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Abstract
Ampullary neoplasms, although rare, present dis
tinctive clinical and pathological features from other 
neoplastic lesions of the periampullary region. No 
specific guidelines about their management are 
available, and they are often assimilated either to 
biliary tract or to pancreatic carcinomas. Due to their 
location, they tend to become symptomatic at an 
earlier stage compared to pancreatic malignancies. 
This behaviour results in a higher resectability rate at 
diagnosis. From a pathological point of view they arise 
in a zone of transition between two different epithelia, 
and, according to their origin, may be divided into 
pancreatobiliary or intestinal type. This classification 
has a substantial impact on prognosis. In most cases, 
pancreaticoduodenectomy represents the treatment 
of choice when there is an overt or highly suspicious 
malignant behaviour. The rate of potentially curative 
resection is as high as 90% and in high-volume centres 
an acceptable rate of complications is reported. In 
selected situations less invasive approaches, such 
as ampullectomy, have been advocated, although 
there are some concerns mainly because of a higher 
recurrence rate associated with limited resections 
for invasive carcinomas. Importantly, these methods 
have the drawback of not including an appropriate 
lymphadenectomy, while nodal involvement has been 
shown to be frequently present also in apparently low-
risk carcinomas. Endoscopic ampullectomy is now the 
procedure of choice in case of low up to high-grade 
dysplasia providing a proper assessment of the T status 
by endoscopic ultrasound. In the present paper the 
evidence currently available is reviewed, with the aim 
of offering an updated framework for diagnosis and 
management of this specific type of disease. 

Key words: Ampulla of Vater; Cancer of the ampulla 
of Vater; Pancreaticoduodenectomy; Ampullectomy; 
Prognosis; Ampullary neoplasm; Lymphadenectomy; 

EDITORIAL

Submit a Manuscript: http://www.wjgnet.com/esps/
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.3748/wjg.v21.i26.7970

World J Gastroenterol  2015 July 14; 21(26): 7970-7987
 ISSN 1007-9327 (print)  ISSN 2219-2840 (online)

© 2015 Baishideng Publishing Group Inc. All rights reserved.

7970 July 14, 2015|Volume 21|Issue 26|WJG|www.wjgnet.com



1912. The latter approach resulted in a reduced risk 
of recurrence, even if it maintains still nowadays high 
morbidity rates. In 1993 Binmoeller[8] reported the first 
endoscopic resection of the ampulla with a curative 
intent. This procedure is technically demanding, but in 
the last 20 years advances in endoscopic procedures 
with ablative techniques (such as mono, bi and argon 
plasma coagulation) as well as pancreatic and biliary 
stenting led to a low morbidity and mortality risk. 
Indeed endoscopic ampullectomy is the procedure of 
choice for ampullary adenomas and can be chosen 
as an alternative procedure in patients not eligible for 
surgery. The aim of this paper is to provide a review of 
the modern diagnostic tools and different treatments 
for ampullary neoplasms, including both endoscopic 
and surgical approaches.

ANATOMY
The vaterian system is located in the wall of the 
second part of the duodenum, at the confluence of the 
common bile duct and the major pancreatic duct. It 
includes the duodenal papilla (a mucosal elevation into 
duodenal lumen), Oddi’s sphincter muscle, a fibrous 
covering and the ampulla of Vater. A true ampulla, 
defined as a dilated reservoir into which the ducts 
empty, is an infrequent finding (3%): indeed there 
are several anatomical variations in the connection 
between the two ducts. 

In consideration of the anatomical characteristics 
we reported above, it is very difficult to localize the 
precise origin of tumors once they have invaded 
adjacent tissue[2].

EPIDEMIOLOGY
The cancer of the ampulla is a rare disease with an 
incidence of less than one per 100000; in autopsy 
series, ampullary neoplasms are seen in 0.06%-0.21% 
of the general population[3].

In a large series of 5625 patients with cancer of 
the ampulla, 10% of cases had a previously reported 
primary cancer in another anatomic site, while in 90% 
of patients the ampullary lesion was the initial primary 
neoplasm[9].

In the same study, women were found to be 
less frequently affected (0.36/100000) than men 
(0.56/100000, P < 0.05). The disease is also more 
common in Caucasians than in Afro-Americans.

In the study by Albores-Saavedra et al[9] an 
increase of ampullary cancer incidence from 1973 to 
2005 has been reported, with an annual percentage 
rate of 0.9%.

The rates of incidence of the various histological 
subtypes of ampullary cancer have been approximately 
the same across all ages group, suggesting similar 
or overlapping carcinogenic pathways. In all of 
the histological types surveyed, cancer was found 
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Core tip: In this paper we review current evidence 
regarding ampullary neoplasm, with a particular 
focus on diagnosis and treatment. We are providing 
a framework for management of these neoplasms 
that, although rare, display distinctive clinical features. 
Current evidence about optimal management is 
reviewed, outlining the role of surgery as compared to 
newer endoscopic techniques: indeed, while surgery 
is mandatory for invasive carcinomas due to possible 
nodal involvement, endoscopy should be considered for 
non-invasive lesions.
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INTRODUCTION
Neoplasms of the ampulla of Vater account for only 
0.5% of all gastrointestinal malignancies[1]. Although 
ampullary carcinomas are rare neoplasms, they 
occur more frequently in the ampullary region than 
elsewhere in the small intestine[2]. The papilla is a 
nipple-like structure on the medial aspect of the 
second portion of the duodenum, best visualized with 
a side-viewing endoscope. Ampullary carcinomas 
are defined as gland-forming malignant epithelial 
neoplasms, which originate in the ampullary complex, 
distal to the bifurcation of the common bile duct and 
the pancreatic duct[3].

