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Summary
Brown tumours are rare osteolytic lesions that occur 
secondary to hyperparathyroidism (HPT). In 2% of 
all cases, the craniofacial bones are affected, most 
frequently the mandible. HPT is classified according to 
aetiology into three types, of which tertiary HPT is the 
rarest. Here we present the case of a 42-year-old man 
who had received a renal transplant 16 years previously 
and was referred due to swelling on the right side of 
his jaw. An orthopantomogram revealed a multilocular 
radiolucency in the right body of the mandible. The 
bony lesion was treated by surgical enucleation. 
After histopathological examination of the lesion, the 
diagnosis of brown tumour of the mandible secondary 
to tertiary HPT was reached. The patient’s recovery was 
uneventful and follow-up radiography showed good 
bone healing.

BaCkground
Brown tumours are rare osteolytic lesions that 
present in only 0.1% of all cases of hyperparathy-
roidism (HPT).1 HPT is classified into three types: 
primary, secondary and tertiary.2 In the tertiary 
type, the parathyroid gland secretes hormone 
autonomously and is unresponsive to usual nega-
tive feedback signals, such as high serum calcium. 
This state emerges from longstanding hyperpara-
thyroidism, usually secondary to renal failure, and 
persists despite return of renal function following 
transplantation. This report describes the rare case 
of a brown tumour of the mandible as the clinical 
presentation of tertiary HPT 16 years after renal 
transplant. This article adds to the small number of 
reported cases of this rare disease and is atypical in 
that a brown tumour developed despite only modest 
elevation of parathyroid hormone (PTH). Although 
rare, clinicians should consider brown tumours as 
a differential diagnosis for lytic bone lesions of the 
mandible as early diagnosis and treatment reduces 
the likelihood of craniofacial deformity, improving 
outcomes. This case highlights the role of dentists, 
maxillofacial surgeons and specialists in oral medi-
cine in the multidisciplinary team for the care of 
renal transplant patients.

CaSe preSenTaTion
A 42-year-old man was referred to the oral and 
maxillofacial clinic by his renal consultant with 
a history of right-sided swelling of the mandible. 

The patient had been aware of this for the past 
5 years but it had got progressively more notice-
able, especially in the last 12–24 months. He also 
reported subtle sensory changes around the lower 
half of his face on the right side. He denied any 
dental pain or disease. He had received a course of 
antibiotics from his dentist without improvement. 
Past medical history was notable for end stage renal 
disease as a result of IgA nephropathy for which he 
had received renal transplantation 16 years previ-
ously. He remained hypertensive. Also, the year 
before he had been referred to the ear, nose and 
throat department with a thyroid swelling. He 
underwent hemithyroidectomy, and the histology 
was consistent with a benign follicular tumour of 
the thyroid. There was no smoking history or any 
important family history.

On extraoral examination an obvious bony hard 
swelling arising from the right body of the mandible 
was present. Objectively, the patient had normal 
light touch sensation related to the mental branch 
of the trigeminal nerve although subjectively he 
reported subtle sensory change in this region. Intra-
orally, the swelling was also palpable and extended 
from the molar region to the lower incisors. Oral 
hygiene was good and his teeth looked well cared 
for.

inveSTigaTionS
An orthopantomogram (OPG) revealed a multiloc-
ular lucency within the body of the mandible on the 
right hand side extending from the first molar (LR6) 
around to the left-sided lower incisors (figure 1). 
CT showed a 38×17 mm expansile lesion centred 
on the right body of the mandible, extending to, but 
not crossing, the midline (figures 2, 3). The lingual 
cortex appeared thinned but not breached, and 
the buccal cortex demonstrated a ‘bubbly’ expan-
sile pattern. Erosion of the roots of the LR2-4 was 
visible. The right inferior alveolar nerve canal was 
noted to pass through the lesion, and the exiting 
mental nerve appeared to be displaced posteriorly. 
The appearance was thought to be suggestive of 
ameloblastoma and atypical of a brown tumour.

