Case Report

Brown tumor of the femur associated with
double parathyroid adenomas
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ABSTRACT

Severe parathyroid bone disease is a rare clinical presentation of primary hyperparathyroidism. Double parathyroid
adenomas are even more rare cause of primary hyperparathyroidism. The authors present a case of double parathyroid
adenomas in a 48-year-old man, who presented with painful left lower limb swelling, which was slowly growing in size
in the last 20 years. Magnetic resonance imaging revealed a cystic bony lesion and coincidentally, a urinary bladder
calculus. Biopsy of the mass revealed giant cell lesion. Laboratory investigations showed hypercalcemia and
hypophosphatemia with elevated parathyroid hormone level. A computerized tomography scan of the neck delineated
an adenoma of the left superior parathyroid gland, which was surgically removed. The left inferior parathyroid was also
enlarged and was removed. Histological diagnosis confirmed double parathyroid adenomas. The rarity and the

interesting clinical presentation of such association are discussed.
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B rown tumors of the bones are benign, slow
growing and locally destructive lesions usually
involve the ribs, clavicles, pelvic bones and
mandible. Pathologically, the lesion is characterized
by excessive osteoclast resorption with destruction
of the cortical bone and creation of fibrous cysts.!?
Bone pain, fragility fractures causing skeletal
deformation and altered body stature are the usual
sequelae of brown tumors. This severe form of bone
disease has been replaced today by characteristic
findings of increased bone turnover, which mostly
seems to reduce the amount of cortical bone in the
appendicular skeleton.>? In the majority of patients
with primary hyperparathyroidism (pHPT) (85%) it
is caused by solitary parathyroid adenoma (single
gland disease), whereas 13% have hyperplasia
(multiple gland disease), 1-2% have double
adenoma and 1% have carcinoma.** The severity of
hypercalcemia and bone disease in primary
hyperparathyroidism are usually related to the
serum levels of parathyroid hormone (PTH). As a
consequence of hypercalcemia, weakness, weight

loss, anorexia, nausea, vomiting,
polydepsia, recurrent stone formation,
and recurrent fractures frequently occur.>¢

Surgery is the treatment of choice for most
patients with primary hyperparathyroidism. If
performed by an experienced surgeon, the long-term
cure rate for initial exploration for non-familial
disease is about 98% .27 Brown tumor of the femur
resulting in multiple fractures and deformities is a
rare presentation of a pHPT. In this study, we
describe a patient with double parathyroid
adenomas causing brown tumors of the left femur
and subsequent fractures and review of the
literature.

polyurea,
bone pain

Case Report. A 48-year-old man presented
with a slow growing painful swelling of the left
femur above the knee joint of 20 years duration.
There was a history of repeated fractures during the
same period. The patient also gave a history of renal
problems in the form of dysuria, hematuria and

From the Departments of Surgery (Younes), Radiology (Mahafza), and Orthopedics (Agabi), Faculty of Medicine, University of Jordan, Amman,

Jordan.

Received 21st March 2004. Accepted for publication in final form 13th June 2004.

Address correspondence and reprint request to: Dr. Nidal A. Younes, Department of Surgery, Faculty of Medicine, University of Jordan, PO Box
13024, Amman 11942, Jordan. Tel. +962 (79) 5686312. Fax. 4962 (6) 5353388. E-mail: niyounes@ju.edu.jo

1701



Brown tumor of the femur ... Younes et al

Figure 1 - X-ray of the left femur showing multiple cystic lesions of
the entire femur with an expanding bony lesion and
amorphous calcifications above the knee joint.

Figure 2 - Coronal T2 weighted image showing multiloculated high
signal intensity expansile lesion of the metaphysis and
diaphysis of the left femur.

Figure 3 - Plain abdomen x-ray showing an incidental large urinary
bladder calculus.

frequency. Physical examination of the lesion
showed a tender swelling approximately 10x8cm in
size above the left knee joint with shortening of the
left limb.

