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CASE REPORT

Neurofibromatosis (NF) is an inherited autosomal disorder that 
affects the nervous system and skin. Tumors, both benign and 
malignant, are reported to occur four times more often in 

patients with NF when compared to the general population matched 
for age and gender.1 A variety of endocrine tumors are frequently re-
ported in these patients. e commonest one is pheochromocytoma, 
which occurs in 0.1% to 5.7% of patients.2 We report a case of hy-
perparathyroidism and bilateral pheochromocytoma occurring in a 
patient with familial peripheral neurofibromatosis. e combination 
of pheochromocytoma and hyperparathyroidism suggest MEN2A 
(multiple endocrine neoplasia, type II) syndrome in this patient. On 
the other hand pheochromocytoma is part of the spectrum of disorders 
associated with neurofibromatosis type 1 (NF1). ere are 14 reported 
cases of hyperparathyroidism occurring in patients with NF, making a 
genuine association between these two uncommon conditions likely. 
ese differentials are discussed and diagnosis is confirmed based on 
genetic analysis. 

Case
is 65-year-old man was referred to our hospital for adrenalectomy. 
He was known to have familial peripheral neurofibromatosis type1 
(Von Recklinghausen’s disease) for many years, which also affected his 
two children and his brother. Recently he was admitted to a peripheral 
hospital for repair of bilateral inguinal hernia. During routine preop-
erative examination he was incidentally found to have hypertension 
and gave a history of 2 years of headache.

Since the association of NF and pheochromocytoma is well estab-
lished, a proper evaluation to exclude pheochromocytoma was planned. 
Both metabolic and radiological investigations confirmed the likely di-
agnosis. CT of the abdomen revealed the typical appearance of a large 
right-sided adrenal mass plus a probable smaller one in the left adrenal 
gland. e patient was started on labetolol, then referred to us for adre-
nalectomy. Examination revealed multiple pedunculated neurofibromas 
on his chest, back and neck. His BP was 145/86. e patient had many 
(>15) “cafe-au-lait” spots, which were larger than 2 cm in diameter and 
located mainly on his chest, abdomen and back. His condition fit the 
diagnosis of NF1 according to the diagnostic criteria of the national 
NF foundation.1 Investigations for pheochromocytoma showed high 
24 hour-urinary free catecholamines with an adrenaline level of 1029 
nmol/L (normal, <230) and noradrenalin of 1041 nmol/L (normal, 
<900). MIBG scan showed bilateral uptake in both adrenal glands, but 
mainly in the right one. Serum calcium was 2.96 mmol/L, and PTH 
was 153 ng/L (normal, 7-53). e 24 hour-urinary calcium was normal. 
US of the neck and MIBI scan (Figure 1) showed a normal thyroid and 
a single parathyroid adenoma on the right lower aspect. e combina-
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tion of hyperparathyroidism and pheochromocy-
toma suggested MEN2A,1 which was characterized 
by medullary thyroid cancer, pheochromocytoma 
and parathyroid adenoma or hyperplasia in this 
patient although he had a negative family history 
for both conditions. e pentagastrin stimulation 
test was negative. In the molecular genetic analysis 
for MEN2A,1 direct mutation analysis showed that 
he was not a carrier of a mutation in exon 11, which 
includes codon 634 of the RET proto-oncogene. In 
addition, single-strand conformation variant analy-
sis (SSCP) of exon 10, which includes codons 609, 
611, 618, and 620, and MS-PCR analysis of codon 
768 detected normal band patterns.

He underwent a right adrenalectomy. Histo-
pathological exam of the gland revealed pheochro-
mocytoma. Since the MIBG scan showed minimal 
uptake, the plan was to avoid removing the other 
gland unless there was clear evidence that it was 
abnormal. A bilateral adrenalectomy would leave 
the patient dependent on oral steroids for the rest of 
his life, and expose him to the risk of adrenal crisis, 
considering that he was not very compliant to his 
medications previously. Hyperparathyroidism was 
managed by excision of the parathyroid adenoma 
(right lower gland). e other glands were found to 
be normal by palpation and biopsy.

