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RESUME  

Contexte :  

Les tumeurs de l’ampoule de Vater sont rares et leur traitement repose sur l’ampullectomie 

endoscopique (AE), chirurgicale (AC) et la duodénopancréatectomie céphalique (DPC). Ce 

travail se concentre sur deux situations rares, de prise en charge complexe : les récidives locales 

après une première AE ou AC et les tumeurs neuroendocrines (TNE).  

Méthode : 

Les données utilisées pour ce travail proviennent d’une cohorte rétrospective multicentrique 

(58 centres) de patients pris en charge pour des tumeurs ampullaires entre 2005 et 2019. 

Résultats : 

Les récidives locales : sur 103 patients inclus, 21 (20.4%) ont eu une re-AE, 14 (13.6%) une 

AC, 68 (66%) une DPC. La reAE présentait 4.8% (n = 1) de complications sévères/fatales 

(Clavien III-V), l’AC et la DPC 28.6% (n = 4) et 25% (n = 17) respectivement (p = 0.1). La 

DPC avait une mortalité de 4.4% (n = 2). Les taux de résection R0 étaient de 81% (n = 17), 

85.7% (n = 12) et 92.6% (n = 63) pour les groupes AE, AC et DPC (p = 0.2). Les récidives sous 

forme d’adénocarcinomes étaient plus fréquentes dans le groupe DPC (79.4%, n = 54 versus 

21.4%, n = 3 pour le groupe AC et 4.8%, n = 1 pour le groupe reAE, p < 0.0001). Les survies 

globales et sans récidive à 3 ans étaient comparables. 

Les TNE : sur 65 patients inclus, 20 (30.8%) ont été traités par AE, 19 (29.2%) par AC et 26 

(40%) par DPC. Les patients étaient majoritairement asymptomatiques (70.8%, n = 46). L’AE 

présentait 10% (n = 2) de complications sévères et 50% (n = 10) de résection R0. Les 

complications Clavien III à V étaient inexistantes dans le groupe AC et concernaient 15.4% (n 

= 4) des patients opérés par DPC avec respectivement 89.5% (n = 17) et 100% (n = 26) de 

résection R0, et un taux de pN1/2 de 53.9% après DPC. Les survies globales et sans récidives 

à 3 ans étaient comparables. 

Conclusion : 

L’endoscopie convient mieux aux récidives non carcinomateuses, avec résection R0 et survie 

comparables à la chirurgie. La chirurgie convient mieux aux récidives carcinomateuses : AC 

pour les carcinomes in situ et DPC au-delà.  

L’AE ne devrait pas être pratiquée pour des TNEA de plus de 1 cm ou avec un stade usT 

supérieur à 1. La résection par AC est satisfaisante pour les tumeurs de grade 1 à 2 et usT 1 à 2 

sans envahissement ganglionnaire, surtout pour les patients à risque. La DPC est l’option de 

choix des TNEA avec envahissement ganglionnaire. 

Mots-clés : ampoule de Vater, ampullectomie chirurgicale, ampullectomie endoscopique, 

duodénopancréatectomie céphalique, récidive, tumeurs neuroendocrines 
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AMPULLARY TUMORS:  MANAGEMENT OF COMPLEX SITUATIONS – LOCAL 

RECURRENCES AND NEUROENDOCRINE NEOPLASMS 

Background: 

Ampullary lesions are rare and can be locally treated either with endoscopic papillectomy (EP) 

or transduodenal surgical ampullectomy (TSA). We focus on two rare situations: local 

recurrences after a first EP or TSA and neuroendocrine neoplasms (NEN). 

Methods: 

Patients were retrospectively included from a multi-institutional database (58 centers) between 

2005 and 2018. 

Results: 

Local recurrences: 103 patients were included, 21 (20.4%) treated with redo EP, 14 (13.6%) 

with TSA and 68 (66%) with pancreaticoduodenectomy (PDD). Redo EP had low morbidity 

with 4.8% (n = 1) severe to fatal complications and a R0 rate of 81% (n = 17). TSA and PDD 

after a first procedure had a higher morbidity with Clavien III and more complications 

respectively 28.6% (n = 4) and 25% (n = 17) and R0 resections rates of 85.7% (n = 12) and 

92.6% (n = 63), both without statistically significant difference compared to EP (p = 0.1 and 

0.2). PDD had 4.4% (n = 2) mortality. No deaths were registered after TSA or EP. Recurrences 

treated with PDD were more likely to be adenocarcinomas (79.4%, n = 54 vs 21.4%, n = 3 for 

TSA and 4.8%, n = 1 for EP, p < 0.0001). Three years OS and DFS were comparable.  

Ampullary NEN: 65 patients were included, 20 (30.8%) treated with EP, 19 (29.2%) with TSA 

and 26 (40%) with PD. Patients were mostly asymptomatic (70.8%, n= 46). EP had 10% (n= 

2) of severe complications and only 50% (n= 10) R0 rate. Severe complications (Clavien III to 

V) did not happen for TSA and occurred in 15.4% (n= 4) of PD patients, with a 89.5% (n= 17) 

and 100% (n= 26) R0 rate, respectively, with a pN1/2 rate of 53.9% after PD. Three-year OS 

and DFS after EP, TSA and PD were 90% and 66%; 75% and 75%; 91% and 69%, respectively. 

Conclusion: 

Endoscopy is appropriate for non-invasive recurrences, with resection rate and survival 

outcomes comparable to surgery. Surgery is more appropriate for invasive recurrences, with 

TSA rather for carcinoma-in-situ and early cancers and PDD for more advanced tumors. 

Management of ampullary NEN is challenging. EP should not be performed in lesions larger 

than 1 cm or with a EUS-T-stage beyond T1. A local resection by TSA seems safe and feasible 

for lesions without nodal involvement. PD should be preferred for larger ampullary NEN at risk 

of nodal metastasis. 

Keywords: ampulla of Vater, transduodenal ampullectomy, endoscopic papillectomy, 

pancreatoduodenectomy, recurrence, neuroendocrine neoplasms 
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INTRODUCTION 
 Les tumeurs ampullaires sont rares, représentées principalement par les adénomes et les 

adénocarcinomes. Ces derniers touchent plus souvent les hommes dans la septième décade et 

constituent 0.2% des tumeurs gastro-intestinales et de 7 à 28% des cancers péri-ampullaires 

selon les séries (1,2) – ces derniers comprenant les tumeurs duodénales, pancréatiques et 

biliaires distales. L’incidence des adénomes et adénocarcinomes augmente, en lien avec 

l’utilisation de plus en plus fréquente de l’endoscopie digestive soit dans le cadre du dépistage 

de patients à risque – porteurs de polypose adénomateuse familiale (PAF) par exemple – ou 

pour d’autres indications (3, 4). Leur pronostic est généralement meilleur que celui des autres 

cancers péri-ampullaires (5). Les tumeurs neuroendocrines (TNE) ampullaires, elles, sont un 

autre sous-type de tumeurs ampullaires. Elles représentant moins de 2% des tumeurs 

ampullaires malignes et moins de 1% des TNE gastro-entéro-pancréatiques (6 – 8). 

Le travail présenté s’attache à apporter des éléments concernant la prise en charge de 

deux situations rares : les récidives locales après un premier traitement par ampullectomie 

endoscopique (AE) ou chirurgicale (AC), et les TNE ampullaires.  

ANATOMIE ET PHYSIOLOGIE DE L’AMPOULE DE VATER  

L’ampoule de Vater forme une saillie dans la face médiale du deuxième duodénum. Elle 

correspond à la jonction de la voie biliaire principale et du canal pancréatique. Elle forme la 

papille majeure avec les fibres musculaires lisses circulaires du sphincter d’Oddi qui entourent 

la partie terminale sous-muqueuse des canaux biliaire et pancréatique. Elle est située deux 

centimètres en-dessous de la papille mineure qui correspond à l’abouchement du canal 

pancréatique accessoire de Santorini, inconstant. Embryologiquement, la papille majeure 

correspond à la jonction entre l’intestin antérieur et l’intestin moyen. Physiologiquement, elle 

assure un rôle de sphincter permettant l’écoulement intermittent de la bile et empêchant le reflux 

digestif dans les voies biliaires. La vascularisation se fait par les arcades pancréatico-
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duodénales, le drainage lymphatique jusqu’aux ganglions cœliaques via le pédicule hépatique 

(9,10, Figure 1).   

 

1. Couche musculaire intestinale 

circulaire 

2. Couche musculaire intestinale 

longitudinale 

3. Sphincter commun (fibres circulaires) 

4. Papille duodénale majeure 

5. Canal cholédoque (voie biliaire 

principale) 

6. Sphincter du cholédoque 

7. Canal pancréatique principal 

8. Sphincter du canal pancréatique 

principal 

 

Figure 1. Anatomie de la fonction bilio-pancréatique (d’après l’Encyclopédie Médico-

Chirurgicale10) 

ADENOMES ET ADENOCARCINOMES AMPULLAIRES 

Physiopathologie des adénomes et adénocarcinomes ampullaires 

Sur le plan histologique, la papille comprend un épithélium intestinal pour le versant 

duodénal, un épithélium transitionnel à l’approche des canaux, un épithélium biliaire et un 

pancréatique. Les transformations malignes peuvent se faire aux dépends de chacun de ces 

tissus, avec une possible composante mixte (9). Les tumeurs ampullaires sont principalement 
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des adénocarcinomes avec deux phénotypes majeurs : intestinal et pancréatobiliaire (11). La 

transformation maligne du phénotype intestinal suit une séquence adénome-adénocarcinome 

similaire à ce qui est observé dans le reste du tube digestif, avec différents degrés de dysplasie 

aboutissant à un adénocarcinome constitué (12). Le risque de transformation maligne d’un 

adénome ampullaire est estimé à 5% (13). Concernant le phénotype pancréato-biliaire, des 

lésions de néoplasie intra-épithéliale pancréatique (PanIN) semblent être en cause (14, 15). La 

principale différence entre ces deux phénotypes est celle du pronostic, plus sombre pour le 

pancréato-biliaire (16). Si la plupart de ces cancers sont sporadiques, une maladie, la PAF, liée 

à la mutation du gène APC, augmente le risque de développer un adénome duodénal, péri-

ampullaire ou ampullaire de 100 à 200%, aboutissant à une prévalence de l’adénocarcinome 

ampullaire de 3 à 12% chez ces patients, souvent à un âge plus jeune (17).  

Caractéristiques clinico-biologiques des adénomes et adénocarcinomes ampullaires  

La présentation clinique est essentiellement en lien avec l’obstruction biliaire. Elle 

apparaît précocement. Jusqu’à 80% des patients présentent un ictère plus ou moins associé à 

des douleurs épigastriques, un prurit voire une angiocholite. Jusqu’à 30% des patients 

présentent des calculs de la voie biliaire principale. Moins fréquemment peuvent exister des 

pancréatites aiguës, des nausées et vomissements et une perte de poids liée aux difficultés 

d’alimentation. Environ 30% des tumeurs sont hémorragiques, se traduisant par un méléna, 

d’autant plus volontiers que les patients sont sous antiagrégants ou anticoagulants. Les analyses 

biologiques montrent en cas d’obstruction biliaire une élévation de la cholestase ainsi que de la 

bilirubine conjuguée (2, 18).  
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Diagnostic des adénomes et adénocarcinomes ampullaires  

L’examen de référence diagnostique et de staging est l’échoendoscopie haute (EEH) 

avec duodénoscopie latérale permettant de visualiser la papille majeure. La cholangio-

pancréatographie rétrograde endoscopique (CPRE) permet de lever une éventuelle obstruction 

biliaire en faisant une sphinctérotomie et si 

nécessaire de mettre en place des prothèses 

biliaires. L’aspect de la tumeur en endoscopie 

(Figure 2, Tableau 1), notamment si elle est 

indurée, rigide, ulcérée, donne une idée de son 

caractère malin, ces critères morphologiques 

nécessitant d’être complétés par l’analyse 

anatomopathologique d’une biopsie de la tumeur 

(19, 20).  

Figure 2. Adénocarcinome ampullaire ulcéré, vue endoscopie en haut et per-opératoire en 

bas – avec l’aimable autorisation du Pr Sauvanet. 

Adénomes ampullaires Adénocarcinomes ampullaires 

Surface régulière, aspect lisse Ulcération, induration, dépression tumorale 

Tumeur mobile  Tumeur fixée 

Bien délimité Laterally spreading lesion : extension latérale 

de la tumeur au niveau de la paroi duodénale 

 Saignement spontané et/ou fragilité tumorale 

Tableau 1. Caractéristiques endoscopiques de l’adénome et de l’adénocarcinome 

ampullaire20 

La duodénoscopie permet de biopsier la tumeur : il s’agit du meilleur outil pour évaluer 

l'invasion tumorale (Tableau 2) (21). Le diagnostic de cancer est ainsi fait dans 63 à 74% des 
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cas selon les séries. Néanmoins, l’adénocarcinome peut se présenter sous forme de foci de petite 

taille non prélevés lors de la biopsie. Dans les cas douteux, il ne faut pas hésiter à réitérer les 

biopsies. L’EEH permet aussi de déterminer l’envahissement ganglionnaire en lien avec la 

tumeur (Tableau 2) (22, 23). La tomodensitométrie (TDM) et l’imagerie par résonance 

magnétique (IRM), moins efficaces pour le staging en profondeur de l’invasion tumorale, 

évaluent l’envahissement ganglionnaire local et régional, complètent le bilan d’extension 

(métastases principalement hépatiques), et détectent d’éventuelles complications. Le CA 19-9 

présente un intérêt diagnostique pauvre, d’autant plus qu’une cholestase élevée peut en fausser 

la valeur ; il présente un plus grand intérêt pour le suivi (2, 18).  

Stade pT Stade pN / pM 

T1a Limité au sphincter d’Oddi N0 Pas d’envahissement ganglionnaire 

T1b Invasion de la sous-muqueuse 

duodénale 

N1 1 à 3 ganglions envahis 

T2 Invasion de la musculaire duodénale N2 Plus de 3 ganglions envahis 

T3a Invasion pancréatique ≤ 0.5cm  

T3b Invasion pancréatique > 0.5cm M0 Pas de métastase à distance 

T4 Invasion du tronc coeliaque ou de 

l’artère mésentérique supérieure 

M1 Métastase à distance 

Tableau 2. Classification TNM des adénocarcinomes ampullaires, d’après la 8ème édition de 

l’Union for International Cancer Control24 
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Traitement des adénomes et adénocarcinomes ampullaires  

 Le traitement des adénomes et adénocarcinomes ampullaires repose sur la résection 

tumorale. En fonction de l’histologie et du stade, différentes options existent : l’ampullectomie 

endoscopique (AE), chirurgicale (AC) et la duodénopancréatectomie céphalique (DPC). 