One of the possible causes of developing neoplasms 
in this area is that the ampullary region contains a 
transition from pancreatobiliary to intestinal epithelium, 
and such areas of transition are inherently unstable. As 
observed by Cattell and Pyrtek in 1949, the ampullary 
region is “an area of epithelium transition which is 
constantly being irritated chemically and mechanically”[4].

The appropriate diagnosis of ampullary neoplasms 
can be challenging and nowadays different diagnostic 
modalities can be considered including high-resolution 
imaging techniques, endoscopy and endoscopic 
ultrasound (EUS)[5].

As a matter of fact, there are no specific guidelines 
for the diagnosis of these neoplasms. Usually ampullary 
neoplasms are incorporated into the guidelines of biliary 
tract[6] or pancreatic carcinomas[7].

Regarding treatment, the first local resection of an 
ampullary lesion was reported in 1898 and the first 
radical resection (pancreaticoduodenectomy - PD) in 



predominantly in the older age groups. According to 
the age-specific rates, the incidence of cancers of the 
ampulla began to increase after age 30, but increased 
more rapidly after age 50 in both men and women; 
average age at diagnosis is between 60 and 70 for 
sporadic forms.

Although ampullary cancers are generally sporadic, 
some hereditary syndromes are associated with 
a higher risk for this type of cancer. The strongest 
predisposition for ampullary neoplastic disease is 
represented by the familiar adenomatous polyposis 
(FAP) syndrome. FAP patients frequently develop 
duodenal adenomas and their risk of periampullary 
cancer is 100%-200% higher compared to the general 
population; this results in a prevalence of ampullary 
cancer of 3%-12%[10]. Compared to sporadic cases, 
familiar cases of ampullary cancer also tend to present 
at a younger age. 

CLINICAL FEATURES
Obstructive jaundice is the most common presenting 
symptom of ampullary cancer (85%)[11-13], caused 
by compression of the distal bile duct by the tumor. 
In contrast to biliary obstruction due to passage of 
calculi, in ampullary neoplasms jaundice is usually 
persistent rather than intermittent and may be 
accompanied by a distended, palpable gallbladder 
(Courvoisier’s sign), that is however an uncommon 
finding (only 15% of cases). Gallstones are 
present in one third of patients, which may lead to 
misdiagnosis[14]. Presence of jaundice is associated 
with advanced stage of disease and increased risk 
of tumor recurrence after resection[15-20]. Other 
common symptoms include weight loss, fatigue and 
abdominal pain which are present in more than half 
of patients[21]. Acute pancreatitis is less frequent, but 
ampullary cancer should be ruled out in this case[22]. 
Up to one-third of patients have chronic, frequently 
occult, gastrointestinal blood loss but occasionally 
frank bleeding may occur[23]. Rarely, large lesions may 
produce gastric outlet obstruction.

Serum CA 19-9 is elevated in 86.4% of ampullary 
carcinoma patients[24].

PATHOLOGY
Because of their location, at the time of diagnosis 
ampullary carcinomas are often small[25] (at pre
sentation 17% are less than 1 cm[26], 23% are less 
than 2 cm and 75% are less than 4 cm[27]) Despite 
their small size, the common bile duct is almost always 
dilated and the pancreatic duct is dilated as well in half 
of the patients[2]. As a collateral remark, this mismatch 
between tumor size and biliary obstruction explains 
why, compared to pancreatic cancers, resectability 
at presentation is significantly higher (70%-80% vs 
10%-25%)[28,29].

Several classifications of ampullary carcinomas 

have been developed according to their gross 
appearance based on duodenal aspect or extension 
of neoplasm. Three distinct categories of carcinomas 
are recognized, after the correlation of gross and 
microscopic features: (1) intra-ampullary neoplasms, 
characterized by a prominent intraluminal growth of 
the pre-invasive neoplasms, which frequently protrude 
into the duodenal lumen from a patulous orifice of the 
papilla of Vater; (2) peri-ampullary, with prominent 
exophytic, ulcerous-vegetating components on the 
duodenal surface of the ampulla. The ulcerating part 
frequently corresponds to the invasive component, 
whereas the vegetating part represents the pre-
invasive component; and (3) mixed exophytic and 
mixed ulcerated lesions[2,30,31]. The Presence of 
ulcerations is associated with poor survival rate[32].

Microscopy
The complex histological structure of the papilla 
of Vater gives rise to a heterogeneous group of 
neoplasms with different histologic types, classified 
according to the predominant component. 

Kimura et al[33] were the first to demonstrate that 
adenocarcinomas originating in the ampulla of Vater 
may be divided in two subsets according to their type 
of differentiation, which can be either “intestinal” or 
“pancreatobiliary”.

The intestinal type, the most common invasive sub-
type, is characterized by tubular or cribriform glands 
similar to those of colon-rectal adenocarcinomas. 
Incidence of this subtype is reported with a wide 
variability in different case studies (25%-78%)[2,33-36]. 
Most cases are associated with areas of residual 
adenoma, within the ampulla and in the surrounding 
duodenal mucosa. The adenocarcinomas arising in 
an adenoma (adenocarcinoma in villous adenoma, 
in tubulo-villous adenoma, in adenomatous polyp, 
and villous adenocarcinoma), are usually smaller and 
show a better prognosis. They show intestinal type 
immunophenotype, with the expression of keratin 20, 
MUC2 and CDX2[37,38] (Figure 1).