Serum biochemistry showed elevated PTH 
(20 pmol/L, normal range 1.48–7.63 pmol/L), 
upper range of normal calcium (2.58 mmol/L, 
normal range 2.08–2.65 mmol/L) and normal range 
of alkaline phosphatase and phosphate. Estimated 
glomerular filtration rate was 62 mL/min/1.73 m2 
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and creatinine was 123 μmol/l. Neck ultrasound a year previ-
ously showed no signs of enlarged parathyroid glands.

Enucleation of the lesion was performed. Macroscopically, 
it was firm, friable and pale brown with darker spots which 
might have been compatible with haemosiderin deposits. Histo-
pathological examination revealed that the sample comprised 
numerous pieces of bone within which neoplastic growth was 
found. These were composed of bland spindle cells growing 
haphazardly with numerous scattered multinucleated giant cells. 
The tumour appeared to merge with the surrounding bone which 
displayed remodelling changes, including osteoid formation at 
the border with the neoplastic growth. There was no evidence of 
malignancy. In the clinical context of hyperparathyroidism, these 
histopathological features were consistent with brown tumour of 
the mandible. This was the final diagnosis .

differenTial diagnoSiS
The radiological appearance of the lesion was in keeping with 
an ameloblastoma although these typically arise in the ramus 
and body of the mandible and are only occasionally seen at the 
symphysis. Other diagnoses included a central giant cell gran-
uloma (CGCG) and glandular odontogenic cyst although the 
latter lesion is very rare. The lesion was not typical of common 
odontogenic cysts, such as apical or periodontal cysts, because 
of its extent, multilocular appearance and erosion of the apices 

of several teeth. Ameloblastoma was favoured over other differ-
entials, such as CGCG, because of the patient’s age. Typically, 
ameloblastomata occur in the third to fifth decades of life, while 
CGCGs manifest earlier in life (75% of patients are <30 years 
of age).3 The related diagnosis of a brown tumour, which is 
essentially a central giant cell lesion, was evoked at this stage 
but it was thought less probable because of only a modest eleva-
tion in PTH. From the histopathological findings, CGCG was 
again considered, but in the clinical context of tertiary hyper-
parathyroidism brown tumour was favoured as the definitive 
diagnosis. A lingual salivary gland inclusion defect was also 
considered, although briefly, as radiological findings were not 
consistent with the pathognomonic features for this diagnosis.3

TreaTmenT
A vestibular sulcular incision was made from LR8 to LL2, with 
relieving incisions on both sides. Creation of a bone window in 
the symphysis area exposed a firm underlying tumour, with dark 
brown spots. The tumour was then enucleated and came out in 
multiple friable fragments, some of which had the appearance of 
immature bone. The inferior alveolar nerve was dissected from 
the surrounding tumour and preserved.

ouTCome and follow-up
The patient made an uneventful recovery. In light of the histo-
pathological analysis of the tumour, his dose of alfacalcidol was 
increased to 500 ng three times a week (he had previously been 
taking 250 ng three times a week). The patient was reviewed 
in clinic at 3 weeks and 6 months postoperatively. At his first 
review, he reported a little sensory change of the lip, chin and 
lower teeth on the right side; this had been anticipated and 
discussed at his preoperative clinic visit. At 6 months, his sensa-
tion was completely recovered, the surgical site had healed well 
and there was no evidence of swelling in the area. An OPG at 
this time demonstrated good infill of the bone defect on the 
right hand side (figure 4). At 5 months postoperatively, PTH 
was 19.5 pmol/L and vitamin D was 37.8 nmol/L. The patient 
is currently followed-up every 4 months by a nephrologist and 
every 6 months by a maxillofacial surgeon.

figure 1 An orthopantomogram (OPG) showing a multilocular 
lucency within the body of the mandible on the right hand side.