  Les recommandations européennes actuelles (20) réservent l’AE pour les adénomes 

mesurant jusqu’à 30 mm avec une extension intracanalaire (biliaire ou pancréatique) de moins 

de 20 mm, avec possibilité de traitement complémentaire par coagulation au plasma argon ou 

radiofréquence de l’envahissement canalaire observé. En effet, la résection d’adénocarcinomes, 

et ce dès le stade d’adénocarcinome in situ expose à un risque élevé de récidive (25). Ainsi, 

pour un adénocarcinome pTis après endoscopie, les recommandations européennes 

recommandent au minimum une surveillance armée ou une AC, alors qu’au-delà du stade pT1, 

une DPC complémentaire est indiquée. Les particularités techniques de l’AE pour une tumeur 

ampullaire sont peu nombreuses, avec préconisation d’une résection en bloc de la pièce pour 

augmenter le taux de résection R0, l’utilisation d’une prothèse pancréatique en fin de procédure 

pour diminuer le risque de pancréatite aiguë et l’absence d’injection sous-muqueuse de solution 

saline (20). 

L’AC est indiquée pour les adénomes non résécables en endoscopie, mesurant plus de 

40 mm, ou lorsqu’il existe un diverticule duodénal (20). Son efficacité a été démontrée pour 

ces tumeurs bénignes avec des taux de guérison jusqu’à 90% (26, 27). Concernant les 

adénocarcinomes, ceux au stade in situ peuvent bénéficier d’une AC. Ceux au stade T1 

également, voire T2 chez des patients chez qui la DPC est contre-indiquée (28 – 30). Sur le plan 

technique, l’AC consiste à réséquer l’ampoule de Vater (Figure 4) et la partie distale des canaux 

cholédoque et pancréatique principal à travers une duodénotomie, sans réaliser de curage 

ganglionnaire. L’analyse extemporanée des canaux biliaire et pancréatique en per-opératoire 

permet, en cas de doute, de transformer l’intervention en DPC. 
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Figure 4. Ampullectomie chirurgicale, avant section des canaux, d’après l’Encyclopédie 

Médico-Chirurgicale31 

La DPC, enfin, est l’intervention de choix des adénocarcinomes supérieurs au stade T1, 

ou non accessibles à l’AE ou l’AC. En effet, plus l’invasion tumorale est marquée, plus le risque 

d’envahissement ganglionnaire est important (32), et ce dernier est un facteur de risque connu 

de récidive post-opératoire (33). La DPC permet une résection radicale de la tumeur et 

également un curage ganglionnaire satisfaisant. Elle permet de réséquer la tête pancréatique, le 

cadre duodénal et la voie biliaire, emportant l’ampoule. Le curage ganglionnaire est réalisé dans 

le même temps (Figure 3). La DPC pour adénocarcinome ampullaire présente quelques 

spécificités. La mortalité y est faible mais le taux de fistule pancréatique élevé (34). La 

fréquence des autres complications n’est pas modifiée par le contexte. La présence de néoplasie 

intraépithéliale biliaire (BilIN) dans environ 20% des cas doit amener à sectionner la voie 

biliaire assez haut dans le pédicule hépatique (29). La contamination biliaire fréquente par des 

bactéries Gram négatif, du fait de la tumeur en elle-même, d’un antécédent de CPRE ou de pose 

de prothèse biliaire, nécessite une antibioprophylaxie systématique de 48 heures par 

pipéracilline-tazobactam, adaptée par la suite aux prélèvements de bile per-opératoires (35).  
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Figure 3. La DPC avant reconstruction, d’après l’Encyclopédie Médico-Chirurgicale36 

Pronostic et survie des adénomes et adénocarcinomes ampullaires 

La survie des cancers ampullaires réséqués dépend de plusieurs facteurs pronostiques 

(37) : l’envahissement ganglionnaire, le stade pT, la taille de la tumeur, les engainements 

périnerveux et les emboles vasculaires péritumoraux, la résection incomplète (rare en cas de 

DPC) diminuent la survie globale. Le plus important est sans doute le phénotype pancréato-

biliaire puisque dans ce cas la survie se rapproche de celle du cancer pancréatique (20% à 5 

ans), avec un risque de récidive augmenté. En cas de phénotype intestinal elle est comparable 

à celle du cancer duodénal (60% à 5 ans) (37). 

LE CAS PARTICULIER DES TUMEURS NEUROENDOCRINES AMPULLAIRES 

Les TNE ampullaires correspondent à 2% des tumeurs ampullaires malignes et moins 

de 0.3% de toutes les TNE gastro-intestinales (6 – 8). Elles présentent plusieurs particularités, 

notamment une association avec la neurofibromatose de type 1 jusqu’à 25% des cas (38). Sur 

le plan clinique, elles se présentent avec un ictère sur obstruction de la voie biliaire dans environ 

60% des cas, des douleurs abdominales dans 40% des cas et sont associées plus rarement à une 

pancréatite aiguë, une perte de poids et un saignement digestif haut (38, 39). Elles sont très 
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majoritairement non fonctionnelles, les patients ne présentant pas de symptômes en lien avec 

une sécrétion hormonale tumorale.  

Sur le plan histologique, elles sont caractérisées par un immunomarquage intense à la 

somatostatine, malgré leur caractère non fonctionnel. Elles sont par ailleurs plus grandes et plus 

souvent associées à un envahissement ganglionnaire (jusqu'à 50% des cas) que les tumeurs 

neuroendocrines duodénales (40). Elles ne font pas saillie dans la muqueuse duodénale mais 

infiltrent la sous-muqueuse, expliquant la fréquence des obstructions biliaires (41). Cette 

dernière caractéristique rend difficile le diagnostic endoscopique et diminue le rendement des 

biopsies préopératoires. Ainsi, les examens d’imagerie standard sont essentiels pour bien 

repérer la tumeur et réaliser le bilan d’extension (échographie, TDM, IRM). Dans le cas des 

TNE s’ajoutent aussi les examens de médecine nucléaire avec notamment la tomographie à 

émission de positrons au 68Ga (TEP-DOTATOC) dont la sensibilité pour la détection des TNE 

gastro-pancréatiques est supérieure à celle de la TDM et de la scintigraphie ciblant les 

récepteurs de la somatostatine (42, 43). Le bilan diagnostic permet ensuite de classifier la 

tumeur à l’instar des adénocarcinomes (Tableau 3) et aussi d’en définir le grade en fonction de 

l’index mitotique. 
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Stade pT Stade pN Stade pM Grade 

pTx Non évaluable pNx Non évaluable pM0 Pas de 

métastases 

G1 Ki67 < 

3% 

pT1 ≤ 1 cm et limitée au 

sphincter d’Oddi 

pN0 Pas d’envahissement 

ganglionnaire 

pM1 Présence de 

métastases 

G2 Ki 67 3 – 

20% 

pT2 > 1 cm ou 

envahissant la sous-

muqueuse 

duodénale 

pN1  Présence de 

ganglions envahis 

pM1a Métastases 

limitées au foie 

G3 Ki 67 > 

20% 

pT3  Invasion du 

pancréas ou de la 

graisse 

péripancréatique 

Ganglions 

pris en 

compte 

Péri-duodénaux, 

hépatiques, 

pancréatiques, 

pyloriques, 

gastriques, 

mésentériques 

supérieurs 

pM1b  Métastases dans 

au moins un site 

extra-hépatique 

  

pT4 Invasion d’un autre 

organe ou du 

péritoine 

  pM1c Métastases 

hépatique et 

extra-hépatique 

  

Tableau 3. Classification TNM et grade des TNE ampullaires, d’après la 8ème édition de 

l’Union for International Cancer Control24,44 

La prise en charge des TNE ampullaires n’est pas consensuelle et l’exérèse locale par 

AE aussi bien que les chirurgies à type d’AC ou de DPC sont des options thérapeutiques valides. 

Plusieurs facteurs rentrent en compte dans l’établissement des indications tels que l’extension 
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de la tumeur dans la paroi duodénale et dans le pancréas, l’envahissement ganglionnaire ainsi 

que l’âge et les comorbidités des patients concernés (30, 45).  

RESUME DU TRAVAIL DE THESE 
Dans ce contexte et après avoir exposé les tenants et aboutissants de la prise en charge 

des tumeurs de l’ampoule de Vater, nous avons orienté nos efforts vers la description de deux 

situations rares pour lesquelles la littérature est rare : les récidives locales d’adénomes et 

adénocarcinomes ampullaires après un premier traitement par AE ou AC, et la prise en charge 

des TNE ampullaires. Voici les résumés des deux travaux composant cette thèse. 

Prise en charge des récidives locales de tumeurs ampullaires : étude multicentrique 

Pancreas2000/EPC  

Auteurs 

Elias Karam1, Marcus Hollenbach2, Einas Abou Ali3, Francesco Auriemma4, Aiste Gulla5,6, 

Christian Heise7, Sara Regner8, Sébastien Gaujoux9,10 – pour le groupe Pancreas2000 

Affiliations 

1Service de chirurgie viscérale, hépato-biliaire, pancréatique et transplantation hépatique, 

CHU Tours – France  

2Université de Leipzig - service de médecine (gastro-entérologie, hépatologie, maladies 

infectieuses, pneumologie), Leipzig – Allemagne 

3Service de gastro-entérologie, oncologie digestive et endoscopie, hôpital Cochin, Paris – 

France 

4Hôpital Humanitas, service d'endoscopie digestive, Milan – Italie 

5Université des sciences de la santé, service de chirurgie, Kaunas – Lituanie 

6Université John Hopkins, hôpital MedStar, chirurgie générale, Georgetown - Etats-Unis 

7Université Martin Luther Halle-Wittenberg, service médecine (gastroentérologie, 

pneumologie), Halle – Allemagne 
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8Université de Lund, département des sciences cliniques de Malmö, service de chirurgie, 

Lund – Suède 

9Service de chirurgie hépato-biliaire, pancréatique et transplantation hépatique, hôpital de la 

Pitié Salpêtrière, Paris – France 

10Sorbonne Université, Paris – France 

Résumé 

Contexte : les tumeurs ampullaires sont rares, traitées localement par ampullectomie 

endoscopique (AE) ou chirurgicale (AS). Les récidives locales sont peu étudiées. 

Méthode : il s’agit d’une cohorte rétrospective multicentrique (58 centres) de récidives locales 

de tumeurs ampullaires après AE ou AC, entre 2005 et 2019. 

Résultats : sur 103 patients, 21 (20.4%) ont bénéficié d’une re-AE, 14 (13.6%) d’une AC, 68 

(66%) d’une duodénopancréatectomie céphalique (DPC). La reAE présentait 4.8% (n = 1) de 

complications sévères/fatales, l’AC et la DPC 28.6% (n = 4) et 25% (n = 17) de complications 

Clavien III-V (p = 0.1). La DPC présentant 4.4% (n = 2) de mortalité, aucune pour les groupes 

AE et AC. Les taux de résection R0 étaient de 81% (n = 17), 85.7% (n = 12) et 92.6% (n = 63) 

pour les groupes AE, AC et DPC (p = 0.2). Les récidives carcinomateuses étaient plus 

fréquentes dans le groupe DPC (79.4%, n = 54 versus 21.4%, n = 3 pour le groupe AC et 4.8%, 

n = 1 pour le groupe reAE, p < 0.0001). Les survies globales et sans récidive à 3 ans étaient 

comparables.  

Conclusion : l’endoscopie convient mieux aux récidives non carcinomateuses, avec résection 

R0 et survie comparables à la chirurgie. La chirurgie convient mieux aux récidives 

carcinomateuses : AC pour les carcinomes in situ et DPC au-delà. 
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Prise en charge chirurgicale et endoscopique des tumeurs neuroendocrines ampullaires 

non métastatiques : étude multicentrique Pancreas2000/EPC et revue de la littérature 

Auteurs 

Elias Karam1, Marcus Hollenbach2, Einas Abou Ali3, Francesco Auriemma4, Aiste Gulla5,6, 

Christian Heise7, Sara Regner8, Sébastien Gaujoux9,10 – pour le groupe Pancreas2000 

Affiliations 

1Service de chirurgie viscérale, hépato-biliaire, pancréatique et transplantation hépatique, 

CHU Tours – France 

2Université de Leipzig — service de médecine (gastro-entérologie, hépatologie, maladies 

infectieuses, pneumologie), Leipzig – Allemagne 

3Service de gastro-entérologie, oncologie digestive et endoscopie, hôpital Cochin, Paris – 

France 

4Hôpital Humanitas, service d’endoscopie digestive, Milan – Italie 

5Université des sciences de la santé, service de chirurgie, Kaunas – Lituanie 

6Université John Hopkins, hôpital MedStar, chirurgie générale, Georgetown — Etats-Unis 

7Université Martin Luther Halle-Wittenberg, service médecine (gastroentérologie, 

pneumologie), Halle – Allemagne 

8Université de Lund, département des sciences cliniques de Malmö, service de chirurgie, 

Lund – Suède 

9Service de chirurgie hépato-biliaire, pancréatique et transplantation hépatique, hôpital de la 

Pitié Salpêtrière, Paris – France 

10Sorbonne Université, Paris – France 
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Contexte : Les tumeurs neuroendocrines ampullaires (TNEA) représentent 0.3% des tumeurs 

malignes gastro-intestinales et 2% des tumeurs malignes ampullaires. Nous nous intéressons ici 

aux caractéristiques clinico-pathologiques, pronostiques et à la prise en charge des TNEA. 

Méthode : il s’agit d’une cohorte rétrospective multicentrique (58 centres) de TNEA traitées 

par AE, AC ou DPC entre 2005 et 2019.. S’y associe une revue de la littérature sur les TNEA. 

Résultats : 65 patients ont été inclus, 20 (30.8%) traités par AE, 19 (29.2%) par AC et 26 (40%) 

par DPC. Les patients étaient majoritairement asymptomatiques (70.8%, n = 46). L’AE 

présentait 10% (n = 2) de complications sévères et 50% (n = 10) de résection R0. Les 

complications Clavien III à V étaient inexistantes dans le groupe AC et concernaient 15.4% (n 

= 4) des patients opérés par DPC avec respectivement 89.5% (n = 17) et 100% (n = 26) de 

résection R0, et un taux de pN1/2 de 53.9% après DPC. Les survies globales et sans récidives 

à 3 ans étaient de 90% et 66% ; 75% et 75% ; 91% et 69% respectivement pour les groupes AE, 

AC et DPC. 

Conclusion :  La prise en charge des TNEA est complexe. L’AE ne devrait pas être pratiquée 

pour des TNEA de plus de 1 cm ou avec un stade usT supérieur à 1. La résection par AC est 

satisfaisante pour les tumeurs de grade 1 à 2 et usT 1 à 2 sans envahissement ganglionnaire, 

surtout pour les patients à risque. La DPC est l’option des choix des TNEA avec envahissement 

ganglionnaire. 