The pancreatobiliary type adenocarcinomas 
closely resemble primary tumors of the pancreas or 
extra hepatic bile ducts and represent 22%-74% of 
ampullary adenocarcinomas[2,33-36]. They are composed 
of glands associated with an abundant desmoplastic 
stroma, and stain positively for MUC1, MUC 5a and 
CK7[37,38] (Figure 2). Pancreatobiliary carcinomas have 
a worse prognosis, being frequently associated with 
unfavourable histopathologic features, such as lymph 
node invasion, perineural infiltration or areas of poor 
differentiation[25,28,33,39-42].

Some ampullary adenocarcinomas may exhibit 
mixed features of both intestinal and pancreatobiliary 
type; the distinction between the two patterns may be 
difficult in less differentiated cases. 

Adenocarcinoma variants
Although closely related to the conventional type, 
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Cells may be associated with extracellular mucin but 
the large pools seen in colloid carcinoma are lacking. 
Since this entity is very rare, metastases from other 
more common signet cell carcinomas, mammary 
or gastric, should be ruled out; (4) undifferentiated 
carcinoma: highly aggressive neoplasm without a 
definite direction of differentiation. They can occur 
ex-novo or be associated with other ampullary 
neoplasms. They are usually large and widely 
invasive. The spectrum of morphology varies from 
highly cellular, pleomorphic epithelioid mononuclear 
cells with abundant cytoplasm, often admixed 
with bizarre multinucleated giant cells to relatively 
monomorphic epithelioid and spindle; (5) papillary 
adenocarcinoma[45]: they may show a non-invasive 
papillary component and an invasive carcinoma. The 

distinct variants of adenocarcinomas include[43]: (1) 
adeno-squamous carcinoma: a malignant neoplasm 
composed of a mixture (> 30%) of two neoplastic 
components, a glandular and a squamous cell 
component; (2) colloid carcinoma[44] characterized 
by the presence of mucin-producing neoplastic cells 
(that should comprise at least 80% of the lesion) 
floating in large pools of extracellular mucin. Since 
the vast majority of colloid carcinomas of the ampulla 
express the intestinal markers CDX2 and MUC2, these 
tumours are regarded as variants of intestinal-type 
adenocarcinomas; (3) signet-ring cell carcinoma[9]: 
highly malignant neoplasm predominantly composed 
of infiltrating non-cohesive cells with intra-cytoplasmic 
mucin, which displaces the nucleus towards the 
periphery, creating the signet ring cell appearance. 
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Figure 1  Intestinal type adenocarcinoma HE (A) and CDX2 (B).

Figure 2  Pancreatobiliary type adenocarcinoma HE (A) and MUC1 (B).
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invasive carcinomas show either pancreatobiliary 
or intestinal phenotype; and (6) neuroendocrine 
carcinoma[46]: characterized by either small or large 
neuroendocrine-cells, grade 3 (G3). Their histological 
features and prognosis resemble those of their 
pulmonary counterparts.

According to the Surveillance Epidemiology and 
End Results (SEER) program[9], well and moderately 
differentiated carcinomas (grade Ⅰ-Ⅱ) predominated 
over high-grade carcinomas (grade Ⅲ-Ⅳ), with a 
frequency of 15.6% and 33.6% for grade Ⅰ and Ⅱ 
respectively, as opposed to 20.8% and 1.4% for grade 
Ⅲ and Ⅳ, respectively.

STAGING 
The 2010 AJCC staging system is reported in Table 
1[47]. The T classification depends on the extension of 
the primary neoplasm: local spread begins from within 
the ampulla of Vater and the sphincter of Oddi (T1), 
then extends into the duodenal wall (T2) or beyond, 
into the head of the pancreas (T3) or contiguous soft 
tissue or organs (T4)[48].

Regional lymph nodes include the peripancreatic 
lymph nodes (superior and inferior pancreatic head 

nodes; anterior and posterior pancreatico-duodenal 
nodes) and the lymph nodes along the hepatic 
artery, proximal mesenteric artery, celiac axis and 
pyloric regions. Optimal histological examination of 
pancreaticoduodenectomy specimen should include 
analysis of a minimum of 12 lymph nodes[47].

Metastatic lymph nodes are found in 28% to 
60% (Table 2) of resected ampullary carcinomas[49]. 
Tumors that invaded the duodenal submucosa showed 
regional lymph node involvement in 42% of cases, 
while metastatic disease was almost never found with 
tumors limited to the mucosa or to the sphincter of 
Oddi[48]. Cannon et al reported an incidence of node 
metastasis respectively of 0%, 46%, 50% and 100% 
in T1, T2, T3 and T4. While it has been consistently 
confirmed that T stage is an important predictor 
of nodal status, many other Authors have instead 
observed nodal metastases also in T1 tumors, with 
a frequency ranging from 10% to 50%[16,50-53]. This 
observation is particularly important for surgical 
management of these lesions, as we will discuss in the 
section about treatment.

In particular, lymph node involvement was 
significantly more common for pancreatico-biliary 
type tumors (55% vs 18% for intestinal type)[36], 
neuroendocrine carcinomas (57%)[54] and poorly 
differentiated carcinomas[2]. Metastasis to lymph nodes 
outside the regional groups described above, such 
as nodes of the pancreas tail or para-aortic ones, is 
considered as metastatic disease (M1).

Metastases (< 10% at presentation)[55] are 
commonly found in the liver and peritoneum and are 
less frequently seen in lungs and pleura.

