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A B S T R A C T 

Brown Tumors are rare benign tumors that are considered to be the end manifestation of 

hyperparathyroidism. They can be clinically identified as localized palpable masses in any part of the 

skeleton. Radiological features vary according to the extent of hyperparathyroidism. In this case report, we 

present a 24-year-old male on haemodialysis for end stage renal disease, with brown tumor of the mandible 

and maxillary alveolus as a consequence of longstanding secondary hyperparathyroidism. 
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Introduction 

 

Brown Tumors are rare benign reactive tumors. They are considered the 

end manifestation of hyperparathyroidism. Diagnosis can be difficult 

sometimes, but not impossible. Medical and surgical treatment can help 

in resolving it.  

 

Case Report  

 

24 years old male, presented to the clinic with features of brown tumor. 

Known to have hypertension, chronic renal disease on dialysis for 8 

years, and hyperparathyroidism. Patient was on cinacalcet, his PTH level 

improved for a while, but then increased, hence was referred to our 

clinic. Investigations for his condition was proceeded, PTH was high 

around 190 pmol/L, US of the neck to look for parathyroid gland was 

done, didn’t show any parathyroid masses, so scintigraphy and CT of the 

head, neck and chest was done.  

 

CT scan showed an expansion of the bone seen especially in the 

mandible and maxillary alveolus with multiple lucencies throughout the 

skeleton; these bony changes suggestive of brown tumor (Figure 1), no 

parathyroid mass, and no ectopic parathyroid gland were seen. 

Scintigraphy showed right lower lobe of the thyroid uptake, probable of 

right inferior parathyroid adenoma, no ectopic uptake (Figure 2). Patient 

was taken for parathyroidectomy after doing nuclear medicine 

parathyroid injection, the left superior and inferior parathyroid glands 

were removed, same thing in the right side and pieces of both sides were 

sent for frozen pathology, remaining of the right gland was re 

transplanted in the sternocleidomastoid muscle. PTH level was sent after 

15 min of the removal.  

 

Gamaprobe was used to check for nuclear uptake, the readings were in 

the left side more than 500 both in the superior and inferior glands area, 

and the readings for the right side were 1000. Pathologist called reporting 

that right side superior parathyroid tissue is an enlarged parathyroid 

glands, the right inferior parathyroid tissue is just lymph node. Left side 

inferior parathyroid tissue is a piece of thymus without malignancy, and 

the superior part is a parathyroid gland.  
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Figure 1: Lesions in the mandible, features of brown tumor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Scintigraphy, showing right inferior thyroid uptake. 

 

Since the parathyroid adenoma was not yet found, dissection was 

continued until the mediastinum, stripping down the nerve without 

injuring it, and 2 more structures were seen in the right and left inferior 

part, were taken for frozen pathology. PTH level didn’t decrease much 

as well. Since nothing else was found, wound was closed, decision was 

made to re image the patient. CT scan and scintigraphy test were done 2 

days after the surgery, which showed possible presence of parathyroid 

adenoma in the region of the lower pole of the right thyroid lobe. The 

result was discussed with the patient but unfortunately decided not to do 

any more procedures and got discharged.  

 

Discussion  

 

Hyperparathyroidism is classified into three prominent entities; primary, 

secondary, and tertiary hyperparathyroidism. Primary 

hyperparathyroidism has increased parathyroid hormone (PTH) levels 

along with high calcium and low phosphate levels, usually secondary to 

parathyroid adenoma, parathyroid hyperplasia or parathyroid carcinoma, 

which is considered the third most common endocrine disorders and 

occurs mostly in post-menopausal women [1]. Secondary 

hyperparathyroidism has high PTH levels along with low calcium and 

high phosphate levels, usually due to chronic kidney disease or vitamin 

D deficiency. Lastly, tertiary hyperparathyroidism has high PTH along 

with high calcium and high phosphate levels and this usually manifests 

itself in the setting of long standing secondary hyperparathyroidism [2]. 