CONCLUSION 

Les tumeurs ampullaires sont rares et leur prise en charge n’est pas totalement 

standardisée, notamment lorsqu’il s’agit des récidives locales ou des TNE. Pour ces deux 

situations particulières, les travaux présentés ici permettent de tirer des conclusions pratiques. 

Dans le cas de récidive non carcinomateuse, l’endoscopie semble être une option valide, tandis 

que les récidives carcinomateuses semblent être plus indiquées pour des traitements 
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chirurgicaux (AC ou DPC). Dans ce cas bien précis, le respect des indications de prise en charge 

des adénomes et adénocarcinomes ampullaires, dans le but d’éviter toute récidive, est un 

prérequis fondamental. Concernant les TNE, l’AE, l’AC et la DPC sont des options valides 

avec un seuil de taille lésionnelle de 1 cm permettant d’indiquer une prise en charge 

endoscopique en-dessous et chirurgicale au-dessus. 
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ABBREVIATIONS 

FAP: familial adenomatous polyposis 

PDD: pancreaticoduodenectomy 

TSA: transduodenal surgical ampullectomy 

EP: endoscopic papillectomy 

RFA: radiofrequency ablation 

IQR: interquartile range 

NA: not available 

BD: biliary duct 

PD: pancreatic duct 

APC: argon plasma coagulation 

FU: follow-up 

DFS: disease-free survival 

OS: overall survival 
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ABSTRACT 

Background: Ampullary lesions are rare and can be locally treated either with endoscopic 

papillectomy (EP) or transduodenal surgical ampullectomy (TSA). Management of local 

recurrence after a first line treatment has been poorly studied.  

Methods: Patients with a local recurrence of an ampullary lesion initially treated with EP or 

TSA were retrospectively included from a multi-institutional database (58 centers) between 

2005 and 2018.  

Results: 103 patients were included, 21 (20.4%) treated with redo EP, 14 (13.6%) with TSA 

and 68 (66%) with pancreaticoduodenectomy (PDD). Redo EP had low morbidity with 4.8% 

(n = 1) severe to fatal complications and a R0 rate of 81% (n = 17). TSA and PDD after a first 

procedure had a higher morbidity with Clavien III and more complications respectively 28.6% 

(n = 4) and 25% (n = 17) and R0 resections rates of 85.7% (n = 12) and 92.6% (n = 63), both 

without statistically significant difference compared to EP (p = 0.1 and 0.2). PDD had 4.4% (n 

= 2) mortality. No deaths were registered after TSA or EP. Recurrences treated with PDD were 

more likely to be adenocarcinomas (79.4%, n = 54 vs 21.4%, n = 3 for TSA and 4.8%, n = 1 

for EP, p < 0.0001). Three years OS and DFS were comparable.  

Conclusions: Endoscopy is appropriate for non-invasive recurrences, with resection rate and 

survival outcomes comparable to surgery. Surgery is more appropriate for invasive recurrences, 

with TSA rather for carcinoma-in-situ and early cancers and PDD for more advanced tumors. 

Keywords: ampullary tumor, recurrences, endoscopic papillectomy, transduodenal 

ampullectomy, pancreaticoduodenectomy 
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INTRODUCTION 

The ampulla of Vater is a specific anatomic structure at the junction of the common bile 

duct and the main pancreatic duct on a small segment of duodenal wall (1). Ampullary tumors 

account for 10% of peri-ampullary lesions (2) and occur sporadically or in the setting of 

polyposis syndromes such as a familial adenomatous polyposis (FAP) (3). Patients can present 

with obstructive jaundice, cholangitis, bleeding or weight loss. However, early incidental 

diagnosis in asymptomatic patients is more frequent (4). Most ampullary lesions are adenomas 

(5,6) that have a risk of malignant transformation by an adenoma-to-carcinoma sequence (7). 

Thus, ampullary lesions should be resected, either endoscopically or surgically with 

pancreaticoduodenectomy (PDD) (10) or transduodenal surgical ampullectomy (TSA) (11,12). 

Although surgical interventions demonstrate convincing rates of complete resection, adverse 

events have to be considered, in particular following PDD. Therefore, endoscopic papillectomy 

(EP) is recommended as first line treatment by the European Society for Gastrointestinal 

Endoscopy for selected noninvasive ampullary lesion (low- and high-grade dysplasia) (13) 

when R0 resection is feasible. Few data are available regarding treatment of a local recurrence 

of ampullary tumors whether EP or TSA was performed. In a recent meta-analysis, Heise et al. 

found recurrences rates of 13% following EP and 9.4% following TSA (14), but recurrences 

rate up to 32% has been reported following EP (15). The management of these local recurrences 

remain challenging and poorly standardized. 

The aim of the present work was to study the management of local recurrence of 

ampullary tumors after a first line treatment including EP or TSA with regard to efficacy and 

complications. 
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METHODS  

Inclusion criteria and data collection 

This study used data of a multicenter multinational study including more than 2800 

patients with ampullary lesions from 58 participating centers (ESAP-study) (16). Out of the 

whole database, all consecutive adult patients with a local recurrence of an ampullary neoplasm 

after initial EP or TSA between 2005 and 2018 were identified. 

We collected the medical information from the ESAP study database with additional 

retrospective medical record review when necessary. Data included age at intervention, gender, 

co-morbidities, concomitant hereditary polyposis syndrome, clinical presentation, size, 

morphology and histology of the recurrence. Specific information regarding the interventional 

procedures was also used. Data were recorded in a preformatted data collection sheet. Adverse 

events were stratified according to the American Society of Gastrointestinal Endoscopy 

(ASGE) complication scale (17,18) for endoscopic procedures, according to the Clavien Dindo 

classification (19) for surgical procedures and according to the ISGPF (International Study 

Group of Pancreatic Fistula) for pancreatic fistula classification (20).  

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) and reported according to the 

Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines 

(20). Furthermore, local legal and regulatory authorities as well as the medical secrecy and the 

Federal Data Protection Act was followed.  

 

 



44 
 

Statistical analysis  

Continuous variables are expressed as median and Interquartile Range (IQR) and/or 

percentage, as appropriate. Chi-square or Fisher exact tests were used to compare differences 

in discrete or categorical variables, and the t-test, ANOVA or Kruskal-Wallis test was used for 

continuous variables. Recurrence was defined as tumor on radiological imaging (lymph node 

metastases, liver metastases, other metastases) or endoscopic finding in follow-up. Disease-free 

survival (DFS) was defined as the time between primary procedure and the first evidence of 

tumor recurrence on imaging/endoscopy. Overall survival (OS) was defined as the time 

between primary surgery and death or endpoint. Patients were followed up until death or date-

point (January 2021). Survival probabilities were estimated with the Kaplan–Meier method and 

survival was compared between groups with the log rank test. Univariate and multivariate 

analyses were performed using the Cox proportional hazards regression model to evaluate 

significant recurrence predictors and their relative role in the cohort. All tests were two sided. 

For all tests, statistical significance was set at p<0.05. Data were analyzed with STATA 16.1 

statistical software (Stata Statistical Software: Release 17. College Station, TX: Stata Corp LP).  
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RESULTS 

Patients and tumors characteristics (Figure 1, Table 1) 

Overall, after a median follow-up of 26 months of the whole database, 103 patients 

presented with local recurrence of an ampullary tumor after a first line local treatment including 

EP or TSA (Figure 1). Patients’ and tumour characteristics are shown in Table 1. Briefly, after 

local recurrence, 21 patients underwent a new EP after EP (20.4%), 11 TSA after EP (10.7%), 

3 redo TSA (2.9%), 43 PDD after EP (41.7%) and 25 PDD after TSA (24.3%). For the overall 

cohort, median age was 64 years, 46% of patients were female, the median BMI was 24 kg/m2, 

and patients were mostly ASA 1-2 (62.1%, n = 64) with no differences between the groups. 

Clinical presentation of recurrence was mostly obstructive jaundice and cholangitis. Patients in 

PDD group were more frequently symptomatic with higher rates of jaundice (48.5%, n = 33) 

and cholangitis (26.5%, n = 18) than TSA and EP groups (p < 0.0001). Initial pathology after 

first intervention was mostly non-invasive lesions in EP after EP patients (71.4%, n = 15) and 

invasive lesions in TSA and PDD patients with respectively 64.3% (n = 9) and 60.3% (n = 41). 

Upon diagnosis, recurrences were mostly staged usT0/x and usT1 and they were mostly non-

invasive recurrences at diagnosis biopsy.  
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Figure 1: Flow chart of studied population 

 

EP: endoscopic papillectomy; TSA: transduodenal ampullectomy; PDD: 

pancreatoduodenectomy 
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Table 1: Demographic and preoperative characteristics of the 103 patients undergoing a 

rescue procedure for a local recurrence after management of a first ampullary tumor 

 
Overall 

population 
EP after EP 

TSA PDD p value 

(EP vs 

TSA vs 

PDD 

whole 

group) 

After EP After TSA After EP After TSA 

N (%) 103 (100) 21 (20.4) 14 (13.6) 68 (66) - 

   11 (10.7) 3 (2.9) 43 (41.7) 25 (24.3) - 

Age (years) (IQR) 64 (56 – 74) 68 (57 – 74) 65 (55 – 73) 62 (57 – 72) 0.9 

   65 (57 – 71) 59 (56 – 68) 65 (57 – 74) 61 (51 – 69) - 

Female (n, %) 46 (44.7) 9 (42.9) 6 (54.5) 1 (33.3) 18 (41.9) 12 (48) 0.07 

BMI (kg/m2) (IQR) 24 (22 – 28) 26 (25 – 28) 25 (24 – 33) 24 (22 – 28) 0.24 

   25 (23 – 34) 30 (29 – 30) 24 (23 – 28) 23 (21 – 26) - 

ASA score 1-2 (n, %) 64 (62.1) 13 (61.9) 6 (54.5) 2 (66.6) 30 (69.8) 13 (52) 0.9 

FAP (n, %) 5 (4.9) 4 (19) 1 (9.1) 0 0 0 0.003 

Time to recurrence (months) 

(IQR) 

7 (1 – 21) 15 (1 – 27) 5 (3 – 28) 

 

8 (1 – 17) 0.66 

   4 (2 – 9) 43 (24 – 46) 7 (2 – 15) 7 (1 - 53) - 

Clinical presentation at 

recurrence (n, %) 

- Jaundice 

- Pancreatitis 

- Cholangitis 

- Asymptomatic/Other 

 

 

40 (38.8) 

8 (7.8) 

21 (20.4) 

34 (33) 

 

 

5 (23.8) 

0 

1 (4.8) 

15 (71.4) 

 

 

2 (18.2) 

0 

1 (9.1) 

8 (72.7) 

 

 

0 

0 

1 (33.3) 

2 (66.6) 

 

 

23 (53.5) 

6 (14) 

13 (30.2) 

1 (2.3) 

 

 

10 (40) 

2 (8) 

5 (20) 

8 (32) 

 

 

 

< 0.0001 

 

Diagnostic endoscopy at 

recurrence  

- Tumor size (mm) 

(IQR) 

- Intrabiliary 

extension (n, %) 

- Intrapancreatic 

extension (n, %) 

 

 

20 (12 – 26) 

 

25 (24.3) 

 

10 (9.7) 

 

 

20 (10 – 27) 

 

3 (14.3) 

 

0 

 

 

13 (6 – 19) 

 

4 (36.3) 

 

0 

 

 

NA 

 

1 (33.3) 

 

1 (33.3) 

 

 

18 (13 – 25) 

 

13 (30.2) 

 

6 (14) 

 

 

20 (18 – 30) 

 

4 (16) 

 

3 (12) 

 

 

 

0.56 

 

Recurrence ultrasonography 

staging (n, %) 

- usT0/x 

- usTis 

- usT1 

- usT2 

 

- usNx 

- usN0 

- us N1 

 

 

69 (67) 

7 (6.8) 

22 (21.3) 

5 (4.9) 

 

 

39 (37.9) 

61 (59.2) 

3 (2.9) 

 

 

20 (95.2) 

0 

1 (4.8) 

0 

 

 

2 (9.5) 

19 (90.5) 

0 

 

 

8 (72.8) 

0 

3 (27.2) 

0 

 

 

2 (18.2) 

9 (81.8) 

0 

 

 

3 (100) 

0 

0 

0 

 

 

1 (33.3) 

2 (66.6) 

0 

 

 

25 (58.1) 

3 (7) 

13 (30.2) 

2 (4.7) 

 

 

22 (51.2) 

20 (46.5) 

1 (2.3) 

 

 

13 (52) 

4 (16) 

5 (20) 

3 (12) 

 

 

12 (48) 

13 (52) 

0 

 

 

 

 

0.11 

 

 

 

0.0004 

Diagnosis after first treatment 

(n, %) 

- Non-invasive 

- Invasive cancer  

 

 

47 (45.6) 

56 (54.4) 

 

 

15 (71.4) 

6 (28.6) 

 

 

3 (27.2) 

8 (72.8) 

 

 

2 (66.6) 

1 (33.3) 

 

 

3 (7) 

40 (93) 

 

 

24 (96) 

1 (4) 

 

 

0.031 

Recurrence histological type at 

biopsy (n, %) 

- Non-invasive  

- Invasive cancer 

 

 

74 (71.8) 

29 (28.2) 

 

 

20 (95.2) 

1 (4.8) 

 

 

 

10 (90.9) 

1 (9.1) 

 

 

2 (66.6) 

1 (33.3) 

 

 

21 (48.7) 

22 (51.3) 

 

 

21 (84) 

4 (16) 

 

 

0.003 

 

 

IQR: Interquartile Range; BMI: Body Mass Index; ASA: American Society of 

anaesthesiologists; FAP: Familial Adenomatous Polyposis 
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Intraprocedural parameters (Table 2) 

Concerning patients undergoing redo EP, 33.3% (n = 7) had a biliary duct (BD) stent 

following procedure, 71.4% (n = 15) had a pancreatic duct (PD) stent following procedure and 

28.6% (n = 6) had a complementary argon plasma coagulation (APC) to cauterize residual tissue 

left after EP. 

Within the TSA group, after TSA (2.9%, n = 3) or after EP (10.7%, n = 11), all 

procedures were led through laparotomy, and all of them were drained. Transcystic drains were 

used in 27.2% (n = 3) of TSA after EP and 33.3% (n = 1) of TSA after TSA.  

For patients undergoing PDD, after TSA (24.3%, n = 25) or after EP (41.7%, n = 43), 

all procedures were performed through laparotomy except for one, anastomoses were mostly 

pancreaticojejunostomy, all of them were drained. Median blood loss was 350 mL in PDD 

group compared to 150 ml in the TSA and no relevant blood loss in the EP group (p < 0.0001). 

