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Multiple Brown Tumors Caused by Primary 
Hyperparathyroidism as a Differential Diagnosis to  

Multiple Osteolytic Bone Metastases: A Case Report

Zeina Hadada, d, Louise Tjeluma, Pia Eikena, Waldemar Trolleb,  
Ilia Haupterc, Pia Afzeliusc

Abstract

Brown tumors are benign osteolytic lesions, which usually respect 
the bone cortex. Since these lesions may resemble bone metastases, 
it is important to consider them as a potential differential diagnosis. 
They occur as a result of increased parathyroid hormone (PTH) se-
cretion mainly due to primary or secondary hyperparathyroidism. 
We present a case of multiple osteolytic lesions incidentally found 
on X-ray examinations in a patient, who had a radius fracture after a 
low-energy trauma. Due to the suspicion of multiple bone metastases, 
one of them mimicking sequels after a pathological fracture in the 
ulna, the patient had a positron emission tomography/computed to-
mography (PET/CT) and a magnetic resonance imaging (MRI) scan 
performed supporting the existence of pervasive bone lesions without 
suggesting a primary malignancy. The blood samples showed highly 
elevated ionized calcium and PTH levels. Therefore, an ultrasound 
examination and parathyroid scintigraphy were performed, reveal-
ing a hyperfunctioning parathyroid adenoma. After removal of the 
adenoma, the PTH level normalised and the bone changes regressed 
without surgical intervention.

Keywords: Primary hyperparathyroidism; Parathyroid adenoma; 
Brown tumors; Metastasis; Osteolytic bone lesions

Introduction

Brown tumor is also known as osteitis fibrosa cystica and less 

commonly as osteoclastoma. These bone lesions arise in the 
setting of hyperparathyroidism (HPT) usually caused by pri-
mary hyperparathyroidism (PHPT). A parathyroid adenoma 
(PTA) accounts for approximately 85% of cases. Fifteen per-
cent of PHPT cases occur due to parathyroid hyperplasia, and 
parathyroid carcinomas (PTC) causes less than 1% of PHPT 
cases [1-6]. Brown tumors may also be seen in secondary hy-
perparathyroidism (SHPT) [7]. The presence of brown tumors 
in the skeleton is a pathognomonic sign of PHPT and SHPT 
[8]. These tumors are rare and have an incidence of 3% and 
1.5% in PHPT and SHPT, respectively [9].

The tumors are benignly caused by excessive bone resorp-
tion as the result of an over-secretion of parathyroid hormone 
(PTH) [2, 7, 10-13], and are often mistaken for metastases due 
to their osteolytic appearance [1, 10, 14-16]. The tumors are 
usually well-circumscribed on X-ray examination. However, 
in few cases, they are not respecting the bone cortex [4, 17]. 
Brown tumors are reversible after normalisation of PTH [4, 
6, 12, 18, 19]. In this study, we report a patient with multi-
ple osteolytic lesions. The lesions were initially considered 
to represent metastases but turned out to be brown tumors as 
the patient had an undiagnosed PHPT. Some of the lesions did 
not respect the bone cortex, which is extremely rare in case of 
brown tumors.

Case Report

A 62-year-old previously healthy woman referred for X-ray 
examinations of the right elbow, pelvis and both lower ex-
tremities after a fall from standing height. The patient had 
a fracture of the radius head beside an incidental expansive 
osteolytic lesion in the ulna involving the bone cortex and 
mimicking sequels after pathological facture. Besides, the 
patient had osteolytic lesions in both femurs and the right 
tibia (Fig. 1).

Initially, a magnetic resonance imaging (MRI) and a posi-
tron emission tomography/computed tomography (PET/CT) 
scan were performed to rule out a primary malignant tumor. 
The MRI scan of the pelvis revealed osteolytic lesions in both 
femurs (Fig. 2a, b), while PET image acquired 60 min after 
injection of 272 MBq; and (18F)FDG showed several foci in 
the skeleton accumulating the PET tracer (Fig. 2c).
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Since the blood samples indicated primary PHPT, multiple 
brown tumors were suggested. The initial paraclinical parame-
ters were as follow: ionized calcium 2.08 mmol/L (1.18 - 1.32), 
phosphate 0.71 mmol/L (0.76 - 1.41), urate 0.41 mmol/L (0.61 
- 0.40), creatinine 68 µmol/L (50 - 90), 25-OH-D-vitamin 26 
nmol/L (> 50), hemoglobin 6.0 mmol/L (7.3 - 9.5), alkaline 
phosphatases 744 U/L (35 - 105), PTH 369 pmol/L (1.48 - 
7.63), and a negative M-component. Besides, the patient had 
nephrolithiasis. Parathyroid scintigraphy and ultrasonic sound 
examination demonstrated a solitary left-sided hyperfunction-
ing PTA (Figs. 3, 4).

