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CASE REPORT

Mixed Endocrine Somatostatinoma of the Ampulla of Vater
Associated with a Neurofibromatosis Type 1.
A Case Report and Review of the Literature
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ABSTRACT
Context Mixed endocrine tumors are double neoplasms witth lglandular and endocrine components; these wrags rare,
especially those arising in the ampulla of VatempAlllary somatostatinomas are classically assatiatth neurofiboromatosis type
1. We herein describe the first reported case aofixed endocrine somatostatinoma of the ampulla afe¥ associated with

neurofibromatosis type 1; we also present a redthie literature of the 7 mixed endocrine tumdrthe ampulla which have been
reported so farCase report A 49-year-old woman presented with atypical abd@hpain. Endoscopic examination revealed a
tumor involving the ampulla of Vater and a CT sadentified stenoses of both the distal common hilet énd the main pancreatic
duct. A pancreaticoduodenectomy was performed atdoppgical examination revealed two tumor compasieexocrine (high
grade adenoma with infiltrative adenocarcinoma) andocrine (expressing somatostatin hormone) withph node metastases

originating from both types. The patient was trdatéth adjuvant chemotherapy and has had no rewceréor 3 yearsDiscussion

In ampullary somatostatinomas, psammoma bodiegatteognomonic and chromogranin A is rarely exprstieese features
should alert the pathologist to an association wighirofibromatosis type 1. The management of patiaith mixed tumors is
challenging. The treatment of choice is surgeryl adjuvant chemotherapy should be adapted to thst aggressive component,
i.e. the exocrine on&Conclusion Because of their rarity, the diagnosis of ampuliaiyed endocrine tumors is difficult. Our case
points out the characteristic features of thes@lasms and their possible association with neurofitatosis type 1.

INTRODUCTION

Mixed endocrine tumors are rare, especially those
arising in the ampulla of Vater. Ampullary
somatostatinomas are frequently associated with
neurofibromatosis type 1. We report the first cata
mixed endocrine somatostatinoma associated with
neurofibromatosis type 1. These tumors raise skvera
difficulties. The first one is to diagnose thisgdaumor,
composed of both endocrine and glandular
components. The second difficulty is the management
of this double neoplasm which is often malignard an
frequently requires surgical resection with neoaalnt
chemotherapy. Because of their rarity, ampullary
mixed endocrine tumors may be misdiagnosed and
receive incorrect therapeutic treatment.
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CASE REPORT

A 49-year-old woman with neurofibromatosis type 1
presented with atypical abdominal pain. Endoscopic
examination revealed a duodenal villous tumor
involving the ampulla of Vater. A CT scan showed a
cm ampullary tumor with stenoses of both the distal
common bile duct and the main pancreatic duct (igu
1la). Neither lymph node nor distant metastases were
found. Endoscopic ultrasound identified an ampullar
tumor with some papillary projections in the juxta-
ampullary main pancreatic duct and a slight upstrea
biliary dilatation. Analysis of the bioptic specin®e
revealed a high grade tubulo-villous adenoma withou
invasive adenocarcinoma.

A pancreaticoduodenectomy was performed, showing
an exophytic duodenal tumor invading the ampulla of
Vater, measuring 4.5x5.0 centimeters. At the ceoter
this tumor, a well delineated red-brown nodule
measuring 12 mm was observed (Figure 1b).
Microscopic examination identified two distinct tam
cell populations. The first one corresponded to an
exocrine high grade tubulo-villous adenoma largely
extending onto the external part of the ampulla tnd
the duodenal mucosa (Figure 2a). An area of well-
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Figure 1. a. CT-scan slice at the level of thempulla, obtaine
during the arterial phase after artravenous injection of contri
medium, identified a large ampullary and pampullary tumc
invading the duodenum (large black arrow). This dumis
heterogeneous with a distinct hyperdense nodule énduitow). Th
common bile duct (*) is dilatech. The large exophytic duodel
tumor is situated in and around the ampulla of Wateeasurin
4.5x5.0 centimeters. At the center of this tumerlbse cotact witt
the ampulla of Vater, a well delineated f@@wn nodule measuril
12 mm and corresponding to the endocrine compasefigible.

