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Abstract
Von Recklinghausen’s disease is an autosomal dominant 
hereditary disease associated with a wide number of 
neoplasms. We report a case of a 47-year-old Caucasian 
male affected by Von Recklinghausen’s disease who 
developed a malignant somatostatinoma of the papilla 
major and minor associated with jejunal gastrointestinal 
stromal tumour with uncertain behaviour. At laparotomy, 
multiple hepatic metastases were evident. Whipple 
pancreaticoduodenectomy, jejunal resection, extensive 
lymphadenectomy and mul t ip le hepat ic wedge 
resections were performed. The patient was alive 
without recurrence after 24 mo. This is the fourth case 
reported in the world literature of a patient with Von 
Recklinghausen’s disease associated with periampullary 
somatostatinomas and jejunal stromal tumor. In patients 
with Von Recklinghausen’s disease who complain of 
gastrointestinal symptoms, a high suspicion index for 
periampullary endocrine tumours and/or gastrointestinal 
stromal tumour is required. An aggressive surgical 
approach seems to give long term survival also in 
metastatic patients. 
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INTRODUCTION
Von Recklinghausen’s disease (VRD), also known as type 1 
neurofibromatosis, is an autosomal dominant disorder with 
variable penetrance, occurring in about 1 per 3000 births. 
The gene for VRD has been identified on chromosome 
17 and approximately 50% of  the cases present as new 
mutations[1].

The disease is clinically characterized by multiple 
cutaneous neurofibromas, café-au-lait spots, axillary 
or inguinal freckling, Lisch nodules (pigmented iris 
hamartomas). Von Recklinghausen’s disease is also known 
to be associated with a variety of  neoplastic lesions with 
a neurogenic or neuroendocrine origin and 3%-15% of  
those patients will develop malignant tumours during their 
life[2]. In the last 20 years periampullary tumours have 
been recognized with increased incidence in patients with 
VRD. Neurofibromas and endocrine tumours are the most 
common tumours of  the papilla of  Vater complicating 
VRD[2,3].

We report a case of  a patient with VRD presenting a so 
called malignant “somatostatinoma” of  the papilla major 
and minor associated with a jejunal gastrointestinal stromal 
tumour (GIST) with uncertain behaviour. 

CASE REPORT
A 47-year-old Caucasian male affected by VRD was 
admitted to our Depar tment in Apri l 2004 with a 
presumptive diagnosis of  duodenal carcinoids. 

His medical history started in September 2002 when 
he was admitted to another hospital because of  melena. 
Upper and lower gastrointestinal tract endoscopy showed 
a Barrett disease and a specific medical treatment was 
started. The patient was well until December 2003 
when melena associated with diar rhoea recur red. 
Gastroduodenoscopy showed two submucosal ulcerated 
lesions on papilla major and minor which were diagnosed 
as carcinoids based on histological examination.  Common 
and endocrine tumour markers (NSE, CgA, CEA, CA 
19.9) as well as laboratory routine tests were within normal 
values. Gastrin levels were high (267 pg/mL) but secretin 
test was negative. A small bowel barium follow through 
and an abdominal computed tomography (CT) scan raised 
the suspicion for another hypervascularized lesion in the 
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distal jejunum (Figure 1A-C) while an octreoscan was 
negative for all aforementioned lesions.

In April 2004 the patient was sent to our Department 
for a surgical approach. Physical examination revealed 
multiple generalized cutaneous neurofibromas of  varying 
sizes and café-au-lait skin spots. Skin was not jaundiced, 
no lymphadenopathy was palpable, abdominal examination 
was unremarkable. An ultrasound sonography (US) with 
contrast medium was negative for liver metastases.

At laparotomy three hepatic metastases were seen on 
liver surface. An intraoperative histological examination 
of  the hepatic lesions was positive for metastases from 
endocrine carcinoma. After an intraoperative ultrasound 
(IOUS) assessment, another three lesions were seen and 
judged as respectable. Small bowel examination confirmed 
the jejunal lesion. Whipple pancreaticoduodenectomy 
with jejunal resection, extensive lymphadenectomy 
and multiple hepatic wedge resections were performed 
with radical intent. Moreover, one cutaneous lesion was 
excised. On opening the resected specimen two whitish, 
nodular lesions measuring 1.7 cm and 1.2 cm were seen 
in papilla major and minor associated with a jejunal 
brownish lesion, 7 cm in size, with exophytic growth. 
Final pathological examination established a papilla major 
and minor well-differentiated endocrine carcinoma with 
strong immunohistochemical expression of  somatostatin 
(“somatostatinoma”) and ki67 < 1 % (Figure 2A and B) 
associated with nodal metastases in 6 out of  73 resected 
nodes (2 out of  10 mesenteric nodes). Moreover, 6 liver 
metastases measuring from 0.5 to 2 cm in size from an 
endocrine carcinoma were diagnosed. Considering the 
jejunal neoplasm, a diagnosis of  GIST with uncertain 
behaviour (major diameter 6 cm, CD117++, mitoses: 2/10 
high power fields) was made (Figure 3). The cutaneous 
lesion was a neurofibroma with a proliferation of  all 
the elements in the peripheral nerve including neuritis, 
Schwann cells and fibroblasts.