Table 2: Intraprocedural parameters of the 103 patients undergoing a rescue procedure 

for a local recurrence after management of a first ampullary tumor 

IQR: interquartile range; BD: biliary duct; PD: pancreatic duct; APC: argon plasma 

coagulation 

 

 Overall 

population 

EP after EP TSA PDD p 

N (%) 103 (100) 21 (20.4) 14 (13.6) 68 (66)  

Laparotomy (n, %) 80 (77.7) - 13 (92.9) 67 (98.5) 0.31 

Duodenotomy size (mm) (IQR) 40 (40 – 50) - 40 (40 – 

42.5) 

- - 

Anastomosis (n, %) 

- pancreaticojejunostomy 

- pancreaticogastrostomy 

 

51 (49.5) 

17 (16.5) 

 

- 

 

- 

- 

 

51 (75) 

17 (25) 

 

- 

 

Surgical drain (n, %) 81 (78.6) - 13 (92.9) 68 (100) 0.17 

Transcystic drain (n, %) 8 (7.8) - 4 (28.6) 4 (5.9) 0.02 

Blood loss (mL) (IQR*) 325 (200 – 

600) 

0 150 (63 – 

200) 

350 (280 – 

500) 

<0.0001 

BD stent after EP (n, %) 7 (6.8) 7 (33.3) - - - 

PD stent after EP (n, %) 15 (14.6) 15 (71.4) - - - 

Complementary APC (n, %) 6 (5.8) 6 (28.6) - - - 
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Complications following endoscopic and surgical procedures (Table 3 and Supplemental 

Table 1) 

In the redo EP group, complications were mostly mild/moderate according to the ASGE 

endoscopic adverse events scale (23.8%, n = 5). One patient (4.8%) had a severe ASGE 

complication, i.e. duodenal perforation and a severe pancreatitis requiring rehospitalisation and 

transgastric endoscopic drainage of an abdominal collection. Remaining complications were 4 

mild pancreatitis (19%), 1 associated with a cholangitis (4.8%), and 1 haemorrhage (4.8%) that 

needed endoscopic reintervention. Median hospital stay was 6 days and there was no mortality 

and no need for surgical intervention. 

For TSA patients, complications were mostly Clavien Dindo 1-2 for TSA after EP 

(81.8%, n = 9) and 3-4 for redo TSA (66.6%, n = 2). For TSA after EP, complications were 1 

(9.1%) biliary stenosis and 1 (9.1%) haemorrhage with the need for 2 reinterventions: 1 surgical 

(9.1%) and 1 endoscopic (9.1%). For redo TSA, complications were 1 (33.3%) pancreatic 

stenosis and 1 (33.3%) duodenal fistula with the need for 2 surgical reinterventions (66.6%). 

Median hospital stay was identical for both groups (14 days) and there was no postoperative 

mortality. 

Concerning PDD, complications were mostly Clavien Dindo grade I-II (49.5%, n = 51), 

median hospital stay was identical (18 days) for both groups. 

In PDD after EP group, there were 27 (62.8%) Clavien Dindo I-II complications: 3 grade 

A pancreatic fistulas (PF) (7%), 7 grade B PF (16.3%), 4 haemorrhages (9.3%), 8 delayed 

gastric emptying (DGE) (18.6%), 1 (2.3%) acute pancreatitis and 1 chyle leak (2.3%). 3 grade 

B PF (7%) were associated with DGE and 1 (2.3%) with haemorrhage. There were 12 (27.9%) 

Clavien Dindo III-IV complications: 6 grade C FP (14%), 6 haemorrhages (14%), 5 DGE 

(11.6%), 1 biliary fistula (2.3%) and 1 duodenal fistula (2.3%). 3 grade C FP (7%) were 

associated with haemorrhages, 3 (7%) with DGE. Biliary fistula was associated with DGE. 

Reinterventions for Clavien Dindo IIIa complications were 2 (4.7%) radiological drainages of 
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abdominal collections, and for grades IIIb-IV were 1 (2.3%) radiological drainage and 9 

(20.9%) redo surgeries. There was 1 (2.3%) Clavien Dindo grade V complication due to an 

haemorrhage with an attempt to radiological embolization that could not prevent death.  

In PDD after TSA group, there were 14 (56%) Clavien Dindo I-II complications: 3 grade 

A PF (12%), 2 chyle leaks (8%), 1 DGE (4%) associated with one of the chyle leaks. There 

were 3 (12%) Clavien Dindo III-IV complications: 2 grade C PF (8%), 1 haemorrhage (4%), 1 

DGE (4%) and 1 biliary fistula (4%). Grade C PF were associated with haemorrhage and DGE. 

Reinterventions were radiological (4%, n = 1) and surgical (8%, n = 2), all under general 

anaesthesia. Clavien Dindo V complication (4%, n = 1) was due to a haemorrhage with no 

reintervention. 

Clavien-Dindo grading was mostly I-II between TSA and PDD group (71.4% and 

60.3%, p = 1.00). However, type of reinterventions differed: EP group had more endoscopic 

reinterventions (9.5%, n = 2), TSA group had more surgical reinterventions (21.4%, n = 3) and 

PDD group had more radiological reinterventions (7.4%, n = 5) (p = 0.009). As expected, 

median hospital stay was shorter for EP patients with 6 days vs 13 days for TSA and 18 days 

for PDD (p < 0.0001). Eventually, there was no statistical difference between EP patients with 

severe to fatal ASGE complications and TSA and PDD patients with Clavien-Dindo III or more 

complications (p = 0.1). 

For all patients with non-invasive histology at diagnosis of recurrence (Supplemental 

Table 1), mortality and morbidity were not different between the three groups (p = 0.99). Type 

of reintervention is different, predominantly endoscopic (10%, n = 2) for EP group, surgical for 

TSA (16.7%, n = 2) and radiological for PDD (16.7%, n = 7) (p = 0.004). Hospital stay is still 

shorter for EP group (7 days versus 13 and 18 days, p < 0.0001). 
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Table 3: Postoperative outcomes of the 103 patients undergoing a rescue procedure for a 

local recurrence after management of a first ampullary tumor 

 

ASGE: American Society of Gastrointestinal Endoscopy; ISGPF: International Study Group of 

Pancreatic Fistula; IQR: interquartile range 

 

 

 

 

 

 

Overall 

populati

on 

EP 

after 

EP 

TSA PDD p value 

(EP vs TSA 

vs PDD 

whole 

group) 

After EP After TSA After EP After TSA 

N (%) 103 

(100) 

21 

(20.4) 

14 (13.6) 68 (66) - 

   11 (10.7) 3 (2.9) 43 (41.7) 25 (24.3) - 

Complications (n, %) 

- Clavien Dindo I-II 

- Clavien Dindo III-

IV 

- Clavien Dindo V 

 

51 (49.5) 

 

19 (18.4) 

 

2 (1.9) 

 

- 

- 

- 

 

9 (81.8) 

 

2 (18.2) 

 

0 

 

1 (33.3) 

 

2 (66.6) 

 

0 

 

27 (62.8) 

 

12 (27.9) 

 

1 (2.3) 

 

14 (56) 

 

3 (12) 

 

1 (4) 

 

 

1.00 

ASGE endoscopic adverse 

events (n, %) 

- Mild/moderate 

- Severe/fatal 

 

 

5 (4.9) 

1 (0.9) 

 

 

5 (23.8) 

1 (4.8) 

 

 

- 

- 

 

 

- 

Sepsis (n, %) 17 (16.5) 1 (4.8) 1 (9.1) 1 (33.3) 12 (27.9) 2 (8) 0.25 

Acute pancreatitis (n, %) 5 (4.9) 4 (19) 0 0 1 (2.3) 0 0.009 

Delayed gastric emptying (n, 

%) 

15 (14.6) 0 0 0 13 (30.2) 2 (8) 0.009 

Pancreatic fistula (n, %) 

- ISGPF A 

- ISGPF B 

- ISGPF C 

 

6 (5.8) 

7 (6.8) 

8 (7.8) 

 

0 

0 

0 

 

0 

0 

0 

 

0 

0 

0 

 

3 (7) 

7 (16.3) 

6 (14) 

 

3 (12) 

0 

2 (8) 

 

 

1.00 

Biliary fistula (n, %) 2 (1.9) 0 0 0 1 (2.3) 1 (4) 1.00 

Pancreatic stenosis (n, %) 1 (0.9)  0 1 (33.3) 0 0 0.14 

Biliary stenosis (n, %) 1 (0.9) 0 1 (9.1) 0 0 0 0.14 

Duodenal fistula (n, %) 3 (2.9) 1 (4.8) 0 1 (33.3) 1 (2.3) 0 0.11 

Chyle fistula (n, %) 3 (2.9) 0 0 0 1 (2.3) 2 (8) 1.00 

Haemorrhage (n, %) 13 (12.6) 1 (4.8) 1 (9.1) 0 10 (23.2) 1 (4) 0.41 

Reintervention needed (n, %) 

- Surgical 

- Endoscopic 

- Radiological 

 

14 (13.6) 

3 (2.9) 

5 (4.9) 

 

0 

2 (9.5) 

0 

 

1 (9.1) 

1 (9.1) 

0 

 

2 (66.6) 

0 

0 

 

9 (20.9) 

0 

4 (9.3%) 

 

2 (8) 

0 

1 (4) 

 

 

0.009 

Hospital stay (days) (IQR) 15 (9 – 

21) 

6 (3 – 

8) 

13 (12 – 22) 18 (13 – 25) <0.0001 

   14 (12 – 

20) 

14 (12 – 

24) 

18 (13 – 

26) 

18 (14 – 

23) 

- 
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Pathology results (Table 4, Supplemental Table 2) 

In the redo EP group, tumours were almost all adenomas (95.2%, n = 20) except for one 

(4.8%) that was a pT1a adenocarcinoma. Resection was mostly R0 with 81% R0 (n = 17) in the 

redo EP group. 

In the TSA after EP and redo TSA groups, recurrences were mostly adenomas, with 

respectively 81.8% (n = 9) and 66.6% (n = 2). Remaining patients had adenocarcinomas, 

respectively 18.2% (n = 2) with 9.1% pT1a (n = 1) and 9.1% pT1b (n = 1) and 33.3% pT1a (n 

= 1). Resection was mostly R0 with 81.8% R0 (n = 9) in the TSA after EP group, 100% (n = 3) 

in the redo TSA group, 

In the PDD after EP and PDD after TSA groups, recurrences were adenomas in 

respectively 20.9% (n = 9) and 20% (n = 5) of cases. Others were adenocarcinomas: pT1a in 

respectively 16.3% (n = 7) and 12% (n = 3) of cases, and pT2 in respectively 34.8% (n = 15) 

and 48% (n = 12) of cases. PDD after EP and after TSA were mostly pN0 with respectively 

62.8% (n = 27) and 96% (n = 24). PDD after EP however had 32.5% (n = 14) of pN1 and 4.7% 

(n = 2) of N2. Resection was mostly R0 with 97.8% R0 (n = 42) in the PDD after EP group and 

84% R0 (n = 21) in the PDD after TSA group.  

To sum up, there were more adenocarcinomas in patients having PDD with 79.4% (n = 

54) versus 21.4% (n = 3) for TSA and 4.8% (n = 1) for redo EP (p < 0.0001). These 

adenocarcinomas were mostly pT1a (14.7%, n = 10) and pT2 (39.7%, n = 27). They were 

mostly pN0 (75%, n = 51) in PDD patients. There was also more microvascular and 

lymphovascular invasion in PDD patients with 20.6% (n = 14) versus 0 for EP and TSA groups 

(p = 0.01). 

For all patients with non-invasive histology at first biopsy of recurrence (Supplemental 

Table 2), 56.8% (n = 42) of them were adenomas, with 100% of tumors in EP group (n = 20), 

83.3% of tumors in TSA group (n = 10) and only 28.6% of tumors in PDD group (n = 12) (p < 
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0.0001). Repartition of pT stages is similar to total study population in PDD group with mostly 

pT1 (28.6%, n = 12) and pT2 (33.3%, n = 14). R0 resection is similar in the three groups (p = 

0.81). 

Table 4: Pathology results of the 103 patients undergoing a rescue procedure for a local 

recurrence after management of a first ampullary tumor 

 
Overall 

population 

EP after 

EP 

TSA PDD p value 

(EP vs 

TSA vs 

PDD 

whole 

group) 

After EP After 

TSA 

After EP After 

TSA 

N (%) 103 (100) 21 (20.4) 14 (13.6) 68 (66) - 

   11 (10.7) 3 (2.9) 43 (41.7) 25 

(24.3) 

- 

Adenoma (n, %) 45 (43.7) 20 (95.2) 9 (81.8) 2 (66.6) 9 (20.9) 5 (20) <0.0001 

Adenocarcinoma 

(n, %) 

58 (56.3) 1 (4.8) 2 (18.2) 1 (33.3) 34 (79.1) 20 (80) <0.0001 

pT stage (n, %) 

- Adenoma 

- PTis 

- pT1a 

- pT1b 

- pT2 

- pT3a 

- pT3b 

 

45 (43.7) 

1 (0.9) 

13 (12.6) 

9 (8.7) 

27 (26.3) 

4 (3.9) 

4 (3.9) 

 

20 (95.2) 

0 

1 (4.8) 

0 

0 

0 

0 

 

9 (81.8) 

0 

1 (9.1) 

1 (9.1) 

0 

0 

0 

 

2 (66.6) 

0 

1 (33.3) 

0 

0 

0 

0 

 

9 (20.9) 

0 

7 (16.3) 

6 (14) 

15 (34.8) 

3 (7) 

3 (7) 

 

5 (20) 

1 (4) 

3 (12) 

2 (8) 

12 (48) 

1 (4) 

1 (4) 

 

 

 

 

<0.0001 

R0 resection (n, %) 92 (89.3) 17 (81) 9 (81.8) 3 (100) 42 (97.8) 21 (84) 0.2 
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Survival and recurrence analysis (Table 5, Supplemental Table 3, and figure 2,3) 

 For redo EP patients, median follow-up (FU) was 30 months and recurrences were only 

local (42.9%). Overall, 42.9% of patients (n = 9) recurred. Median time to recurrence was 9 

months. Recurrence treatment was argon plasma coagulation (APC) (14.3%, n = 3), endoscopic 

mucosectomy (19%, n = 4) and PDD (9.5%, n = 2). Three years DFS and overall survival (OS) 

were 84% and 100% respectively.  

Overall, 21.4% (n = 3) TSA patients had a recurrence, with a median of 1 month to 

recurrence. In the TSA after EP group, median FU was 45 months and recurrences were local 

(9.1%, n = 1) and metastatic (9.1%, n = 1). Local recurrence was treated with RFA (9.1%, n = 

1) and metastatic recurrence was treated with best supportive care (9.1%, n = 1). In the redo 

TSA group, FU was 23 months and recurrence was only local in 1 patient (33.3%), treated with 

argon plasma coagulation (APC). Three years DFS and OS were 68% and 85% for the whole 

TSA group.  

