
GIANT-CELL TUMOR AND BROWN TUMOR  
IN PATIENTS WITH RENAL FAILURE AND SECONDARY 
HYPERPARATHYROIDISM  

Ewa Krasuska-Sławińska1, Bogumiła Koeber1, Wioletta Jarmużek2, Maciej Pronicki3, Michał Szałwiński4,  
Dorota Olczak-Kowalczyk5 

1Department of Paediatric Dental Surgery and Department of Paediatric Dentistry, The Children’s Memorial Health Institute, Warsaw, Poland
2Department of Nephrology, Kidney Transplantation and Hypertension, The Children’s Memorial Health Institute, Warsaw, Poland 
3Department of Pathology, The Children’s Memorial Health Institute, Warsaw, Poland 
4Clinic for Cranio-Maxillofacial Surgery, Oral Surgery and Implantology, Medical University of Warsaw, Poland 
5Department of Paediatric Dentistry, Medical University of Warsaw, Poland 

A B S T R A C T

Introduction: Central giant-cell granuloma and brown tumor are intraosseous lesions, and their etiology is 
not fully known. They are commonly observed in maxillofacial region in mandibular and maxillary bone. A cen-
tral giant-cell lesion is not considered to be a neoplasm. Lesions diagnosed in patients with hyperparathyroidism 
are called “brown tumors”. Their development is associated with high serum levels of parathyroid hormone in 
the course of primary and secondary hyperparathyroidism that are complication of renal failure. Clinically central 
giant-cell granuloma and brown tumor manifest as painless bone protrusion covered with normal mucosa. 
Case presentation: The objective of the study was to present diagnostic process and treatment of three pedia-
tric patients with end-stage renal failure who developed brown tumors (two patients with secondary hyperpara-
thyroidism) and central giant-cell granuloma (one patient without hyperparathyroidism) in bones of the facial 
skeleton. Surgical treatment was implemented in all patients. 
Conclusions: When central giant-cell granulomas and brown tumors of the maxilla are suspected in patients at 
the developmental age, it is necessary to perform a computed tomography examination because lesions may not be 
always visible in radiological images. Surgical resection of a lesion, but without adjacent teeth combined with a treat-
ment of secondary hyperparathyroidism, is an effective method of management. 
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INTRODUCTION

Central giant-cell granulomas and brown tumors are 
rare and histologically similar bone lesions, which can 
be differentiated based on the patient’s clinical data. 

A central giant-cell granuloma (CGCG) is an  intra-
osseous lesion, and its etiology is not fully known. It may 
be a bone repair response to a trauma or inflammation, or 
it may be a developmental lesion associated with a tooth 
eruption process. A possible correlation between CGCG 
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and mutation in the SH3BP2 gene has been reported, and 
this gene is responsible for the activity of osteoblasts and 
osteoclasts. According to the  classification of  the  World 
Health Organization, CGCG is not considered a neoplasm 
despite its clinical similarities to neoplastic lesions [1]. 

With regard to localization, CGCG is most com-
monly observed in the  bones of  facial skeleton, more 
frequently in mandible than in maxilla [2, 3]. It is signifi-
cantly more rarely observed in other bones of the skull, 
axial skeleton, and long bones [2, 3]. CGCG is diagnosed 
in patients at various ages, most frequently in children 
and young adults [4]. Moreover, it is more common in 
women and according to some authors, it may be a result 
of  a  correlation between secretion of  female hormones 
and disease development [5]. 

A clinical sign of  CGCG is a  growing protrusion, 
which is not painful, covered with normal mucous mem-
brane, which may lead to facial asymmetry. The radiolo-
gical manifestation of  lesion is not unanimous. An oval 
single or multi-chamber transparent area that is sur-
rounded by well- or poorly-developed osteosclerotic layer 
is most commonly observed. 

There are two variants of central giant-cell granulo-
ma: non-aggressive and aggressive [2, 3, 6]. The aggres-
sive type is characterized by significant rapid growth, 
and it may be accompanied by pain or paraesthesia, re-
sorption of root apices of the adjacent teeth, and perfo-
ration of the cortical plate. In this variant, there is also 
a significantly higher tendency for a recurrence (4-20%) 
compared to the non-aggressive variant [2, 3, 6]. From 
histological point of view, a central giant-cell granuloma 
consists of the fibrotic tissue without any atypical signs, 
mononuclear inflammatory cells, giant polynuclear 
cells, and bone tissue with hemorrhagic foci [7]. 

