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Obstructive jaundice secondary to neuroendocrine tumour
in a patient with von Recklinghausen’s disease

D.N. Samonakis®, A. Quaglia®, N.M. Joshi®, J.M. Tibballs®, A. Nagree®,
C.K. Triantos®, N. Davies®, R. Standish®, A.P. Dhillon®, B.R. Davidson?,

A.K. Burroughs® and M.E. Caplin®

Neurofibromatosis type 1 (NF1) is an autosomal dominant
genetic disorder, with variable clinical manifestations and
unpredictable course, associated with an increased
incidence of various tumours. Plexiform neurofibromas are
hallmark lesions of NF1; they are slow-growing tumours,
which account for substantial morbidity, including
disfigurement and functional impairment, and may even be
life-threatening. Neuroendocrine tumours (NETs), a rare
diverse group of neoplasms, are occasionally associated
with neurofibromatosis. Pancreatic NETs are tumours
with an incidence of less than 1/100 000 population/year
and complex patterns of behaviour, which often need
complicated strategies for optimal management. We
present the case of a young adult with NF1, having a
unique concurrence of plexiform neurofibroma involving
the liver with an ampullary NET, and we discuss step

Introduction

Neurofibromatosis type 1 (NF1) (von Recklinghausen
neurofibromatosis) is an autosomal dominant genetic
disorder, with an estimated birth incidence of one in
3000-4000 but with variable clinical manifestations and
an unpredictable course [1]. The NF1 gene has been
identified on chromosome 17ql11.2; it is a tumour
suppressor gene involved in growth regulation [1].
Inactivation of this gene (through mutation or allelic
loss) leads to functional loss and the consequent
development of many different types of tumours [2]. A
heterogeneous group of benign tumours that grow from
intraneural and extraneural tissues are neurofibromas,
representing one of the commonest of the protean
manifestations of NF1. Neurofibromas may present
clinically as discrete tumours (dermal neurofibromas),
diffuse tumours, spinal neurofibromas and plexiform
neurofibromas [3].

Plexiform neurofibromas are among the most common
and debilitating complications of NF1. They are benign,
slow-growing, peripheral nerve sheath tumours that
involve multiple nerve fascicles or branches of major
nerves variably composed of Schwann cells, fibroblasts
and other cell types [4]. Plexiform neurofibromas are
typically associated with multiple nerves and can grow to
large proportions, affecting an entire limb or body
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segment; moreover, these lesions often have a rich
vascular network and may occasionally result in haemor-
rhage. Plexiform neurofibromas are often poorly circum-
scribed and locally invasive (which can give rise to
extensive disfigurement), and undergo malignant trans-
formation in 2-16% of cases [2,4,5] into peripheral nerve
sheath tumours.

Neuroendocrine tumours (NETs) are slow-growing ma-
lignancies derived from the neuroendocrine system,
which have distinct biological and clinical characteristics.
Sixty per cent of NETs arise in the gastrointestinal tract
[6], less than 1% of these occur in the ampulla of Vater
and 25% of these cases can be associated with neurofi-
bromatosis. Ampullary NETs are usually non-functioning
(i.e. have no associated clinical syndrome related to
hormonal hypersecretion). Most are well-differentiated
neoplasms with low malignant potential [7,8]. We report
a unique case of a patient diagnosed with NF1 presenting
with obstructive jaundice due to ampullary NET and we
discuss the relevant specialist clinical management.

Case presentation

A 23-year-old student was referred to his local hospital
with a 2-month history of pruritus and jaundice. He had
no significant past medical history and did not drink
alcohol or use tobacco. His father died of non-Hodgkin
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lymphoma aged 56 years, but his mother was well with no
other family history. On clinical examination there were
more than 15 café-au-lait spots > 1.5 cm in diameter, and
multiple skin fibromas in the trunk and lower extremi-
ties. Ophthalmological examination was negative for
Lisch’s nodules or other NF1-related lesions; audiome-
try-evoked and auditory-evoked potentials were normal.
The clinical picture was compatible with von Recklin-
ghausen’s disease. The patient was jaundiced and
malnourished. He had an enlarged non-tender liver as
well as splenomegaly, but no other cutaneous signs of
chronic liver disease. He was referred to our centre for
further opinion.

