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ABSTRACT 
 
Brown tumor is a benign bone lesion that arises as a direct result 
of parathyroid hormone on bony tissue in some patients with 
hyperparathyroidism. Multiple brown tumors may simulate 
malignant disease and it is a real challenge for the clinicians in 
the differential diagnoses. Brown tumor as the only and initial 
symptom of normocalcemic primary hyperparathyroidism is a 
rare clinical entity. Here, we present a case with multiple brown 
tumors in a young normocalcemic woman as a sequele of primary 
hyperparathyroidism mimicking bone metastases. 
 
Key words: Brown tumor, Parathyroid adenoma, Primary 
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normocalcemic primary hyperparathyroidism is 
extremely rare (4). Multiple brown tumors may simulate 
cancer metastasis and it is a real challenge for the 
clinicians in the differential diagnoses (5). Although the 
measurement of serum calcium and parathyroid 
hormone (PTH) level provides early diagnosis and 
decreases the incidence of radiologic bone involvement, 
progressive major bone lesions may still be observed in 
developing countries. Here, we present a case with 
multiple brown tumors in a young woman as a sequence 
of PHPT without accompanying hypercalcemia 
mimicking bone metastases on radiography. 
 

 
 
INTRODUCTION   
Brown tumors are a rare clinical consequence of primary 
hyperparathyroidism (1). These are non neoplastic lesions 
resulting from abnormal bone metabolism, localize in areas 
of intense bone resorption and the bony defect filled with 
fibroblastic tissue. Brown tumors arise secondary to both 
primary and secondary hyperparathyroidism and have been 
reported to occur in 4.5% of patient with primary 
hyperparathyroidism (PHPT) and 1.5-1.7% of these with 
secondary hyperparathyroidism (2). The reported 
prevalence of the brown tumour is 0.1%. The disease can 
manifest at any age, but it is more common among person 
older than 50 years, and is three times more common in 
woman than in man (3). Hyperparathyroidism is usually 
associated with high levels of serum calcium. Brown 
tumour as the only and initial symptom of 

 
CASE REPORT 
 
A 35 years young woman presented with generalized 
musculoskeletal pain, restricted limbs movement and 
radiographic findings of expanding osteolytic bone lesions 
in left clavicle, multiple ribs and fracture lower end of left 
humerus. Two years ago, she was treated with fracture 
femoral shaft. At that time her serum calcium, phosphate 
and alkaline phosphatase (ALP) were within the normal 
ranges. There was no family history of peptic ulcer, 
parathyroid disease or any other endocrine disorders. There 
was no history of increased thirst, urinary frequency, 
constipation, weight loss, cholelithiasis, exposure of 
ionizing radiation or industrial toxin exposure. On physical 
examination, the patient was ill-looking and anxious. There 
were no enlarged neck nodes. However, she had a swelling 
in the lateral aspect of left clavicle. She had tenderness 
over multiple bony areas. Considering the patient’s history 
and clinical manifestations, serial 
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imaging and laboratory studies were conducted in light 
of the possibility of multiple bone metastases. Complete 
blood count and biochemical analysis, including blood 
urea, nitrogen, creatinine, albumin, calcium, and 
phosphorus were within normal ranges. Repeat of chest 
X-ray revealed expansile lucent lesions in lateral aspect 
of left clavicle with soft tissue swelling and multiple 
ribs mimicking metastases. Right arm X-ray including 
elbow joint showed fracture of lower end of right 
humerus (Figure 1). 
 

 
 
 
elevated serum PTH level (112 ng/dl, normal <20 
ng/dl), which led to the consideration of underlying 
hyperparathyroidism. Thyroid function tests were within 
normal limits. For the purposes of ruling out the cause 
of hyperparathyroidism, high resolution ultrasound of 
neck was performed and revealed a solid hypoechoic 
nodular mass (~ 2.7 X 2.1 cm) in left side of neck 
adjoining left lobe of thyroid (Figure 3). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. X-ray chest P/A view showed expansile 
lucent lesions in left lateral clavicle and multiple ribs 
(A) and fracture lower end of right humerus (B). 
 
