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Abstract
Tumours of the ampulla of Vater are relatively uncommon lesions of the digestive 
system. They are typically diagnosed at an earlier stage than other types of 
tumours in this region, due to their tendency to invoke symptoms by obstructing 
the bile duct or pancreatic duct. Consequently, many are potentially curable by 
excision. Surgical ampullectomy (SA) (or transduodenal ampullectomy) for an 
ampullary tumour was first described in 1899, but was soon surpassed by pancre-
atoduodenectomy (PD), which offered a more extensive resection resulting in a 
lower risk of recurrence. Ongoing innovation in endoscopic techniques over 
recent decades has led to the popularization of endoscopic papillectomy (EP), 
particularly for adenomas and even early cancers. The vast majority of resectable 
ampullary tumours are now treated using either PD or EP. However, SA 
continues to play a role in specific circumstances. Many authors have suggested 
specific indications for SA based on their own data, practices, or interpretations of 
the literature. However, certain issues have attracted controversy, such as its use 
for early ampullary cancers. Consequently, there has been a lack of clarity 
regarding indications for SA, and no evidence-based consensus guidelines have 
been produced. All studies reporting SA have employed observational designs, 
and have been heterogeneous in their methodologies. Accordingly, characteristics 
of patients and their tumours have differed substantially across treatment groups. 
Therefore, meaningful comparisons of clinical outcomes between SA, PD and EP 
have been elusive. Nevertheless, it appears that suitably selected cases of 
ampullary tumours subjected to SA may benefit from favourable peri-operative 
and long-term outcomes with very low mortality and significantly long survival, 
hence its role in this setting warrants further clarification, while it can also be 
useful in the management of specific benign entities. Whilst the commissioning of 
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a randomised controlled trial seems unlikely, well-designed observational studies 
incorporating adjustments for confounding variables may become the best 
available comparative evidence for SA, potentially informing the eventual 
development of consensus guidelines. In this comprehensive review, we explore 
the role of SA in the modern management of ampullary lesions.

Key Words: Ampulla of Vater; Ampullary tumours; Surgical ampullectomy; 
Transduodenal ampullectomy; Endoscopic papillectomy; Pancreatoduodenectomy

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The role of surgical or transduodenal ampullectomy in the management of 
ampullary lesions has not been well-defined and the available evidence has been 
entirely observational. However, it appears that suitably selected cases of ampullary 
tumours may benefit from favourable peri-operative and long-term outcomes with very 
low mortality and significantly long survival, hence the role of surgical ampullectomy 
in this setting warrants further clarification, while it can also be useful in the 
management of specific benign entities. In this comprehensive review, we explore the 
role of surgical ampullectomy in the modern management of ampullary lesions.

Citation: Scroggie DL, Mavroeidis VK. Surgical ampullectomy: A comprehensive review. 
World J Gastrointest Surg 2021; 13(11): 1338-1350
URL: https://www.wjgnet.com/1948-9366/full/v13/i11/1338.htm
DOI: https://dx.doi.org/10.4240/wjgs.v13.i11.1338

INTRODUCTION
Ampullary adenocarcinoma (AAC) is the most common cancer of the ampulla of 
Vater, but represents only 7% of peri-ampullary cancers, and fewer than 1% of all 
cancers of the digestive system[1,2]. Its prognosis is relatively favourable compared to 
other cancers near the ampulla: 5-year survival is 41.5%-53% following surgical 
resection[1,3,4]. AACs are widely believed to develop within adenomas following an 
adenoma-carcinoma sequence[5]. Histological examinations have detected AACs 
within 40.9% of surgically resected lesions which were pre-operatively considered to 
be adenomas[6]. Therefore, ampullary adenomas are typically considered to be pre-
cancerous rather than benign lesions, and some authors have suggested that all 
ampullary lesions should be regarded as potentially malignant[6].

