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Neuroendocrine Tumors of the Ampulla of Vater

Biological Behavior and Surgical Management
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Objectives: To describe the biological behavior and sur-
gical management of ampullary neuroendocrine tumors
in 7 patients.

Design: Case series and literature review.

Setting: University hospital.

Patients: Seven patients with ampullary neuroendo-
crine tumors.

MainOutcomeMeasures: Clinical presentation, patho-
logic findings, and survival.

Results: The patients presented with jaundice (3 pa-
tients), anemia (1 patient), gastric outlet obstruction (1
patient), or incidental discovery (2 patients). No pa-
tients had neurofibromatosis. Preoperative biopsy was di-
agnostic in 5 of 6 patients. All of the tumors expressed
chromogranin and synaptophysin. Even when the tu-
mor expressed gastrin, vasoactive intestinal peptide, or
somatostatin, no patient had a hypersecretion syn-
drome. Five patients were treated by pancreaticoduode-

nectomy, 4 for low-grade neuroendocrine tumors and 1
for high-grade neuroendocrine carcinoma. The lesions
measured 1.0 to 3.5 cm in diameter. Computed tomo-
graphic scans failed to detect nodal metastases that were
present in 4 patients. One patient with a high-grade ma-
lignant neoplasm died after 15 months. The rest were dis-
ease-free after 19 to 48 months. Two patients had trans-
duodenal local resections, one for a 1.1-cm paraganglioma
(disease-free, 11 years) and the other for a 0.6-cm car-
cinoid tumor (disease-free, 7 months).

Conclusions: This is one of the largest series of neuro-
endocrine tumors of the ampulla. Preoperative biopsy was
accurate, but computed tomographic scans were insen-
sitive in detecting nodal metastases. Unlike duodenal car-
cinoid tumors, hypersecretion syndromes were absent and
small tumor size did not preclude locoregional metasta-
ses. Tumor grade predicted survival. We recommend pan-
creaticoduodenectomy for this disease, with local resec-
tion reserved for mobile, superficial lesions.
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N EUROENDOCRINE TU-
mors of the ampulla of
Vater are rare. In an
analysis of 13 715 neu-
roendocrine tumors re-

ported over a 50-year period to the Sur-
veillance, Epidemiology, and End Results
Program of the National Cancer Insti-
tute, only 360 cases involved the duode-
num or ampulla.1 Fewer than 120 cases of
ampullary neuroendocrine tumors have
been reported in the literature, mostly as
isolated case reports.2-6 Because they are
so rare, significant questions regarding
their natural history remain unanswered.
For example, the prognostic significance
of tumor size, depth of invasion, and re-
gional lymph node metastases is largely un-
known. As a result, the merits of radical
vs local resection remain uncertain.

In 2000, the World Health Organiza-
tion (WHO) revised the histopathologic
classification system for gastroenteropan-
creatic neuroendocrine tumors.7,8 The term
carcinoid was replaced with neuroendo-
crine tumor, which connotes a broader
spectrum of histologic appearance and be-
havior and can be further subcategorized
into benign, potentially malignant, and ma-
lignant. More recently, the European Neu-
roendocrine Tumor Society (ENETS) pro-
posed a TNM staging and grading system
for foregut neuroendocrine tumors.9 Nev-
ertheless, the clinical value of the WHO
and ENETS systems as applied to ampul-
lary neuroendocrine tumors is still un-
proven.

In this study, we report a single-
center experience of 7 patients with am-
pullary neuroendocrine tumors and ana-
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lyze them according to the 2000 WHO classification and
the ENETS staging system. We discuss the pros and cons
of the current classification and staging systems as they
pertain to surgical management.

METHODS

All patients treated for neuroendocrine tumors of the ampulla
of Vater at the University of California, San Francisco from 1989
to 2006 were retrospectively analyzed. The data included the
age at diagnosis, sex, presenting symptoms, preoperative
imaging, preoperative biopsy results, type of operation, and
pathologic findings. Preoperative staging consisted of a com-
puted tomographic (CT) scan of the abdomen and endoscopic
retrograde cholangiopancreatography, with biopsy in most pa-
tients. Endoscopic ultrasonography, octreotide scintigraphy, and
serum chromogranin A were not routinely performed before
surgery. After the operation, surveillance generally consisted
of sequential CT scans, octreotide scintigraphy, or both. For
the purposes of this study, we spoke with each surviving pa-
tient by telephone.