Overall, 19.1% (n = 13) PDD patients had a recurrence, with a median of 17 months to 

recurrence. In the PDD after EP group, median FU was 40 months and recurrences were local 

(2.3%, n = 1) and metastatic (14%, n = 6). All recurrences were treated with chemo/radiotherapy 

(14%, n = 6) except for one metastatic recurrence (2.3%, n = 1) that was treated with best 

supportive care. In the PDD after TSA group, median FU was 22 months and recurrences were 

local (4%, n = 1) and metastatic (20%, n = 5). Recurrences were treated with 

chemo/radiotherapy (12%, n = 3) and best supportive care (12%, n = 3). Three years DFS and 

OS were both 87% in the PDD after EP group; 68% and 79% respectively in the PDD after 

TSA group. Recurrence treatment was chemo/radiotherapy in respectively 14% and 12% and/or 

best supportive care in respectively 2.3% and 12%. 

Recurrences were more frequently metastatic in PDD group with 16.2% (n = 11) vs 

7.1% (n = 1) for TSA group and 0 for EP group (p = 0.0001). Recurrence treatment was also 
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different, with more local therapies (APC, RFA, endoscopic mucosectomy) in EP and TSA 

groups compared to more systemic therapies in PDD group (p < 0.0001). 

Three years OS was not different between TSA and PDD groups (p = 0.51) and TSA 

and EP groups (p = 0.2); EP and PDD groups (p = 0.09). Three years DFS was not different 

between TSA and PDD groups (p = 0.43), TSA and EP groups (p = 0.18) and PDD and EA 

groups (p = 0.44). 

For all patients with non-invasive histology at diagnosis of recurrence (Supplemental 

Table 3), survival outcomes were comparable with those from the whole cohort.  
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Table 5: Survival and recurrence analysis of the 103 patients undergoing a rescue 

procedure for a local recurrence after management of a first ampullary tumor 

 

 

Overall 

population 

EP 

after 

EP 

TSA PDD p value 

(EP vs TSA vs 

PDD whole 

group) 

After EP After 

TSA 

After EP After 

TSA 

N (%) 103 (100) 21 

(20.4) 

14 (13.6) 68 (66) - 

   11 (10.7) 3 (2.9) 43 (41.7) 25 

(24.3) 

- 

Median follow up 

(months) (IQR) 

32 (13 – 61) 30 (17 

– 62) 

33 (15 – 59) 34 (10 – 61) 0.96 

   45 (15 – 

67) 

23 (18 – 

23) 

40 (11 – 

61) 

22 (10 

– 56) 

- 

2nd recurrence (n, %) 

- Local 

- Metastatic 

 

13 (12.6) 

12 (11.7) 

 

9 (42.9) 

0 

 

1 (9.1) 

1 (9.1) 

 

1 (33.3) 

0 

 

1 (2.3) 

6 (14) 

 

1 (4) 

5 (20) 

 

0.0001 

Time to recurrence 

(months) (IQR) 

10 (2 – 30.5) 9 (6 – 

32) 

1 (0 – 1) 17 (7 – 26) 0.22 

   0 (0 – 1) 0 (0 – 1) 22 (12 – 

28) 

15 (13 

– 16) 

- 

Disease free survival 

at 3 years  

79% 84% 73%  87% 68% - 

Overall survival at 3 

years 

88% 100% 100%  87% 79% - 

Recurrence treatment, 

n (%) 

 

- APC 4 (3.9) 3 (14.3) 0 1 (33.3) 0 0  

- RFA 1 (0.9) 0 1 (9.1) 0 0 0  

- Endoscopic 

mucosectomy 

4 (3.9) 4 (19) 0 0 0 0  

- TSA 0 0 0 0 0 0 p < 0.0001 

- PDD 2 (1.9) 2 (9.5) 0 0 0 0  

- Chemo/Radiot

herapy 

9 (8.7) 0 0 0 6 (14) 3 (12)  

- Best 

supportive 

care 

5 (4.9) 0 1 (9.1) 0 1 (2.3) 3 (12)  

IQR: interquartile range; APC: argon plasma coagulation ; RFA: radiofrequency ablation 
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Figure 2: Three-year disease-free survival following 103 rescue procedures in the 

management of locally recurrent ampullary tumours  

EP: endoscopic papillectomy; TSA: transduodenal ampullectomy; PDD: 

pancreatoduodenectomy 

 

 

 

 

 

 

 



58 
 

Figure 3: Three-year overall survival following 103 rescue procedures in the management 

of locally recurrent ampullary tumours  

 EP: endoscopic papillectomy; TSA: transduodenal ampullectomy; PDD: 

pancreatoduodenectomy 
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DISCUSSION 

Ampullary tumors are rare neoplasms, and their therapeutic management is challenging 

with low level of evidence. Scientific literature on management of recurrence after a first line 

treatment is even more scarce, and treatment of local recurrences of ampullary lesions are 

mainly based on local expertise. In a recent meta-analysis, Heise et al. found recurrences rate 

of 13% following EP and 9.4% following TSA (14), and a recurrence rate up to 32% has been 

reported following EP depending on patients and tumor selection (15). Current endoscopic 

guidelines recommend EP for selected patients i.e. for small lesion (< 30 mm) with no sign of 

carcinoma, no ulceration, soft tissue and clear margins (22). However, invasive cancers, in 

particular advanced stages, should be treated surgically. TSA seems to have satisfying 

oncological results in pTis and pT1 N0 tumors (23), with better surgical outcomes than PDD 

(24). Nevertheless, there is no evidence for the treatment of local recurrences of ampullary 

lesions. So far, the role of surgery and local therapy in recurrent ampullary lesions has not been 

evaluated and the few data available associate palliative surgery of symptomatic peri-ampullary 

recurrences with a high morbidity of 86% and a short median of survival of 45 days (25, 26). 

Other authors highlight the efficiency, in terms of local control and survival, of proton beam 

radiation and chemotherapy on recurrences (25, 27). Therefore, concerning management of 

recurrences in a non-palliative setting, no consensual role for local therapy and/or surgery is 

based on evidence. Endoscopy remains one of the most used options for non-invasive lesions 

and early ampullary cancers (28). In a recent study, Takahashi et al. (29) suggest that incomplete 

endoscopic resection (i.e. R1) of pTis to pT1b ampullary lesions are associated with ampullary 

lesions recurrences after EP. In their cohort, non-invasive recurrences were managed with EP 

whereas invasive recurrences were managed with PDD or BSC and only one recurrent patient 

had a second retreatment. Therefore, they advocate for surgical treatment of recurrences with 

intraductal extension and/or invasive recurrence. APC and RFA seem to be useful for tiny 

residual lesions (30) but their role in recurrence treatment of ampullary lesions is not known. 
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Considering our results, it appears that patient selection is key in the management of 

patient after first EP/TSA to decide whether redo EP, TSA or PDD is the best option, knowing 

the different morbidity of these 3 procedures. Preprocedure careful screening of the recurrence 

with imaging (at least CT scanner) and endoscopic ultrasonography with biopsy is mandatory. 

Initial diagnosis after first interventions were mostly invasive lesions (54.4%) whereas 

recurrences were mostly at a non-invasive stage (71.8%). Active monitoring and biopsy may 

allow to treat mostly non-invasive recurrences.  

Redo EP seems to be efficient, with high R0 rate (81%, n = 17), 28.6% (n = 6) 

complications with only one (4.8%) severe/fatal according to the ASGE scale. TSA, after EP 

or redo TSA, also had a high R0 rate (85.7%, n = 12), mostly Clavien Dindo I-II complications 

(71.4%, n = 10), and TSA is the group with the most Clavien Dindo III-IV complications 

(28.6%, n = 4). PDD, after EP or TSA, had a high R0 rate (92.6%, n = 63) which is intuitive, 

considering it is the most radical procedure. However, it is not different from redo EP and TSA 

group (p = 0.2). Complications were mostly Clavien Dindo I-II (60.3%, n = 41) and this is the 

only group with mortality (2.9%, n = 2). Severe to fatal ASGE complications and Clavien-

Dindo III or more complications were not statistically different (p = 0.1). Three-year OS and 

DFS were comparable. 

Our data indicate that non-invasive recurrences from tumors initially treated with EP or 

TSA (i.e., low- and high-grade dysplasia) should preferably undergo a new EP or TSA to 

achieve R0 resection and was associated with fewer complications and improved survival. PDD 

seems to be more suitable for invasive T1 and more advanced tumors but recommendations for 

recurrences are scarce and this is only a retrospective cohort. Patients’ general condition must 

also weigh in the procedure choice, especially given the morbidity of PDD. 

Our study has some limitations. First, this is a retrospective work and based on the nature 

of such a study, a selection bias cannot be excluded as patient with invasive recurrence were 
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more frequently treated with PDD. On the other hand, this observation may reflect daily practice 

as EP is an inappropriate therapy for advanced stage carcinomas. Another concern is, that 

histologic subtype and tumor stage of recurrences were not equally distributed between the 

different reintervention groups. Nevertheless, this is to our knowledge, the largest series to 

provide evidence on the management of local ampullary tumor recurrences. Furthermore, this 

a multi-institutional series with 58 centers, allows to represent a great variety of management, 

and a good overview of real-life practice. 

To conclude, we provide evidence for the management of recurrent ampullary lesions 

after endoscopic or surgical interventions. Our data indicate that EP is an adequate therapy for 

non-invasive recurrences or early cancers if technically feasible. TSA is an acceptable 

alternative and PDD should be reserved for invasive lesions with nodal involvement. 
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Table 1: Demographic and preoperative characteristics of the 103 patients undergoing a rescue 

procedure for a recurrence after management of a first ampullary tumor 

Table 2: Intraprocedural parameters of the 103 patients undergoing a rescue procedure for a 

recurrence after management of a first ampullary tumor 

Table 3: Postoperative outcomes of the 103 patients undergoing a rescue procedure for a 

recurrence after management of a first ampullary tumor 

Table 4: Pathology results of the 103 patients undergoing a rescue procedure for a recurrence 

after management of a first ampullary tumor 

Table 5: Survival and recurrence analysis of the 103 patients undergoing a rescue procedure 

for a recurrence after management of a first ampullary tumor 

Supplemental table 1: Postoperative outcomes of the 74 patients undergoing a rescue 

procedure for a local recurrence of a first ampullary tumor and with a non-invasive tumor at 

first biopsy 

Supplemental Table 2: Pathology results of the 74 patients undergoing a rescue procedure for 

a local recurrence of a first ampullary tumor and with a non-invasive tumor at first biopsy 

Supplemental Table 3: Survival and recurrence analysis of the 74 patients undergoing a rescue 

procedure for a local recurrence of a first ampullary tumor and with a non-invasive tumor at 

first biopsy 

Figure 1: Flow chart of studied population 

Figure 2: Three-year disease-free survival following 103 rescue procedures in the 

management of locally recurrent ampullary tumours 

Figure 3: Three-year overall survival following 103 rescue procedures in the management of 

locally recurrent ampullary tumours 
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SUPPLEMENTAL MATERIAL 

Supplemental table 1: Postoperative outcomes of the 74 patients undergoing a rescue 

procedure for a local recurrence of a first ampullary tumor and with a non-invasive tumor 

at first biopsy 

ASGE: American Society of Gastrointestinal Endoscopy; ISGPF: International Study Group of 

Pancreatic Fistula; IQR: interquartile range 

 

 

 

 Overall 

population 

EP after 

EP 

TSA PDD p 

N (%) 74 (100) 20 (27) 12 (16.2) 42 (56.8) - 

Complications (n, %) 

- Clavien I-II 

- Clavien III-IV 

- Clavien V 

 

35 (47.3) 

10 (13.5) 

2 (2.7) 

 

- 

- 

- 

 

9 (75) 

3 (25) 

0 

 

26 (61.9) 

7 (16.7) 

2 (4.8) 

 

 

0.99 

ASGE endoscopic 

adverse events (n, %) 

- Mild/moderate 

- Severe/fatal 

 

 

5 (6.8) 

1 (1.4) 

 

 

5 (25) 

1 (5) 

 

 

- 

- 

 

 

- 

- 

 

 

- 

Sepsis (n, %) 2 (2.7) 0 1 (8.3) 4 (9.5) 0.43 

Acute pancreatitis (n, %) 4 (5.4) 4 (20) 0 0 0.008 

Delayed gastric emptying 

(n, %) 

4 (5.4) 0 0 4 (9.5) 0.008 

Pancreatic fistula (n, %) 

- ISGPS A 

- ISGPS B 

- ISGPS C 

 

5 (6.8) 

1 (1.4) 

3 (4.1) 

 

0 

0 

0 

 

0 

0 

0 

 

 5 (11.9) 

1 (2.4) 

3 (7.1) 

 

 

1.00 

Biliary fistula (n, %) 0 0 0 0 1.00 

Pancreatic stenosis (n, %) 1 (1.4) 0 1 (8.3) 0 0.16 

Biliary stenosis (n, %) 1 (1.4) 0 1 (8.3) 0 0.16 

Duodenal fistula (n, %) 1 (1.4) 1 (5) 0 0 0.43 

Chyle fistula (n, %) 2 (2.7) 0 0 2 (4.8) 1.00 

Hemorrhage (n, %) 10 (13.5) 1 (5) 1 (8.3) 8 (19) 0.37 

Reintervention needed (n, 

%) 

- Surgical 

- Endoscopic 

- Radiological 

 

7 (9.5) 

3 (4.1) 

7 (9.5) 

 

0 

2 (10) 

0 

 

2 (16.7) 

1 (8.3) 

0 

 

5 (11.9) 

0 

7 (16.7) 

 

 

0.004 

 

Hospital stay (days) 

(IQR) 

13 (8 - 21) 7 (3 – 8) 13 (11 – 

20) 

18 (14 – 

24) 

<0.0001 
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Supplemental Table 2: Pathology results of the 74 patients undergoing a rescue procedure 

for a local recurrence of a first ampullary tumor and with a non-invasive tumor at first 

biopsy 

 

Supplemental Table 3: Survival and recurrence analysis of the 74 patients undergoing a 

rescue procedure for a local recurrence of a first ampullary tumor and with a non-invasive 

tumor at first biopsy 

IQR: interquartile range, APC: argon plasma coagulation, RFA: radiofrequency ablation 

 

 

 

 
Overall 

population 
EP after EP TSA PDD 

p 

N (%) 74 (100) 20 (27) 12 (16.2) 42 (56.8) - 

Adenoma (n, %) 42 (56.8) 20 (100) 10 (83.3) 12 (28.6) <0.0001 

Adenocarcinoma (n, %) 32 (43.2) 0 2 (16.7) 30 (71.4) <0.0001 

pT stage (n, %) 

- Adenoma 

- PTis 

- pT1a 

- pT1b 

- pT2 

- pT3a 

- pT3b 

- pT4 

 

42 (56.8) 

