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CLINICAL VIGNETTE

Brown Tumor in a Patient with Primary Hyperparathyroidism

Shira Grock, M.D., and Stephanie Smooke-Praw, M.D.

Case Report

An 86-year-old female presented with a two-month history of
an enlarging, left-sided jaw mass. The mass persisted after a
course of antibiotics prescribed by her dentist. A CT scan of the
mandible (Fig. 1) and biopsy from an outside hospital
demonstrated characteristics consistent with a benign Giant
Cell Tumor. The patient was referred to Head and Neck Surgery
for resection. Upon presentation to our institution, physical
exam revealed a 3.5 cm x 4 cm mass along the left lateral aspect
of the mandible that was firm and non-tender. Laboratory
evaluation revealed calcium 12.0 mg/dL (N: 8.6-10.3), PTH
368 pg/mL (N: 11-51), creatinine 1.2 mg/dL (N: 0.6-1.3),
vitamin D-25 43 ng/mL (N: 20-50), vitamin D-1,25 93.1 (N:
19.9-79.3), and alkaline phosphatase 184 U/L (N: 37-113).
Bone densitometry demonstrated osteoporosis with a T-score of
-4.1 at the left hip and -5.9 at the right distal radius. Parathyroid
sestamibi scintigraphy (Fig. 1) and a neck ultrasound did not
demonstrate parathyroid adenoma. Parathyroid 4D-CT Scan
(Fig. 1) subsequently revealed a 7 mm left sided nodule inferior
to the thyroid consistent with parathyroid adenoma. Patient
denied a history of nephrolithiasis, acid reflux, constipation or
other symptoms of hypercalcemia. The patient underwent left
inferior parathyroidectomy. At the time of surgery, a 650 mg
left lower pole parathyroid adenoma was removed.
Intraoperative PTH levels decreased from 259 pg/mL to 32
pg/mL. Calcium normalized to 10.1 mg/dL post-operatively. At
two months follow-up, calcium remained normal at 9.4 mg/dL
with a PTH of 27 pg/mL. Her jaw mass was notably diminished
in size.

Discussion

Brown tumors are an unusual presenting manifestation of
primary hyperparathyroidism. The introduction of automated
blood testing and routine calcium screening in the 1970s has led
to an increase in the early diagnosis of hyperparathyroidism at
a stage when most patients are asymptomatic.! Estimates in
recent decades report that brown tumors occur in 0.8%-2.4% of
hyperparathyroid cases.* Tumors may be located in any part
of the skeleton and are generally asymptomatic until they are
quite large.> Brown tumors result from increased osteoclastic
activity and localized accumulation of vascular fibrous tissue in
the setting of uncontrolled hyperparathyroidism.> The tumor
derived its name from the brown color caused by hemorrhage
and hemosiderin deposits. It is considered a local form of
osteitis fibrosa cystica.2 Management of brown tumors

generally involves treating the underlying
hyperparathyroidism. Surgery for the browns tumor itself can
be considered if the lesion does not resolve after 1-2 years of
proper medical treatment or if the lesion is causing physical
impairment or disfigurement.

One point of interest exemplified by this case is that multiple
imaging modalities may be required to localize a parathyroid
adenoma. In our case, parathyroid sestamibi scintigraphy and
neck ultrasound were unrevealing, while parathyroid 4D-CT
scan localized a 7mm adenoma. Parathyroid sestamibi
scintigraphy is reported to have a sensitivity of 88% for solitary
adenomas, while ultrasound is less sensitive at 71-80%.°
SPECT/CT and parathyroid 4D-CT are two alternative imaging
techniques. While SPECT/CT can improve anatomic detail, this
modality is limited in evaluation of smaller adenomas. The 4D-
CT takes advantage of the perfusion qualities observed over the
“fourth” dimension referred to as “time.” While 4D-CT
requires significantly more radiation exposure, it is reported to
have a sensitivity approaching 90% in patients who previously
had a negative sestamibi and ultrasound.®’

It is important to consider that not all patients with primary
hyperparathyroidism require surgical treatment. The 2014
JCEM guidelines recommend surgical intervention for patients
with serum calcium 1 mg/dL above upper limit of normal,
osteoporosis, nephrolithiasis, creatinine clearance <60 cc/min,
and 24-hour urinary calcium >400 mg/day or age <50.8 Of note,
bone mineral density (BMD) may improve dramatically
following successful parathyroidectomy.® In one study, mean
BMD at the lumbar spine increases by 8% at 1 year and 12% at
10 years postoperatively.® Similarly, the mean BMD at the
femoral neck increased by 6% at 1 year and 14% at 10 years.®
The dramatic post-operative improvement in BMD often
obviates the need for future antiresorptive therapies. The ideal
time to start antiresorptive therapy for patients with
osteoporosis who will likely require treatment despite
postoperative improvements in BMD is not defined in the
consensus guidelines and remains controversial. While some
clinicians use caution in prescribing antiresorptive agents in the
perisurgical time period given the risk for post-operative
hypocalcemia  from  hungry  bone  syndrome  or
hypoparathyroidism; others have suggested a possible
decreased risk of hungry bone syndrome with preoperative
bisphosphonates.'®!® Whether antiresorptive agents affect
postoperative bone remodeling is another area that requires



further research. In our case, we opted to treat with an
antiresorptive agent three months post-operatively given the
severity of bone disease.

In conclusion, it has become quite rare in recent decades for
patients with primary hyperparathyroidism to present with late
stage bone manifestations.! Nonetheless, brown tumor should
be considered in the differential diagnosis for a patient with a
benign jaw tumor and bone loss. Furthermore, multiple forms
of imaging may need to be pursued in order to accurately
localize a parathyroid adenoma. Negative sestamibi should not
preclude surgical intervention. In patients with osteoporosis,
further research is required to define the ideal timing for
initiation of antiresorptive agents.

Figures

Figure 1: A) Axial CT scan showing tumor in left mandible. B)
Sestamibi scintigraphy displaying left thyroid enlargement
without parathyroid adenoma on delayed imaging. C) 4D-
Parathyroid CT showing left thyroid nodule and left inferior
parathyroid adenoma
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