Brown tumors are diagnosed in patients with hyper-
parathyroidism. Functional parathyroid disturbances 
caused by neoplastic proliferation (adenocarcinoma or 
parathyroid cancer) or secondary hyperparathyroid-
ism being a complication of chronic renal failure may, 
contribute to the development of this tumor. The name 
“brown tumor” is associated with a macroscopic color 
of  tissue specimen, and it is described as dark red to 
brown because of  profuse bleeding and accumulation 
of hemosiderin deposits inside the tumor. 

Development of  brown tumors is associated with 
an  excessive activity of  osteoclasts and osteoblasts be-
cause of  increased secretion of  parathormone (PTH), 
resulting in bone remodeling, including osteolysis, osteo-
genesis, and fibrosis of  the  bone marrow cavity [9, 10]. 
With regard to histopathological manifestation, giant-cell 
granulomas and brown tumors are similar, and there-
fore a differential diagnosis is recommended to perform  
calcium-phosphate metabolism assays to exclude para-
thyroidism [7, 10-12]. 

Treatment of  a  central giant-cell granuloma and 
brown tumor depend on their location, extent, grad-
ing, and patient’s age. Surgical resection of  a  lesion, 

together with the  teeth inside the  mass, is a  method 
of  choice [7]. In patients at the developmental age, it 
is acceptable to leave the teeth adjacent to the lesion in 
case of  a  central giant-cell granuloma [6]. If the  pro-
cedure is not radical, the risk of disease recurrence is 
estimated to be 4-20% [10]. 

Other methods of  treatment include glucocortico-
steroids, calcitonin, interferon alpha, and radiation ther-
apy. Treatment options apart from surgical procedures 
are thought to be effective for small lesions that grow 
slowly. Large and painful lesions characterized by fast 
growth should be treated surgically [10]. 

The paper aims to present three patients with end-
stage renal failure who developed brown tumors (2 pa-
tients with secondary hyperparathyroidism) and central 
giant-cell granuloma (one patient without hyperpara-
thyroidism) in bones of the facial skeleton. 

CASE PRESENTATION 

Three children (2 boys and 1 girl), under the care 
of the Department of Nephrology and Renal Transplan-
tation, IPCZD (Children’s Memorial Health Institute) 
were treated surgically due to lesions in the maxillary 
or mandibular bones at the Outpatient Clinic of Dental 
Surgery. The age of  children at the  time of diagnosis: 
10 years and 9 months (the girl and the MK patient) 
and 15 years and 3 months (the KA patient). Both boys 
were kidney recipients (12 and 26 months, MK and 
KA, respectively) due to end-stage renal failure caused 
by nephrotic syndrome (MK) and urinary tract defect 
(KA). The girl was currently receiving dialysis because 
of chronic end-stage renal failure from nephrolithiasis, 
and was being prepared for an organ transplantation. 
The  patient had a  ventriculoperitoneal pulsar valve 
due to hydrocephalus and had a surgery of myelome-
ningocele at L-S. Retrospective analysis of  medical 
documentation was performed, and current and past 
methods of treatment (duration of hemodialysis, num-
ber of procedures per week, medications) were record-
ed. Blood tests were performed, and the following pa-
rameters were measured: red blood cells (RBC) count, 
hemoglobin, PTH, serum calcium and phosphorus, 
creatinine, urea. Clinical dental examination as well 
as radiological diagnostic tests of  lesions, including 
a  panoramic radiograph and computed tomography 
of the facial skeleton were performed. 

RESULTS 

Despite treatment, all patients developed end-stage 
renal failure. The MK boy had been receiving peritone-
al dialysis for 3 years, KA had been receiving hemodia-
lysis 3 times a week for 5 years, and the girl had been 
receiving dialysis twice a week for 2 years and 4 months. 
Both male patients had been receiving cyclosporine A as 
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a part of immunosuppressive treatment. In the younger 
boy (MK), cyclosporine A was replaced with tacrolimus 
13 months after transplantation. The girl was on a kid-
ney transplant waiting list. In two patients, secondary 
hyperparathyroidism developed very rapidly, while in 
one patient, the PTH levels were only slightly elevated 
(98.1 pq/ml). In this patient, secondary hyperparathy-
roidism was not diagnosed. Table 1 shows the  results 
of laboratory tests in all patients. 