Discussion
Neurufibromatosis is an autosomal dominant genetic 
disorder that affects the nervous system and skin. It 
has been classified into two distinct types: NF1 and 

NF2. NF1, also known as Von Recklinghausen NF, 
manifests as skin neurofibromas and multiple café-
au-lait spots. Other associations are optic gliomas, 
scoliosis, precocious puberty, learning disabilities and 
malignancies (e.g. pheochromocytoma, somatostati-
noma). NF2, also known as bilateral acoustic NF 
(BAN), is more rare. It is characterized by multiple 
tumors on the cranial and spinal nerves plus bilateral 
acoustic nerve tumors, which are the hallmark of 
the disease. Tumors, both benign and malignant, are 
reported to occur four times more often in patients 
with NF when compared to the general population 
matched for age and gender.2

Pheochromocytoma is known to occur in a small 
but defined number of patients with NF, affecting 
0.1% to 5.7% of patients. Of the 148 patients with 
NF1 and pheochromocytoma reviewed by Walther,3 
84% had solitary adrenal tumors, 9.6% had bilateral 
adrenal disease and 6.1% had ectopic pheochromo-
cytoma. e pheochromocytoma in MEN1 can be 
unilateral or bilateral, affecting more than half of in-
dividuals. If a tumor is present in one adrenal gland, 
hyperplasia is likely in the other gland.

Data from the international RET consortium3 
indicates that the preponderance of MEN2A muta-
tions are in codon 634. In 20 cases from 74 families, 
97% had RET mutations with 87% having a muta-
tion at codon 634, 6.4% at codon 918, 3.5% at codon 
618, 2.1% at codon 611 and 0% at codon 918. ree 
percent had no RET mutation. e genetic analysis 
in our patient indicated that his chance of having 
MEN2 was less than 0.5%. What makes this case 
unique is the finding of bilateral pheochromocytoma 
and hyperparathyroidism raising the possibility of 
MEN2A. Also the finding of both hyperparathy-
roidism and NF, both being rare diseases, suggest 
a possible link between the two disorders, which is 
supported by previous case reports of a similar as-
sociation. 

e association between peripheral NF and 
hyperparathyroidism was first reported in 1953 
in a patient with ostietis fibrosa cystica, NF and 
liposarcoma. Since then there have been about 14 
case reports5-14 of this association and they were 
almost always due to parathyroid adenoma rather 
hyperplasia. Also, many patients (40-50%) with NF 
can develop skeletal lesions, which may be related 
to neurofibroma of bone, ostietis fibrosa cystica or 
osteomalacia. e latter is characterized by renal 
phosphate wasting of unknown etiology similar 
to humoral hypercalcemia of malignancy (HHM). 
e similarity of the bone lesions seen in NF1 and 

Figure 1. MIBI scan showing right lower parathyroid adenoma.
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hyperparathyroidism strongly suggests a genetic link 
between these two pathologies or at least a common 
underlying pathology.

Cases of hyperparathyroidism due to parathyroid 
hyperplasia plus hypophosphatemic osteomalacia 
occurring in patients with NF1 have been reported. 
In those case, it was difficult to determine if the 
hyperparathyroid was primary or tertiary.9 In our 
patient MEN2(A) was unlikely since he had no 
family history. Also his genetic screening was nega-
tive for the MEN2(A) gene mutation. Apart from 
hyperparathyroidism there is another bony disorder 
shared by both NF1 and MEN2. Fibrous bony dys-
plasia (FD) is a developmental abnormality of bone 
mesenchyma presenting as expansible fibrous lesions 
of the skeleton that may result in pathological frac-
tures. In this disorder the absorbed bone is replaced 
by a fibrosseous tissue instead of by normal bone. As 
the mass of fibrous tissue proliferates, it erodes the 
cortical bone from within, while the periosteum lays 
down a thin shell of bone outside and hence the bone 

expands. e precise nature of FD remains contro-
versial. Cosegregations of FD and NF1 have been 
reported, and it has been surmised that FD is associ-
ated with the NF1 gene.12 NF has been also linked 
in many reports to somatostatinoma.15-17 In the liter-
ature, duodenal somatostatinoma is associated with 
von Recklinghausen’s disease in 50% of cases.17 is 
linkage of neurofibromatosis, phaeochromocytoma, 
and duodenal carcinoid could represent a specific 
multiple endocrine neoplasia syndrome.

Based on these data, do we have enough evidence 
to reclassify NF1 as one of the MEN syndromes due 
to the increasing awareness of its collective endo-
crine abnormalities? It seems that hyperparathyroid-
ism should be looked for in all patients affected with 
NF1 to find out its true incidence in these patients, 
and as part of research to uncover any hidden asso-
ciation between the two conditions. Also, research is 
needed to find out if correction of hypercalcemia and 
hyperparathyroidism in these patients can reverse 
the bony abnormalities of NF1 mentioned above.
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