Ampullary tumours may cause symptoms by obstructing the flow of bile or 
pancreatic juice, even when relatively small, and many asymptomatic tumours are 
easily detected during endoscopic investigations for unrelated issues[6].Consequently, 
ampullary tumours are often detected at an earlier stage than other tumours in this 
region[6,7]. Accordingly, many patients will be potentially curable by surgical 
excision. Surgical ampullectomy (SA) (or transduodenal ampullectomy) for ampullary 
cancer was first described by Halsted in 1899[8]. Recurrences were common, therefore 
SA was largely abandoned in favour of the more extensive pancreatoduodenectomy 
(PD), first described in 1898 by Codivilla and subsequently refined throughout the first 
half of the 20th century[9]. A study at the John Hopkins Hospital, Maryland, United 
States, found that PD was performed for 96.7% of ampullary tumours resected 
between 1970 and 2007[6]. The major criticism of PD has been its historically high 
morbidity and mortality, often associated with pancreatic fistulae. However, it has 
become evident in recent years that specialist high-volume tertiary centres can achieve 
comparatively better clinical outcomes and a mortality less than 5%[2].

Recent innovation in endoscopic techniques has led to increasing interest in 
endoscopic papillectomy (EP), which is considerably less invasive than SA and PD. It 
is worth noting that the endoscopic procedure is often referred to as an ampullectomy. 
However, only excision of the duodenal mucosa and submucosa at the papilla is 
involved; it is therefore more accurately referred to as a papillectomy[10]. Accordingly, 
whilst EP and SA are both local excision techniques, EP is less extensive than SA, 
which involves excision of the entire ampulla together with small parts of the 
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duodenal wall, bile duct, pancreatic duct, and occasionally pancreatic parenchyma. A 
recent study of EP for non-invasive ampullary tumours demonstrated eventual 
endoscopic tumour clearance in 91.1% of patients, including repeat procedures for 
recurrences, which occurred in 32.7%[11]. Adverse events occurred in 18.9%, most 
commonly haemorrhage (11.3%); other complications included papillary stenosis, 
acute pancreatitis, and duodenal perforation. The mortality of EP has been reported as 
0.3% or lower[10]. Many authors have advocated EP as the preferred treatment for 
small non-invasive ampullary tumours, including adenomas containing high-grade 
dysplasia (HGD) or carcinoma in-situ (Cis), although historically objections against EP 
were expressed from authors of studies which reported procedure-related deaths[10-
16]. EP has also been suggested as a suitable treatment for carefully selected early 
ampullary cancers, although this has been controversial and some authors have 
advocated PD for all ampullary cancers in patients who are adequately fit due to the 
risk of lymphatic involvement[6,10,17,18].

Despite the dominance of EP and PD, SA is still performed in certain circumstances. 
Determining which patients will benefit from SA requires an understanding of specific 
factors which may make EP or PD unfeasible or unacceptable. We aim to review the 
role of SA in the modern management of resectable ampullary tumours.

PRE-OPERATIVE EVALUATION
The purpose of pre-operative evaluation of ampullary tumours is to determine their 
malignant potential, assess resectability, and establish stage in the case of possible 
cancers. There has been particular emphasis on the role of endoscopic biopsies and 
endoscopic ultrasound (EUS)[12]. However, supporting information from other invest-
igations has usually been required, including endoscopy, computed tomography (CT), 
magnetic resonance imaging (MRI), endoscopic retrograde cholangiopancreatography 
(ERCP), and intraductal ultrasonography (IDUS)[10].

It has been well demonstrated that pre-operative endoscopic biopsies cannot 
reliably exclude the presence of small foci of cancer, as small superficial tissue samples 
are not representative of the whole tumour[19,20]. The reported sensitivity of 
endoscopic biopsies for detecting cancer, relative to post-operative histology of excised 
tumours, ranges from 42%-89%, and specificity from 79%-100%[12,18,20-22]. Positive 
predictive value ranges from 50%-100%, and negative predictive value from 73%-94%
[12,20,22]. Diagnostic accuracy has been reported from 45%-100%[12,14,21-28]. The 
type of endoscope used has been found to affect the diagnostic accuracy of biopsies: 
those obtained using side-viewing duodenoscopes have outperformed samples taken 
using forward-viewing endoscopes (85.7% vs 45%, P = 0.004)[29]. Perhaps the most 
clinically significant performance metric for endoscopic biopsy is the false negative 
rate, ranging from 10%-60%[7,18,22-24,27,30].