Radiography of the lower limb (Figure 1) revealed
cystic bone lesions involving the entire left femur
with bony expansion above the knee joint. Magnetic
resonance imaging of the left lower limb confirmed
multiloculated cystic bony masses of the left femur
(Figure 2). Incisional biopsy of the mass revealed
giant cell lesion. The serum levels of calcium was
119mg/dl (normal <10.5mg/dl), phosphorus level
was 19mg/dl (normal 2.4-4.5mg/dl). Parathyroid
hormone was 490pg/ml (Normal <54pg/ml) serum
alkaline phosphatase was 349U/l (normal up to
100U/1). The patient also had a coincidental large
urinary bladder stone on abdominal x-rays (Figure 3).

Computed tomography (CT) of the neck revealed
the presence of left parathyroid adenoma measuring
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Figure 4 - Neck
parathyroid adenoma (small arrow).

computed tomogram showing a giant left

5x3x2cm (Figure 4). Neck exploration with excision
of the left superior and left inferior parathyroid
adenomas was performed and a second biopsy of the
left thigh mass was performed. Macroscopically, the
left superior gland was 15gm in weight and the left
inferior gland was 920mg in weight. Microscopic
examination revealed the presence of double
parathyroid adenomas and benign cystic bone lesion
containing multinucleated giant cells. The patient had
uneventful post-surgical course and his serum
calcium was normal on the second postoperative day.

Discussion. The presence of  double
parathyroid adenoma as a cause of primary
hyperparathyroidism is rare, it occurs in 1-2% and is
reported to occur in sporadic or familial forms of
primary hyperparathyroidism.>#° Severe parathyroid
bone disease is rare today, however, occasional
cases of ostitis fibrosa cystica are still reported.!*!!
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The bone marrow in these cysts may be replaced by
vascularized fibrous tissue and giant cell reaction.
Accumulation of blood pigment inside the cyst
results in a reddish-brown hue and accounting for
the term brown tumor. Brown tumors are benign
lesions related to disturbed bone metabolism in
patients with hyperparathyroidism; was commonly
seen in 1925-1950, as many as 50% of patients
presented with severe form of bone disease. Today
this figure has fallen to below 10%.>> Brown
tumors of the bone typically involve the ribs, pelvic
bones and the clavicle and very rarely the long
bones such as the femur. There have been
occasional reports of involvement of the cricoid,"
the iliac bone,?* the tibia,”* the elbow!s and the
maxilla.'® A medline review of the literature to May
2003 did not reveal any case of diffuse involvement
of the femur with brown tumors resulting from
double parathyroid adenoma. Due to its rarity,
brown tumors are often mistaken with disseminated
malignancy such as multiple myeloma or metastatic
cancer.? In addition, they have similar radiologic
features seen in other cystic bony lesions such as
giant cell tumor, giant cell granuloma and
aneurysmal bone cyst. However, the multiplicity of
these lesions in combination with high serum
calcium and low phosphorous should suggest
primary hyperparathyroidism. An elevated serum
level of PTH confirms the diagnosis.

Both ultrasound (U/S) and CT scan of the neck
are  non-invasive and  appropriate  initial
investigations, which may show the site of PTH
producing adenoma in up to 75-90% of the cases.''s
Sestamibi scan, however, is indicated if ectopic
PTH producing adenoma is suspected or if the CT
scan and the U/S failed in localizing the PTH
producing lesion.” In hyperparathyroid bone disease
and hypercalcemia surgical exploration of the neck
is recommended.>*?* Several approaches are
described ranging from minimally invasive
parathyroidectomy to standard bilateral neck
exploration with a success rate of curing
hypercalcemia approaching 98%.237 Many reports
have confirmed dramatic improvement of these
patients after parathyroidectomy with significant
regression of their bone disease and spontaneous
disappearance of brown tumors.>’

In conclusion, primary hyperparathyroidism
should be kept in mind in all patients presenting
with longstanding history of severe bone disease
and hypercalcemia. Finding an elevated serum level
of PTH confirms the diagnosis. Surgical excision of
the PTH producing lesion is associated with high
success rate.
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