In 35% to 80% of cases lymphatic and blood 
vessel involvement is encountered, while perineural 
invasion occurs less frequently[28,48].

Compared to the previous one, the new stage 
classification has been modified according to new 
prognostic information; nodal positivity is included 
in stage ⅡB, while stage Ⅲ comprises patients with 
extensive (T4) tumors, with or without nodal disease. 
Stage Ⅰ has now been divided into two subsets: IA, 
including tumors limited to the ampulla of Vater or 
sphincter of Oddi, and IB, indicating cancers that 
invade the duodenal wall. Similarly, stage Ⅱ has 
been split into ⅡA, indicating tumors that invade the 
pancreas (T3), and ⅡB, which include T1-3 tumors 
with nodal disease. Stage Ⅳ is represented by 
metastatic tumors[56].

Following surgical resection, recurrence may occur 
locally (involving the tumor bed or the para-aortic 
lymphatics)[57] or at a distant site. Peripancreatic 
lymph nodes are the most frequent site of nodal 
involvement and, compared to pancreatic carcinoma, 
disease is more likely to be limited to this region. The 
spreading of ampullary carcinoma generally follows a 
halsteadian progression: nodal involvement manifests 
first, followed by appearance of liver metastases and 
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Table 1  Staging classification of the ampullary neoplasms 
according to the American Joint Committee on Cancer TNM 
classification, 7th edition[47]

T = Primary Tumor
TX Primary tumor cannot be assessed
T0 No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor limited to ampulla of Vater or sphincter of Oddi
T2 Tumor invades duodenal wall
T3 Tumor invades pancreas
T4 Tumor invades peripancreatic soft tissue or other adjacent 

organs or structures other than pancreas
N = Regional Lymph Nodes
NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Regional lymph node metastasis
M = Distant Metastasis
MX Distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis
G = Histologic Grade
GX Grade cannot be assessed
G1 Well differentiated
G2 Moderate differentiated
G3 Poorly differentiated
G4 Undifferentiated
Stage T N M
0 Tis N0 M0
ⅠA T1 N0 M0
ⅠB T2 N0 M0
ⅡA T3 N0 M0
ⅡB T1 N1 M0

T2 N1 M0
T3 N1 M0

Ⅲ T4 Any N M0
Ⅳ Any T Any N M1
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tumors thanks to the visualization of the site and the 
extent of the stenosis[68]. Moreover ERCP allows the 
operator to perform a biopsy from the papilla and 
ampullary segment of the common bile duct (CBD) 
or pancreatic duct. In addition placement of a stent 
for biliary decompression if necessary is technically 
feasible. However it must be underlined that a biliary 
stent should be placed only once diagnosis is achieved, 
since it can interfere with all the radiologic exams (CT, 
RM, EUS) and create inflammatory reaction in the 
biliary duct[61].

Endoscopic signs suggesting the presence of 
carcinoma are ulceration, erosion, haemorrhage, 
necrosis and firm or friable consistency. In particular 
a malignancy is strongly suspected if the mass is 
ulcerated or over 3 cm in size[69,70]. Tumors contained 
within the ampulla appear as prominent submucosal 
bulge[71].

Biopsy of the lesion is mandatory, but since false 
negative rates of endoscopic biopsy can be as high as 
50%, a negative result is insufficient to rule out the 
presence of a malignancy in an ampullary lesion[72,73]. 

Reported accuracy of biopsies range from 47% to 
95%[74,75].

The overall accuracy rate with ERCP has been 
reported around 88% for the diagnosis and origin 
of the tumors in the ampullary region; attempts to 
enhance the accuracy include acquisition of tissue 
at least 48 h following sphincterotomy, multiple 
biopsies, the use of PCR (polymerase chain reaction) 
or immunohistochemical staining to detect p53 or 
k-ras gene mutations, but none of these methods are 
routinely used in clinical practice. 

However, technical factors limit the ability to 
perform a satisfactory ERCP in 22% of patients with 
suspected ampullary carcinoma[68,76]. ERCP presents 
several limitations: intra-ampullary carcinomas are 
covered by intact duodenal mucosa and in 25%-50% 
of cases biopsy material discloses only adenoma 
when deeper portions of the lesion contain invasive 
carcinoma. In addition peri-vaterian diverticula (present 
in up to 20% of cases in endoscopic and autoptic 
series[77,78]) can obstacle technical feasibility of the 
endoscopic manoeuvres. Snare biopsies yield more 
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Table 3  Accuracy of various methods in indenfying and staging papillary tumors

Ref. n Test Tumor detection T N Resectability

Sens Spec Acc Acc Sens Spec Acc Sens Spec Acc

Artifon et al[147]   27 CT - - - 51.8% 40.0% 65.0%   55.5% - - -
EUS - - - 74.1% 70.0% 88.0%   81.4% - - -

Buscail et al[148]     6 EUS - - - 83.0% - - 100.0% 100.0% 100% 100%
Cannon et al[79]   50 CT - - - 24.0% - -   59.0% - - -

MRI - - - 46.0% - -   77.0% - - -
EUS - - - 78.0% - -   68.0% - - -

Chen et al[61]   19 US     5.0% - - 11.0%   7.0% - - - - -
CT   21.0% - - 22.0% 33.0% - - - - -

EUS   95.0% - - 72.0% 47.0% - - - - -
Chen et al[5]   41 US - - 12.2% - - - - - - -

CT - - 28.6% 26.1%   0.0% -  44.0% - - -
MRI - - 81.3% 53.8% 25.0% -   77.0% - - -
EUS - - 97.6% 72.7% 47.0% -   67.0% - - -