EUS has been described as a critical investigation for ampullary tumours, due to its 
ability to determine the extent of local invasion and identify lymph node metastases
[12]. It has therefore assumed an important role in evaluating likelihood of malig-
nancy, resectability, and pre-operative staging. Its sensitivity for detecting ampullary 
tumours is 97.6%[31]. EUS findings suggestive of malignancy include intraductal 
extension, invasion of the sphincter of Oddi, duodenum or portal vein, and 
lymphadenopathy[12]. In addition, fine needle aspiration of lymph nodes can be 
performed during EUS to obtain samples for cytological examination, further 
enhancing its utility in detecting cancer and staging. Its accuracy in determining N-
stage has been reported as 66.7%[31]. EUS has been found to have an accuracy of 78%-
87.8% in assessing the extent of local invasion, and has a tendency towards overes-
timation rather than underestimation[22,31,32]. Differentiation of T3 and T4 cancers 
from non-invasive tumours and early cancers has been described as easy, however 
some authors have found EUS unhelpful, particularly for discriminating non-invasive 
tumours from T1 cancers[19,22,33]. Its sensitivity for intraductal extension relative to 
post-operative histology is 80%, and specificity 93%[34]. Accuracy in determining 
resectability of ampullary and pancreatic cancers has been reported as 72%[35]. Rejeski 
et al[36] reported a set of EUS findings which detected ampullary tumours requiring 
surgery rather than EP with a sensitivity of 97.1%, although this was not prospectively 
validated on an independent data sample.

CT has been found to have a relatively low sensitivity for detecting ampullary 
tumours, sometimes as low as 20%[30,31]. It has a similarly poor performance in 
evaluating local invasion, with a T-stage accuracy of 26.1%[31]. However, its N-stage 
accuracy has been measured at 43.5% with no statistically significant difference from 
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EUS or MRI, and it can detect distant metastases[12,31]. MRI has been demonstrated to 
be comparable to EUS: Its sensitivity for detecting ampullary tumours was 81.3%, T-
staging accuracy 53.8%, and N-staging accuracy 76.9%, with no statistically significant 
differences from EUS[31].

Endoscopy using either a forward-viewing endoscope or side-viewing duoden-
oscope allows visualization of the ampullary lesion, to evaluate malignant potential 
and endoscopic resectability[37]. In general, tumours which are firm, immobile, 
friable, ulcerated, or have an indistinct margin are likely to be malignant[10,12]. A 
small study in 2015 found a sensitivity of 94.7% and a specificity of 89.5% for AAC 
diagnosed using the following endoscopic criteria: “enlarged papilla with uneven 
granular or nodular appearance of overlying mucosa, associated with spontaneous 
bleeding, ulceration, and friable or indurated surface”[29]. However, there has not 
been a robust evaluation of specific criteria for distinguishing ampullary adenomas 
from early AAC based on endoscopic appearances[10]. There has been controversy 
regarding whether tumour size correlates with the likelihood of cancer: whilst some 
authors have supported this assertion, several studies, including a recent meta-
analysis, have found no correlation[6,12,37,38]. ERCP is useful for evaluating 
intraductal extension: it has been found to have a sensitivity of 83% and a specificity of 
93% for detecting intraductal extension relative to post-operative histology, which was 
comparable to EUS[34].

INDICATIONS
Studies of SA have all been observational and heterogenous in their methodologies 
and findings, resulting in a deficient evidence base[38]. Furthermore, SA has been an 
uncommon treatment for a rare tumour, and has therefore attracted relatively little 
attention. Consequently, no evidence-based consensus guidelines have been produced 
regarding suitable indications for SA. Recognizing this, many authors have described 
specific indications or decision-making algorithms based on their own data, practices, 
or interpretations of the literature[6,10,12-14,17,19-24,27,28,32,39-50]. A summary of 
generally accepted indications, contra-indications, and controversies is presented in 
Table 1.

The least controversial indication has been ampullary adenoma. Historically, PD 
was considered preferable due to diagnostic uncertainty, however the trend over time 
has been towards less invasive options. For smaller adenomas, EP has become the 
preferred option, with SA reserved for cases which are too large for endoscopic 
resection[46]. Suggested minimum sizes to consider SA range from 2 to 3 cm, or what 
the endoscopist considers too large for EP[10,13,26,39,49]. A few authors have 
proposed maximum sizes for SA of 2.5-4 cm, on the justification that larger adenomas 
may be more likely to contain cancer[20,22,51]. However, most authors have not 
reported an upper size threshold; this position is supported by the significant amount 
of data finding no such correlation between size and malignant potential[6,12,37,38]. 
Accordingly, SA has been successfully performed for carefully selected large 
adenomas (Figure 1). Many authors have suggested SA is suitable for adenomas 
containing HGD, whilst EP is adequate for low-grade dysplasia[13,42,49,51,52]. 
Similarly, adenoma with Cis has been widely reported as an indication for SA[12,21,23,
24,40,44]. SA has also been recommended for adenomas which recur after EP, and 
when EP has failed to achieve clear margins[42,52].