differentiated adenocarcinoma was identified inghe
adenoma, measuring 6 mm, infiltrating the duodenal
submucosa but sparing the muscularis propria (EBigur
2b). The second tumor cell population was of
endocrine type. It formed a well-delineated central
nodule of 1 cm, sharply demarcated from the execrin
component (Figure 2c). It was composed of cords or
acini of well-differentiated endocrine cells comdih
with psammoma bodies (Figure 2d). Endocrine cells
contained regular nuclei, and granular and eosiitioph
cytoplasm. Mitotic activity was low (less than 2
mitoses per 10 high-power fields).
Immunohistochemical analysis demonstrated positive
and diffuse staining of the endocrine componenh wit
antibodies directed against the neuroendocrine ensirk
synaptophysin and CD56 and with anti-somatostatin
antibody (Figure 2e). Chromogranin A was negative.
The proliferation index, evaluated using MIB-1
antibody according to the TNM classification [1] sva

calculated at 2%. The main pancreatic duct was
invaded by the adenomatous high grade component,
but the secondary ducts and biliary duct did nspldiy

any dysplasia or malignant features. The infiltrgti
tumors did not extend into the pancreatic parenehym
Lymph node dissection revealed 6 metastatic nogles:
were metastatic from the adenocarcinoma component
and 3 from the endocrine carcinoma (Figure 2f).

Due to Iymph node metastases from the
adenocarcinoma component, chemotherapy with 5-
fluorouracil and oxaliplatine was given to the pati
oxaliplatine was stopped after two courses becafise
liver cytolysis and abdominal ascites without tumor
cells. The four following courses were administdate
without complications. The patient is alive with no
signs of recurrence 3 years after the surgery.

DISCUSSION

Mixed endocrine tumors are tumors composed of at
least two distinct tumor populations, one of whish

endocrine. Three main types of endocrine mixed
tumors are recognized [2, 3]. Collision tumors are
formed by two independent tumor populations.
Composite tumors are made up of two tumor
populations deriving from a common precursor.
Amphicrine tumors are made up of a unique cell
population presenting a double differentiation.
Composite tumors are the most frequent types oédhix

endocrine tumors [2, 3]. The recent WHO classiforat

recommends restricting the term “composite endecrin
tumor” to those containing at least 30% of obvigusl

tumoral endocrine cells; some authors recommend
using higher thresholds (50%) in order to avoid
overdiagnosis [4, 5].The endocrine component is

usually well differentiated, easily recognized on
standard histology and confirmed with
immunohistochemistry by detection of specific
endocrine markers (chromogranin A and

synaptophysin). When the endocrine component is
poorly differentiated, it is more difficult to id&fy
without specific immunohistochemistry.

Mixed endocrine tumors have rarely been described i
the ampulla of Vater. We reviewed seven casesén th
English literature [6, 7, 8, 9, 10, 11, 12] (Table
1).These tumors affected women rather than men (six
womenversus one man). The median age was 63 years
(range: 45-78 years). Tumor size varied from 0.8 to
cm. Two patients had lymph node metastasis, inafudi
one having both endocrine and exocrine infiltration
the same lymph node; the other patient presented an
endocrine lymph node metastasis. Two other patients
had widespread metastases (liver, lung and vedebra
with both endocrine and glandular components) and
died from their disease. Among the endocrine
contingents, 3 were well differentiated and 3 were
poorly differentiated (differentiation was not ndten

one patient). Only one patient had an endocrine
component expressing somatostatin, without clinical
functional syndrome and without neurofibromatosis
[6]. The exocrine component formed glands or tubule
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Figure 2. a. The high grade tubulo-villous adenoma extendinght duodenal mucosa (H&E staining, x208).An area of well differentiated
adenocarcinoma infiltrating the duodenal submudbk&E, x400).c. The endocrine component (small arrows) is locatadiet the exocrine hit
grade adenoma (large arrow) (H&E, x106).The endocrine component is well differentiated andtains psammoma bodies (arroWldgE,
x400).e. Endocrine tumor cells abundantly and diffuselyregping somatostatifimmunostaining with somatostatin antibody, coustined witl

hematoxylin; x 200)f. Metastatic lymph nodes are present, either fragrettocrine (left) or the endocrine (right) compdn@&E, x100).

with goblet cells and was well-, moderately- and
poorly-differentiated in 2, 3 and 2 patients, respely

[12]. In 5 out of 7 cases, the two components were
intermixed, in line with the diagnosis of mixed tora

of a composite type. All seven tumors spared the
pancreas.