Heinzow et al[84]   72 IDUS   87.5%   92.5% 90.2% - - -   75.0% - - -
ETP   68.7% 100.0% 86.0% - - - - - - -

IDUS +ETP   97.0% 100.0% 94.5% - - - - - - -
Howard et al[149]   21 CT - - - - - - -   63.0% 100%   86%

EUS - - - - - - -   75.0%   77%   76%
Kubo et al[85]   35 EUS - - - 74.0% - -   63.0% - - -
Manta et al[82]   24 MRI   75.0% - - - - - - - - -

EUS 100.0% - - - - - - - - -
Midwinter et al[63]   34 CT   76.0% - - - 33.0% 86.0% - - - -

EUS   97.0% - - - 44.0% 93.0% - - - -
Mukai et al[83]   23 EUS   96.0% - - 78.0% - - - - - -
Qiao et al[59] 127 US     7.9% - - - - - - - - -

CT   19.0% - - - - - - - - -
Rösch et al[64]   28 US     7.0% - - - - - - - - -

CT   29.0% - - - - - - - - -
EUS   93.0% - - - - - - - - -

Skordilis et al[60]   20 US   15.0% - - - - - - - - -
CT   20.0% - - - - - - - - -

EUS 100.0% - - 82.0% - -   71.0% - - -
Tio et al[150]   32 EUS - - - 84.4% 68.8% 37.5%   53.1% - - -

Acc: Accuracy; CT: Computerized tomography; ETP: Endoscopic transpapillary forceps biopsies; EUS: Endoscopic ultrasonography; IDUS: Transpapillary 
intraductal ultrasonography; MRI: Magnetic resonance imaging; Sens: sensitivity; Spec: Specificity.
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tissue than forceps and therefore are more sensitive in 
detecting adenocarcinoma[74].

MRCP is a non-invasive diagnostic tool with a well-
established value in the evaluation of pancreatobiliary 
lesions[79,80] However, its accuracy for detection of 
ampullary tumors is limited by the small size of the 
ampulla and by the scarce amount of fluid due to 
tapering of the ducts: this area has been defined as 
a “blind spot” for MRI[81]. Compared to EUS, MRI can 
detect ampullary tumors in 3/4 of cases[82].

EUS, allowing close contact of the transducer to the 
duodenal wall, not only has an optimal sensitivity in 
lesion detection, approaching 100%, but also provides a 
precise definition of invasion of the surrounding tissue, 
with 63%-84% accuracy in T staging[5,60,64,74,82-85].

Nowadays EUS should be performed in all patients 
with suspected ampullary tumors, since the evaluation 
of the T code is of paramount importance for the 
choice of treatment (ampullectomy vs pancreaticoduo
denectomy). In this setting EUS can give important 
data regarding the depth of wall infiltration.

More recently, intraductal ultrasounds (IDUS), by 
inserting the echo probe inside the ducts, has further 
increased diagnostic accuracy of endoscopic imaging 
modalities[74,84].

However, this technique still has a limited availa
bility in daily clinical practice. 

Although advanced endoscopic techniques can help 
to differentiate ampullary adenomas from carcinomas, 
it might be difficult to completely rule out a carcinoma 
without complete resection of the lesion. Endoscopic 
ampullectomy can therefore be also a useful diagnostic 
tool in case of a suspicious mass without definite 
malignant features.

TREATMENT
Pancreaticoduodenectomy
Once the diagnosis of ampullary carcinoma is made, 
provided that resectability is judged as feasible, pan
creaticoduodenectomy (PD), either with conventional 
or pylorus-preserving approach (PPPD), is considered 
the standard of care. A recent meta-analysis of six 
randomized trials showed no significant differences in 
mortality and morbidity between the two procedures, 
although operating time and intraoperative blood loss 
are reduced in the PPPD group[86].

Resectability rate is high for ampullary neoplasm 
and, in current series, the rate of potentially curative 
resection has increased up to 90%[18,28,51,87-89] Long-term 
survival is possible after pancreaticoduodenectomy, 
even for patients with lymph node metastases or 
invasion beyond the duodenal wall (T3).

Pancreaticoduodenectomy is a demanding proce
dure, with significant morbidity. In recent reports from 
high-volume centers, perioperative mortality rate is 
consistently reported in less than 5% of cases (Table 2). 
However, significant complications occur in 20%-40% 

of patients, including pancreatic fistula, pneumonia, 
intra-abdominal infection, anastomotic leak and 
delayed gastric emptying[50,51,87,90-93]. In particular, 
compared to patients with pancreatic cancer, the 
incidence of postoperative pancreatic fistula is higher 
(28% vs 6%), perhaps since a normal, soft pancreatic 
tissue is less likely to hold a suture[94].

After curative resection, nodal status is one of the 
strongest predictors of survival: indeed, in one series 
pancreaticoduodenectomy in node-negative patients 
resulted curative in 80% of cases, while only 25% of 
patients with positive nodes were alive at 5 years[91]. 
Interestingly, in the same report no disease- related 
death occurred more than 3 years after the procedure, 
consistently with other data that indicate a median 
time to relapse of 11-13 mo[95,96]. However, cases 
of tumor recurrence beyond 5 years after resection 
have been reported[52], underlying the importance of 
performing accurate and long-lasting postoperative 
surveillance.