Ampullary tumours may occur in patients with familial adenomatous polyposis 
(FAP), an inherited syndrome characterized by hundreds or thousands of polyps in 
the colon and rectum, and commonly also in the duodenum[53]. The risk of ampullary 
cancer in FAP patients has been reported to be 124-fold that of the general population
[54]. A classification of duodenal polyposis was developed by Spigelman et al[55], 
based on the number, size and histology of polyps, as shown in Table 2. A consensus 
guideline produced by the Mallorca Group in 2008 considered PD or pancreas-sparing 
duodenectomy necessary for older patients with Spigelman stage IV polyposis, due to 
the high risk of developing duodenal cancer[53]. It was suggested that local surgery 
may be appropriate for patients under 40 years with stage III or IV disease. The most 
important advantage of local surgery was considered to be the postponement of more 
extensive resections in younger FAP patients. The role of SA, relative to EP and PD, in 
FAP patients has not been well-defined.

Intraductal extension of tumours has been found to be suggestive of malignancy, 
and therefore has been regarded as a contra-indication by those who oppose SA for 
early cancers in fit patients[12,26]. However, up to 1 cm of intraductal extension has 
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Table 1 Indications for surgical ampullectomy

Lesion 
type Generally accepted indications Uncertainties Generally accepted contra-

indications Ref.

Lesion too large for EP, including those 
with HGD or Cis

Tumour size thresholds [6,10,12,13,20-24,26,37-40,42,
44,46,49,51,52]

Failed EP, including recurrence or positive 
margins

[42,52]

Adenoma

FAP patients [53-55]

T1 or T2, unfit for PD T1 or T2, fit for PD T3 or T4, fit for PD [6,21-24,30,39,41,43-46,49,51,
58]

Well-differentiated Moderately-differentiated Poorly-differentiated [21,23,30,39,43,49,56,57,60]

Nodal or distant metastases [21,23,24,30,39,41,49]

Requirement for 
lymphadenectomy

[39,57]

AAC

Intraductal extension [10,12,19,21,26,56]

Sphincterotomy-associated biliary 
stricture

[70]Others

Neuroendocrine tumours [66,67]

AAC: Ampullary adenocarcinoma; FAP: Familial adenomatous polyposis; EP: Endoscopic papillectomy; HGD: High-grade dysplasia; PD: 
Pancreatoduodenectomy.

Table 2 Spigelman’s classification of duodenal polyposis

Characteristics Points

Number of polyps 1 to 4 1

5 to 20 2

> 20 3

Size of polyps 1 to 4 mm 1

5 to 10 mm 2

> 10 mm 3

Histological type Tubular polyp, hyperplasia, inflammation 1

Tubulovillous 2

Villous 3

Dysplasia Mild 1

Moderate 2

Severe 3

A total of 0 points = stage 0; 1 to 4 points = stage I; 5 to 6 points = stage II; 7 to 8 points = stage III; and 9 to 12 points = stage IV[55].

been considered permissible when undertaking EP for tumours measuring less than 2 
cm which are not thought to be malignant[10]. Among proponents of SA for early 
cancers in fit patients, there has been some disagreement regarding the extent to which 
intraductal extension is permissible before conversion to PD. Lai et al[21] reported that 
SA was indicated for up to 1 cm of extension into the bile duct or pancreatic duct. 
However, Aiura et al[19,56] precluded from consideration any cases with tumour 
extension into the pancreatic duct, while considering any degree of ingress into the 
bile duct, as this could be addressed by resection of the extrahepatic bile duct.