Patients with secondary hyperparathyroidism receiv-
ed pharmacological treatment, including calcium carbon-
icum and a-calcidol. 

All patients were referred to the Outpatient Dental 
Clinic for Children due to pathological protrusions cov-
ered with intact mucous membrane in the maxilla (MK), 
mandible (girl), or both in the  maxilla and mandible 
(KA). Table 2 indicates the comparison of clinical and 
radiological parameters of lesions observed. 

TABLE 1. Laboratory test results of three patients 

Parameter KZ (girl) KA (boy) MK (boy) Reference range 

RBC (M/ml) 3.25 5.45 4.77 4.5-5.5 

Hemoglobin (g/l) 8.5 14.7 13.7 12.0-15.5 

Hematocrit (%) 27 46.4 39.8 37.0-43.0 

Serum Ca (mmol/l) 2.23 2.50 2.48 2.25-2.75 

Serum P (mmol/l) 1.95 1.12 1.60 1.05-1.85 

PTH (pq/ml) 1213 1550 98.1 11-62 

Creatinine (mg/dl) 2.22 1.20 0.50 0.06-1.00 

Urea (mg/dl) 62.1 67.2 27.0 10-50 

Alkaline phosphatase (U/l) 752 No data 180 100-550 
RBC – red blood cells, Ca – calcium, P – potassium, PTH – parathormone

TABLE 2. Comparison of clinical and radiological symptoms associated with lesions diagnosed as brown tumors and 
central giant-cell granuloma in three patients 

Factor KZ (girl) KA (boy) MK (boy) 

Location Mandible near teeth 43-45 Maxilla near teeth 16-18, 
Mandible near teeth 45-48 

Maxilla near teeth 22-23 

Change of the facial features No Yes Yes 

Intraoral symptoms Elastic and soft protrusion Hard protrusion Elastic and soft protrusion 

Mucous membrane near the lesion Normal Normal Normal 

Radiological image Oval depression with smooth 
outlines in the alveolar part 

of the mandible,  
impacted teeth 43, 44, 45 

Presence of an oval transparent 
area with an osteosclerotic layer in 

the mandibular body impacted teeth 
47, 48, supernumerary teeth near 44 

Separation of roots of teeth 22, 23 

Tomography image Dimensions 22 × 20 × 15 mm 
bone destruction with segmental 

expansion 

Dimensions in the maxilla 24 × 36 × 
30 mm, thickening, remodeling and 

blurring of the normal bone structure 
in the mandible, lesion diameter 
30 mm osteolytic lesion without 

a periosteal reaction 

Dimensions 12 × 9 × 15 mm 

Histopathological diagnosis Brown tumor Brown tumor Central giant-cell granuloma 

An extraoral examination in male patients showed 
changes in facial features. The  KA patient showed in-
creased asymmetry and thickened facial features near 
the  mandibular angle on the  right and buccal area on 
the  same side, while MK presented shallow philtrum 
and protrusion in this area on the  left. There were no 
abnormalities in the  extraoral examination in the  girl. 
In the  older boy (KA), the  intraoral examination re-
vealed hard and not painful protrusion of  the alveolar 
part in the mandible on the right and alveolar process 
of  the  maxilla and hard palate on the  right as well. In 
two other patients, the lesions were consistent with elas-
tic and soft protrusion, causing shallowing of the vesti-
bule and protrusion of  the  maxillary alveolar process 
near teeth 22 and 23 (patient MK), or mandibular body 
near the impacted teeth 44 and 45. The submandibular 
lymph nodes were enlarged, single, and freely movable. 
Panoramic radiographs were taken in all patients. Only 
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FIGURE 2. Histopathological manifestation of lesions in 
the KZ patient (A), KA patient (B), and MK patient (C).  
A) Open arrow shows multinucleated giant cell in the 
center, arrowhead shows spindle cell stroma in the back-
ground, with dispersed scant mononuclear inflammato-
ry cells. B) Arrowheads show numerous multinucleated 
giant cells, roughly evenly distributed. C) Asterisks indi-
cate focal small extravasation of blood. Paraffin speci-
mens stained with hematoxylin and eosin, original ma-
gnification: A) 400×; B, C) 200× 