In contrast to pancreatic cancers, in case of 
ampullary cancer a “lymphatic pathway” has been 
identified, extending from posterior pancreatico-
duodenal nodes around the mesenteric artery up to 
para-aortic lymph nodes[50,97]. As a result, even in 
advanced stages, compared to pancreatic carcinoma, 
nodal involvement is closer to the primary tumor and 
generally involves a single group of lymph nodes. 
However the clearance of the abovementioned 
nodal stations is of paramount importance during 
pancreaticoduodenectomy for ampullary carcinoma.

Ampullectomy: From surgical to endoscopic approach
Compared to standard PD, ampullectomy is a less 
invasive procedure. Due to technical improvements 
in endoscopic techniques over the last decade, 
local resection of the ampulla can be performed 
endoscopically and this approach reduces to minimum 
the procedural trauma. A general main limitation of 
ampullectomy is the lack of lymphadenectomy.

Endoscopic ampullectomy
Endoscopic ampullectomy is therefore a widely accep
ted therapy for benign ampullary lesions, provided that 
histological examination shows no signs of invasive 
carcinoma and that resection margins are negative. 
Its success rate ranges from 74% to 84%[98-103]. The 
incidence of periprocedural complications is reported 
from 10% to 21%. They include bleeding, papillary 
stenosis, cholangitis and acute pancreatitis, which 
is the most frequent complication, ranging from 8% 
to 19%[98,100-103]; this adverse event appears to be 
reduced by placing a pancreatic duct stent during the 
procedure[101,104,105].

One of the largest case series of benign adenomas 
has recently been reported by the retrospective 
analysis of Onkendi et al[106]; 180 patients were treated 
either with endoscopic (n = 130) or surgical resection 

7978 July 14, 2015|Volume 21|Issue 26|WJG|www.wjgnet.com

Panzeri F et al . Management of ampullary cancer



(n = 50, including local resection and PD). Endoscopic 
treatment was associated with fewer complications 
compared to surgery (29% vs 58%, P < 0.001). 
However, the recurrence rate was five-fold higher in 
this group (P = 0.006), and seven cases of recurrence 
presented with malignant behavior. Endoscopic 
ampullectomy was associated with an acceptable 
recurrence rate when complete resection could be 
achieved in one session, tumor size was < 3.6 cm and 
limited intraductal extension (< 5 mm) was found at 
EUS.

If histological examination shows severe dysplasia 
or carcinoma in situ, endoscopic ampullectomy can still 
be performed[50,107-109]; however the procedure should 
be converted to standard PD if an invasive cancer is 
detected. In this regard, endoscopic ampullectomy can 
be considered part of the diagnostic workup, when the 
lesion is small and no signs of malignancy are clearly 
evident at preoperative evaluation.

Surgical ampullectomy
The role of surgical local excision is nowadays less 
defined. First of all it should be remarked that, due to 
technical improvements in endoscopy over the time, 
there has been a progressive shift from surgical to 
endoscopic ampullectomy in reported case series. 
Therefore, literature about ampullectomy is quite 
inhomogeneous. Surgical ampullectomy allows to 
perform lymphadenectomy and has a mortality rate 
< 1%. However, lymphadenectomy in these cases 
does not include lymph node stations along the 
superior mesenteric artery. Apart from the same 
complications of endoscopic treatment, it carries 
the risk of duodenal dehiscence, intra-abdominal 
collections, wound infections and cardiopulmonary 
complications related to general anesthesia[50,110]. In 
a paper comparing adverse events after surgical and 
endoscopic ampullectomy, morbidity was significantly 
higher in the surgical arm (42% vs 18%, P = 0.006)[111]. 
On the other hand, in the paper by Onkendi, surgical 
ampullectomy, compared to endoscopic techniques, did 
not offer a significant benefit in preventing recurrences 
after adenoma resection[106]. Some operators however 
remark the fact that, compared to endoscopic 
approach, the feasibility of surgical ampullectomy is 
higher, particularly in case of duodenal diverticula; 
the success rate of surgical excision is reported to 
be > 95%[110]. However, in our opinion the morbidity 
advantage of surgical ampullectomy with lymph 
node dissection compared to standard PD is limited, 
provided that surgery is performed in a high-volume 
center.

Ampullectomy for malignant tumors
Some Authors have proposed that low risk carcinomas 
can be treated with ampullectomy[112]; this strategy 
is based on assumption that absence of muscularis 
propria involvement is associated with a low risk 

of lymphatic involvement. Klein et al[113] have retro
spectively compared the results of 9 patients with 
ampullary carcinoma treated with surgical local excision 
(either because of unexpected malignancy or high 
surgical risk) with other 26 cases who underwent PD 
in the same period. They found reduced perioperative 
morbidity and mortality, no cases of local recurrence 
and comparable long term survival. Based upon these 
results, the Authors claimed that patients at low risk 
(defined as pT1, G1-2) could be routinely treated 
with local excision. However one of the patients who 
underwent PD was found to have positive nodes 
despite a pT1-G2 tumor, which would have remained 
undetected if a local resection had been carried out.

Accordingly, Beger et al[50] proposed surgical 
ampullectomy with local lymph node dissection in pT1, 
N0, G1-2 tumors. Among 10 patients who underwent 
this procedure for ampullary carcinoma, 6 had a R1 
resection, but did not undergo PD because of major 
comorbidities and none of them survived at 3 years. 
Among the other 4 patients, 1 died at 6 years, but 
without tumor recurrence. 

