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Primary Hyperparathyroidism—Related Brown Tumors
Mimicking Other Giant Cell-Containing Skeletal Tumors:
Role of Correlative Imaging in Diagnosis
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A patient initially suspected of having a giant cell granuloma
was subsequently found—through additional imaging with
99mTc-sestamibi and ultrasound—to have osteolytic brown
tumors caused by a parathyroid adenoma. Brown tumors that
relate to primary hyperparathyroidism may mimic other skele-
tal tumors that contain giant cells, presenting difficulty with
accurate diagnosis. Correlative imaging can have a valuable
role in such cases, potentially avoiding the extensive work-up
usually done for suspected bone metastases.
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We present a case of a young woman with an osteolytic
femur and maxillary brown tumors from primary hyperpara-
thyroidism who was misdiagnosed as having giant cell-rich
tumors including aneurysmal bone cyst and giant cell gran-
uloma. Correlation between biochemical and multimodality
imaging findings eventually led to the accurate diagnosis of
brown tumors.

CASE REPORT

A 23-y-old woman presented with a pathologic fracture
of the right femoral neck secondary to osteolytic lesions
seen on CT (Fig. 1A). The fracture required hip hemiar-
throplasty. On pathologic examination, an aneurysmal bone
cyst was found to correlate with the CT findings. The pa-
tient’s work-up included a skeletal survey that was notable
for hypercalcemia and multiple osteolytic lesions, several
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of which were hot on a whole-body bone scan obtained 3 h
after intravenous injection of 740 MBq (20 mCi) of **™Tc-
methylene diphosphonate (Fig. 1B). Contrast-enhanced max-
illofacial CT (iopamidol [Isovue; Bracco], 85 mL; 120 kVp;
160 mA; 180-mm field of view) was also performed for
evaluation of a left mandibular mass and numbness and re-
vealed multiple osteolytic facial lesions (Figs. 2A and 2B).
Biopsy of the left mandibular mass was consistent with
a giant cell granuloma. Further work-up demonstrated an
elevated level of serum parathyroid hormone (1,492 pg/mL;
reference range, 10-90 pg/mL) and calcium (14.9 mg/dL;
reference range, 8.4-10.2 mg/dL), consistent with primary
hyperparathyroidism. These findings led to additional im-
aging, including a parathyroid scan with early (15 min) and
delayed (2 h) planar images obtained after intravenous in-
jection of 740 MBq (20 mCi) of °™Tc-sestamibi (Fig. 3A)
and neck ultrasound (Fig. 3B), both of which showed a left
inferior parathyroid adenoma, which was later confirmed
on pathologic examination after surgical excision. The right
hip, left mandible, and numerous other osteolytic skeletal
lesions were thus attributed to primary hyperparathyroid-
ism-related multifocal brown tumors. After left inferior
parathyroidectomy, the levels of serum parathyroid hor-
mone (32 pg/mL) and calcium (9.3 mg/dL) returned to
normal, indicating cure. Follow-up maxillofacial CT
revealed regression and sclerosis of the various osteolytic
facial lesions (Fig. 2C) after correction of hyperparathy-
roidism.

DISCUSSION

Giant cells can be seen in many bone tumors, including
giant cell tumors, aneurysmal bone cysts, giant cell
granulomas, giant cell-rich osteosarcomas, chondrosarco-
mas, and brown tumors associated with hyperparathyroid-
ism (/). Because these various tumors resemble one another
on imaging and pathology, our patient was erroneously di-
agnosed initially with an aneurysmal bone cyst involving
the right femoral neck and subsequently with a giant cell
granuloma of the left mandible. A combination of her clin-
ical presentation, imaging findings, and the biochemical
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FIGURE 1. (A) Axial CT image of hips (iopamidol, 85 mL; 120

kVp; 210 mA; 380-mm field of view) shows pathologic fracture
of right femoral neck with multiple osteolytic lesions involving
femurs bilaterally and bony pelvis. (B) Whole-body bone scan
with multifocal lesions involving mandible, maxilla, pelvis, and
tibial bones.

findings of primary hyperthyroidism related to a parathy-
roid adenoma led to the accurate diagnosis of multiple
skeletal brown tumors. Thus, the extensive work-up usu-
ally done for suspected bone metastases (2,3) could be
avoided.

Bone disease and renal stone disease are the most
common clinical manifestations of primary hyperparathy-
roidism (4). The bone disease seen in hyperparathyroidism,
also referred to as osteitis fibrosa cystica, is rare today,
occurring mostly in cases of severe disease and clinically
presenting as bone pain. Imaging findings may include
osteopenia, multiple osteolytic lesions from brown tumors,
bone cysts, a salt-and-pepper appearance of the skull, and
the characteristic radiographic findings of erosions and sub-
periosteal bone resorption most commonly involving the
radial aspect of the middle phalanges of the index and mid-
dle fingers (5).

Brown “tumors” of hyperparathyroidism are not actual
tumors but result from excessive osteoclast activity. They con-
sist of multinucleated osteoclasts (giant cells) and spindle-

FIGURE 2. (A and B) Axial maxillofacial
CT images reveal expansile osteolytic
lesions involving right and left maxilla and
left mandible. (C) Axial maxillofacial CT
image demonstrates interval sclerosis and
regression of left maxillary lesion after
parathyroidectomy.

Early " 2h delay

FIGURE 3. Planar °°mTc-sestamibi scan (A) and ultrasound (B) depict large left inferior parathyroid adenoma (arrows).

FIGURE 4. Frontal radiograph
of left femur that incidentally

included left hand depicts
erosions and subperiosteal
bone resorption on radial

aspect of mid phalanx of
middle finger (arrowheads) and
brown tumors in proximal
phalanges (arrows).

CORRELATIVE IMAGING FOR BROWN TUMORS

shaped stromal cells in a background of fibrous matrix and
poorly mineralized woven bone. Their brown color is due to
hemosiderin deposition. These tumors are known to regress
after correction of hyperparathyroidism. Pathologic differ-
entiation of brown tumors from other giant cell-containing
bone lesions can be challenging (6). In addition to multi-
ple osteolytic brown tumors, our patient also had the
characteristic radiographic findings of hyperparathyroid-
ism, including erosions and subperiosteal bone resorption
on the radial aspect of the mid phalanx of the left middle
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finger, the latter incidentally seen in her initial radiograph
(Fig. 4).

CONCLUSION

This case study is evidence of the value of °°™Tc-
sestamibi scanning and ultrasound in the accurate presurgical
localization of the culprit parathyroid adenoma causing mul-
tiple osteolytic brown tumors, thus avoiding the extensive
work-up usually done for suspected bone metastases.
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