figure 2 CT image of the mandible without contrast showing an 
expansile lesion centred on the right body of the mandible and thinning 
of the cortical bone.

figure 3 Three-dimensional CT image of the lesion.
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diSCuSSion
HPT is classified according to the cause of the underlying hyper-
secretion into primary, secondary and tertiary types.2 Primary 
HPT is a consequence of intrinsic pathology of the gland, such 
as parathyroid hyperplasia (10–15%), adenoma (80–90%) or 
carcinoma (1%).1 Secondary HPT is a compensatory response 
to hypocalcaemia, often caused by chronic kidney disease. 
The poorly functioning kidneys are unable to catalyse the final 
hydroxylation step in the metabolism of vitamin D, and so the 
circulating levels of bioactive vitamin D3 are inadequate. As a 
result, intestinal absorption and renal tubular reabsorption of 
calcium are reduced, leading to hypocalcaemia. Dietary insuffi-
ciency of vitamin D is also a reported cause of secondary HPT. 
Tertiary HPT develops from a period of chronic secondary HPT.

Here, the parathyroid glands continued to oversecrete PTH 
independently of previous causative disease and normal negative 
feedback signals (such as high/normal serum calcium). It is seen 
in renal transplant recipients who have had chronic secondary 
HPT, and despite restoration of renal function post-trans-
plant, they continue to be hyperparathyroid. Tertiary HPT is 
uncommon, affecting only 8% of renal transplant recipients with 
a history of secondary HPT.4

Brown tumours are a rare consequence of longstanding HPT; 
they are seen in 4% of primary HPT cases and in 1.5% of 
secondary HPT cases.5 They are the end point of bone remod-
elling activity stimulated by HPT and involve the ribs, clavicles, 
pelvis, femur, vertebrae and craniofacial bones (the mandible 
is more commonly affected than the maxilla). On histopatho-
logical examination, multi-nucleated giant cells are visualised 
scattered among stromal cells and matrix. The name ‘brown 
tumour’ refers to the tissue’s colour caused by haemorrhagic 
degeneration of demineralised stroma and subsequent haemo-
siderin deposition.6 There are no histological findings that are 
pathognomonic for brown tumours. Indeed, reparative granulo-
mata and giant cell tumours of bone will have indistinguishable 
histological appearances. Thus brown tumours are only differen-
tiated by a clinical context of HPT.

Of the five reported cases of craniofacial brown tumours of 
tertiary hyperparathyroidism,4 7–10 only one records occurrence 
in a renal transplant recipient.4Compared with the case reported 
here, PTH was much higher (116 pmol/L, compared with 
20 pmol/L in our patient) and the tumour was symptomatic 
much sooner post-transplantation (6 years after first transplant, 
compared with 16 years in our case). In a review of craniofa-
cial brown tumours, a correlation between serum PTH and 
brown tumour occurrence was identified.11 In each of the five 
cases, PTH level was in excess of 107 pmol/L (normal range 
1.48–7.63 pmol/L). Our case suggests that chronic HPT, despite 
only modest elevation, may also cause brown tumours many 

years post-transplantation. Furthermore, this report suggests 
that surgical excision has a good outcome and is indicated if the 
tumour causes pain or facial deformity.

This case highlights the fact that dental practitioners have the 
potential to play an important part in the multidisciplinary team 
for the care of renal transplant recipients.12 Dentists provide 
regular surveillance of the oral cavity, which is important for 
immunosuppressed patients to facilitate treatment of common 
problems, such as oral infections and xerostomia.12–14 Although 
rare, dentists should be aware of brown tumours of HPT as early 
detection and treatment reduces the likelihood of bone fracture 
and craniofacial deformity, improving outcomes.
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learning points
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 ► Surgical excision gives good outcomes and is indicated if the 
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 ► Although rare, clinicians should consider brown tumours as 
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as early diagnosis and treatment reduces the likelihood of 
craniofacial deformity, improving outcomes.
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