The full blood count was normal; the liver function tests
showed a predominant cholestatic profile: alkaline
phosphatase, 385 (normal range, 39-150) U/l; gamma
glutamyl transpeptidase, 573 (normal range, 0-50) U/l;
aspartate transaminase, 131 (normal range, 5-40) U/l;
alanine transaminase, 155 U/l; and bilirubin, 6.58 (normal
range, 0-1.3) mg/dl. Viral markers, autoantibody and
haemoglobinopathy screens were negative. Liver ultra-
sound confirmed common bile duct (CBD) dilatation, a
normal gall bladder but a hilar mass and splenomegaly.
Magnetic resonance imaging (MRI) confirmed the CBD
dilatation but also a 2 cm mass at the distal common bile
duct. MRI additionally demonstrated a soft tissue mass
(Fig. 1), extending from the region above the pancreatic
head to the porta hepatis and into the liver parenchyma
encasing the vessels but without narrowing or occlusion;
splenomegaly was also confirmed. An endoscopic retro-
grade cholangiopancreatography demonstrated an ampul-
lary mass preventing cannulation of the CBD. Ampullary

Fig. 1

biopsies showed features typical of a NET with positive
staining for synaptophysin, Anticytokeratin antibody
CAM 5.2, Protein Gene Product 9.5 and neuron-specific
enolase. Very occasional cells showed calcitonin staining
while no staining was seen for chromogranin. The tumour
had a low proliferative index with Ki67 <2%. A percu-
taneous transhepatic cholangiogram was performed and,
following a short period of external biliary drainage, an
8.5-French endoprosthesis was placed. After resolution
of the biliary obstruction, a liver biopsy was obtained
that showed features of secondary biliary cirrhosis with
increased hepatic venous pressure gradient (10 mmHg)
due to chronic biliary obstruction. A targeted biopsy of
the liver hilum lesion showed features of a plexiform
neurofibroma (Fig. 2). An indium-111 octreotide scan
demonstrated physiological uptake but no avid tumour
uptake. An [-123 meta-iodo-benzyl-guanidine scan also
showed no avid uptake. The patient had a normal fasting
gut hormone profile (vasoactive intestinal peptide,
pancreatic polypeptide, gastrin, glucagon, neurotensin)
as well as normal chromogranin A (10 pmol/l) and
chromogranin B (29 pmol/l). Parathyroid hormone levels
were normal as well alpha fetoprotein, Cal9-9, beta
human chorionic gonadotrophin, and carcinoembryonic
antigen. Surgical resection of the ampullary tumour was
planned after a period of biliary decompression and
improved nutrition. The patient was discharged with
bilirubin of 1.9 mg/dl, aspartate transaminase of 65 U/,
alanine transaminase of 79 U/l, alkaline phosphatase of
145 U/l and an International Normalized Ratio of 1.3.

At 5 months after the initial hospitalization, the patient
gained weight and improved exercise tolerance. A repeat

Axial gradient echo T1 post gadolinium magnetic resonance imaging,
portal venous phase. The intrahepatic portal vein branches course
through portal tracts markedly dilated by non-enhancing tissue.

A tissue sample from the liver hilum shows plexiform neurofibroma
composed of wavy neural bundles (arrowheads) and adjacent loose
fibrovascular stroma.
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MRI scan showed no change in the ampullary tumour,
which was still distinct from the plexiform neurofibroma.
The liver and an area of plexiform neurofibroma were
re-biopsied to exclude malignancy and to assess the liver
histological response to biliary decompression. The liver
showed less fibrosis, ductular reaction and copper-
associated protein than previously. An endoscopic ultra-
sound confirmed that the ampullary tumour did not
extend into the pancreas. Chest computed tomography
and bone scans were negative. He underwent resec-
tion of the ampullary tumour. At operation, the liver was
grossly enlarged but smooth and not obviously cirrhotic.
A confluent mass of fibrotic tissue encased the hilum,
the gallbladder and extended to involve the duodenum
and the head of the pancreas. A 2cm mass was identi-
fied at the ampulla, extending towards the pancreatic
head. The remainder of the pancreas was normal. A
pylorus preserving partial pancreaticoduodenectomy, and
cholecystectomy with a Roux-en-Y loop reconstruction
to the remnant pancreas was performed. The patient
made an excellent recovery postoperatively. Histologi-
cally, the resected specimen contained a 1.6 cm diameter
neuroendocrine tumour adjacent to the ampullary
region (Fig. 3). The bile duct and pancreas were clear
of tumour, with only one of 19 regional lymph nodes that
were removed infiltrated with tumour. The mass of
fibrotic tissue attached to the pancreatic head was
plexiform neurofibromatosis with no evidence of malig-
nancy. The patient was discharged home to be kept
under regular follow-up; 6 months after the operation he
is very well.

Fig. 3

2 cm

The partial pancreatectomy specimen shows an ampullary tumour
(arrows). Histopathological examination showed a low-grade
neuroendocrine neoplasm. The adjacent pancreatic and peripancreatic
tissue showed plexiform neurofibromatosis (arrowheads).