Computed tomography (CT) of chest and abdomen 
showed no tumor except multiple expansile radiolucent 
bony lesions in ribs and clavicle (Figure 2). 
 
 
 
 
 
 
 
 
 

 
Figure 2: CT chest and abdomen showed shows 
multiple expansile lucent lesions in left clavicle 
(A), ribs (B) (white arrow marks). 
 
Even though, these findings suggested metastatic bone 
lesions, the levels of tumor markers such as CEA, CA-125 
and ALP were all within normal limits. Repeat laboratory 
studies, however, unveiled the differential diagnosis of 
metabolic bone disease (brown tumor). Blood counts and 
routine biochemical analysis were normal except for an 

 
 
 
 
 
 
 
 
 
 
Figure 3: HRUS showed a large solid heterogeneous mass 

in left side of neck adjoining the left lobe of thyroid. 
 
A dual phase 99mTc Sestamibi (MIBI) parathyroid 
SPECT/CT scan showed intense radiotracer uptake in 
the left upper neck consistent with parathyroid tumor 
and uptake of 99mTc-MIBI in the left clavicular 
swelling, ribs and skull bones (Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Hybrid SPECT/CT 99mTc-MIBI parathyroid 
scan showed increased uptake of radiotracer in left 
thyroid region (arrow in upper row) corresponds to the 
isodense soft tissue mass suggesting parathyroid mass. 
Increased uptake is also seen in the left clavicle, ribs 
and skull (arrow head) corresponds to expansile lytic 
bone lesions (white arrows). 
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CT portion of SPECT/CT showed hypodense soft tissue 
mass measuring ~ 3.1X 1.9 cm in left side of neck 
adjoining the left lobe of thyroid gland suggesting a 
parathyroid tumor and multiple expansile bone lesions. As 
parathyroid cancer can metastasized to bone, it can be 
unclear in parathyroid carcinoma whether the bony lesions 
are from brown tumors or metastatic parathyroid cancer. 
 
Left sided parathyroidectomy was done and histopathology 

reported parathyroid adenoma (Figure 5), rather than carcinoma. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Histopathological examination 
demonstrates the presence of hypercellular nodules 
with chief cell hyperplasia and surrounded by a thin 
capsule suggesting parathyroid adenoma. 
 
Biopsy of the clavicular lesion revealed a dense 
infiltration of the marrow by a reactive fibroblastic 
tissue with scattered multinucleated giant cells; 
hemorrhage and increased osteoblastic activity 
consistent with brown tumor (Figure 6).There were 
no malignant cell indicating metastasis. Calcium and 
vitamin D supplementations were ensured.  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6: Biopsy of the clavicular lesion revealed a 
dense infiltration of the marrow by a reactive 

 
 
 
fibroblastic tissue with scattered multinucleated giant 

cells, hemorrhage and increased osteoblastic activity 
 
Follow up after 1.5 years revealed normal serum PTH 
level with no significant complaints. 
 