The role of SA as a treatment for AAC has been extensively debated. Particular 
attention has been paid to predictors of lymph node metastasis, as this may be the 
major factor responsible for recurrence following SA, and is also associated with poor 
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Figure 1 A 7-cm polypoid tubulovillous adenoma extending from the ampulla of Vater down to D3, removed by means of open surgical 
ampullectomy-excision of adenoma en block, following cholecystectomy and catheterization of the ampulla for identification. Preoperative 
biopsies showed low-grade dysplasia (LGD) and this 74-year old patient with severe comorbidities was initially counselled for pancreatoduodenectomy. Meticulous 
preoperative endoscopic evaluation revealed its polypoid configuration, possibly emanating from a mucosal stalk, which was confirmed intraoperatively. A: The 
ampulla is encircled by a fine catheter. Final histology confirmed the presence of a tubulovillous adenoma with extensive LGD and focal high-grade dysplasia. All 
margins were clear of tumour or dysplasia. (V. Mavroeidis’ archive). B: Inferior aspect of the specimen, depicting the duodenal margin along the tumour, and the 
insertion point of the catheter into the ampulla. (V. Mavroeidis’ archive).

prognosis[2,4,32,56]. It has been widely recognized that PD is the most effective 
treatment for ampullary cancer[6]. Proponents of SA have argued that it may be 
adequately effective for certain early cancers, whilst avoiding unnecessary morbidity 
associated with PD[41]. Although there has been unanimous agreement that the 
absence of lymph node and distant metastases (N0 M0) is an absolute prerequisite for 
SA, there has been variability in criteria for size, T-stage, intraductal extension, and 
grade[21,23,24,30,39,41,49]. Several authors have recommended a maximum tumour 
size of 2 or 3 cm, as size has been found to correlate to risk of lymph node metastases; 
however, the majority has not specified a maximum size limit[6,21,24,30,41,45,49]. The 
use of SA as an alternative to PD for T1 Lesions has been widely supported[21-24,30,
39,41,43,45,46,49]. Lymphadenectomy has been considered essential by some authors 
when SA was performed for T1 lesions[39,57]. Some authors have objected to SA for 
T1 cancers in patients who are adequately fit for PD, as the risk of lymph node 
metastasis from T1 tumours is 22%-30%[6,39,44,51,58]. The majority of studies have 
not supported the use of SA for T2 cancers in fit patients, although some have 
suggested it is appropriate provided the tumour measures less than 2 or 3 cm[41,45]. 
SA has not been advised for T3 or T4 cancers in fit patients. The interpretation of 
recommendations regarding T-stage is further complicated by differences in 
definitions proposed by various editions of the Union for International Cancer Control 
TNM classification, and some authors have not specified which edition their 
recommendations have been based on. Further changes to T-stage definitions for 
ampullary cancer have been proposed, as the correlation of the 8th edition definitions 
with prognosis has been questioned by some authors[59].

The histological grade has been found to predict the risk of lymph node metastases. 
A study by Amini et al[57] found lymph node metastases in 10% of well-differentiated, 
12% of moderately-differentiated, and 27% of poorly-differentiated ampullary cancers 
(P = 0.007). Well-differentiated lesions have therefore been considered the most 
suitable cancerous candidates for SA[21,23,30,39,43,49,56]. Some authors have also 
supported its use for moderately-differentiated tumours[21,39,43,49]. However, Aiura 
et al[56] regarded SA as inappropriate for moderately- and poorly-differentiated 
lesions as their study reported lymph node metastases in 62.1% of cancers of these 
grades. Beger et al[39] also considered SA unsuitable for poorly-differentiated cancers. 
Furthermore, over recent years, the clinical relevance of the histological heterogeneity 
of AAC has become better understood, with accumulating evidence regarding 
differences in responses to treatment between the intestinal, pancreatobiliary and 
mixed types[60].

There has been general agreement that SA may be particularly appealing for early 
ampullary cancers in patients who are unfit for PD and in whom EP is not feasible, 
although there has been some controversy regarding the appropriateness of SA in 
elderly, frail patients[3,7,13,17,28,32,50,52,61-63]. Some studies have suggested SA may 
have value as a palliative treatment; however, it has not been made apparent how SA 
would be advantageous compared to common palliative options such as stenting and 
bypass procedures[12,50,62,64,65].
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Although SA has most commonly been used for adenomas and AACs, treatment of 
other lesions has been described. Milanetto et al[66] considered SA appropriate for 
well-differentiated ampullary neuroendocrine tumours (NETs) less than 2 cm in size, 
and for larger well-differentiated NETs in patients unfit for PD; however, some 
authors have expressed concern regarding its potential to underestimate the stage and 
under-treat NETs[67]. SA for a patient with an intraductal papillary neoplasm of the 
bile duct, considered unsuitable for EP due to intraductal extension of more than 10 
mm, has also been reported[68]. SA has also been employed for the treatment of 
inflammatory and fibrotic stenoses of the ampulla[69]. Endoscopic biliary sphinc-
terotomy has been proposed as an effective first-line treatment for post-sphinc-
terotomy stenosis, as the lesion is limited to the intra-duodenal portion of the orifice 
and the sphincterotomy can be extended[70]. In cases of sphincterotomy-associated 
biliary stricture, in which the stenosis extends along the bile duct, either endoscopic 
balloon dilatation or SA has been considered necessary[70].