1 (1.4) 

8 (10.8) 

6 (8.1) 

14 (18.9) 

1 (1.4) 

0 

2 (2.7) 

 

20 (100) 

0 

0 

0 

0 

0 

0 

0 

 

10 (83.3) 

0 

2 (16.7) 

0 

0 

0 

0 

0 

 

12 (28.6) 

1 (2.4) 

6 (14.3) 

6 (14.3) 

14 (33.3) 

1 (2.4) 

0 

2 (4.8) 

 

 

 

 

<0.0001 

 

R0 resection (n, %) 64 (86.5) 17 (85) 10 (83.3) 37 (88.1) 0.81 

 Overall 

population 

EP after EP TSA PDD p 

N (%) 74 (100) 20 (27) 12 (16.2) 42 (56.8)  

Median follow up (months) 

(IQR*) 

31 (13 – 63) 32 (19 – 62) 44 (21 – 65) 26 (11 – 69) 0.72 

2nd recurrence (%) 

- Local 

- Metastatic 

 

11 (14.9) 

8 (10.8) 

 

8 (40) 

0 

 

2 (16.7) 

0 

 

1 (23.8) 

8 (19) 

 

0.0001 

Time to recurrence (months) 

(IQR) 

 9 (3 – 9) 0 (0 – 1) 16 (12 – 20) 0.05 

Disease free survival at 3 years  74% 90% 76% 66%  

Overall survival at 3 years 84% 100% 90% 76%  

Recurrence treatment (%) 

- APC 

- RFA 

- Endoscopic 

mucosectomy 

- SA 

- PDD 

- Chemo/Radiotherapy 

- Best supportive care 

 

4 (5.4) 

1 (1.4) 

3 (4.1) 

 

0 

2 (2.7) 

6 (8.1) 

3 (4.1) 

 

3 (15) 

0 

3 (15) 

 

0 

2 (10) 

0 

0 

 

1 (8.3) 

1 (8.3) 

0 

 

0 

0 

0 

0 

 

0 

0 

0 

 

0 

0 

6 (14.3) 

3 (7.1) 

 

 

 

 

< 0.0001 
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ABBREVIATIONS 

NEN: neuroendocrine neoplasia 

PD: pancreaticoduodenectomy 

TSA: transduodenal surgical ampullectomy 

EP: endoscopic papillectomy 

IQR: interquartile range 

NF1: neurofibromatosis type 1 

NA: not available 

BD: biliary duct 

PD: pancreatic duct 

APC: argon plasma coagulation 

RFA: radiofrequency ablation 

FU: follow-up 

CHT: chemotherapy 

DFS: disease-free survival 

OS: overall survival 

ASGE: American society for gastrointestinal endoscopy 

ISGPS: International Study Group of Pancreatic Surgery  

EUS: endoscopic ultrasonography 

FNB: fine needle biopsy 

CT: computed tomography 

MRI: magnetic resonance imaging 
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ABSTRACT 

Background: Ampullary neuroendocrine neoplasia (NEN) are rare and evidence regarding 

their management are scarce. This study aimed to describe their clinico-pathological features, 

their management and prognosis. 

Methods: Utilizing a multi-institutional international database, patients treated with either 

endoscopic papillectomy (EP), transduodenal ampullectomy (TSA) or pancreatoduodenectomy 

(PD) for NEN were included. Rate of complete resection, complications and recurrences were 

assessed. Meanwhile, comparisons were gathered through a literature review. 

Results: 65 patients were included, 20 (30.8%) treated with EP, 19 (29.2%) with TSA and 26 

(40%) with PD. Patients were mostly asymptomatic (70.8%, n= 46). EP had 10% (n= 2) of 

severe complications and only 50% (n= 10) R0 rate. Severe complications (Clavien III to V) 

did not happen for TSA and occurred in 15.4% (n= 4) of PD patients, with a 89.5% (n= 17) and 

100% (n= 26) R0 rate, respectively, with a pN1/2 rate of 53.9% after PD. Three-year OS and 

DFS after EP, TSA and PD were 90% and 66%; 75% and 75%; 91% and 69%, respectively. 

Conclusions:  Management of ampullary NEN is challenging. EP should not be performed in 

lesions larger than 1 cm or with a EUS-T-stage beyond T1. A local resection by TSA seems 

safe and feasible for lesions without nodal involvement. PD should be preferred for larger 

ampullary NEN at risk of nodal metastasis. 

Keywords: ampulla of Vater, ampullary neuroendocrine neoplasia, pancreaticoduodenectomy, 

transduodenal surgical ampullectomy, endoscopic papillectomy 
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INTRODUCTION 

The ampulla of Vater is a specific anatomic structure at the junction of the common bile 

duct and the main pancreatic duct on a small segment of duodenal mucosa (1). Neuroendocrine 

neoplasms (NEN) of the ampulla are very scarce and account for about 2% of ampullary 

malignancies and less than 0.3% of all gastrointestinal NENs (2,3). Ampullary NEN 

significantly differ from non-ampullary duodenal NEN. Ampullary NEN are usually larger in 

size, show a higher rate of lymph node invasion (50%) (4) and are frequently associated with 

obstructive jaundice, in up to 60% of cases, at diagnosis (5). Ampullary NEN can be associated 

with type 1 neurofibromatosis (NF1) (5), or present with somatostatin secretion (5).  

Scientific and clinical data are rare and mostly case reports have been published (5 – 

24). Thus, there are no consensus or recommendations for the treatment of ampullary NEN and 

the current guideline for ampullary tumors of the European Society of Gastrointestinal 

Endoscopy (ESGE) did not state any suggestion, as well as the ENETS or NANETS one (25). 

Currently, there are three therapeutic options for the management of ampullary tumors: 

endoscopic papillectomy (EP) (26), transduodenal surgical ampullectomy (TSA) (27) and 

pancreaticoduodenectomy (PD) (28). Concerning ampullary NEN, the extent of the resection 

is controversial. A radical resection by PD is often considered as the preferred treatment as 

ampullary NEN show more frequent lymph node invasion compared to duodenal NEN (12, 18). 

However, a local resection by either TSA or an EP resulted in a lower morbidity (29, 30) 

compared to PD and was not shown to be inferior regarding patients’ survival in some series 

(19). However, data is limited, on small series and non-comparative, thus these results need to 

be interpreted with caution.  

The aim of this work was to describe clinico-pathological features, management and outcomes 

of patients with ampullary NEN that were managed by either EP, TSA or PD out of a multi-

institutional retrospective cohort.  
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METHODS  

Inclusion criteria and data collection 

This study used the database of the ESAP study (Endoscopic Papillectomy vs. Surgical 

Ampullectomy vs. Pancreaticoduodenectomy for ampullary neoplasm), that was developed in 

the framework of a multinational multicenter retrospective study (31). All consecutive adult (> 

or = 18 years old) patients with an ampullary NEN between 2007 and 2018 were identified out 

of 58 endoscopic or surgical participating centers (Europe, United States of America and Asia).  

The following medical information was extracted from the ESAP study database: age at 

diagnosis, gender, anthropometrics, co-morbidities, anticoagulation, concomitant hereditary 

polyposis syndrome, clinical presentation, size, morphology and histology of the lesion. 

Specific information regarding the interventional procedures (duration, rate of en bloc and 

complete resection, repeated interventions, recurrence, specific complications and others) was 

also used. The morbidity induced by early complications was stratified according to the ASGE 

complication scale (32) for endoscopic procedures, the International Study Group of Pancreatic 

Surgery (ISGPS) classification for postoperative pancreatic fistula (33) and the Clavien-Dindo 

classification (34) for surgical procedures. TNM grading on pathology was made according to 

the 8th edition of the Union for International Cancer Classification for NEN (supplemental 

data table 1) (35).  

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). Furthermore, local legal and regulatory 

authorities as well as the medical secrecy and the Federal Data Protection Act was followed. 
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Statistical analysis  

Continuous variables are expressed as median and Interquartile Range (IQR) and/or 

percentage, as appropriate. Chi-square or Fisher exact tests were used to compare differences 

in discrete or categorical variables, and ANOVA or Kruskal-Wallis test was used for continuous 

variables. Residual lesion was defined as any local lesion observed on a control endoscopy 

performed in the first 6 months post-EP, TSA or PD. Recurrence was defined as tumor on 

radiological/nuclear medicine imaging (lymph node metastases, liver metastases, or distant 

metastases) or local recurrence observed on a control endoscopy performed after the first 6 

months post-EP or TSA. Disease-free survival (DFS) was defined as the time between primary 

resection and the first evidence of tumor recurrence on imaging/endoscopy. Overall survival 

(OS) was defined as the time between primary resection and death or endpoint. Patients were 

followed up until death or end of follow-up (January 2021). Survival probabilities were 

estimated with the Kaplan–Meier method and survival was compared between groups with the 

log rank test. Univariate and multivariate analyses were performed using the Cox proportional 

hazards regression model to evaluate significant recurrence predictors and their relative role in 

the cohort. All tests were two sided. For all tests, statistical significance was set at p<0.05. Data 

were analyzed with STATA 16.1 statistical software (Stata Statistical Software: Release 17. 

College Station, TX: Stata Corp LP).  
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Supplemental Table 1: TNM grading of the ampullary NEN according to the 8th edition 

of the Union for International Cancer Control35 

 pT  pN 

T1a Limited to sphincter of Oddi N0 No lymph node involvement 

T1b Invasion into duodenal submucosa N1 Metastasis in 1–3 lymph nodes 

T2 Invasion into duodenal muscularis 

propria 

N2 Metastasis in ≥ 4 lymph nodes 

T3a Invasion into pancreas ≤ 0.5cm  

T3b Invasion into pancreas > 0.5cm M0 No distant metastasis 

T4 Involvement of celiac or superior 

mesenteric axis 

M1 Distant metastasis 
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RESULTS 

Patients and tumors characteristics (Figure 1, Table 1) 

              Overall, 65 patients with an ampullary NEN were included (Figure 1). Patients’ and 

lesions’ characteristics are shown in Table 1. Briefly, 20 patients (30.8%) were treated with 

EP, 19 (29.2%) with TSA and 26 (40%) with PD. Median age was 58 years (interquartile range 

(IQR): 50;66), and 28 (43.1%) of the patients were female. The median BMI was 25 kg/m² 

(IQR: 22;29) and patients were mostly without severe comorbidities (American Society of 

Anesthesiologists (ASA) score 1-2 (86.2%, n = 56)). Most patients were asymptomatic at 

diagnosis (70.8%, n = 46) and in symptomatic patients mainly jaundice or pancreatitis were 

reported (24.6%, n = 16). The median tumor size was 15 mm. Two patients, one (5%) in the EP 

and one (3.8%) in PD group with an ampullary NEN were also diagnosed with a type 1 

neurofibromatosis; no patients presented with somatostatin secretion. Patients were comparable 

regarding baseline characteristics, in particular tumour size (p = 0.43), but PD patients were 

more often symptomatic than TSA and EP patients (p = 0.049) and with a trend to larger lesions. 

Table 1: Demographic and preoperative characteristics of the 65 patients undergoing an 

endoscopic or surgical procedure for an ampullary NEN 

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy; IQR: Interquartile Range; NF1: neurofibromatosis type 1; BMI: 

Body Mass Index; ASA: American society of anesthesiologists 

 

 

Overall 

population 
EP TSA PD p 

N (%) 65 (100) 20 (30.8) 19 (29.2) 26 (40) - 

Age (years) (IQR) 58 (50;66) 65 (56;68) 57 (50;66) 56 (44;65) 0.09 

Female (n, %) 28 (43.1) 7 (35) 8 (42.1) 13 (50) 0.60 

NF1 (n, %) 2 (3.1) 1 (5) 0 1 (3.8) 1.00 

BMI (kg/m2) (IQR) 25 (22;29) 27 (23;29) 23 (21;28) 25 (22;28) 0.86 

ASA score I-II (n, %) 56 (86.2) 17 (85) 14 (73.7) 25 (96.2) 0.11 

Clinical presentation at diagnosis 

(n, %) 

- Jaundice 

- Pancreatitis 

- Cholangitis 

- Asymptomatic 

 

11 (16.9) 

5 (7.7) 

3 (4.6) 

46 (70.8) 

 

3 (15) 

2 (10) 

2 (10) 

13 (65) 

 

0 

2 (10.5) 

1 (5.3) 

16 (84.2) 

 

8 (30.8) 

1 (3.8) 

0 

17 (65.4) 

 

 

0.049 

Tumor size (mm) (IQR) 15 (12;20) 15 (14.5;20) 14 (11;20) 19 (15;20) 0.43 
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Figure 1: Flow chart of studied population 

 

 

 

 

NEN: neuroendocrine neoplasm; EP: endoscopic papillectomy; TSA: transduodenal 

ampullectomy; PD: pancreatoduodenectomy 
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Intraoperative outcomes (Table 2) 

 In the EP group, 10 (50%) patients had a biliary duct (BD) stent after the procedure, 4 

(20%) received a pancreatic duct stent and 1 (5%) patient had a complementary argon plasma 

coagulation (APC) therapy to cauterize residual tissue left after EP. 

 Concerning patients undergoing TSA, all procedures were performed through 

laparotomy, 17 (89.5%) were drained and 10 (52.6%) received a trans cystic drain. Median 

blood loss was 100 mL (IQR: 20;190). 

 In the PD group, 23 (88.5%) procedures were open procedures (i.e. laparotomy), all of 

them were drained and none needed a trans-cystic drain. Median blood loss was 300 mL (IQR: 

150;575). 

Table 2: Intraoperative parameters characteristics of the 65 patients undergoing an 

endoscopic or surgical procedure for an ampullary NEN 

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy; IQR: interquartile range  BD: biliary duct; MPD: main pancreatic 

duct; APC: argon plasma coagulation 

 

 

 

 
Overall 

population 
EP TSA PD 

N (%) 65 (100) 20 (30.8) 19 (29.2) 26 (40) 

Duodenotomy size (mm) (IQR) 22 (20;26.5) - 22 

(20;26.5) 

- 

Anastomosis (n, %) 

- pancreaticojejunostomy 

- pancreaticogastrostomy 

 

23 (35.4) 

3 (4.6) 

 

- 

 

- 

 

23 (88.5) 

3 (11.5) 

Surgical drain (n, %) 44 (67.7) - 17 (89.5) 26 (100) 

Trans-cystic drain (n, %) 10 (15.4)  10 (52.6) 0 

Blood loss (mL) (IQR) 100 (0;200) 0 100 

(20;190) 

300 (150;575) 

BD stent after EP (n, %) 10 (15.4) 10 (50) - - 

MPD stent after EP (n, %) 4 (6.2) 4 (20) - - 

Complementary APC (n, %) 1 (1.5) 1 (5) - - 



83 
 

Early postoperative outcomes (Table 3) 

 Concerning EP, 4 (20%) patients presented ASGE mild to moderate adverse events and 

2 (10%) with severe ASGE adverse events. There was 1 (5%) duodenal perforation and 5 (25%) 

hemorrhages. Reintervention was needed in 4 cases (20%): 3 (15%) to control hemorrhages and 

1 (5%) to drain infected necrosis from an acute pancreatitis. All these reinterventions were 

endoscopic. Median hospital stay was 3 days (IQR: 1;5). 

