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Primary hyperparathyroidism is due most often to a
parathyroid adenoma secreting parathyroid hor-
mone. Elevated PTH levels cause bone resorption,
the formation of polyostotic lesions and a reduction
in bone mineral density, predisposing to pathological
fractures. The final stage of this disease is osteitis
fibrosa cystica. The authors review the literature
about osteitis fibrosa cystica and the treatment
options when a pathologic fracture occurs.
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INTRODUCTION

The incidence of untreated hyperparathyroidism
has dramatically decreased (4). Primary hyper-
parathyroidism often was not diagnosed until
patients developed symptoms and signs of
advanced disease. Nowadays primary hyper-
parathyroidism is diagnosed in an early phase
because of the routine use of multi-channel chemi-
cal blood screening. Primary hyperparathyroidism
most often is due to a parathyroid adenoma that
secretes parathyroid hormone (PTH). The severity
of hypercalcemia is correlated with the size and
weight of the responsible parathyroid adenoma (20).
Due to elevated PTH levels bone resorption
increases which causes polyostotic lesions of the
bone and a reduction in bone mineral density (20).
Osteitis fibrosa cystica eventually develops in
patients with advanced stages of the disease (8, 12,

15, 16). Low density of bone and impaired bone
quality predispose to a pathologic fracture. Patients
often require parathyroidectomy as a definitive
treatment (14, 25). The aim of this article is to review
the literature about osteitis fibrosa cystica and the
treatment options in case of a pathologic fracture.

ILLUSTRATIVE CASE

A 40-year-old Turkish male was admitted to the
emergency department with acute pain in his left
upper leg. The pain developed after rising from a
chair. Radiographs of the pelvis (fig 2), right and
left femur showed severe osteoporosis with multi-
ple osteolytic bone lesions and an undisplaced
pathological fracture through a markedly destruc-
tive cystic lesion of the distal femur (fig 1). For a
year this patient had been suffering of fatigue and
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muscle pain in his thighs, increased snoring, sweat-
ing, thirst and polyuria.

Physical examination also revealed a painful
tumour in the right mandible (fig 3) and a tumour
in the right proximal tibia (fig 4).

The serum level of calcium was elevated
(3.09 mmol/l : normal range 2.10-2.55 mmol/l),
as well as the values for alkaline phosphatase
(569 U/l : normal range < 125 U/l) and intact-PTH
(62 pmol/l : normal range 2-7 pmol/l), whereas
the level of 25 (OH) vitamin D was decreased 
(14 nmol/l : normal range 20-100 nmol/l), indica-
tive for hyperparathyroidism. 

Technetium bone scanning demonstrated
increased uptake in multiple areas of the skeleton
interpreted as a result of a metabolic disease. The
initial differential diagnosis included hyperparathy-
roidism with brown tumours, fibrous dysplasia, as
well as metastases of unknown origin.
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Fig. 1. — Pathologic fracture of the distal femur (arrow)
through a cystic lesion (dotted arrow). A : AP femur, B : later-
al femur, C : pathologic fracture of the distal femur (arrow),
AP knee.

Fig. 2. — Osteopenia of the pelvis especially of the right
acetabulum.
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Because the fracture of the distal femur was not
displaced, treatment was conservative and his leg
was immobilised in a long leg cast. Weight bearing
was not allowed for 6 weeks and bed rest was pre-
scribed. A biopsy of the right proximal tibia was
performed (fig 5). Histopathological findings were
typical for brown tumour. 

Ultrasound of the neck and a sestamibi scan
confirmed the diagnosis of an adenoma of the left
inferior lobe of the parathyroid gland. After a left
parathyroidectomy hypercalcaemia persisted and
at a second operation two other adenomas on the
right hand side were removed. Histopathology
confirmed the diagnosis of adenomas of the
parathyroid glands. 

After the last operation the patient developed
hypocalcaemia, in association with a so called
hungry bone syndrome. Calcium- and 1,25(OH)2

vitamin D was supplemented intravenously. Three
months after admittance the patient is still on med-
ication and will probably have to be supplemented
life long with Calcium and Vitamin D. 

The distal femoral fracture united in 3 months
(fig 6) and full weight bearing was allowed. The

pain in his right mandible had resolved and his
teeth remained well fixed. 

A DEXA scan (L2-L4 lumbar spine and right
femur) was performed to obtain a baseline value of
the bone density for future follow-up. The DEXA
scan showed osteoporosis according to the WHO
guidelines (26). 

DISCUSSION

Primary hyperparathyroidism is rare. The
prevalence rate varies from 1‰ to 4‰, with a
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Fig. 3. — CT scan of the jaw shows multiple tumours with a
remarkably large tumour in the right mandible.