SURGICAL TECHNIQUE
The technique of SA has been extensively described, including reports of minimal 
access approaches[20,30,39,46,62,68,71-73]. Pre-operative endoscopic stenting of the 
bile duct may be employed to relieve jaundice, and is helpful in locating the bile duct 
during surgery. The abdomen is accessed, either by laparotomy using a right subcostal 
or upper midline incision, or by minimal access methods. The abdomen is then 
explored for evidence of metastases. If the bile duct was not stented pre-operatively 
and a cholecystectomy is to be performed, a stent may be inserted via the cystic duct 
through the ampulla to assist in its identification (Figure 1). The hepatic flexure of the 
colon is mobilized, followed by the second part of the duodenum using the Kocher 
manoeuvre. The position of the ampulla is determined by palpation of the tumour or 
stent. A 4-5 cm longitudinal duodenotomy is then performed opposite the ampulla. 
Stay sutures are placed in the duodenal wall using 2-0 silk to maintain adequate 
exposure. The bile duct and pancreatic duct can be cannulated via the ampulla to assist 
with their identification, if a stent was not already in place. Once the ampullary 
tumour has been identified, some authors have recommended placing a 2-0 silk suture 
through it to facilitate retraction. Submucosal injection of adrenaline solution has been 
reported, to elevate the lesion and reduce bleeding[73].

Several variations of excision and reconstruction have been described. The duodenal 
tissue may be dissected circumferentially, leaving the bile duct and pancreatic duct 
initially intact; the ducts are marked with sutures before transecting them. The ducts 
are then approximated to the duodenal wall using interrupted 4-0 or 5-0 absorbable 
sutures, and to each other at their closest margins to form a common wall. Altern-
atively, Mathiel et al[71] recommended a “suturing as you go” method, to prevent duct 
retraction. Dissection begins at the 11 o’clock position, proceeding towards the bile 
duct. When the bile duct is entered, a 4-0 or 5-0 absorbable suture is placed to 
approximate the bile duct to the wall of the duodenum. As the bile duct is gradually 
opened, further sutures are placed. Dissection proceeds clockwise, until the pancreatic 
duct is encountered at the 2 o’clock position. The pancreatic duct is progressively 
sutured in a similar manner. After the mass is completely excised, the common wall of 
the bile and pancreatic ducts is formed using 5-0 absorbable sutures. There has not 
been a comparative evaluation of excision and reconstruction techniques.

Histological examination of the excised lesion by intra-operative frozen section to 
confirm clear margins has been strongly advocated for, particularly when cancer is 
suspected[7,62,63]. SA with frozen section has been conceptualized as a “macro 
biopsy”, having both diagnostic and therapeutic functions[50,58]. Schoenberg et al[18] 
described performing frozen section allowing a 1 cm margin of macroscopically 
normal tissue around the lesion. The operation can be converted to PD if clear margins 
cannot be obtained, or if the histological characteristics are worse than anticipated. 
Frozen section has generally been found to be accurate relative to post-operative 
histology of the resected specimen: reported accuracy ranges from 75%-100%[14,20,21,
23,25-27,30,43,63]. The lowest reported diagnostic sensitivity has been 57%, in a cohort 
of 7 patients[63]. Other measurements of sensitivity range from 85.6% to 97%[18,21,
24]. The combination of pre-operative endoscopic biopsies and intra-operative frozen 
section has been found to improve diagnostic accuracy to 100%[30,62].