DISCUSSION 
 
Brown tumor comprises only a small percentage of bone 
expanding or osteolytic bony pathologies (6). It is 
caused by hyperparathyroidism, which may be primary 
o, secondary or tertiary. Primary hyperparathyroidism 
due to parathyroid adenoma is one of the leading causes 
of Brown tumour. In our case, the increase secretion of 
PTH from the parathyroid adenoma triggered high 
osteoclast turnover activity, leading to multiple bone 
expanding lytic lesions (7). Initially, radiography, CT 
and MIBI of multiple osteolytic mass in the ribs, 
clavicle and humerus suggested that the bone lesions 
were brown tumor or metastases from a malignant 
parathyroid tumor. The high level of intact PTH in the 
serum; and MIBI positive lesions in the neck indicated 
that the patient might have the primary 
hyperparathyroidism and multiple bone metastases 
caused by carcinoma of the parathyroid gland rather 
than a benign tumor. However, after surgery, the 
parathyroid tumor was diagnosed as a parathyroid 
adenoma by histopathology rather than carcinoma. The 
biopsy from the lesion of left clavicle revealed brown 
tumor. At one and half years after tumor resection, there 
has been no recurrence of either the 
hyperparathyroidism or the metastases. These findings 
indicate that the patient did not have parathyroid 
carcinoma. Brown tumors are considered as the 
advanced stage of complication of HPT and are mainly 
the first presentation of the disease. They are relatively 
rare nowadays due to early diagnosis and prompt 
treatment of HPT. Inspite of this, Dilip et al. reported a 
series of 40 cases that all had generalized skeletal 
involvement (8). Within the skeletal manifestations of 
hyperparathyroidism are brown tumors that appear in 
approximately 10% of cases and in advanced stages of 
the disease. They may appear in any part of skeleton 
most commonly seen on the ribs, clavicle and pelvis. 
Involvement of the long bone is considered rarely in 
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patient with primary HPT. Our patient brings the 
number of long bone brown tumor in primary HPT to 
a few cases of literature (9). Only a few cases are 
occurred with normocalcemic primary HPT. 
 
The tumors are usually soft, painless, minimally tender 
and appears elastic on palpation (10). Occasionally the 
lesions are painful (11), as was seen in our patient. The 
tumors are called ‘brown’ because of its color, which is 
a result of vascularity, hemorrhage and deposits of 
hemosiderin (10, 11). Since the major action of PTH is 
to raise serum calcium level, the main biochemical 
abnormality in primary HPT is an increase in the 
circulating concentrations of both PTH and calcium 
(12). Some patients with proven parathyroid adenoma 
have normal serum calcium level or the hypercalcemia 
(13). Approximately 20% of patient with 
normocalcemic primary hyperparathyroidism are true 
normocalcemic (12, 13), as in our case. 
 
The diagnosis of HPT should be established by 
determination of the serum calcium, phosphate, 
alkaline phosphatase and PTH level rather than 
histopathological examination of focal lesion. The 
main challenge in diagnosing brown tumor is that it 
can be seen in normocalcemic patient as well (10), as 
in our patient. On CT scan brown tumor appears as a 
lytic lesion with associated soft tissue mass. However 
the appearance on CT is not specific, and metastases 
or multiple myeloma may have a similar appearance 
(14). Tc-99m MIBI might be taken up by brown 
tumors along with the parathyroid tumor, mimicking 
metastatic parathyroid carcinoma (15). The case 
reported here and few others reported in literature 
introduced an important caution in the interpretation 
of skeletal lesions taken up by Tc-99m MIBI. In 
patient suspected of harboring parathyroid carcinoma. 
 
A complete tumor survey including bone scan; 
abdominothoracic imaging and relevant laboratory 
study including cell counts, biochemical analysis, serum 
protein and electrophoresis and tumor marker are the 
rational workup of diagnosis of malignant bone 

 
 
 
disease. When a osteolytic lesion of the bone is 
detected, especially when it is giant cell tumor, even 
with normal calcium level, PTH assay is necessary to 
exclude HPT. Treatment of the brown tumor should 
start with treatment of HPT (parathyroid adenoma) and 
if persistent after the primary treatment, enucleation and 
curettage should be added. Compressive lesions with 
normal compression, functional problem and fracture 
may regain early surgical intervention (10, 16). When 
parathyroid adenoma is removed and consecutively 
serum parathyroid hormone level decreased brown 
tumor really progress (17). 
 
CONCLUSION 
 
Brown tumors are extremely rare in normocalcemic 
primary hyperparathyroidism. We have reported a 
case of rarely seen metabolic bone disease mimicking 
the presentation of bone metastases. The point in 
reporting this case is that accurate diagnosis enables 
the proper treatment to be carried out, avoiding 
unnecessary harm to the patient. 
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