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Case Report 
Giant cell reparative granuloma of temporal bone: a 
case report and literature review
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Abstract: Giant cell reparative granuloma (GCRG) is a benign non-neoplastic lesion of bone that occurs mainly in 
the mandible and maxilla, but is also seen in the short tubular bones of feet and hands. The occurrence of GCRG 
in the cranium is rare. The cause of this disease remains unclear. The current study mentioned a case that a GCRG 
located in temporal bone in a 52-year-old male patient, who had exhibited progressive right temporal pain and 
hypacusia for 4 years. Non-contrast computed tomography imaging of the head revealed a soft tissue lesion with 
unclear margins located in the right temporal bone, as well as a wide bony defect. Magnetic resonance imaging 
showed a heterogeneously contrast-enhanced mass in the right temporal bone, which eroded into the temporal 
fossa. The lesion was completely excised and diagnosed as GCRG following the histological examination.
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Introduction

Giant cell reparative granuloma is a rare dis-
ease with variable behaviors and clinical pre-
sentations, ranging from large lesions with 
aggressive behaviors to small isolated lesions 
[1]. The pathogenesis was considered to be 
secondary to the inflammatory responding to 
injury. Previous findings showed that tissue 
destruction caused by the disease is not fol-
lowed by repair; thus, it has been suggested 
that it should be regarded as giant cell granu-
loma. GCRG is classified by the location as cen-
tral (occurring in bone) or peripheral (occurring 
in gingival soft tissues) and the incidence of 
benign lesions is 1-7%. 

Patients with GCRG usually have localized dis-
ease that has an insidious natural clinical 
course, with solitary lesions identified inciden-
tally. Symptoms may involve pain and local 
swelling lasting for several weeks. If sphenoid 
sinus is affected, the patient may suffer a fron-
tal headache and diplopia. Temporal bone loca-
tion may lead to hearing loss, vertigo and tinni-
tus. Microscopic examination reveals extrava-

sated erythrocytes, an extensive amount of 
hemosiderin, and clusters of multinucleated 
giant cells within a scaffold for spindle cells [2]. 
Positive histological staining includes iron, 
CD68, and CD163.

The present study referred to the case of a 
52-year-old male patient, whose right temporal 
bone had a GCRG lesion, and aimed to provide 
a clinical experience for the diagnosis and treat-
ment of intracranial GCRG.

Case report

A 52-year-old male patient presented to the 
Department of Neurosurgery of the China-
Japan Union Hospital of Jilin University (Jilin, 
China) in February 2014 with a 4-year history of 
aggressive swelling in the right temporal, and 
with a history of an injury to the right temporal 
owing to a car accident occurring in May 2010. 
The study was approved by the ethics commit-
tee of the China-Japan Union Hospital. The neu-
rological examination found no deficits except 
for a painful lesion (6×5 cm) in the right tempo-
ral. Laboratory examinations found no abnor-
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malities. A soft tissue mass with unclear mar-
gins was identified in the right temporal bone 
using non-contrast computed tomography 
imaging. Scattered calcifications were detect-
ed in the tumor lesion. The mass invaded into 
the sphenoid bone. Bone window CT imaging 
revealed a wide bony defect, including part of 
the higher wing of the right sphenoid bone 
(Figure 1A and 1B). The 3D-CTA imaging of the 
head showed the lesion was hypervascularized 
and associated with the right middle cerebral 
artery and superficial temporal (Figure 1C  
and 1D). Magnetic resonance imaging revealed 
a heterogeneously contrast-enhancing mass 
close to the patient’s right temporal lobe, with 
mixed high and low intensity on the proton den-
sity-weighted images, and extremely high inten-
sity on the T2-weighted images (Figure 2). 

The tumor of the temporal bone was resected 
from the patient, followed by right temporal  
craniotomy and total gross removal of the 
tumor. Following removal of the lesion, the 
lesion was founded to be entirely extradural but 

or radiologic recurrence was found. We ob- 
tained written consent from the family of the 
patient for the publication of this case. 

Discussion

In 1953, Jaffer HL first introduced the term 
‘giant cell reparative granuloma’ (GCRG), which 
is derived from an inflammatory response due 
to intraosseous hemorrhage following trauma 
[3]. Facial and cranial skull bone involvement is 
rare, and in 1974 Hirschl and Katz presented 
the first case of GCRG originating in the tem- 
poral bone [4]. GCRG is a benign lesion pre-
senting as a tumor with cortical thinning and 
local aggressiveness. When localized in the 
temporal region, symptoms including tinnitus, 
hearing loss, vertigo, and facial palsy occur [3]. 
Histologically, GCRG comprises a large number 
of multinucleated giant cells that cluster in a 
patchy distribution within a stroma of oval or 
spindle-shaped fibroblastic cells [5, 6]. GCRG 
also frequently contains foci of osteoid sub-
stance, hemosiderin deposits and hemorrhage 
[4].

Figure 1. (A) Non-contrast computed tomography and (B) 3D-CT image re-
vealing a soft tissue mass with unclear margins located in the right temporal 
bone, and a wide bony defect including part of the right sphenoid bone. (C 
and D) The 3D-CTA image of the head shows the lesion was associated with 
the right middle cerebral artery and superficial temporal. 

attached firmly to the dura. 
The lesion was utterly resect-
ed from the normal anatomi-
cal structures by using a sur- 
gical microscope.

