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Introduction
Hyperparathyroidism (HPT) is a disease in which 
there may be a complex of biochemical, anatomic  
and clinical abnormalities resulting from increased 
secretion of parathyroid hormone (PTH). It may 
occur in primary, secondary and tertiary forms.1
Primary HPT results from autonomous hyperplasia 
or tumor, usually an adenoma.2 Secondary HPT 
develops in response to chronic low levels of cal-
cium usually associated with chronic renal dis-
ease.3 Incidence of HPT in chronic renal failure 
differs from 18% after one year on dialysis to 92% 
after more than 2 years.4 Occasionally, parathyroid 
tumors develop after longstanding secondary HPT, 
known as tertiary HPT.1 Brown tumors represent 
the terminal stages of bone remodeling process in 
HPT.3 Of course brown tumors are uncommon in 
secondary HPT5,6 and extremely rare in normocal-
cemic hyperparathyroidism patients.7 Only a few 
cases of maxillary brown tumors in children and 

adolescents with secondary hyperparathyroidism 
have been previously reported.8 This is a report of 
a 19-year-old case of secondary HPT with normal 
serum calcium level and unusual multiple periph-
eral manifestations including maxillary and man-
dibular findings. 

Case report 
The patient was a 19-year-old man referred to the 
oral and maxillofacial surgery clinic at Al-Zahra 
University Hospital of Isfahan University of Medi-
cal Sciences in August 2007. His chief complaint 
was intraoral swelling of upper and lower jaws. 
Review of past medical history revealed end-stage 
renal disease (ESRD). When he was 9-year-old, 
he’d been admitted for lower extremities, abdomi-
nal and facial edema in addition to hematuria. 
Consequently, he was diagnosed with chronic pro-
gressive renal failure. After six years of medical 
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therapy, he underwent a surgery for setting an arte-
riovenous fistula (AVF), followed by a 4-year 
course of dialysis. Subacute bacterial endocarditis 
was also remarkable in his profile. Other members 
of family were healthy. For the past six months, he 
had noticed a painless swelling affecting the ante-
rior mandible followed by the second swelling in 
left side of maxilla, two months later in the premo-
lar region. The mandibular lesion extended to-
wards the lingual vestibule and measured approxi-
mately 35 mm in diameter (figure 1). The maxil-
lary lesion was smaller and enlarged 20 mm to-
ward the palate (figure 2). They were red-pink col-
ored with occasional bleeding, which involved the 
adjacent teeth resulted in considerable mobility 
especially in mandibular lesion. Considering pre-
vious lab tests, it was very likely to be a secondary 
HPT. Therefore, further evaluation of PTH, cal-
cium, phosphorus, alkaline phosphatase (ALP), 
blood urea nitrogen (BUN) and creatinine was or-
dered. PTH (2208 pg/ml, normal range = 12-70 
pg/ml) and ALP (6366 U/L, normal range = 80-
360 U/L) were extremely high and as a result, a 
diagnosis of secondary HPT was established. Con-
trary to the typical secondary HPT, the patient was 
normocalcemic (calcium = 8.8 mg/dl, normal range 
= 8.2-10.6 mg/dl). BUN, creatinine and phospho-
rus were within normal limits. Panoramic view 
showed generalized loss of lamina dura, which is 
expectable in these patients. Besides, two ill-
defined lesions were apparent in anterior part of 
both jaws. Computerized tomography scan of these 
regions demonstrated mixed radiolucent–
radioopaque lesions with expansion of cortical 
plates. The amount of ossification in maxillary le-
sion was significant and formed an onion skin pat-
tern (figures 3). Based on clinical findings and pa-
tient's history, our initial differential diagnosis in-
cluded central giant cell granuloma (CGCG), aneu-
rismal bone cyst, ameloblastoma and fibrous dys-
plasia. All of these lesions have almost similar age 
distribution, clinical features and radiographic ma-
nifestation. CGCG is more common in the anterior 
part of the jaws. Most CGCGs are asymptomatic 
with gradual painless bony enlargement. Aneuris-
mal bone cysts, mostly are diagnosed in mandible 
than in maxilla, are more frequent in posterior 
jaws. Besides, the most common clinical presenta-
tion is a bony swelling of rapid onset along with 
some degree of pain. More than 90% of ameloblas-
tomas occur in posterior body and ramus of man-

dible. Fibrous dysplasia has a classic radiographic 
pattern of ''ground glass'' opacification. The diag-
nosis of brown tumor seemed extremely likely giv-
en the history of renal failure, high level of PTH 
and ALP, suggesting a secondary HPT. Therefore, 
regarding the functional problems for patient, sur-
gical excision as an excisional biopsy and treat-
ment was considered. Maxillary and mandibular 
lesions were removed by surgical excision and cu-
rettage. Specimens were analyzed histopathologi-
cally. Microscopic evaluation showed fibro-
endothelial connective tissue with broad areas of 
osteoids peripherally lined by active osteoblasts. 
Increased activity of osteoclasts was seen. Fibro-
blasts were seen in place of resorbed trabeculae. 
Multinuclear giant cells spread throughout the le-
sion. There was multifocal fibrosis of bone marrow 
space (figures 4 and 5). 
 