A single pathologist ( J.P.G.) blinded to the patient’s clini-
cal outcome reviewed the histologic features of the preopera-
tive biopsy specimen and resected tumor. The following
were assessed for each: tumor size, depth of invasion, degree
of necrosis, mitotic index (number of mitotic figures per 10
high-power fields), presence of lymphovascular invasion,
and regional lymph node metastases. All tumors were immu-
nostained with chromogranin and synaptophysin to confirm
the diagnosis of neuroendocrine tumor. Additional hormone
staining was performed at the discretion of the primary
pathologist.

The primary outcome measure was patient survival. Sec-
ondary outcome measures were the accuracy of preoperative
biopsy and the relationship between tumor size and nodal
metastasis. Our study protocol was approved by the Univer-
sity of California, San Francisco Committee on Human
Research.

RESULTS

PATIENT CHARACTERISTICS
AND PREOPERATIVE EVALUATION

The clinical characteristics of the 7 patients are listed
in Table 1. The mean age was 55 years; 4 patients
were men and 3 were women. Three presented with
obstructive jaundice (the total bilirubin level ranged
from 5.0-9.2 mg/dL [to convert to micromoles per
liter, multiply by 17.104]), which led to an endoscopic

retrograde cholangiopancreatography being performed
and a diagnosis of ampullary tumor. In 2 patients, the
tumor was discovered as an incidental mass during
upper endoscopy. Another patient with iron-
deficiency anemia was found to have an ampullary
mass by upper endoscopy. The seventh patient pre-
sented with gastric outlet obstruction and a slightly
elevated bilirubin level (total bilirubin, 1.6 mg/dL)
caused by peritumoral fibrosis. A CT scan showed an
ampullary mass and mild dilatation of the common
bile duct. Endoscopic retrograde cholangiopancreatog-
raphy was technically unsuccessful because the endo-
scope could not be passed into the second portion of
the duodenum. No preoperative biopsy was per-
formed.

A biopsy was performed during upper endoscopy in
the remaining 6 cases. In 4 cases, it showed neuroendo-
crine tumor. In the fifth case, atypical cells and necrotic
debris that were suspicious for carcinoma were seen. In
the sixth case, only reactive inflammatory cells could be
discerned. This tumor later proved to be a benign gan-
gliocytic paraganglioma.

A CT scan of the abdomen using a thin-slice pancre-
atic protocol was performed in all of the patients. Liver
metastases and regional lymph node involvement were
not detected in any patient. In 4 cases, the primary tu-
mor was visible on the CT scan.

No patient had multiple endocrine neoplasia type 1,
von Recklinghausen neurofibromatosis, or symptoms of
an endocrine hypersecretion syndrome. In 2 patients, 24-
hour urinary 5-hydroxyindoleacetic acid levels were ob-
tained and were normal. One patient had a synchro-
nous T1N0M0 adenocarcinoma of the distal esophagus
in a background of long-standing gastroesophageal re-
flux disease and Barrett metaplasia.

OPERATIVE TREATMENT
AND TUMOR CHARACTERISTICS

Operative treatment consisted of a pylorus-sparing
Whipple procedure in 5 patients and transduodenal
ampullectomy in the remaining 2. Of the latter, 1 pre-
sented with iron-deficiency anemia and was found to
have a mobile ampullary tumor by upper endoscopy.
Biopsy was nondiagnostic. A local resection was per-
formed and the pathologic findings showed a com-
pletely resected benign gangliocytic paraganglioma.
The second patient presented with dyspepsia, which

Table 1. Clinical Characteristics of 7 Patients With Neuroendocrine Tumors of the Ampulla

Case No./Sex/Age, y Presentation Operation Performed ENETS Stage
ENETS
Grade

Follow-up,
mo Status

1/M/56 Anemia Transduodenal ampullectomy T2NXM0 (IIa) 1 137 Alive, NED
2/M/62 Obstructive jaundice Pancreaticoduodenectomy T3N1M0 (IIIb) 3 15 Dead
3/M/50 Obstructive jaundice Pancreaticoduodenectomy T1N1M0 (IIIb) 1 48 Alive, NED
4/F/33 Obstructive jaundice Pancreaticoduodenectomy T2N1M0 (IIIb) 1 31 Alive, NED
5/F/67 Gastric outlet obstruction Pancreaticoduodenectomy T2N0M0 (IIa) 1 25 Alive, NED
6/M/73 Incidental during EGD Pancreaticoduodenectomy T2N1M0 (IIIb) 1 19 Alive, NED
7/F/44 Incidental during EGD Transduodenal ampullectomy T1NXM0 (I) 1 7 Alive, NED