Histological section of the tu- 
mor tissue stained with hema-
toxylin and eosin revealed the 
presence of multinucleated 
giant cells with 5-20 nuclei  
in the highly vascularized 
fibrous stromal background, 
along with abundant collagen 
bundles, hemosiderin depos-
its, lymphocytic infiltrates, 
and trabeculae of reactive 
bone. Immunohistochemistry 
of the tumor tissue revealed 
positivity for CD68, CD34, 
iron, and negativity for S-100, 
EMA, PR, GFAP, CK, P63, RCC, 
PAX-2, and the Ki-67 index 
was 5%. The tumor was patho-
logically diagnosed as GCRG 
(Figure 3).

The patient’s postoperative 
course was uneventful. And 
during the 2-year follow-up 
period, no evidence of clinical 
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The etiology of GCRG is controversial, and 
Jaffer first proposed that GCRG is a local  
reparative process due to a trauma-induced 
intraosseous hemorrhage. Based on this theo-
ry, when the bone has a trauma that causes 
bone tissue bleeding, macrophages migrate 
into the area to repair the damaged region. A 
GCRG is generated by the presence of exces-
sive responsiveness. However, there are many 
patients with GCRG who deny any history of 
trauma. Infectious and developmental etiolo-
gies have also been reported [4]. Using immu-
nohistochemistry, Maruno et al. found that no 
proliferative activity in the stroma was identi-
fied in GCRG. [7], suggesting stromal prolifera-
tion is a potential mechanism by which GCRG 
occurs. The patient, in this case, had a clear 
history of trauma, supporting the trauma theory 
of GCRG.

The preoperative diagnosis of GCRG without 
surgery is challenging. However, some investi-
gators suggest that characteristic MRI findings 

hemorrhage, and little hemosiderin deposition 
[10]. Mitotic cells and focal necrosis are pres-
ent in GCTs, but not in GCRGs. Immunohisto- 
chemical analysis revealed that the p63 pro-
tein is strongly positive, which produces no 
critical findings in GCRGs [11]. Most important-
ly, GCTs recurs or has malignant transforma-
tion; thus, adjuvant radiation therapy is indicat-
ed, and where surgery and radiation therapy 
are not effective, chemotherapy becomes the 
mainstay of treatment [12].

The diagnosis of the brown tumor which is 
associated with hyperparathyroidism is based 
on clinical and laboratory findings, as this tumor 
is radiologically and histologically similar to 
GCRG and GCT. In the majority of cases, hyper-
calcemia and hypophosphatemia may appear 
incidentally on routine laboratory tests, and 
85% of patients have an image of a parathyroid 
adenoma [12]. Treatment of brown tumor of 
hyperparathyroidism requires normalization of 
serum PTH, calcium, and phosphorus levels 

Figure 2. Magnetic resonance images showing the tumor as (A) high inten-
sity in T2WI, (B) mixed high and low intensity on the proton-density-weighted 
image, (C) low intensity on the T1WI, (D) with heterogeneous enhancement 
by gadolinium on the T1WI.

involve a thick low T1- and 
T2-weighted signal rim with 
variable central signal [8]. 
Other lesions appearing on 
the radiograph also have simi-
lar imaging characteristics, 
including giant cell tumor 
(GCT), brown tumor of hyper-
parathyroidism, and aneurys-
mal bone cyst. 

It is crucial that GCT is exclud-
ed because GCRG is similar 
with GCT in clinical manifesta-
tions and histological appear-
ance. In comparison to GCRG, 
GCTs frequently occur in the 
long bones, and only 1% of 
cases were associated with 
skull, mainly located in the 
sphenoid and temporal bones 
[9]. GCTs present as single 
tumors and are more evident 
in the elderly (aged 60-80 
years) [9]. Histology examina-
tion results show GCTs as  
multinuclear, ovoid or round, 
distributed in a more uniform 
manner, and no new bone for- 
med. Compared to the GCRG, 
the GCTs have fewer foci of 
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prior to any surgical procedure. If the lesion 
continues to grow when the hyperparathyroid-
ism has been controlled, surgical resection is 
imperative. The brown tumor will therefore not 
transform into malignant transformation [12].

Aneurysmal bony cyst (ABC) is a cyst with multi-
nucleate giant cells with a similar histological 
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Figure 3. Immunohistochemical stain-
ing shows the multinucleated giant 
cells were positive for (A) CD34, (B) 
CD68, (C) CD10 and 5% for (D) Ki67 
at a magnification of 100 folds. Hema-
toxylin and eosin staining show the (E) 
multinucleated giant cells, (F) choles-
terol crystal and (G) bone trabecular 
at a magnification of 100 folds, along 
with (H) hemosiderin and (I) foam 
cells at a magnification of 200 folds.

appearance as GCRG. The 
major difference between ABC 
and GCRG is on the MR scan, 
where the former releases 
high signals on both T1- and 
T2-weighted sequences, and 
the GCRG gives only equal or 
reduced signals [8].

As long as a diagnosis of 
GCRG is made, surgical treat-
ment remains the first choice. 
Previous literature on surgical 
treatment regarding GCRG is 
encouraging, with success of 
resection evidenced in 80% of 
cases, 10-15% of cases recur-
ring, and no case experienc- 
ing malignant transformation. 
In addition to surgical resec-
tion, various pharmacological 
therapies for GCRGs have 
been reported [1]. Pharmaco- 
logy agents that have been 
used successfully include 
intra-lesional corticosteroid 
injections and systemic treat-
ment with calcitonin or inter-
feron α-2 [1].

In conclusion, GCRG is a rare 
and non-neoplastic tumor of 
the bone. The diagnosis of 
GCRG is based on clinical pre-
sentation, history, radiation 
imaging, pathological findings, 
and the response to surgical 
resection. Surgical removal 
remains the first choice of 
treatment, along with pharma-
cological therapies such as 
corticosteroid injection or cal-
citonin, which are to be used 
when the tumor is considered 
aggressive. Prognosis is ex- 
cellent with the correct treat- 
ment.
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