Figure 1. Clinical feature of mandibular lesion 

 

Figure 2. Intra operative view of maxillary lesion 
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Figure 3. Computerized tomography image of lesion 

Figure 4. Neoformed bone formation in right site and 
multinuclear giant cells in left site (H&E stain, magnifi-
cation X100). 
 

Figure 5. Multinuclear giant cells are prominent (H&E 
stain, magnification X400) 

Discussion   
Many skeletal changes may be accompanied by 
HPT. One of these changes is called Brown tumor. 
Prevalence of brown tumor is about 0.1%, more 
common in persons older than fifty years and more 
frequent in mandible than in maxilla. Contrary to 
our patient, simultaneous presence of maxillary 
and mandibular lesions is completely rare. It is 
three times more common in women than in men.9
However, some authors indicated that brown tu-
mors are present in less than 5% of primary HPT 
and about 1.5% of secondary HPT patients.5,10-14 
Except in ESRD, brown tumors are rarely reported 
in other conditions resulting to secondary hyper-
parathyroidism like rickets, anticonvulsant medica-
tions and malabsorption.15 Brown tumor is not a 
neoplastic lesion, but a kind of giant cell lesion 
(GCL) and named by its friable red-brown appear-
ance mass.11 This feature results from vascularity, 
hemorrhage and deposits of hemosiderin. His-
tologically, GCLs are non-encapsulated and consist 
of fibrous connective tissue, with an important pro-
liferation of fibroblasts and multinucleated giant 
cells containing variable numbers of nuclei.1 Like 
other GCLs such as CGCG, aneurismal bone cyst 
and cherubism, brown tumor exhibits slow growth 
and painless gradual enlargement,16 as our case 
did. Brown tumors involve the ribs, clavicle, pelvis 
and mandible more than other sites.17 Clinically 
significant lesions in the jaws are rare.8 Although 
Wood, Goaz1 and Neville et al.3 implied that these 
lesions are most common in jaws, other literatures 
10,12,18,19 do not agree with them. Furthermore, some 
others reported that maxillary involvement is ex-
tremely rare.13,17,20 Radiographically, brown tumor 
appears as a well-defined unilocular to multilocular 
radiolucency. Since they are secondary to HPT, 
radiographic manifestations of HPT such as gen-
eral rarefaction of the jaws, generalized loss of 
lamina dura around teeth and subperiosteal erosion 
of phalanges must be noticed as well.3 In our case, 
because of the high levels of ossification, the on-
ion-skin pattern could be seen radiographically. 
Vascular granulation tissue with numerous multi-
nucleated osteoclast-type giant cells is a typical 
histopathologic view of GCLs, like brown tumor or 
CGCG.11,12,16,19,21 As CGCG and Brown tumor are 
identical histopathologically, clinical investigation 
is important to differentiate between them. HPT, 
calcium and phosphorus level disturbance and in-
creased serum ALP and PTH are helpful to diag-
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nose a brown tumor.  Hypercalcemia and hypo-
phosphatemia are present in primary HPT while 
hypocalcemia and hyperphosphatemia are seen in 
secondary HPT.1 As reported by Krause et al.8
brown tumor is extremely rare in normocalcemic 
HPT patients. However, in our case, HPT secon-
dary to chronic renal failure didn’t affect the level 
of calcium (normocalcemic HPT). Secondary HPT 
is managed by the means of hemodialysis or by 
renal transplantation. Significant bone disease may 
be prevented or diminished medically by calcium 
carbonate and vitamin D.11 It’s generally accepted 
that treatment of brown tumor should start with 
treatment of underlying HPT and if persisted after 
this primary treatment, enucleation and curettage 
should be added.4,11,17,19,22 Some clinicians have 
excised brown tumors before or concurrent with 
parathyroid anomalies.7,23,24 In rare occasions, ra-
diotherapy or chemotherapy may be indicated. 
Other authors initially treat this lesion with sys-
temic corticosteroids and, when it reduces its size, 
they remove it by surgical excision.21 We believe 
that the protocol for management of these lesions 
depends on the clinical significance. If the lesion 
results in some functional problems, as it usually 
does not regress medically, we recommend the 
surgical excision in addition to treatment of secon-
dary HPT (surgically or medically). However, in 
case of no functional limitations, it’s better to do 
medical therapy, hoping for probable regression 
and then surgical excision, if needed. 
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