Having confirmed complete excision has been achieved, the patency of the bile and 
pancreatic ducts is then assessed. Visualization of the expulsion of bile and pancreatic 
juice has been suggested to adequately confirm duct patency[71]. However, probing of 



Scroggie DL et al. Surgical ampullectomy

WJGS https://www.wjgnet.com 1345 November 27, 2021 Volume 13 Issue 11

the ducts using biliary dilators has also been reported, to ensure the diameter of the 
ducts is sufficient to tolerate an expected contraction of 50% due to scarring; 6-8 mm 
for the bile duct, and 4-5 mm for the pancreatic duct has been considered adequate[30,
62]. Some surgeons have advocated temporary stenting to maintain patency during 
healing, for example by inserting a 14-gauge silicone catheter into each duct and 
securing it in place with an absorbable suture[46,73]. The duodenum can then be 
closed transversely to avoid stricturing, using an absorbable suture in either a single or 
double layer, or a stapling device. In minimal access cases, a single-layer 3-0 
continuous barbed absorbable suture may be preferable[73]. A drain may be placed 
near the duodenotomy at the discretion of the surgeon.

Some authors have incorporated additional components within SA procedures. 
Excision of supraduodenal lymph nodes and nodes anterior and posterior to the 
pancreatic head has been described during SA for T1 AACs, on the justification that 
such lesions are often associated with local lymph node metastases[39,49,57]. SA 
combined with excision of the extrahepatic bile duct has also been reported, to deal 
with intraductal extension along the bile duct, provided none occurred along the 
pancreatic duct[19,56].

CLINICAL OUTCOMES
No randomized controlled trial (RCT) has been conducted to compare SA to EP or PD 
for any indication[38]. The evidence has been entirely observational; most studies have 
been retrospective single-centre case series or cohort studies. Comparing clinical 
outcomes of SA to those of EP or PD is therefore problematic, because characteristics 
of patients assigned to each treatment have differed substantially[58]. Similarly, there 
has been a lack of comparative evaluations of minimal access vs open surgical 
techniques for SA. A summary of clinical outcomes of SA is presented in Table 3.

A recent systematic review and meta-analysis by Heise et al[38] reported a pooled 
complete excision (R0) rate for SA of 96.4%, from 10 studies including adenomas and 
AACs. However, some small studies which were not included have reported less 
favourable results. Lindell et al[74] reported an R0 rate of 50% in a series of 10 SAs for 
AACs in patients unfit for PD. Similarly, Kobayashi et al[17] achieved R0 in only 50% 
of 6 SAs performed for adenomas and T1 cancers in unfit patients. In a series of 17 
cases described by Zhong et al[50], R0 was achieved in 52.9%; this series included 
patients with T2 and T3 cancers, and 76% were of moderate or poor histological grade.

Local recurrence has been considered the major weakness of SA compared to PD
[12]. The main recurrence pattern after R0 excision appears to be lymph node 
metastasis[75]. The meta-analysis by Heise et al[38] calculated a pooled recurrence rate 
of 9.4% over 12 studies of SA. Recurrence rates reported by individual studies within 
the meta-analysis ranged from 0-31.8%[24,26,49]. However, some studies not included 
within the analysis have observed significantly higher rates, up to 80% for AACs[41,
62,74]. Recurrence rates as high as 100% have been reported in patients with FAP[16]. 
The wide range of recurrence rates may be explained by methodological heterogeneity 
between studies: there have been considerable differences in indications, patient 
characteristics, and follow-up duration[7]. Lifelong surveillance endoscopy has been 
considered necessary owing to the risk of tumour recurrence following SA[23,25,47,
62].

There has been considerable interest in complications following SA, as compar-
atively low surgical morbidity has been the primary justification for its use in 
preference to PD. The pooled complication rate in the meta-analysis by Heise et al[38] 
was 28.3% among 13 studies; individual studies reported rates ranging from 7.7%-68%. 
Acute pancreatitis has been described in 10%-50% of patients following SA[12,76]. 
Post-operative haemorrhage has occurred in 3.8%-25% of cases, sometimes 
necessitating emergency re-operation[3,52]. Reported wound infection rates range 
from 5%-20.7%[25,30]. Other less frequent complications have included biliary or 
pancreatic fistulae, duodenotomy leakage, cholangitis, delayed gastric emptying, 
biliary strictures, adhesional intestinal obstruction, and other general post-operative 
complications[12,13,25,30,51,52,58,62,63,76]. Surgical mortality risk associated with SA 
has proven to be very favourable: across 30 studies reporting mortality statistics, only 
5 deaths have occurred in 532 patients (0.9%)[6,12,14,20,22,24,25,28,30,32,39,41,43,45,
47-52,58,62,64,67,72,74,76-79].

