction in the rate of delayed postpapillectomy bleeding with APC (30.8 % in the prophylactic APC
group vs. 21.4 % in the non-APC group; P = 0.434) [173]. Ismail
et al. [153] reported retrospectively that bleeding occurred
post-papillectomy in 11/61 (18 %) despite prophylactic APC
having been performed in 10/11 of those who bled. Prophylactic clip application with closure of the frenulum has been proposed in small prospective case series to prevent delayed
bleeding but data from larger and comparative studies are lacking [174]. An RCT by Hyun et al. that included 50 patients [156]
reported that there was no difference in rate of post-papillectomy bleeding (early or delayed) when simple snare papillectomy was compared to papillectomy after submucosal injection
of epinephrine (42.3 % [11/26] vs. 45.8 % [11/24], respectively;
P = 0.80).

RECO MMENDATION

ESGE suggests routine rectal administration of 100 mg of
diclofenac or indomethacin immediately before endoscopic papillectomy in all patients without contraindication to administration of nonsteroidal anti-inflammatory
drugs.
Weak recommendation, low quality evidence.

Only prophylactic pancreatic duct stenting has been studied
as a technique for prevention of pancreatitis after endoscopic
papillectomy. The basis for this use is to prevent transient
edema of the pancreatic orifice and occlusion from the effect
of cautery, and to allow continued pancreatic duct drainage.
One RCT with a sample size of only 19 patients has shown a
significantly higher rate of pancreatitis in the unstented group
(33 %) compared to none in the stented group (P = 0.02) [175].
A systematic review of 23 retrospective cohort studies demonstrated a statistically nonsignificant reduction in the rate of
post-papillectomy pancreatitis (OR 0.71, 95 %CI 0.36–1.40; P =
0.325) [176]. The meta-analysis of Spadaccini et al. [26] has
shown that the only factor affecting acute pancreatitis as an
outcome was same-session prophylactic pancreatic stent
placement (OR –1.72, 95 %CI –2.95 to –0.50; P = 0.006).
Endoscopic papillectomy would involve ERCP, in addition to
snare resection of the major papilla. The direct impact of prophylactic measures against post-ERCP pancreatitis have not
been evaluated, by extrapolation, to the case of endoscopic papillectomy. Nevertheless, meta-analyses that include RCTs have
shown that pancreatic duct stenting [177], rectal nonsteroidal
anti-inflammatory drugs [178], high volume peri-ERCP hydration [179], intravenous somatostatin [180], and sublingual glyceryl trinitrate [181] all reduce the incidence of post-ERCP pancreatitis. In the updated ESGE Guideline on ERCP-related adverse events, pancreatic duct stenting, rectal nonsteroidal
anti-inflammatory drugs, and high volume hydration were recommended as measures for prophylaxis of post-ERCP pancreatitis [182]. In a secondary analysis of RCTs, failed pancreatic
stent placement appeared to confer an increased risk of postERCP pancreatitis but this was attenuated by rectal indomethacin administration [183].
The presence of a pancreas divisum, which must be documented during the preoperative EUS and/or MRCP, avoids pancreatic stent placement, but should not be considered to be a
substitute for prophylactic medical measures.
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in a retrospective case–control trial with procedure-related
complications as the primary endpoint, the routine use of biliary sphincterotomy and stenting was associated with a lower
rate of post-endoscopic papillectomy cholangitis, at 0 % compared to 25 % (although data about antibiotic prophylaxis were
lacking) [154]. In the case of distal biliary intraductal growth
that is possibly amenable to endoscopic resection, a maximum
sphincterotomy can be performed to allow for complete resection using a smaller snare or an extraction balloon [147, 148,
171].

RECO MMENDATION

ESGE recommends standard techniques for endoscopic
hemostasis, such as epinephrine injection, electrocoagulation, endoscopic clip placement, noncontact hemostatic
techniques, and argon plasma coagulation, for treatment
of post-papillectomy bleeding.
Strong recommendation, low quality evidence.

RECO MMENDATION

ESGE recommends consideration of angiographic embolization in the case of massive bleeding unresponsive to
endoscopic therapy.
Strong recommendation, very low quality evidence.

