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Due to the risk of parathyroid cancer and life
threatening hypercalcemia, after a few days of 
conservative treatment involving intensive hy
dration and administration of loop diuretics and 
intravenous bisphosphonates, the patient was 
transferred to the Department of Endocrino
logical Surgery and operated on. Directly after 

Hypercalcemia is a relatively frequent clinical is
sue. Hyperparathyroidism and malignancy are 
the most common causes of this condition, ac
counting for 90% of cases.1

A 64 year old woman consulted an oncologist 
because of weight loss, bone pain, and depression. 
Twenty years before, she underwent mastectomy 
with adjuvant chemotherapy due to breast can
cer and hysterectomy for cervical cancer. During 
the index visit, 18F fluorodeoxyglucose positron 
emission tomography / computed tomography 
was performed (FIGurE 1A–1C).

The patient was referred to the Department of 
Endocrinology. On admission, she complained of 
bone pain, weight loss, and depressed mood. She 
was on a wheelchair and was using transdermal 
opioid analgesics due to bone pain and difficul
ties with moving. Her medical history included 
nephrolithiasis, untreated osteoporosis, previous 
bilateral alloplasty of the hip joint, and a history 
of fracture of the left clavicle, proximal epiphy
sis, and diaphysis of the left humerus.

Laboratory tests revealed severe hypercalcemia 
(16.64 mg/dl; reference range, 8.8–10.2 mg/dl), 
hypophosphatemia (2.51 mg/dl; reference range, 
2.7–4.5 mg/dl), and increased levels of parathy
roid hormone (PTH) (3495 pg/ml, reference 
range, 15–65 pg/ml). Kidney function was nor
mal. Technetium99m sestamibi scintigraphy and 
bone scintigraphy were performed (FIGurE 1D–1E). 
Thyroid ultrasonography revealed an oval shaped 
hypoechogenic area, 16 × 13 mm in size, localized 
on the posterior wall, in the lower pole of the right 
thyroid lobe. We performed fine needle aspiration 
biopsy with PTH washout measurement. The level 
of PTH was extremely high (>5000 pg/ml), which 
was suggestive of parathyroid adenoma. The lev
el of methoxycatecholamines in a 24 hour urine 
sample was within the reference range. To ex
clude genetic causes, blood samples were collect
ed for identification of potential mutations in the 
MEN1 and RET genes.
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FIGurE 1  A – maximum intensity projection image of 
18F ‑fluorodeoxyglucose positron emission tomography 
coregistered with computed tomography (18F ‑FDG 
PET/CT) showing multiple FDG avid foci in the skeleton. 
A lesion on the posterior wall of the right thyroid lobe 
was visible (maximum standardized uptake value 
[SUVmax], 4.3). Additionally, bilateral adrenal tumors were 
visualized; the one in the right adrenal gland (sized 
3.5 × 2.7 cm) presented an increased glucose uptake 
(SUVmax, 5.3). Otherwise, there were no signs of cancer 
recurrence. 
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FIGurE 1  B, C – fused 18F ‑FDG PET/CT images 
showing FDG avid lesions in the right clavicle and 
the nearby lower pole of the right thyroid lobe (marked by 
the cross) (B) and a hypermetabolic area in the right 
femur (C); D – technetium‑99m (99mTc) sestamibi 
parathyroid scintigraphy showing a hypermetabolic area 
in the lower pole of the right thyroid lobe and 
an increased radioisotope uptake in the right clavicle 
after a fracture. E – 99mTc bone scintigraphy depicting 
an intense tracer uptake in the skull, right clavicle, 
proximal parts of the left humerus and right forearm, ribs, 
femurs, right calf, and heels
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parathyroidectomy, the serum concentration of 
PTH decreased from 2340 pg/ml to 308 pg/ml 
and returned to reference values in the consec
utive days. Genetic tests revealed that the pa
tient was a  carrier of the  p.(S649L) variant 
(VCV000024928.11) in the transmembrane do
main of the RET gene, which might be a factor 
predisposing to medullary thyroid carcinoma or 
multiple endocrine neoplasia type 2 syndrome.2,3 
Family members, though asymptomatic, were no
tified and referred for genetic testing.

Brown tumors are benign bone lesions that 
develop as a consequence of excessive osteoclas
tic activity and bone remodeling. They are pres
ent in approximately 1% of patients with hyper
parathyroidism. Radiological images of brown tu
mors are rare and highly variable.4 Irregular con
tour and multiplicity of these lesions may mimic 
metastases to the skeleton.5 Due to the fact that 
our patient had a previous history of uterine and 
breast malignancy, she was firstly suspected of 
neoplastic disease.

To conclude, in the presented case the initial 
symptoms suggested recurrence of cancer. Dur
ing the diagnostic workup we found out that 
the patient had a very rare complication of hy
perparathyroidism—brown tumors. Additional
ly, we discovered that she was a carrier of the rare 
p.(S649L) variant of the RET gene. This case em
phasizes the importance of a multidisciplinary 
approach to the patient. Adequate and quick di
agnosis was established thanks to the coopera
tion between members of a team of specialists, 
including an endocrinologist, surgeon, geneti
cist, oncologist, and a nuclear medicine specialist.
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