 

Brown tumors, also known as osteitis fibrosa cystica, are considered rare 

benign reactive tumors with prevalence of about 4.5% in primary 

hyperparathyroidism and 1.5-1.7% in secondary hyperparathyroidism 

[3]. It gets the name “brown tumor” because of its high vascularity, 

hemorrhage, and haemosiderin deposition giving it the brownish red 

colour [4]. Brown tumors are considered to be the end stage 

manifestation of hyperparathyroidism in the bones and rarely are the 

initial sign of hyperparathyroidism [5]. They form by the imbalance 

between osteoclastic and osteoblastic activity in the bone leading to 

fibrous replacement of the parenchyma [6]. They have three stage of 

development; in the first stage osteoclasts resorb bone due to the effect 

of high PTH with subsequent formation of collagen fibers in the bone 

marrow. The second stage, also called the fibrotic osteitis stage, 

signifying the resorption of the trabecular bone with replacement of the 

bone marrow with fibrosis, haemosiderin-laden macrophage, 

hemorrhage, microfracture, and reactive woven bone formation. In the 

final stage, known as fibrous cystic osteitis, cystic degeneration occurs 

secondary to the ongoing effect of hyperparathyroidism and hemorrhage 

[7]. 

 

Clinically, brown tumors manifest themselves as localized palpable, 

tender, and hard masses usually in the mandible, sternum, ribs, pelvis, 

and long bones [8]. Additionally, patients usually complain of other 

symptoms secondary to hypercalcemia; like abdominal pain, nausea, 

vomiting, constipation, renal stones, and fatigue [9]. Radiological 

manifestation varies according to the extent of the hyperparathyroidism; 

nonetheless, they are typically well-circumscribed monolocular or 

multilocular lytic masses with either sclerotic margins at the periphery 

or infiltration into surrounding soft tissue with cortical damage [4, 9]. 

Diagnosis can be difficult sometimes as radiologically it can mimic 

metastatic lesions or primary tumors like giant cell tumors, hence to 

differentiate between them, the diagnosis is made based on the 

laboratory findings with calcium, phosphate, parathyroid hormone level, 

alkaline phosphatase; histologic results; and radiological results all 

together [9, 10]. Treatment is mainly aimed at resolving the primary 

problem, which is the hyperparathyroidism. Since parathyroid adenoma 

is one of the most common etiologies for brown tumors, surgery to 

remove the adenoma can result in almost complete remission with 

remineralization of the lytic bone portions [11]. Nonetheless, for large 

disfiguring lesions surgical excision of the brown tumor alone may be 

indicated [6]. 

 

In hyperparathyroidism, the mainstay of the treatment is aiming to 

control the calcium level [12]. However, in cases of primary and tertiary 

hyperparathyroidism, surgical management is first line therapy which is 

achieved by performing a parathyroidectomy [13]. Parathyroid adenoma 

localization can be done by several ways; invasive and non-invasive 

methods. Non-invasive methods consist of imaging studies like: 

ultrasonography, CT, MRI, or scintigraphy using technetium (Tc-99m) 

sestamibi [14]. Scintigraphy has a high sensitivity reaching around 80% 

in localizing a single adenoma, however this sensitivity drops to 25% 

when there are multiple adenomas [15]. Surgical management of 
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parathyroid adenoma is by surgical exploration of the neck with 

subsequent removal of the adenoma, biopsy of another parathyroid gland 

is indicated if another adenoma or multiple gland hyperplasia is 

suspected [15]. There are several ways to check if the adenoma is 

successfully removed during and after the surgery. Intraoperatively a 

rapid PTH assay can be used and post-operatively a calcium and PTH 

levels can be checked which would show a downward trend if the 

pathological gland was removed [14]. 

 

Some studies hypothesize that post-Para thyroidectomy of the adenoma; 

the PTH will not go back to normal due to the desensitization of the PTH 

receptors or post-receptor level. This leads to a higher than normal level 

of PTH to maintain normal calcium level and function appropriately. 

This idea is supported by the fact that patients with bigger tumors and 

higher PTH levels pre-operatively have higher PTH levels post-

operatively when compared with their lesser counterparts [16]. Others 

hypothesize that the remaining glands undergo hyperplasia as a 

compensatory mechanism leading to a high PTH in the follow up period 

and a subsequent high calcium level; presenting as recurrent 

hyperparathyroidism [17]. Hence regular follow up after the surgical 

treatment is needed. Some researches emphasized that even the bone 

involvement like brown tumor, will regress over time after the surgical 

treatment, nevertheless some other studies are showing the opposite [18]. 

 

Conclusion 

 

Brown tumor is a rare complication of hyperparathyroidism. Diagnosis 

can be challenging as it can mimic other diagnosis; nevertheless, it can 

be treated once it is diagnosed and surgically removed. Follow up is 

indicated to check for recurrence and removal of the corrected 

parathyroid gland. 
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