Our case could be considered a collision tumor with
two well-differentiated and well-delineated
components. In addition, the adenocarcinoma
component was associated with a large duodenat high
grade adenoma. The endocrine component contained
psammoma bodies and calcifications, a figure which
favors the diagnosis of somatostatinoma, the second
most frequent duodenal endocrine tumor [13]. The
diagnosis was confirmed by the strong and diffuse
positivity of somatostatin at immunohistochemistry;
somatostatinomas rarely express chromogranin A, as
was observed in our case [14]. Many “somatostatin-
producing” tumors are not associated with a fumetio

somatostatinoma syndrome and should not be reported

as ‘“somatostatinomas” [4, 13, 14, 15]n our

observation, we did not find symptoms due to
excessive hormone production and the
somatostatinoma was diagnosed incidentally at

postsurgical histological examination. However, in
some cases, the so-called somatostatinoma syndrome
may be present but difficult to recognize as a fiomal
tumor before resection because the clinical syndrom
which associates recent diabetes mellitus and
steatorrhea, may be difficult to diagnose. Among th
previously reported ampullary somatostatinomas, we
did not find any mixed tumors and, to our knowledge
our case is the first reported mixed somatostatsmom
associated with a neurofibromatosis type 1 [16,187,
19, 20]. Ampullary somatostatinomas are classically
associated with neurofibromatosis type 1 [14, 18, 2
21]. Neurofibromatosis type 1 is an autosomally-
inherited disease, with an incidence of about 1 per

Table 1. Main clinico-pathological characteristics of theven reported patients with mixed endocrine turnbtee ampulla of Vater

Authors Year Sex  Age Tumor size Lymph nodes metastasis Distant Hormone Outcome

(years)  (cm) metastasis _ expression
Jonest al. [6] 1989 Female 64 15 No No Somatostatin Alive (3 months)
Burke, Lee [7] 1990Female 45 N/A No No Serotonin Alive (N/A)
Shahet al. [8] 1990 Female 67 2 Yes Yes N/A Dead
Misonouetal. [9] 1990 Female 47 3 Yes, endocrine No Serotonin Suspected recurrence (9 mon
Williams et al. [10] 1997 Female 58 1.2 Yes, endocrine and exocrine No Serotonirtrigas N/A
Alex et al. [11] 1998 Female 63 15 No No N/A Alive (24 months)
Moncuretal. [12] 2002 Male 78 2.3 No Yes® N/A Dead (2 months)

#1n this case, the exocrine component was of tiraatype and distant metastases of both the eim#oand the exocrine componemtsre noted i

the liver, lung and vertebras
N/A: not available
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3,000 births, equally involving males and femalBse
disease is secondary to mutationsénrofibromatosis
type 1 tumor suppressor genélK1), encoding the
cytoplasmic  protein  neurofiboromin. In  neuro-

fibromatosis type 1, some malignancies occur at an

increased incidence compared to the general populat
and an association is recognized with gliomas,
ependymomas, malignant peripheral
tumors, pheochromocytomas, myeloid leukemia,
nephroblastomas, gastrointestinal stromal tumoid an
endocrine tumors [22]Digestive endocrine tumors
occur in about 1% of neurofibromatosis type 1 pasie
They typically arise in the ampullary region of the
duodenum [23] Their exact pathogenic mechanism of
development in neurofibromatosis type 1 is notyfull
understood. In gastrointestinal stromal tumors
associated with neurofibromatosis type 1, the lofss
heterozygosity ofNF1 has been evidenced [24, 25].
Interestingly, there are 6 reported cases of a
combination of gastrointestinal stromal tumors and
somatostatinomas in patients with neurofibromatosis
type 1, suggesting the existence of a common pathwa

in the development of both diseases [26, 27]. There

have been only 2 reports of ampullary
adenocarcinomas in neurofibromatosis type 1 [28, 29
Prognosis may be difficult in mixed tumors.
Adenocarcinomas of the ampulla with an intestinal
phenotype have a significantly better long-term
prognosis than adenocarcinomas located in the dkad
the pancreas [10]However, ampullary endocrine
tumors have a poorer prognosis than small bowel
endocrine tumors and tumor size is a prognostitofac
when greater than 2 cm, the risk of metastasisasas
significantly [10, 16, 21, 30].

Our patient had an aggressive tumor with 6 metastat
lymph nodes (of both exocrine and endocrine types).
The conventional treatment for both ampullary
endocrine and exocrine tumors is surgery; local
excision may be indicated for small non-infiltraiv
lesions. A  more radical treatment, ie.
pancreaticoduodenectomy, is appropriate for larger
tumors with good long-term survival especially for
patients with endocrine peripancreatic metastatic
disease [18, 19, 20]0Our patient received adjuvant
chemotherapy for the exocrine tumor since this

component was considered to be the most aggressive

one and since adjuvant chemotherapy is not

recommended for resected endocrine tumors.
CONCLUSION

We report the first ampullary mixed endocrine tumor
with somatostatin expression in a neurofibromatosis
type 1 patient.

tumors must alert the pathologist to the possible
association with neurofibromatosis type 1 dised$e.
management of patients with mixed endocrine tumors
is challenging but an early diagnosis allows cueti
surgical treatment.
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