Fig. 4. — Osteolytic lesions of the right tibia.
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female:male ratio of 3:1 (7). In 80% of cases the
cause is a solitary adenoma and in 20% a glandular
hyperplasia (28). Serum calcium, ionised calcium
and PTH levels should be obtained to diagnose
hyperparathyroidism. 

Singhal et al (23) reported that 5-15% of patients
with primary hyperparathyroidism have associated
bony abnormalities. Radiological examination
reveals osteopenia of the entire skeleton and multi-
ple localised lytic lesions with a benign aspect.
Hyperparathyroidism affects mainly cortical bone,
and not cancellous bone (19). 

The incidence of brown tumours in patients with
primary hyperparathyroidism is 1.5% to 1.7% (28).
Nowadays hyperparathyroidism is usually treated
before such lesions develop ; therefore they have
become extremely rare. Clinically, brown tumours
most often manifest as slowly growing, painful
masses. These tumours can behave aggressively
and become destructive, as a consequence of high
osteoclastic activity (7, 16). Histologically, brown
tumours are characterised by numerous giant cells,
diffuse or arranged in clusters. Brown tumours

may be indistinguishable from giant cell tumours
of bone, and correlation with clinical and
radiographical data is essential in making the
correct diagnosis (28). 

Brown tumours represent foci of haemorrhage
within an enlarged fibrotic marrow space.
Organisation of these lesions results in the release
of haemosiderin and the accumulation of
macrophages, fibroblasts and giant cells. Osteitis
fibrosa cystica may be mistaken for neoplastic
metastatic disease (2, 10, 12, 15, 21, 24). Patients who
do develop symptoms of primary hyperparathy-
roidism should undergo surgical treatment (25). 

The fracture in our case of a 40-year-old man
was treated conservatively because there was no
displacement of the fracture. Curettage, bone graft-
ing and prophylactic stabilisation may be required,
in case of persistent symptomatic bone lesions or
pathological fractures in patients with primary
hyperparathyroidism (9, 23). However, the literature
does not provide guidelines to know which patients
suffering from osteitis fibrosa cystica cases need
prophylactic stabilisation. To control hyperparathy-
roidism with the presence of brown tumours,
parathyroidectomy is the treatment of choice.
Normalisation of parathyroid function should lead
to a reduction in size or disappearance of the
tumour (27). Destructive skeletal lesions, as in our
case, heal within 6 months after the excision of a
parathyroid adenoma (1, 6, 12). Brown tumours
occasionally affect the jaws. Four weeks after
parathyroidectomy our patient noted that the
tumour in his right mandible had decreased in size
and his teeth were well fixed. For a year this patient
was not allowed to eat solid food because of the
large cyst, which can easily fracture the jaw.

Several reports advocate resection of any
remaining brown tumours after the hyper-parathy-
roid function has resolved (3, 5, 11, 13, 17).
Spontaneous tumour involution of the jaw lesion
made additional surgery unnecessary.

In about half of the cases primary hyperparathy-
roidism with multiple parathyroid adenomas is part
of a familial syndrome (1). The family history for
hyperparathyroidism was negative in our patient.
After successful parathyroidectomy for primary
hyperparathyroidism bone mass density (BMD)
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Fig. 5. — Brown tumour (haematoxylin and eosin � 40).
Biopsy of the lesion revealed clusters of multinucleated osteo-
clast-like giant cells, within proliferating fibroblasts (see
arrows). Interstitial haemorrhages marked by haemosiderin
deposition were present within the fibrous tissue. Extreme
osteoclastic resorption and some bone production were
observed near the borders of the conglomerates. Mitotic activ-
ity was rare. There was no evidence for malignancy. These
histopathological findings were typical for brown tumour.
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might increase by as much as 10% one year after
surgery (18). The DEXA scan in our patient showed
osteoporosis and long term follow-up may be nec-
essary to adequately monitor this patient, because it
is well-known that increase in BMD might go on
for up to 4 years (8, 22). After parathyroidectomy
the serum level of PTH falls dramatically as the
unaffected glands have been suppressed by hyper-
calcaemia. Consequently, the PTH-induced osteo-
clastic bone resorption stops, whilst the osteoblas-
tic activity continues resulting in a marked increase
in bone uptake of calcium and phosphate (the so
called hungry bone syndrome) demanding for
Calcium en Vitamin D.

In conclusion, in a patient presenting with a
pathologic fracture, routine serum calcium should
be obtained. In case of symptomatic primary
hyperparathyroidism and a pathological fracture,
patients require parathyroidectomy, while fracture

treatment can be conservative if undisplaced and
uncomplicated.
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Fig. 6. — Healing of the distal fracture of the left femur (lateral and AP)
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