Discussion

NF1 (von Recklinghausen’s disease) is one of the most
common neurogenetic diseases affecting adults and
children. It is a complex progressive disease affecting
multiple cell types and multiple systems of the body; it
can involve the central and peripheral nervous system as
well as the skin, bone, endocrine, gastrointestinal and
vascular systems. Diagnostic criteria for NF1 highlight
these diverse manifestations and include pigmentary
lesions, neurofibromas, optic pathway gliomas and bony
dysplasias [3].

NF1 is transmitted as an autosomal dominant disorder
caused by mutations in the NF1 gene on chromosome 17.
The NF1 gene (a large gene, over 350kb of genomic
DNA) encodes a large cytoplasmic protein (neurofibro-
min) containing 2818 amino acids, which functions in
part as tumour suppressor by inactivating the RAS
molecule and preventing its mitogenic signalling, result-
ing in reduced cellular proliferation. Mutations at the
NF1 gene result in diminished levels of neurofibromin
that may predispose to subsequent development of a
variety of tumours [5] (there is variable penetrance of
mutations in the NF1 gene and 50% of affected
individuals have new mutations). Additionally, there is
increasing evidence that other contributing events, which
may be under cytokine modulation, are important for
neurofibroma development and growth [3].

Plexiform neurofibromas may be present at birth or may
become apparent later on (they can remain silent for
years and may be revealed only by imaging studies) and
their growth can occur at any time in life [9]; their
incidence in patients with NF1 in various studies is
between 16 and 40% [10]. Plexiform neurofibromas have
been reported to occur more commonly on the trunk
(44%), followed by the limbs (38%), head and neck (18%)
[11]. Liver involvement is very rare and has been
described either as an isolated finding or in the context
of widespread infiltration of various organs [12-17].
Often there is encasement of the major vessels (hepatic
artery, portal vein) [13,18,19], as in this case. The
periportal sheath distribution of plexiform neurofibromas
is highly suggestive of their growth along intrahepatic
nerve fibres accompanying vessels and ducts [19]. The
optimal management for plexiform neurofibroma is
surgical resection with prevention of possible compromise
to vital structures. However, resection may often not
be feasible because of the danger of damaging vital
structures [13,19]. Moreover, because of the infiltrative
nature of the tumours, outcome after surgery is often
suboptimal with a high incidence of tumour regrowth [3].
Plexiform neurofibromas do have malignant potential,
albeit rare [4], with transformation to malignant peri-
pheral nerve sheath tumours [5]. These spindle cell
sarcomas tend to be poorly responsive to therapy, can
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metastasize and are associated with a low 5-year survival
rate [3]. There are case reports of hepatic angiosarcoma
and of both angiosarcoma and malignant schwannoma in
the liver [20,21].

Ampullary NETs have been described in association with
NF1 [8,22,23], and may present as obstructive jaundice or
as acute pancreatitis. None of the published cases of liver
involvement is associated with NET. In our patient the
tumour was clearly demonstrated by cross-sectional
imaging and endoscopic ultrasound, which has an increas-
ingly recognized role in the local staging of ampullary
NETs [24]. Somatostatin receptor scintigraphy was
negative. This technique is less sensitive in tumours
<2cm. The meta-iodo-benzyl-guanidine scan was nega-
tive, which is often the case in ampullary NETs [25]. The
NET in the present case had a low mitotic and
proliferative index (Ki67, a protein expressed when cells
are in cycle of division), normal plasma chromogranin A (a
neuroendocrine marker, high levels of which are associated
with poor prognosis), small size and no concomitant liver
metastases. Other additional favourable features were male
sex, absence of bone metastases or ectopic hormone
production. The only prognostically adverse feature was
the node involvement [25]. Ampullary NETs have better
prognosis than adenocarcinomas. Pancreaticoduodenal
resection is the procedure of choice for periampullary
NETs (and adenocarcinomas), given the high incidence of
lymph node involvement and the inability to predict
preoperatively with accuracy any regional spread. For those
unable to tolerate extensive surgery, local excision may be
considered [26]. With pancreatic NETs, conventional
contraindications to surgical resection (such as superior
mesenteric vein invasion, nodal disease or distant meta-
stases) are reconsidered, with aggressive debulking surgery
recently suggested in centres where morbidity and
mortality can be minimized [27].

Our case is unique as it describes for the first time a
combination of two rare entities in association with
neurofibromatosis: an ampullary NET causing biliary
obstruction in continuity with a hilar plexiform neuro-
fibroma. The ampullary tumour with adherent plexiform
neurofibroma was resected, relieving the biliary obstruc-
tion and facilitating an oncological cure of the underlying
NET.
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