Long-term survival in patients undergoing SA for cancers has been inconsistently 
reported, as follow-up durations have varied within studies and among different 
studies. Reported overall 5-year survival rates range from 10%-77.3%[24,30,41,43,50,
74]. A more useful insight may be gained by considering studies which have reported 
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Table 3 Clinical outcomes of surgical ampullectomy

Indication Outcome Estimate Ref.

Adenoma or AAC Complete excision (R0) 96.4% [38]

Adenoma or AAC Recurrence 9.4% [38]

Adenoma or AAC Complications 28.3% [38]

Adenoma or AAC Mortality1 0.9% [6,12,14,20,22,24,25,28,30,32,39,41,43,45,47-52,58,62,64,67,72,74,76-79]

AAC Survival at 5 yr T1 40% [50]

T1 + T2 64.3% [41]

T2 16% [50]

T3 0% [50]

T3 + T4 18.2% [41]

1Pooled mortality of cited studies (5 deaths in 532 surgical ampullectomies across 30 studies).
AAC: Ampullary adenocarcinoma.

subset analyses by cancer stage. Feng et al[41], in a cohort of 25 patients, reported 5-
year survival rates of 64.3% for T1/T2, and 18.2% for T3/T4 cancers. Zhong et al[50] 
observed 40% survival at 5 years for T1 disease, 16% for T2, and 0% for T3, in a study 
of 17 patients. The interpretation of long-term survival metrics is further complicated 
by the tendency for SA to be used in co-morbid patients.

FUTURE RESEARCH
The likelihood of an RCT being conducted to evaluate SA seems low, as it has been an 
uncommon treatment for a rare tumour and therefore attracts relatively little attention 
from researchers and funders. Furthermore, the available evidence strongly suggests 
that randomization would be unethical. However, the ESAP study is a planned 
international multicentre retrospective cohort study which aims to compare EP, SA 
and PD for ampullary neoplasms[80]. Its methodology includes propensity score 
matching to account for differences in baseline characteristics of the cohorts. The ESAP 
study may have the potential to become the best available evidence for SA in lieu of an 
RCT. Its findings could stimulate the development of consensus guidelines to clarify 
the role of SA in the management of ampullary tumours.

CONCLUSION
SA may be the best available treatment option for a specific subset of patients with 
ampullary tumours. It can be conceptualized as an intermediate type of excision in 
terms of extensiveness and morbidity, between EP and PD. Therefore, it may be 
appropriate in situations where EP is inadequate or impossible, or where PD is 
unnecessary or prohibitively risky. Whilst many authors have proposed specific 
indications for SA, there has been significant controversy, particularly regarding the 
management of early ampullary cancers. The least controversial indication appears to 
be ampullary adenoma, with SA being reserved for cases which are too large for 
endoscopic excision. Its role in the treatment of AAC has been debated. The absence of 
lymph node and distant metastases is an absolute prerequisite for consideration of the 
procedure. Its use as an alternative to PD has been supported for T1 tumours and less 
frequently for selected T2 tumours, whilst it has largely been discouraged for T3 and 
T4 tumours. Equally, it may be unsuitable for poorly-differentiated AACs. There 
seems to have been general agreement that SA may be particularly appealing for early 
ampullary cancers in patients who are unfit for PD, and in whom EP is not feasible. 
Importantly, high rates of long-term survival have been achieved, particularly in 
suitable cases of T1 tumours, whereas prognosis has been unfavourable following 
excision of T3 and T4 tumours. Additionally, SA may have a role in carefully selected 
cases of NETs, as well as in cases of inflammatory and fibrotic strictures of the 
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ampulla. When undertaken for ampullary tumours, frozen sections of the margins 
have been strongly advised, particularly when cancer is suspected. Importantly, while 
SA may be associated with considerable morbidity, the reported mortality is less than 
1%.

The available evidence has been entirely observational, and an RCT seems 
impractical. However, further cohort studies incorporating adjustments for 
confounding variables may provide more meaningful data, facilitating the definition 
of specific criteria and potentially informing the development of consensus guidelines. 
Subsequently, the use of SA in the management of ampullary lesions may increase in a 
more standardized fashion.
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