In their abovementioned meta-analysis, Spadaccini et al.
[26] revealed a pooled rate of post-papillectomy bleeding of
10.6 % (95 %CI 5.2 %–13.6 %; I2 = 61 %), with effective conservative management including endoscopic treatment for 149/156
events (95.5 %) for which data were available. In the more
recent and largest retrospective studies, endoscopic treatments were performed in 69.1 % of cases (n = 56/81) and mostly
successfully [20, 39, 41, 88, 89]. Reported endoscopic techniques included epinephrine injection, electrocoagulation, clip
application, and APC. In cases of endoscopic failure, patients
underwent angiographic evaluation and embolization in 12
cases and in 1 a salvage surgery [20, 26, 39, 41, 88, 89]. One retrospective study reported the successful use of fibrin glue to
achieve endoscopic hemostasis in refractory bleeding in 6 patients (3 post-papillectomy and 3 post-papillotomy) [184]. No
comparative study is available, precluding the application of
one technique in preference to another.

recurrence [19]. In one single-center retrospective study, virtual
chromoendoscopy (NBI) was compared to pathological information provided by biopsies and showed an interesting diagnostic
performance (sensitivity 89 %, specificity 97 %, and negative predictive value 97 %) [23]. MRCP accuracy has not, to date, been
evaluated during follow-up after endoscopic papillectomy.
Follow-up interval times commonly include a first endoscopic session within 3 months (mainly 4–8 weeks) to allow retrieval of the prophylactic pancreatic stent [19, 20, 37, 39, 41,
88, 89, 103, 105, 140, 185]. Further sessions are scheduled at
6-month intervals for the first year and yearly thereafter for up
to 3 to 5 years. With this schema, the recurrence rate after
endoscopic papillectomy was reported as 11.8 % (95 %CI 8.4–
16.5) in a recent literature review (23 studies, 1130 patients,
follow-up 9.6–84.5 months) [26], and the median time to recurrence as 14.2 months (range 6–27) in another one including
967 patients [37]. This median period seems to be shorter in
the case of adenoma confined to the papilla (9.2 months, interquartile range [IQR] 4.2–25.7) compared with LST-p (13.1
months, IQR 4.6–33.1) [20]. Furthermore, up to two thirds of
recurrences are observed at the first follow-up session [39,
41]. On the other hand, a small number of patients developed
delayed recurrence and adenocarcinoma after 5 years, warranting long-term and indefinite monitoring [20, 85, 89]. Finally,
the vast majority of recurrences were benign and no interval
cancer was described in the available literature in the setting
of a well-established monitoring protocol.

RECOMMENDATION

ESGE recommends, in the case of recurrence after endoscopic papillectomy, careful assessment of local tumoral
extent using endoscopic examination and biopsies, and
EUS and MRCP investigations before any treatment.
Strong recommendation, low quality evidence.

7 Follow-up after endoscopic papillectomy
RECOMMENDATION
RECO MMENDATION

ESGE recommends long-term monitoring of patients
after endoscopic papillectomy or surgical ampullectomy,
based on duodenoscopy with biopsies of the scar and of
any abnormal area, within the first 3 months, at 6 and 12
months, and thereafter yearly for at least 5 years.
Strong recommendation, low quality evidence.

No comparative study has analyzed the different strategies
and procedures proposed for follow-up after endoscopic papillectomy.
The surveillance is usually based on duodenoscopy with biopsies taken from the scar and any abnormal area [23]. Rarely, EUS,
CT, and blood sampling have been performed in some series,
without any clear superiority found compared with simple endoscopic monitoring [19, 103, 185]. EUS was performed systematically in one prospective series but did not facilitate highlighting
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ESGE suggests that benign residual or recurrent lesions
could be effectively managed by endoscopic treatment
including ablative techniques (APC) and EMR.
Weak recommendation, low quality evidence.

The endoscopic management of post-papillectomy recurrence appears to be effective. In a systematic review, Spadaccini
et al. [26] showed a substantial group of patients with recurrence who underwent further endoscopic management leading
to oncological cure in 80.9 % (95 %CI 73 %–87 %; pooled percentage) of cases (oncological cure was defined as complete excision regardless of number of sessions and of detection of recurrence if this had been amenable to endoscopic treatment). In
recent large retrospective series, the efficacy of endoscopic retreatment after residual or recurring lesions varied from 38 % to
100 %, with several sessions being required [39, 41, 88, 89, 185].
Tringali et al. [89] obtained successful outcomes among 39 pa-
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Guideline.
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