A

B

C

A

B

C

FIGURE 1. Computed tomography showing foci of 
low bone density located in the mandibular body on 
the right in the KZ patient (A), KA patient (B), and MK 
patient (C)
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in the KA patient (older boy), a radiological image did 
show the presence of oval transparent area with an osteo-
sclerotic layer in the  mandibular body reaching from 
the impacted tooth 44 to the impacted tooth 47. Normal 
trabeculation was observed in the maxilla. A panoramic 
radiograph of the girl showed impacted and abnormally 
located teeth 43, 44, oval depression with smooth out-
lines in the  alveolar part of  the  mandible in this area. 
With regard to the MK patient, only mild root deviation 
of teeth 22 and 23 was visible. Both in the girl and MK 
patient, the bone had normal trabeculation in the area 
corresponding to clinically observed abnormalities. 
In order to perform more detailed diagnostic tests in 
all patients, a computed tomography scan of  the  facial 
skeleton was performed, indicating bone destruction in 
the areas corresponding to clinical lesions (Figure 1). 

A decision was made to implement surgical treat-
ment in all patients. With regard to the female patient, 
a procedure of complete tumor resection was preceded 
by biopsy and histopathological examination. In the KA 
and MK patients, histopathological examination was 
performed after complete tumor resection. Samples 
were sent for histopathological examination. Taking into 
account only slightly elevated PTH levels (98.1 pq/ml) 
and lack of other symptoms of secondary hyperparathy-
roidism, the  MK patient was diagnosed with a  central 
giant-cell tumor, whereas considering high PTH levels 
(1550 pq/ml) and confirmed secondary hyperparathy-
roidism, the  KA patient was diagnosed with a  brown 
tumor (Figure 2). 

In all patients, post-operative period was without 
complications, and they were regularly attending follow- 
up visits. Because of lack of any clinical symptoms indi-
cating a recurrence, a follow-up computed tomography 
was not performed. However, dental images of the area 
from where tumors were removed, and panoramic ra-
diographs were taken. The boys remain under the care 
of  the  Outpatient Clinic of  Dental Surgery IPCZD 
(Child’s Health Centre Institute). The time period since 
resection is 9 (KA) and 7 (MK) years, whereas 1.5 year 
after the resection of brown tumor, the girl died due to 
neurological complications associated with ventriculo-
peritoneal valve. 

DISCUSSION 

In literature, brown tumor lesions are relatively rare-
ly described. Moreover, central giant-cell granuloma is 
not often observed in patients at the developmental age. 
Brown tumors are most frequently associated with end-
stage renal failure and secondary hyperparathyroidism. 
They are detected in 1.5-1.7% of patients with secondary 
hyperparathyroidism. Their development is correlated 
with high serum levels of PTH in the course of primary 
and secondary hyperparathyroidism, which is a  com-
plication of renal failure [4, 8, 9, 13]. It is necessary to 

assess clinical symptoms, radiological signs, laborato-
ry, and histology test results to differentiate a  central 
giant-cell granuloma from a  brown tumor, reparative 
granuloma, aneurysmal cyst, cherubism, Paget disease, 
and fibrous dysplasia [7, 10-12, 20]. Central giant-cell 
granuloma and brown tumor are mainly differentiated 
based on the presence of secondary hyperparathyroid-
ism and laboratory tests for PTH, calcium, and phos-
phorus. Histopathological manifestation is not specific, 
and it has been emphasized by many authors. In all three 
patients presented herein, the histopathological manifes-
tation of lesions was extremely similar (Figure 2). Diffuse 
polynuclear cells were visible in the spindle-cell stroma. 
In the background, there was extravasation and effusion 
of  blood, and diffuse infiltration by mononuclear in-
flammatory cells. As it has been earlier mentioned, this 
manifestation is not specific, and it does not allow for 
differentiation of  lesion character without considering 
the  clinical background. It should be also emphasized 
that fields with a similar tissue are present inside classic 
giant-cell tumors, in the walls of aneurysmal cysts, and 
proliferative lesions, such as cherubism. Considering 
histopathologic findings, many differential diagnoses 
are sometimes possible, especially when small speci-
mens are evaluated. 