 In the TSA group, patients postinterventional complications occurred in 9 (47.4%), all 

being non-severe (Clavien-Dindo I/II). There was one (5.3%) Grade B pancreatic fistula (PF). 

Median hospital stay was 10 days (IQR: 8;14). 

 Concerning PD, at least mild complications occurred in all (100%) patients including 4 

(15.3%) being severe (Clavien-Dindo III-V) with one (3.8%) postoperative death due to 

pancreatic fistula and postoperative hemorrhage that could not be controlled by surgical 

reintervention. There were 3 (11.5%) biochemical leaks, 4 (15.4%) Grade B PF and 1 (3.8%) 

Grade C PF and 4 (15.4%) hemorrhages. Reintervention was necessary in 4 (15.4%) cases, 3 

surgical (11.5%) and 1 (3.7%) radiological, all performed for haemorrhages. Median hospital 

stay was 13 days (IQR: 9;19).  

 Complications were comparable among each group, except for the PD patients that had 

significantly more sepsis (p= 0.001). Reinterventions were more often performed through 

surgery in the PD group versus endoscopy in the EP group (p = 0.03). Length of stay was 

significantly shorter for EP patients compared to TSA and PD patients (p < 0.001). 
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Table 3: Postoperative outcomes of the 65 patients undergoing an endoscopic or surgical 

procedure for an ampullary NEN 

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy; ASGE: American society for gastrointestinal endoscopy; ISGPS: 

international study group for pancreatic surgery; IQR: interquartile range 

 

 

 

 

 

 

 

 

 

 
Overall 

population 

 

EP 

 

TSA PD p 

N (%) 65 (100) 20 (30.8) 19 (29.2) 26 (40) - 

Complications (n, %) 

- Clavien I-II 

- Clavien III-V 

 

31 (47.7) 

4 (6.2) 

 

- 

- 

 

9 (47.4) 

0 

 

22 (84.6) 

4 (15.4) 

 

0.55 

ASGE endoscopic adverse events 

(n, %) 

- Mild/moderate 

- Severe 

- Fatal 

 

4 (6.2) 

2 (3.1) 

0 

 

4 (20) 

2 (10) 

0 

 

- 

 

- 

 

- 

Sepsis (n, %) 8 (12.3) 0 0 8 (30.8) 0.001 

Pancreatic fistula (n, %) 

- Biochemical leak 

- ISGPS grade B/C 

 

3 (4.6) 

6 (9.2) 

 

- 

- 

 

0 

1 (5.3) 

 

3 (11.5) 

5 (19.2) 

 

1.00 

 

Biliary fistula (n, %) 0 0 0 0 1.00 

Pancreactic stenosis (n, %) 0 0 0 0 1.00 

Biliary stenosis (n, %) 0 0 0 0 1.00 

Duodenal fistula (n, %) 1 (1.5) 1 (5) 0 0 0.60 

Chyle fistula (n, %) 0 0 0 0 1.00 

Hemorrhage (n, %) 10 (15.4) 5 (25) 0 4 (15.4) 0.06 

Reintervention needed (n, %) 

- Surgical 

- Endoscopic 

- Radiological 

 

3 (4.6) 

5 (7.7) 

1 (1.5) 

 

0 

4 (20) 

0 

 

0 

0 

0 

 

3 (11.5) 

0 

1 (3.8) 

 

 

0.03 

Hospital stay (days) (IQR) 9 (5;14) 3 (1;5) 10 (8;14) 13 (9;19) <0.001 
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Pathology results (Table 4, Supplemental Tables 2 and 3) 

 In the EP group, tumors were mostly pT1 (60%) and pT2 (25%) with NEN grade 1 

(70%) and 2 (25%). Median Ki67 index was 2% (IQR: 1;4) There was no BD or main pancreatic 

duct extension, and complete R0 resection was achieved in 10 (50%) patients. In univariate 

analysis, neither the grade (p = 0.91), the size (10 mm or less vs more than 10 mm; p = 0.86) 

nor the pT stage (p = 1.00) were significantly associated with an increased risk of R1 resection 

in these small groups. We chose a 10 mm threshold because all R1 resection were performed 

on tumors measuring 10 mm or more. 

Concerning TSA group, tumours were mostly pT1 (63.2%, n = 12) and pT2 (21.1%, n 

= 4). They were mostly NEN grade 1 (84.2%, n = 16) and 2 (15.8%, n = 3). Median Ki67 was 

2% (IQR: 1;3.5). There was no BD or main pancreatic duct extension and the rate of complete 

resection was achieved in 17 (89.5%) patients. 

In the PD group, ampullary NEN were mainly pT1 (30.8%, n = 8) and pT2 (50%, n = 

13); pN0 (46.2%, n = 12), pN1 (15.4%, n = 4) and pN2 (38.5%, n = 10). Determined by Ki67 

index (mean 1.6, IQR 0.3; 2) there were mostly NEN grade 1 (61.5%, n = 16) and 2 (19.2%, n 

= 5). The median number of lymph node metastases was 1, and median number of lymph node 

harvested was 20. There was no BD or main pancreatic duct extension and resection was R0 in 

all 26 (100%) patients. R0 rate was higher in PD (100%, n = 26) patients compared to TSA 

(89.5%, n = 17) and EP (50%, n = 10) patients (p < 0.001). 

Lymph node invasion does not increase significantly with tumor size (p = 0.75) or 

tumour grading (p = 0.21). In our cohort, lymph node invasion is more important in tumours 

measuring 1 – 2 cm and grade 1 tumours (Supplemental Tables 1 and 2). 
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Table 4: Pathological results of the 65 patients undergoing an endoscopic or surgical 

procedure for an ampullary NEN 

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy; IQR: interquartile range ; NET : neuroendocrine tumor; NEC: 

neuroendocrine carcinoma 

Supplemental Table 2: size of the 26 NEN undergoing pancreaticoduodenectomy (PD) 

and nodal involvement  

                   N stage 

Size 

pN0 

(n= 12) 

pN+ 

(n= 14) 
p 

<1 cm (n= 4) 1 (25%) 3 (75%)  

0.75 1 – 2 cm (n= 15) 7 (46.7%) 8 (53.3%) 

>2 cm (n= 7) 4 (57.1%)  3 (42.9%) 

 

 

 

 

 

 Overall 

population 

EP 

 

TSA PD p 

N (%) 65 (100) 20 (30.8) 19 (29.2) 26 (40) - 

Tumor size (mm) (IQR) 17 (12;22) 16 (13;20) 17 (11;25) 17 (14;21) 0.9 

pT stage (n, %) 

- x 

- T1 

- T2 

- T3 

 

8 (12.3) 

32 (49.2) 

22 (33.8) 

3 (4.6) 

 

2 (10) 

12 (60) 

5 (25) 

1 (5) 

 

3 (15.8) 

12 (63.2) 

4 (21.1) 

0 

 

3 (11.5) 

8 (30.8) 

13 (50) 

2 (7.7) 

 

 

0.20 

 

 

Grade (n,%) 

- NET G1 

- NET G2 

- NET G3 

- NEC 

 

46 (70.8) 

13 (20) 

3 (4.6) 

3 (4.6) 

 

14 (70) 

5 (25) 

1 (5) 

0 

 

16 (84.2) 

3 (15.8) 

0 

0 

 

16 (61.5) 

5 (19.2) 

2 (7.7) 

3 (11.5) 

 

 

0.44 

Ki67 %, (median, IQR) 2 (1;4.5) 2 (1;4) 2 (1;3.5) 1.5 (0.3;2) 0.69 

Microvascular invasion (n, %) 11 (16.9)  1 (5) 4 (21.1) 6 (23.1) 0.22 

Lymphovascular invasion (n, 

%) 

10 (15.4) 2 (10) 1 (5.3) 7 (26.9) 0.15 

Perineural invasion (n, %) 7 (10.8) 0 0 7 (26.9) 0.002 

pN1/2 (n, %) 14 (21.5) - - 14 (53.9) < 0.001 

R0 resection (n, %) 53 (81.5) 10 (50) 17 (89.5) 26 (100) < 0.001 
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Supplemental Table 3: size of the 26 NEN undergoing pancreaticoduodenectomy (PD) 

and grading 

                   N stage 

Grade 

pN0 

(n= 12) 

pN+ 

(n= 14) 
p 

NET G1 (n= 16) 10 (62.5%) 6 (37.5%)  

0.21 NET G2 (n= 5) 1 (20%) 4 (80%) 

NET G3 (n= 2) 0 2 (100%) 

NEC (n=3) 1 (33.3%) 2 (66.6%) 

NET: neuroendocrine tumor; NEC: neuroendocrine carcinoma 

 

Overall and disease-free survival (Table 5, Figure 2 and 3) 

 Concerning EP group, the median follow-up (FU) was 27 months (IQR: 13;40). There 

were 6 (30%) residual lesions and 2 (10%) local recurrences. For the record, residual lesion was 

defined as any local lesion observed on a control endoscopy performed in the first 6 months 

post-procedure. Recurrence was defined as tumor on radiological/nuclear medicine imaging or 

local recurrence observed on a control endoscopy performed after the first 6 months post-

procedure. Residual lesions were treated with TSA in 1 case (5%) and PD in 6 cases (30%). 

Both recurrences were from grade 1 NETs. One (5%) occurred three years after initial treatment 

on the mucosectomy scar and was resected by a redo mucosectomy. The other local recurrence 

was detected 10 years after initial treatment and was treated by a rescue PD. Three-year overall 

survival (OS) and disease-free survival (DFS) were 90% and 66%, respectively. 

In the TSA group, the median FU was 51 months (IQR: 24;69). There were 2 (10.5%) 

residual lesions and 1 (5.3%) metastatic recurrence. Residual lesions were treated with 

radiofrequency ablation (RFA) and metastatic recurrence was treated with chemotherapy 

(CHT). Metastatic recurrence occurred 7 months after initial treatment and was from a grade 1 

NET. Three-year OS and DFS were both 75%. 
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Concerning PD group, the median FU was 35 months (IQR: 15;58). There were three 

(11.5%) metastatic recurrences that were treated with CHT. Metastatic recurrences occurred 3, 

6 and 9 months after initial treatment and were respectively from 2 neuroendocrine carcinomas 

and 1 grade 3 NET. Three-year OS and DFS were 91% and 69% respectively. 

 Groups were statistically comparable for length of FU and recurrence patterns. EP group 

had more residual lesions (p = 0.003). Recurrence treatments were also different, with more 

rescue PD in the EP group, more RFA in the TSA group and more CHT in the PD group. Three-

year OS and DFS did not differ among groups (Fig. 2 and 3). In univariate analysis neither age, 

tumor grade >1, pT stage >1 or R1 status were significantly associated with both three-year OS 

and DFS. 

 Table 5: Overall and disease-free survival of the 65 patients undergoing an endoscopic or 

surgical procedure for an ampullary NEN 

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy;  IQR: interquartile range; APC: argon plasma coagulation; RFA: 

radiofrequency ablation  

 Overall 

population 

EP 

 

TSA PD p 

N (%) 65 (100) 20 (30.8) 19 (29.2) 26 (40) - 

Median follow up (months) 

(IQR) 

35 (17;55) 27 (13;40) 51 (24;69) 35 (15;58) 0.14 

Residual lesion (n, %) 8 (12.3) 6 (30) 2 (10.5) 0 0.003 

Recurrence (n, %) 

- Local 

- Metastatic 

 

2 (3.1) 

4 (6.2) 

 

2 (10) 

0 

 

0 

1 (5.3) 

 

0 

3 (11.5) 

 

0.07 

Disease free survival at 3-

years  

75% 66% 75% 69% - 

Overall survival at 3-years 92% 90% 75% 91% - 

Residual lesion or recurrence 

treatment (n, %) 

 

- RFA 

- Endoscopic 

mucosectomy 

- TSA 

- PD 

- Chemo/Radiotherapy 

  

 

 

2 (3.1) 

1 (1.5) 

 

1 (1.5) 

6 (9.2) 

4 (6.2) 

 

 

 

0 

1 (5) 

 

1 (5) 

6 (30) 

0 

 

 

 

2 (10.5) 

0 

 

0 

0 

1 (5.3) 

 

 

 

0 

0 

 

0 

0 

3 (11.5) 

 

 

 

 

 

<0.0001 



89 
 

Figure 2: Three-year overall survival survival following management of 65 ampullary 

NEN  

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy 
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Figure 3: Three-year disease-free survival following management of 65 ampullary NEN  

 

 

EP:.endoscopic papillectomy; TSA: transduodenal ampullectomy; PD: 

pancreatoduodenectomy 
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DISCUSSION 

 Data on the management of ampullary NEN are rare and recommendation on their 

management not evidence based, underlining the need of collaborative multicentric work on 

these rare tumours. In the present multicentric work, a retrospective analysis of a large 

multinational database was performed, analyzing 65 patients with ampullary NEN managed 

with EP, TSA or PD. We put our results in perspective with a review of the existing literature 

about ampullary NEN to improve our knowledge of their clinical features, management, and 

outcomes (Table 6 and 7).  

In our cohort median age was 58 years old, jaundice was present in 16.9% of them, but 

most of them were asymptomatic at diagnosis. None of them presented with carcinoid syndrome 

and only a few patients (3.1%, n= 2) suffered from NF1. Compared to the data gathered in 

literature (Table 6), jaundice was less preponderant as well as NF1, but we also confirmed that 

a carcinoid syndrome is very uncommon. 