In our opinion, this approach - limited resection 
in low-risk patients - deserves some considerations. 
First of all, there are data suggesting that nodal 
involvement is not exceptional in T1 tumors[114]. As 
in recently presented data by Hornick et al[16] 45% 
of pathologically confirmed T1 tumors had nodal 
metastases; furthermore, 50% of T1 ampullary cancers 
have been found to have microscopic lymphatic 
invasion[52]. Moreover, complication rates with current 
surgical and anesthesiological techniques are much 
lower than previously reported and the benefit of a 
less invasive procedure appears questionable in a 
population with a standard surgical risk. In the series 
reported by Roggin et al[115], 7 out of 8 patients treated 
with ampullectomy experienced recurrence of disease 
(mostly at a loco regional level) and had a substantially 
higher mortality compared with the PD group. The 
data supporting the use of ampullectomy in ampullary 
cancer, conversely, are scarce and based on a limited 
number of patients.

Due to these considerations, patients presenting 
with an invasive ampullary carcinoma should be 
routinely treated with PD, even for “low risk” cases. 
Ampullectomy for malignant lesions should be reserved 
only for patients with a high surgical risk; if complete 
resection cannot be achieved conventional PD should 
be strongly considered because of the high recurrence 
rate.

An algorithm approach for ampullary lesions
Our approach is synthesized in Figure 3: if preope
ratively the lesion appears as a mass at CT scan, then 
PD is advisable. In case of a small lesion, if biopsies 
exclude the presence of an infiltrating neoplasm 
and EUS shows that the lesion is confined within 
the mucosa, endoscopic ampullectomy should be 
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performed. If the subsequent histological exam shows 
the presence of infiltrating cancer, then the intervention 
should be converted to PD. In case of positive resection 
margins, with no evidence of infiltrating cancer, the 
management is more controversial: various options 
are available, including endoscopic second look, close 
endoscopic follow-up or PD. Age, comorbidities and 
patient’s preferences also should be taken into account 
in order to select the best approach in each case; in 
most situations, our default strategy is to perform 
endoscopic redo or a close follow up, in order to avoid 
PD for a benign pathology. 

OTHER THERAPEUTIC OPTIONS
Another matter of debate regarding surgical treatment 
of ampullary cancer is the opportunity to perform 
preoperative biliary drainage. This procedure appears 
to be reasonable if the surgical operation has to be 
delayed and there are high bilirubin levels (> 15 
mg/dL). This policy seems to be suggested by a 
reduced incidence of wound infection in patients who 
underwent preoperative biliary drainage, with no 
differences in other outcomes[116]. On the other hand, 
biliary drainage can induce inflammation of the biliary 

tract and surrounding tissues, making assessment of 
resection margins more difficult.

Laser ablation and photodynamic therapy (which 
consists of intravenous administration of a photo
sensitizing agent, that is mainly retained in malignant 
tissue, followed by endoscopic irradiation with light) is 
a minimally invasive technique that might be applied 
for ampullary lesion treatment. However, given its 
limited efficacy, lack of histological data and risk 
of tumor recurrence, it is currently regarded only 
as a palliative procedure[117,118]. In a small series, 
photodynamic therapy appeared safe and useful as 
adjuvant treatment for biliary tract cancer (including 
one case of ampullary carcinoma)[119], but data from 
larger studies are lacking. 

Despite good resectability rates and relatively 
better prognosis compared to other periampullary 
malignancies, recurrence of the disease still represents 
a substantial issue, particularly in patients with nodal 
involvement[91,95,96].

Currently, no clear indications exist regarding the 
role of adjuvant therapy after successful pancreatic 
resection. Some data have suggested a potential benefit 
of adjuvant chemo-radiotherapy with 5-fluorouracil, 
particularly in node-positive patients[120,121], but 
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Figure 3  Diagnostic and therapeutic algorithm for suspected papillary lesions. Once alternative diagnoses have been excluded by ultrasound (US), 
computerized tomography scan is typically performed in order to assess the stage of the lesion, in particular the presence of metastases and resectability. After 
diagnostic work-up, if the lesion appears as an infiltrating neoplasia or has a significant mass, then a pancreaticoduonectomy (PD) should be performed. If the lesion 
is small, then an EGDS with biopsies and endoscopic ultrasound (EUS) staging must be performed. If (1) biopsies exclude the presence of an infiltrating neoplasm; 
(2) an aggressive histotype and (3) EUS shows that the lesion is confined within the mucosa, endoscopic ampullectomy is the appropriate therapeutic option. If the 
subsequent histological exam shows the presence of infiltrating cancer, then the intervention should be converted to a PD. If histology shows no evidence of infiltrating 
cancer but the resection margins are positive, various options are available, including endoscopic redo, close endoscopic follow-up or PD.



randomized trials failed to confirm such a survival 
advantage[122,123].

Also the role of adjuvant chemotherapy alone is not 
clearly established. A recent randomized trial assigned 
428 patients with a periampullary cancer (297 with 
papillary tumors) either to observation or adjuvant 
chemotherapy, with either gemcitabine or fluorouracil. 
Even if the difference was not significant at univariate 
analysis, after adjusting for some confounder factors, 
adjuvant chemotherapy was associated with a signi
ficant survival benefit[124].

The role of neo-adjuvant therapy for advanced 
ampullary cancer is not defined, as most studies have 
included ampullary neoplasms with other malignancies 
due to their rare occurrence. Most probably, chemo
therapy should be tailored according to specific 
histological subtype, i.e. pancreatobiliary vs intestinal.

However, guidelines from both the National 
Comprehensive Cancer Network (NCCN)[125] and the 
European Society for Medical Oncology (ESMO)[126] do 
not provide any recommendation about treatment of 
ampullary cancer.