The postoperative course was uneventful. The patient 
was discharged 9 days after operation. He was alive without 
recurrent disease 16 mo after the initial surgery.

DISCUSSION
VRD is an autosomal dominant hereditary disease due to a 
mutation of  the NF1 gene on chromosome 17. This gene 
encodes a GTPase activating protein that can regulate the 
activity of  the p21 product of  the ras oncogene and seems 
to play an important role in controlling cell proliferation 
and differentiation in a wide range of  tissues. Different 
mutations in the gene are involved in the development 
of  various clinical manifestations of  VRD, including 
malignant tumours[5].

The patient developed at the same time three tumours: 
one jejunal GIST and two endocrine neoplasms (one 
papilla major neoplasm and one papilla minor neoplasm), 
with strong immunohystochemical expression of  
somatostatin (“somatostatinoma”). This is the forth 
case described in the world literature of  a VRD patient 
associated with this rare somatostatinoma[6-8].

Gastrointestinal (GI) lesions reported in about 25% 
of  patients affected by VRD, can be divided into three 
groups: (1) hyperplasia of  the gut neural tissue and its 
supporting structures leading to abnormalities of  GI 
motility, (2) endocrine tumours of  the duodenum and the 
periampullary region, (3) GIST with different degrees of  
neural and smooth muscle differentiation and biological 
behaviour[2-4,9].

In VRD, endocrine tumours of  the periampullary 

Figure 1  Abdominal CT scan showing a lesion within papilla major (A) and minor 
(B), and a hypervascularized lesion in the distal jejunum (C).

A B

C

BA

Figure 2  Low-grade microscopic view of the surgical specimen showing a 
well-differentiated endocrine carcinoma in the papilla major (A) and a strong 
immunohistochemical expression of synaptofisin (B).

Figure 3  Low-grade microscopic section of the jejunal GIST.
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region show a glandular architecture, contain calcified 
psammoma bodies, sometimes produce somatostatin and 
are positive for somatostatin at immunohystochemical 
analysis. Usually they are not functioning and symptoms 
are related to local mass effects such as obstructive 
jaundice, haemorrhage, intestinal obstruction, and 
cholangitis[2]. It has been supposed that in such cases 
tumor-like symptoms appear before enough somatostatin 
is produced to cause the related syndrome[10,11]. To the best 
of  our knowledge, from 1981, only 34 cases of  “so called” 
periampullary somatostatinoma associated with VRD have 
been reported.  The patients’ age ranged from 21 to 70 
years, with an equal distribution between sexes. Jaundice 
and abdominal pain are the most common symptoms, 
while manifestations of  the somatostatinoma syndrome 
(diabetes mellitus, steatorrhea and cholelithiasis) can be 
found in only few patients. In 56% of  patients the greatest 
diameter was 2 cm or less. The resection of  choice was a 
pancreaticoduodenectomy (60%) while in the remaining 
cases a local resection was performed[6-10]. This latter 
procedure is considered as an appropriate treatment for 
small duodenal tumours (< 2 cm) far from the ampulla[6,7]. 
Nevertheless regional node involvement has been reported 
in 53% of  patients even when the tumour was less than 
2 cm in size [12]. These data and the possible invasion 
of  the deepest layers make, in our opinion, mandatory 
pancreaticoduodenectomy as a procedure of  choice.

The role of  surgery in patients with distant metastases 
is still under debate[11]. Patel et al[10] have reported long 
term disease free survival with good quality of  life in 
patients who underwent radical resection both of  the 
primary tumour and liver metastases. However, the optimal 
surgical choice is unknown because of  the small number 
of  cases collected and the lack of  randomized controlled 
trials. In regard to prognosis, although long term follow-
up is available in only few cases, the postoperative survival 
ranged from 4 to 60 mo (mean 18.4, median 14.5) and only 
two patients died of  the disease[6-10]. 

In regard to GIST, its incidence in VRD ranges 
from 4% to 25%. GISTs are neoplasms characterized 
by CD117 positive mesenchymal spindle, epithelioid or 
pleomorphic cells[3,13-15], often found incidentally during 
unrelated surgery or autoptic studies. On the other hand, 
they may be symptomatic, causing obstruction, volvulus, 
intussusception, ulceration, bleeding and perforation[2,13,15]. 
Most of  the GISTs associated with VRD are benign 
or with uncertain biological behaviour while malignant 
tumours are uncommon. Histologically there are no 
specific differences between GISTs associated with VRD 
and those occurring in non-VRD patients. However, 
tumours associated with VRD frequently show jejunal 
location, multiplicity, abundant skeinoid fibres and 
sometimes a partial ultrastructural neural differentiation. 

Moreover, Griffiths et al[4] demonstrated that patients 
with VRD and duodenal endocrine tumours have a 
high risk of  developing phaeochromocytoma and the 
frequency of  phaeochromocytoma is about 1% in VRD 

patients but increases up to 22% in those with associated 
endocrine duodenal tumours. However, no evidence of  
phaeochromocytoma was found in this case.

In conclusion, in patients with VRD who complain of   
gastrointestinal symptoms, a high suspicion index of  
periampullary endocrine tumours and/or GISTs is required.  
An aggressive surgical approach seems to give long-term 
survival and good palliation also in metastatic patients. 
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