Abbreviations: EGD, esophagogastroduodenoscopy; ENETS, European Neuroendocrine Tumor Society; NED, no evidence of disease at follow-up.
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led to an upper endoscopy. This showed a 0.6-cm
tumor of the ampulla, and a neuroendocrine tumor
was diagnosed with a biopsy. A CT scan and octreo-
tide scan demonstrated the primary tumor but no
signs of nodal or distant metastases. Endoscopic ultra-
sonography showed an early-stage tumor confined to
the submucosa (stage T1) without invasion of the
muscularis propria. It was locally excised.

The pathologic characteristics of the tumors are listed
in Table 2, with typical examples shown in the Figure.
All tumors stained positive for chromogranin and syn-
aptophysin. Size ranged from 0.6 to 3.5 cm. The mus-
cularis propria was invaded by 4 tumors. Only 1 tumor
had high-grade features; this was a 3.5-cm large cell neu-
roendocrine carcinoma that showed marked cellular pro-
liferation (35 mitotic figures/10 high-power fields), ne-
crosis, invasion of the muscularis, and vascular invasion
(case 2). Regional lymph node metastases were present
in 4 of the 5 patients who had Whipple procedures, 1 of
whom had a 1.0-cm primary tumor. Only 1 patient had
grossly evident nodal metastases. The primary tumor in
this patient was a 2.1-cm, low-grade carcinoma con-
fined to the ampulla (stage T1). Although hormone stain-
ing was only sporadically performed, 2 tumors stained
positive for gastrin, 1 tumor stained positive for vasoac-
tive intestinal peptide, and 1 tumor stained positive for
somatostatin.

PATIENT SURVIVAL

Follow-up was complete for all of the patients. Tumor
grade predicted survival, but the ENETS stage did not
(Table 1 and Table 2). The 1 patient with a high-grade
neuroendocrine carcinoma died of recurrent disease
15 months after pancreaticoduodenectomy. The oth-
ers, all with grade 1 tumors, remained disease-free
from 7 to 137 months after surgery, including 3 who
had lymph node metastases (follow-up, 19, 31, and 48
months).

COMMENT

Since they were first described by Oberndorfer in 1907,10

carcinoid tumors have proven difficult to classify in a way
that accurately predicts their malignant potential.11 This
stems from their typically indolent course when malig-
nant, morphologic heterogeneity, anatomical diversity,
and wide variety of secretory products and syndromes.
Progress was made by the 2000 WHO classification, which
adopted the neutral terms neuroendocrine tumor and neu-
roendocrine carcinoma and created a distinction be-
tween well-differentiated (low-grade) and poorly differ-
entiated (high-grade) neuroendocrine carcinomas.
Although this distinction could generally be made by as-
sessment of the tumor’s proliferative index, invasive-
ness, anatomical location, and size, the WHO classifica-
tion system recognized that the malignant potential of
some neuroendocrine tumors could not always be de-
termined from the pathologic findings.7 Building on the
principles of the WHO classification, ENETS recently pro-
posed a grading and TNM staging system for foregut neu-
roendocrine tumors.9

Under the WHO classification system, our series con-
sisted of 1 benign gangliocytic paraganglioma, 1 benign
neuroendocrine tumor, 4 low-grade neuroendocrine car-
cinomas, and 1 high-grade neuroendocrine carcinoma.
Under ENETS staging, we had 1 stage I tumor, 2 stage II
tumors, and 4 stage III tumors.

Unfortunately, the WHO classification and ENETS
staging system have limitations when applied to amp-
ullary neuroendocrine tumors. First, a more advanced
stage (ie, a locally invasive primary tumor or the pres-
ence of nodal metastasis) does not predict a worse
prognosis. For example, our patients with nodal dis-
ease (stage III) all survived without evidence of recur-
rence for up to 48 months. This coincides with a pub-
lished review of 71 patients that also showed no effect
of nodal metastases (present in 39% of patients) on

Table 2. Pathologic Characteristics of 7 Neuroendocrine Tumors of the Ampulla

Case No.
Tumor

Size, cm
Preoperative
Biopsy Result

Mitotic
Figures/
10 HPFs,

No.
Muscularis

Invasion
Vascular
Invasion Necrosis

Nodal
Metastasis

Comments
and Immunostaining

Results

1 1.1 Reactive inflammation 0 − − − NA Gangliocytic paraganglioma,
somatostatin �

2 3.5 Suspicious for
carcinoma

35 � � � � Large cell type, enolase �, CD56 �,
CD57 �, LCA −

3 1.0 Neuroendocrine tumor 1 − − − � VIP �, gastrin −, glucagon −,
somatostatin −, insulin −,
serotonin −, pancreatic
polypeptide −

4 1.6 Neuroendocrine tumor 0 � − − � Gastrin �, glucagon −,
somatostatin −, insulin −,
pancreatic polypeptide −

5 2.5 Neuroendocrine tumor 1 � − − − Gastrin −, insulin −, glucagon −
6 2.1 None obtained 0 � − − � No additional IPOX performed
7 0.6 Neuroendocrine tumor 0 − − − NA Gastrin �

Abbreviations: HPFs, high-power fields; IPOX, immunoperoxidase staining; LCA, leukocyte common antigen; NA, not applicable; VIP, vasoactive intestinal
peptide; −, negative; �, positive.
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overall survival.2 Thus, with regard to ampullary carci-
noid tumors, a higher ENETS stage did not predict a
worse outcome.

Second, tumor size of 1 cm or smaller does not clearly
signify benign disease. In our series, 1 patient with proven

nodal metastases had a 1.0-cm primary tumor. In the re-
view cited earlier, lymph node metastases were present
in 3 of 8 ampullary carcinoid tumors (38%) that were 1
cm or smaller.2 Indeed, in all publications on this sub-
ject to our knowledge, size of the tumor carried no prog-
nostic significance.3

Although the 2000 WHO classification grouped amp-
ullary and duodenal neuroendocrine tumors into 1 cat-
egory,7 there is good evidence that they are truly dis-
tinct.12-14 In a detailed comparison, Makhlouf et al12 noted
that tumor size smaller than 2 cm was associated with a
lower rate of metastasis for duodenal but not ampullary
neuroendocrine tumors. Additionally, hormone-staining
profiles differed, with the majority of duodenal tumors
staining positive for gastrin (56%) and the majority of
ampullary tumors staining positive for somatostatin
(67%).12 Additionally, 25% of ampullary tumors but no
duodenal tumors were associated with von Recklinghau-
sen syndrome.12

Despite its limitations, the WHO classification sys-
tem is useful in that it differentiates high-grade from
low-grade neuroendocrine carcinomas by straightfor-
ward histologic criteria. Our 1 patient with a high-
grade carcinoma experienced rapid tumor progression
and death. An aggressive course like this has been
described by others for high-grade neuroendocrine
carcinomas.15,16

No tumor in our series produced a hypersecretion syn-
drome, which coincides with data from other reports,
where just 2 of 83 patients had hormonal syndromes.2,12

Unlike carcinoid tumors elsewhere in the body, small tu-
mor size did not predict the absence of nodal metasta-
sis. Nodal disease was present in 4 of 5 patients in whom
lymph nodes were removed and was associated with tu-
mor size as small as 1.0 cm. This too matches the obser-
vations by others.2,3 Finally, preoperative biopsies were
accurate in 4 of 6 of our patients, better than the 14%
found in a compilation of the literature.3

Given the propensity of ampullary neuroendocrine tu-
mors to present with nodal metastases, we recommend
a Whipple procedure for most cases regardless of tumor
size. An opposite conclusion would assume that re-
moval of involved lymph nodes is of no therapeutic ben-
efit. While there is no concrete evidence that survival is
better after a Whipple procedure, it makes sense to re-
move these metastases. Given the current data, only mo-
bile (superficial) tumors seem suitable for a local resec-
tion.17
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Figure. Histologic features of neuroendocrine tumors of the ampulla
(hematoxylin-eosin, original magnification �40). A, Gangliocytic
paraganglioma. These rare tumors occur predominantly in the periampullary
duodenum and have a unique histologic appearance with 3 cell types:
ganglion cells, spindle cells, and clusters of epithelioid cells. B, Low-grade
neuroendocrine carcinoma. The tumor is composed of nests of uniform cells
with round nuclei and “salt and pepper” chromatin. This case shows
muscularis propria invasion, but mitotic figures and necrosis are absent. C,
High-grade, large cell neuroendocrine carcinoma. Compared with the
low-grade tumor, this is composed of larger cells with dark nuclei. Mitotic
figures are abundant and necrosis is present.
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