Similarly, the optimal post-treatment surveillance is 
poorly defined. Most clinicians perform follow up with 
history, clinical examination and serum tumor markers 
(CEA and CA 19-9) every six months for five years and 
annually thereafter. The use of abdomen CT scan is 
less defined in this setting.

SURVIVAL AND PROGNOSTIC FACTORS
Overall survival rate at 5 years is widely variable 
between different reports, ranging from 32% to 
67.7%. Table 2 reports several studies. Only recent 
studies (publication from 1995) were considered in 
order to avoid diagnostic, histological or surgical biases. 
In fact more recent series report a better prognosis 
due to both diagnostic and surgical improvement[39].

In patients who undergo a potentially curative 
resection, the presence of nodal metastases, poorly 
differentiated histology, and tumor invasion into 
the pancreas are associated with a less favourable 
outcome. The great majority of data show positive 
nodes as a predictor of poor prognosis with worse 
survival or recurrence. In 17 out of 25 studies nodal 
metastases are demonstrated as an independent poor 
prognostic factor. In patients with metastatic lymph 
nodes 5-year survival varies from 21% to 50.8%, 
compared to 43%-63.5% in nodes negative patients 
(Table 2)[50,51,127-129].

In consideration of such a strong evidence, a few 
recent works better investigated lymph nodes role in 
ampulla tumors using lymph nodes ratio - a recently 
established prognostic factor in several gastrointestinal 
malignancies, that means ratio between metastatic and 
resected/examined lymph nodes (LNR) - and number 
of positive lymph nodes in relation to prognosis. In 
these studies the number of affected lymph nodes 

resulted as an independent poor prognostic factor; 
lymph nodes ratio results as a predictor of poor 
prognosis[19,130,131], but only in one study did it retain 
significance at multivariate analysis[19]. The issue of 
how many lymph nodes should be harvested during 
PD for ampullary cancer was addressed by Partelli 
et al[132] who found that removal of > 12 nodes was 
associated with an improved prognosis both in pN0 
and pN1 patients, providing evidence that an adequate 
lymph node dissection plays an important role in better 
staging (pN0 cohort) and in more effective resection (in 
pN1 patients).

Poor differentiation (G3) was also found as a 
predictor of adverse prognosis in 12 studies but as an 
independent factor in only one study. An advanced 
T classification and AJCC stage - also poor prognosis 
predictors - were found as independent factors in 30% 
and 50% of considered studies, respectively. Pancreatic 
invasion and tumor size also result as predictors of 
poor prognosis but they can be easily correlated to T 
classification and AJCC stage by definition.

Although not included in the TNM classification, 
pancreatobiliary subtype, perineural, lymphatic and 
vessels invasion, macroscopic ulceration are other 
adverse prognostic factors[20,25]. As shown in Table 2 
several studies proved that perineural, lymphatic and 
vessel invasion are predictors of poor prognosis, often 
also at multivariate analysis. The same consideration 
is true for pancreatobiliary compared to intestinal 
subtype, but there are very few studies that deal with 
this issue because this histological sub classification 
is relatively recent. In order to better investigate 
the importance of this predictor Westgaard et al[25] 
analysed 114 resected periampullary adenocarcinomas 
(including neoplasm originated from ampullary, 
duodenal, biliary and ductal pancreatic epithelium), 
dividing them into pancreatobiliary or intestinal 
type of differentiation, and compared their survival 
with a historical control group. The authors found 
that at multivariable analysis histologic subtype 
of differentiation was an independent predictor of 
survival, while tumor origin was not. Pancreatobiliary 
type was found to have a worse prognosis in the 
whole periampullary group and also in the subgroup 
of ampullary carcinomas, with a 5 years survival rate 
around 25%[33,54] and a more than 3-fold increase in 
mortality risk compared to intestinal type[25].

Tumor involvement of resection margins has also 
consistently been demonstrated to be an adverse 
prognostic factor in comparison with negative margin 
resections (median survival 11.3 mo vs 59.5 mo, 
respectively)[28] and warrants the use of the residual 
tumor classification on specimen assessment (R0: 
grossly and microscopically negative margins, 
R1: grossly negative but microscopically positive 
margins and R2: grossly and microscopically positive 
margins)[133].

A recent study has also shown the importance 
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of tumor budding. Tumor budding is an already 
established predictor of survival in colorectal, oeso
phageal and anal squamous cell carcinomas. It is 
defined as presence of isolated or small clusters 
of tumor cells that detached from the neoplastic 
epithelium and migrate a short distance into the 
neoplastic stroma. High-budding resulted to be 
a strong independent predictor of survival also in 
ampullary cancers (5-years survival of 24% compared 
to 68% for low-budding tumors)[134].

Moreover in a recent preliminary study Park et 
al[135] investigated the role of angiogenesis on survival 
in node negative ampullary tumors. Using a specific 
staining (Chalkley assay) for angiogenesis quanti
fication they found that increased angiogenesis is 
associated with disease recurrence in patients with 
node negative tumors. Investigation of the mechanism 
of angiogenesis in cancer of the ampulla of Vater may 
provide further prognostic information and help to 
rationalize therapy. 

It must however be remarked that currently, 
despite the large number of studies regarding pro
gnosis of these neoplasm, our understanding of the 
argument is limited by the small cohorts of patients 
analyzed and by the presence of a lot of confounders, 
such as stage, pathological subtypes, surgical 
resection, co-morbidities or adjuvant treatments. 
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