In the present paper, all patients suffered from end-
stage renal failure and in two of  them, this condition 
was associated with secondary hyperparathyroidism 
and high levels of  parathyroid hormone. The  MK pa-
tient was not diagnosed with secondary hyperparathy-
roidism, and PTH levels were only slightly elevated. 
Kidney transplantation allows to balance calcium and 
phosphate metabolism disturbances, to reduce the para-
thyroid hormone levels, and to provide appropriate bone 
mineralization. 

Both brown tumors and giant-cell granulomas may 
occur as diseases with one or more foci. They usually 
grow slowly, are not painful, or associated only with 
mild pain. With regard to palpation examination, they 
are mainly described as elastic and soft protrusions caus-
ing compact bone damage [14, 15]. Large tumors may 
cause changes in the facial features and changes during 
tooth eruption [5]. In patients with a brown tumor and 
in case of the boy with a giant-cell granuloma presented 
here, the lesions are not painful and the external cortical 
plate of maxillary alveolar process and the alveolar part 
of mandible are damaged, which indicate an aggressive 
nature of  the  lesions. In the  KA patient and the  girl, 
the teeth were also abnormally located, and there were 
tooth eruption disorders. 

According to Plechow et al., brown tumors visible on 
a radiological image are presented as osteolytic foci with 
one or more chambers, and they do not cause resorption 
of tooth roots adjacent to the tumor. Bodner et al. [16] re-
ported bone destruction that has one or more chambers 
in radiological images (50/50%), usually well-delineated, 
and in 40% of cases, there was a bone cortical layer at 



281

Giant-cell tumor and brown tumor 

J Stoma 2020, 73, 5

the border of the lesion, whereas in 60% of cases, lesion 
borders were uneven. They also indicated that in 80% 
of  examined patients, there was a  movement of  tooth 
roots and in single cases, there was also their resorp-
tion. In radiological images of the girl and the MK boy, 
bone trabeculation in the areas near the tumors was not 
modified; only in the KA patient, there were changes in 
the  bone structure visible in a  panoramic radiograph. 
Radiological images of  all patients revealed dental ab-
normalities related to separation of  teeth roots (MK 
patient) or tooth eruption disturbances near the tumors 
(the girl and the KA boy). Bonet et al. as well as other au-
thors [4] claimed that computed tomography is the most 
precise examination to visualize bone abnormalities. 
This examination was performed in all our patients, and 
only then was possible to see bone destruction in plac-
es corresponding to the tumor location in the girl and 
MK patient. However, regarding the KA patient, osteo-
lytic lesions were reported in the mandible and a dense 
bone structure in the maxilla. Resorption of tooth roots 
adjacent to the  tumor was not observed in any of  our 
patients in radiological images. 

Treatment of both brown tumors and giant-cell granu-
lomas include, above all, a  complete resection of  lesion  
[4, 14]. However, in patients at the  developmental age, 
some authors select surgical treatment, which is the most 
saving [17-19]. Various authors [9] report regression 
of brown tumors after compensation of secondary hyper-
parathyroidism (normal levels of PTH, calcium, and phos-
phorus). 

In all our patients, the  treatment included surgical 
and complete tumor resection, along with teeth inside 
the  tumor mass in two patients. A  decision to leave 
the  teeth was made only in the  MK patient, as these 
teeth were normally erupted (second lateral incisor and 
canine), were located near to the lesion, and their roots 
were not resorbed. Such a management is allowed in pa-
tients at the developmental age [17-20]. 

Patients with secondary hyperparathyroidism re-
quire pharmacological treatment, which mainly includes 
a  reduction of PTH levels. In case of patients with re-
nal failure, phosphate-binding agents, active vitamin D 
preparations, and calcimimetics are used. In cases where 
PTH does not respond to treatment, parathyroidectomy 
is recommended [7, 9]. Patients with secondary hyper-
parathyroidism presented in this paper received phar-
macological treatment including agents that bind phos-
phates in the gastrointestinal tract (calcium carbonicum) 
and active vitamin D3 metabolites (a-calcidol). 

CONCLUSIONS 

When central giant-cell granulomas and brown tu-
mors of the maxilla are suspected in patients at the de-
velopmental age, it is necessary to perform a computed 
tomography examination because lesions may not be 

always visible in radiological images. Surgical resection 
of  a  lesion, but without adjacent teeth combined with 
treatment of secondary hyperparathyroidism, is an effec-
tive method of management. 
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