Table 6: Literature review of the most common clinical features of ampullary NEN 

NF1: neurofibromatosis type 1 

 

Author Type of 

study 

Number 

of 

patients 

Age  

(median; 

range) 

Main 

symptom 

Carcinoid 

syndrome 

NF1 

association  

Hartel et al.5 Review of 

literature  

105 48.6  

(21 – 86) 

Jaundice 

(53.1%) 

2.8% 25.9% 

Ricci et al.6 Review of 

literature  

27 48.5  

(23 – 78) 

Jaundice 

(60%) 

0 33% 

Jayant et al.12 Case series 4 49  

(30 – 70) 

Jaundice 

(75%) 

0 25% 

Milanetto et al.13 Retrospective 

cohort  

18 61.5  

(29 – 73) 

Jaundice 

(22%) 

0 5.5% 

Witzigmann et 

al.16 

Case series  6 49.5  

(44.5 – 53) 

Jaundice 

(50%) 

0 33.3% 

Clements et al.18 Review of 

literature 

90 52  

(23 – 86) 

Jaundice 

(59%) 

2.2% 23% 

Dumitrascu et al22 Case series 6 54  

(32 – 68) 

Jaundice 

(66.6%) 

0 16.7% 



92 
 

Table 7: Literature review of the management and outcomes of ampullary NEN 

Author Type of study Number 

of 

patients 

Treatment (%) Grading (%) pT stage (%) pN stage (%) Survival 

Ricci et al.6 Review of literature  27 PD (44.4) 

TSA (29.6) 

Other (26) 

NA NA N+ (26) 3-year OS: 

 84% 

Dogeas et al.10 Retrospective cohort 21 PD (90.5) 

EP (9.5) 

 

G1 (47.6) 

G2 (4.8) 

G3 (4.8) 

NA (42.8) 

T1 (4.8) 

T2 (4.8) 

T3 (38.1) 

T4 (19) 

NA (33.3) 

N+ (53) 5-year OS: 

 76% 

Randle et al.11 Retrospective cohort 120 Radical resection (49.5) 

Local resection (50.5) 

G1 (42.5) 

G2 (20) 

G3/NEC (37.5) 

NA N+ (72.9) 3-year OS: 71.4% 

Jayant et al.12 Case series 4 PD (75%) 

Other (25%) 

G1 (25) 

G2 (25) 

G3/NEC (50) 

NA N+ (25) 3-year OS: 75% 

Milanetto et al.13 Retrospective cohort  18 PD (61) 

TSA (39) 

G1 (39) 

G2 (27.7) 

G3 (27.7) 

NA (5.6) 

NA Nx (27.8) 

N0 (11.1) 

N1 (61.1) 

3-year OS: 76.6% 

Witzigmann et al.16 Case series  6 PD (66.7) 

TSA (16.7) 

Other (16.7) 

NA T1 (33.3) 

T2 (16.7) 

T3 (50) 

Nx (16.7) 

N0 (66.7) 

N1 (16.7) 

3-year OS: 100% 

Clements et al.18 Review of literature 90 PD (57.8) 

TSA (24.4) 

Other (17.8) 

NA NA N+ (36.7) NA 

Dumitrascu et al.22 Case series 6 PD (100) G1 (50) 

G2 (16.7) 

G3 (33.3) 

T1 (50) 

T2 (33.3) 

T3 (16.7) 

N0 (33.3) 

N1 (66.7) 

3-year OS: 75% 

Scmhocker et al.23 Retrospective cohort 15 PD (100) G1 (60) 

G2 (26.7) 

G3 (13.3) 

T1 (13.3) 

T2 (46.7) 

T3 (40) 

N+ (86.7) 3-year OS: 100% 

3-year DFS: 70% 

Iwasaki et al.24 Retrospective cohort 8 PD (75) 

TSA (12.5) 

Other (12.5) 

G1 (75) 

G2 (12.5) 

G3/NEC (12.5) 

T1 (12.5) 

T2 (62.5) 

T3 (25) 

Nx (12.5) 

N0 (12.5) 

N1 (62.5) 

3-year OS and DFS: 

85% 
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Preoperative diagnosis of ampullary NENs is usually performed with endoscopic 

ultrasonography (EUS) and lateral duodenoscopy that facilitates histological, T and N 

assessment via fine needle biopsy (FNB) and computed tomography (CT) that completes 

tumour staging (36, 37). However, preoperative EUS/FNB presents a variable failure rate for 

the diagnosis of ampullary NENs. In the literature, accurate preoperative diagnosis rate varied 

from 14% (5) to 75% (22) (52% in our cohort), that could be explained by the submucosal or 

deep intrapapillary localisation of the tumour and the difficulty to locate it on mucosal biopsy 

(5). In our cohort, 55 out of 65 patients (84.6%) had a preoperative EUS with duodenoscopy. 

Unfortunately, we did not have data from nuclear medicine imaging for our patients. 

In the reviewed literature, tumours’ size is rather small, ranging from a median of 1.25 

cm (range: 0.8 – 2) (22) to 2.2 cm (range: 0.1 – 6) (18). Lymph node invasion rate, among all 

tumours who had a lymphadenectomy (excluding local excision and pNx lesions), varies from 

16.7% (16) to 86.7% (23). Ampullary NENs were well differentiated in 42.5% (11) to 75% (24) 

of cases. In our cohort, median tumour size is 1.7 cm (range: 12 – 22), lymph node invasion 

rate is 53.9% for PD patients and 90.8% of the tumours are G1/2 (Table 4). The rate of complete 

resection in our EP group was only about 50%, unusually high. This result combined to the 

difficult preoperative diagnosis of nodal metastases (38) may lead to the conclusion that EP is 

not an adequate treatment option for ampullary NEN. We were not able to evaluate the effect 

of residual lesions and recurrences treatment as our patient count was too low in this regard and 

part of them were rescued by PD, that might have corrected the initial mismanagement. 

Residual lesions or recurrences can still be effectively treated by alternative therapeutic options 

like surgery. Indeed, more robust data are available regarding surgical treatment of ampullary 

NEN.  

PD seem to be the treatment of choice for ampullary NENs (18), due to their significant 

rate of nodal metastasis. Ampullary NEN can present with lymph node invasion independent 
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of tumor size, that was confirmed by our data (Supplemental Tables 1 and 2). The rate of 

lymph node metastasis at diagnosis is about 50% (4). Therefore, a radical excision with 

lymphadenectomy seems to be appropriate in a large proportion of patients. However, surgeons 

need to mind patients’ general condition as PD comes with high morbidity and mortality. Thus, 

a local resection by e.g. TSA may also be appropriate in adequate staged patients without any 

signs of nodal metastasis or lesion non amenable to endoscopic resection. Frozen examination 

of suspicious lymph nodes during TSA may change surgical strategy to PD as for ampullary 

adenocarcinoma (25). Ricci et al. (6) observed that long-term survival was achieved in both PD 

and local excision for ampullary NENs. Dumitrascu et al. (22) observed in univariate analysis 

three factors worsening the prognosis: size > 2 cm, local invasiveness into adjacent organs and 

G3 tumors. Besides, they did not observe OS and DFS difference with or without lymph node 

invasion. Milanetto et al. (13) observed less lymph node invasion in G1 NETs < 2 cm and 

recommends ampullectomy/local excision in this case. The authors also proposed an algorithm 

for the management of ampullary NENs in which the cut-off between TSA and PD is the size 

(2cm) and the T stage (2 to 3). EP is reserved for asymptomatic lesions < 1 cm with TNM stage 

1 and N0 on preoperative staging. In this algorithm, surgical risk and patients’ general condition 

influence the invasiveness of the chosen procedure. In our cohort of mostly ASA 1-2 patients 

(86.2%), it appears that TSA and PD group patients were managed in accordance with this 

algorithm. However, in the EP group, median size was over 1cm, and 30% patients had a NEN 

grading superior to 1 and a pT stage superior to 1. That might explain the low rate of R0 

resection even though we failed to demonstrate an association between tumor size, NEN grade 

or pT stage and R1 resection for EP patients. Therefore, we would not recommend EP for 

ampullary NEN with a size over 1 cm, and a preoperative EUS stage over 1. 

Three-year OS varies from 71.4% to 100% (11, 23). Three-year DFS varies from 70% 

to 85% (23, 24). Recurrence was detected in up to 40-50% of patients (5, 39). In our series, 3-
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year OS is 90%, 75% and 91% respectively for EP, TSA and PD group that received retreatment 

if there was a residual lesion or recurrence. Three-year DFS is for EP, TSA and PDD group 

66%, 75% and 69%, respectively. EP seems to have the longest OS, but the lower DFS. This 

figure seems counterintuitive and might be an effect of the reintervention (mainly rescue PD) 

as the rate of R1 resection was high (50%) as well as the rate of residual lesion (30%). However, 

there are no significant differences, this might be due to the small sample size and the limited 

follow-up in tumours with overall good prognosis. Recurrences rates are low: 11.5% in PD 

group, 5.3% in TSA group and 10% in EP group. In a recent meta-analysis (40), Vanoli et al. 

found similar clinicopathological features (association with NF1, rare functional syndrome), 

but also prognosis factors associated with survival: NEN grade >1, age at diagnosis >60 years 

old, small vessel invasion, pancreatic invasion and distant metastasis at diagnosis. In our cohort, 

we only had no metastatic patients, however we did not find tumour grading, pT stage, age and 

resection status to be significantly associated with survival in univariate analysis. Moreover, 

they found tumour size to be related with lymph node invasion, which we did not.  

Of course, present work has its limitations: the retrospective design, the selection bias 

with patients in the PD group having higher grade and pT stage tumours – not significantly 

though. However, prospective studies are hard to perform given the scarcity of ampullary NENs 

and we present here a large cohort with an exhaustive literature review to back our results. 

Ampullary NEN are a distinct entity with specific clinical features. Their treatment is 

challenging and EP should only be performed after a careful preoperative work-up in high-risk 

candidates with lesions larger than 1cm or with a preoperative EUS T stage superior to 1 

because of a high risk of node positivity even for small lesions (< 1cm). A local resection by 

TSA seems safe and feasible for lesions without nodal involvement. PD is the preferred 

therapeutic option for ampullary NEN at high risk of or with nodal metastasis. 
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RESUME  

 

Contexte :  

Les tumeurs de l’ampoule de Vater sont rares et leur traitement repose sur l’ampullectomie endoscopique (AE), 

chirurgicale (AC) et la duodénopancréatectomie céphalique (DPC). Ce travail se concentre sur deux situations 

rares, de prise en charge complexe : les récidives locales après une première AE ou AC et les tumeurs 

neuroendocrines (TNE).  

 

Méthode : 

Les données utilisées pour ce travail proviennent d’une cohorte rétrospective multicentrique (58 centres) de 

patients pris en charge pour des tumeurs ampullaires entre 2005 et 2019. 

 

Résultats : 

Les récidives locales : sur 103 patients inclus, 21 (20.4%) ont eu une re-AE, 14 (13.6%) une AC, 68 (66%) une 

DPC. La reAE présentait 4.8% (n = 1) de complications sévères/fatales (Clavien III-V), l’AC et la DPC 28.6% (n 

= 4) et 25% (n = 17) respectivement (p = 0.1). La DPC avait une mortalité de 4.4% (n = 2). Les taux de résection 

R0 étaient de 81% (n = 17), 85.7% (n = 12) et 92.6% (n = 63) pour les groupes AE, AC et DPC (p = 0.2). Les 

récidives sous forme d’adénocarcinomes étaient plus fréquentes dans le groupe DPC (79.4%, n = 54 versus 21.4%, 

n = 3 pour le groupe AC et 4.8%, n = 1 pour le groupe reAE, p < 0.0001). Les survies globales et sans récidive à 

3 ans étaient comparables. 

 

Les TNE : sur 65 patients inclus, 20 (30.8%) ont été traités par AE, 19 (29.2%) par AC et 26 (40%) par DPC. Les 

patients étaient majoritairement asymptomatiques (70.8%, n = 46). L’AE présentait 10% (n = 2) de complications 

sévères et 50% (n = 10) de résection R0. Les complications Clavien III à V étaient inexistantes dans le groupe AC 

et concernaient 15.4% (n = 4) des patients opérés par DPC avec respectivement 89.5% (n = 17) et 100% (n = 26) 

de résection R0, et un taux de pN1/2 de 53.9% après DPC. Les survies globales et sans récidives à 3 ans étaient 

comparables. 

 

Conclusion : 

L’endoscopie convient mieux aux récidives non carcinomateuses, avec résection R0 et survie comparables à la 

chirurgie. La chirurgie convient mieux aux récidives carcinomateuses : AC pour les carcinomes in situ et DPC au-

delà.  

L’AE ne devrait pas être pratiquée pour des TNEA de plus de 1 cm ou avec un stade usT supérieur à 1. La résection 

par AC est satisfaisante pour les tumeurs de grade 1 à 2 et usT 1 à 2 sans envahissement ganglionnaire, surtout 

pour les patients à risque. La DPC est l’option de choix des TNEA avec envahissement ganglionnaire. 
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Résumé :  

 

Contexte :  

Les tumeurs de l’ampoule de Vater sont rares et leur traitement repose sur l’ampullectomie endoscopique (AE), 

chirurgicale (AC) et la duodénopancréatectomie céphalique (DPC). Ce travail se concentre sur deux situations 

rares, de prise en charge complexe : les récidives locales après une première AE ou AC et les tumeurs 

neuroendocrines (TNE).  
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Les données utilisées pour ce travail proviennent d’une cohorte rétrospective multicentrique (58 centres) de 

patients pris en charge pour des tumeurs ampullaires entre 2005 et 2019. 

Résultats : 

Les récidives locales : sur 103 patients inclus, 21 (20.4%) ont eu une re-AE, 14 (13.6%) une AC, 68 (66%) une 

DPC. La reAE présentait 4.8% (n = 1) de complications sévères/fatales (Clavien III-V), l’AC et la DPC 28.6% (n 

= 4) et 25% (n = 17) respectivement (p = 0.1). La DPC avait une mortalité de 4.4% (n = 2). Les taux de résection 

R0 étaient de 81% (n = 17), 85.7% (n = 12) et 92.6% (n = 63) pour les groupes AE, AC et DPC (p = 0.2). Les 

récidives sous forme d’adénocarcinomes étaient plus fréquentes dans le groupe DPC (79.4%, n = 54 versus 21.4%, 

n = 3 pour le groupe AC et 4.8%, n = 1 pour le groupe reAE, p < 0.0001). Les survies globales et sans récidive à 

3 ans étaient comparables. 

Les TNE : sur 65 patients inclus, 20 (30.8%) ont été traités par AE, 19 (29.2%) par AC et 26 (40%) par DPC. Les 

patients étaient majoritairement asymptomatiques (70.8%, n = 46). L’AE présentait 10% (n = 2) de complications 

sévères et 50% (n = 10) de résection R0. Les complications Clavien III à V étaient inexistantes dans le groupe AC 

et concernaient 15.4% (n = 4) des patients opérés par DPC avec respectivement 89.5% (n = 17) et 100% (n = 26) 

de résection R0, et un taux de pN1/2 de 53.9% après DPC. Les survies globales et sans récidives à 3 ans étaient 

comparables. 

Conclusion : 

L’endoscopie convient mieux aux récidives non carcinomateuses, avec résection R0 et survie comparables à la 

chirurgie. La chirurgie convient mieux aux récidives carcinomateuses : AC pour les carcinomes in situ et DPC au-

delà.  

L’AE ne devrait pas être pratiquée pour des TNEA de plus de 1 cm ou avec un stade usT supérieur à 1. La résection 

par AC est satisfaisante pour les tumeurs de grade 1 à 2 et usT 1 à 2 sans envahissement ganglionnaire, surtout 

pour les patients à risque. La DPC est l’option de choix des TNEA avec envahissement ganglionnaire. 
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