The patient underwent parathyroidectomy (Fig. 5). Ten 
minutes after the removal of the PTA, the PTH level declined 
by 72% (56 pmol/L). The subsequent histopathology con-
firmed a benign PTA. The PTA weighed 4.9 g.

Preoperatively, the patient received intravenous fluid infu-
sion for rehydration and 5 mg zoledronic acid for treatment 
of hypercalcemia. After removal of the parathyroid gland, the 
ionized calcium level in plasma normalized over the next days. 
Afterwards the patient experienced an episode of hypocalce-
mia and developed “hungry bone syndrome” (HBS) on the 
fifth day postoperatively. She received high amounts of cal-
cium carbonate, vitamin D3, active vitamin D (alfacalcidol) 
and magnesium. She was gradually reduced in alfacalcidol and 
discontinued 9 months after the operation and continued with 

calcium carbonate and vitamin D3.
Twelve month after removal of the PTA, a dual energy 

X-ray absorption (DXA) scan showed compared to the initial 
DXA scan that was performed just before operation, that the 
bone mineral density (BMD) was increased from 0.724 g/
cm2 (T-score: -2.9) to 0.987 g/cm2 (T-score: -0.5) in the lum-
bar spine and from -0.625 g/cm2 (T-score: -2.0) to 1.016 (T-
score: +1.5) in the left femoral neck. In the trabecular bone of 
distal one-third of left radius, the BMD increased from 0.436 
g/cm2 (T-score: -4.3) to 0.522 g/cm2 (T-score: -2.9). After 
about 14 months, the lesions in the right ulna and the proxi-
mal right femur regressed considerably (Figs. 6, 7), while the 
other bone lesions were almost unrecognizable (Figs. 7b, 8). 
The patient reported no symptoms of illness before hospi-
talization, but retrospectively she had experienced fatigues, 
leg pain, increased thirst, loss of appetite, and weight loss 
for months.

Discussion

Brown tumors are benign lesions with osteolytic radiographic 
appearance often arising in multiple bones [1, 10, 14-16]. They 
are considered as an uncommon complication of prolonged 
PHPT [3, 6, 9]. These tumors contain hemosiderin, hence the 

Figure 1. Initial X-ray of the right elbow showing fracture of the head of the radius (red arrow) and an expansive osteolytic lesion 
in the ulna mimicking sequels after pathological fracture (a) and X-rays of both lower extremities showing osteolytic lesions in 
both femurs (b) and right tibia (c and d) (white arrows).
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distinctive brown color [1, 6, 17].
Brown tumors tend to appear well-circumscribed respect-

ing the bone cortex, although in some rare cases they can have 
an invading appearance making them even more similar to 
metastases [4, 14, 17]. In our case, the osteolytic lesion in the 
proximal ulna on the initial X-ray examination seemed to be 
affecting the cortex and resembled sequels after a pathological 
fracture. This, along with other osteolytic lesions in the pelvis 
and lower extremities, caused malignancy to be mistakenly 
suspected.

Excessive secretion of PTH in PHPT causes enhanced os-

teoclastic activity of the bones and increased calcium absorp-
tion in the renal tubules resulting in hypercalcemia [2]. This 
have been encountered in our case and was reported by other 
similar cases [6, 10-12, 14, 15, 18]. Parathyroidectomy is the 
only curative treatment in PHPT [3]. The level of PTH falls 
quickly after successful removal of hyperactive parathyroid 
tissue. A decrease in the level of PTH intraoperatively by more 
than 50% or normalisation of PTH level 10 min after parathy-
roidectomy is expected [2, 4, 19]. This steep reduction of PTH 
level leads to decrease of the renal tubular reabsorption of cal-
cium. The osteoblastic activity displaces the osteoclastic activ-

Figure 2. Osteolytic lesions had a low-intensity signal on the T1-weighted sequence (a) and had a high-intensity signal on the 
STIR sequence (b) in both femurs (arrows). The coronal PET scan showed high (18F) FDG metabolism in multiple osteolytic le-
sions in the cervical spine, both clavicles, the ribs, the pelvis, and both femurs (c). PET: positron emission tomography.

Figure 3. Static parathyroid scintigraphy after injection of 99mTc-pertechnetate in early phase (a), and late phase (after wash-out) 
(b) showing accumulation related to the caudal part of the left thyroid lobe. Low-dose CT (c) and fused image of the scintigraphy 
and the low-dose CT (d) suggested a parathyroid adenoma. CT: computed tomography.
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Figure 6. X-ray examinations after the fall trauma (a) and 14 months afterwards (b) showing regression of the osteolytic lesion 
in the ulna.

Figure 4. Ultrasound examination showing a hypoechoic adenoma that had an estimated weight of 3.3 g.

Figure 5. Per-operative image of the PTA (a) and postoperative image showing the adenoma of 4.9 g (b). PTA: parathyroid adenoma.
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ity leading to a considerable increase in calcium uptake in the 
bones frequently resulting in hypocalcemia, and sometimes 
“the HBS” [2, 19, 20]. HBS is a severe, sudden and prolonged 
hypocalcemia following parathyroidectomy in patients with 
elevated PTH levels preoperatively. The incidence is 12-20% 
among PHPT patients [2, 19, 20]. In our case, the PTH level 
declined by 72%, 10 min after removal of the adenoma (369 
pmol/L preoperatively, and 56 pmol/L postoperatively). The 
development of HBS in our patient was probably influenced by 

the presence of several risk factors, such as female gender, age 
> 50 years, widespread brown tumors, elevated preoperative 
levels of PTH, urea, alkaline phosphatase, and large PTA [2]. 
Our patient received long-term active vitamin D along with 
calcium carbonate, vitamin D, and magnesium upon discharge. 
Other reported cases of brown tumors had received similar 
treatment [4, 6, 8, 19, 21].

The brown tumors may completely regress after the nor-
malisation of PTH level. Thus, no supplemental orthopaedic 

Figure 7. X-ray examinations after the fall trauma (a) and 14 months afterwards (b) showing regression of the osteolytic lesions 
in both femurs.

Figure 8. X-ray examinations after the fall trauma (a) and 14 months afterwards (b) showing regression of the osteolytic lesion 
in the tibia.
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surgery will be needed [1, 4, 6, 13, 18]. Regression of brown 
tumors and a 35-131% gain in bone density in the lumbar spine 
and proximal femur have been reported just 1 year after par-
athyroidectomy [4, 6, 11, 19]. In our case, the osteoporosis 
regressed, and the osteolytic lesions were almost unrecogniz-
able about 14 months after parathyroidectomy. It is important 
to consider brown tumors as differential diagnosis for osteo-
lytic bone lesions. Two cases of misdiagnosed brown tumors 
were reported [14]. In both cases, patients were believed to 
have multiple osteolytic bone metastases and received pallia-
tive chemo- and radiotherapy. Both patients were later on di-
agnosed with PHPT after the blood tests showed elevated lev-
els of PTH and calcium [14]. Another study reported a patient 
with a misdiagnosed brown tumor in the forearm resembled an 
osteolytic metastasis. The patient underwent resection of 9.5 
cm of the distal ulna. The blood tests showed elevated PTH 
and calcium levels 2 weeks postoperatively. The patient was, 
finally, diagnosed with parathyroid carcinoma, and the resec-
tion of the brown tumor in the ulna was therefore unnecessary 
[4].

In conclusion, it is essential to remember that not all osteo-
lytic bone lesions are malignant. Brown tumors should be con-
sidered as a differential diagnosis when multiple osteolytic le-
sions are discovered incidentally, despite their rare occurrence 
to avoid unnecessary treatment and/or intervention. Our case 
also confirms that brown tumors are reversible, even when the 
lesions are multiple and have invasive characteristics, and that 
removal of the PTA should not be delayed.
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