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Introduction

Giant cell reparative granuloma (GCRG) is a rare benign 
osteolytic lesion. Even though GCRG is a benign disease, it 
is locally aggressive and requires surgical excision. GCRGs 
must be distinguished from true giant cell tumors. Both 
show similar radiological findings, but true giant cell tumors 
are more likely to recur.1) GCRGs commonly occur in the max-
illa and mandible2,3) as well as the short tubular bones of the 
hands and feet. However, GCRG occurred of the temporal 
bone is exceedingly rare,4-6) with only a few cases ever having 
been reported worldwide. Because the cause of GCRG is un-

known, it is helpful to consider mechanisms of onset on a 
case-by-case basis. However, some studies propose that the on-
set of GCRH may be related to the repairing process of bone 
tissue after traumatic bleeding or inflammation.7) Here, we 
report a case of rapidly recurring GCRG of the temporal bone 
in a 4-month-old without any history of trauma. Approval of 
the Institutional Review Board in this study was exempted 
by IRB of Asan Medical Center.

Case

A 4-month-old male born at full term by spontaneous 
vaginal delivery presented with a recent right facial palsy. 
While there was no history of trauma, he had previously de-
veloped a mass of the right occipital area, which was identi-
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fied when he was 3 months old. The initial brain magnetic 
resonance imaging (MRI) findings demonstrated a well-cir-
cumscribed heterogeneously enhancing extradural mass 
with an internal necrotic portion in the right posterior fossa. 
There was a mass effect on the right cerebellar hemisphere, 
and the mass compressed the right sigmoid and transverse 
sinuses while causing bony remodeling of right temporal and 
occipital bones (Fig. 1). The mass was completely excised via 
a right temporo-occipital craniectomy. Histopathologic ex-
amination findings were consistent with GCRG. Postopera-
tive brain MRI confirmed the total resection status of the 
right posterior fossa mass with few fluid collections and ir-
regular thickening of the surgical cavity lining, suggesting 
postoperative changes (Fig. 2). One month after surgery, the 
right facial palsy appeared, and he was referred to our clinic 

for further evaluation and management.
On examination, the patient had right-side facial paralysis 

and a middle ear effusion. The facial palsy was rated House-
Brackmann grade III. Hearing in both ears was deemed to be 
normal after evaluation of the auditory brainstem response. 
Temporal bone MRI was performed to evaluate the causes of 
facial palsy.

Temporal bone MRI demonstrated 2.6×2.6×2.3 cm lobu-
lated enhancing mass in the right temporal bone, mainly in 
petrous portion, with extracranial extension through the oc-
cipital bone, and abutting to the right facial nerve (Fig. 3). A 
focal area of increased enhancement was noted at the mas-
toid segment of the right facial nerve at the point abutting to 
the tumor, representing peritumoral inflammation. There 
was also a mass in the right temporo-occipital area, superior 

Fig. 1. Initial brain MR. A 5.5×4.7× 
4.0 cm well-circumscribed lobulat-
ed extra-dural mass (stars) having 
an internal necrotic portion in the 
right posterior fossa was compress-
ing the right cerebellar hemisphere 
and right sigmoid and transverse 
sinuses (arrow), causing bony re-
modeling of right temporal and oc-
cipital bones. T1-Gd enhanced axi-
al view (A). T1-Gd enhanced coronal 
view (B). T1-Gd enhanced sagittal 
view (C).

A B C

Fig. 2. Postoperative brain MR im-
age after the first surgery. Grossly, 
the tumor after resection in the right 
posterior fossa. There was a fluid 
collection (stars) and irregular thick-
ening with enhancement of the sur-
gical cavity lining (arrows), probably 
representing postoperative chang-
es in the surgical cavity. T1-Gd en-
hanced axial view (A). T1-Gd enhanced 
coronal view (B). T1-Gd enhanced 
sagittal view (C).

A B C

A B C D
Fig. 3. Preoperative temporal bone MR images. The main mass (stars) located in the petrous portion with extracranial extension. T2 
coronal view (A). T1-Gd enhanced coronal view (B). The main mass (arrowheads) abutting to the right facial nerve. T1 Fast Field Echo 
Gd-enhanced axial view (C and D). 
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to the right transverse dural sinus.
The images suggested recurrent GCRG of the right tem-

poral bone. High-dose corticosteroid therapy was initiated to 
manage the facial paralysis.

The recurrent mass was excised via the transcrusal ap-
proach.8) After a postauricular incision and mastoidectomy, 
the mass was revealed to be extensively occupying the mas-
toid cavity and temporo-occipital, including surrounding in-
flammatory tissues. The mass was excised from the dura, 
and there were some adhesions (Fig. 4A). There was some 
new bone formation and granulation tissue, and all the bones 
and tissues were removed. The component attached to the 
facial nerve was released and separated, and the facial nerve 
was decompressed along its tympanic and mastoid segments 
(Fig. 4B). Posterior tympanotomy revealed that there was no 
middle ear involvement. No definite dural laceration was 
found. The tumor destroyed the common crura of the supe-
rior and posterior semicircular canals, while the lateral semi-
circular canal remained intact (Fig. 4C). A further incision 
was made superiorly to expose the mass in the posterior fos-
sa and middle fossa area. The tumor extended into the dura 
and skull, and these extensions were also removed entirely 
(Fig. 4D). Harvested fat from the abdomen was used to oblit-
erate the mastoid cavity.

The final histopathology report was consistent with a 3.5×
2.1×1.8 cm GCRG in the right temporal area (Fig. 5). The 
mass was composed of a fibrillar connective tissue stroma 

and small, oval, and spindly mononuclear cells mixed with 
uneven clusters of multinuclear giant cells; there was also 
hemorrhage and fibrosis. 

Six days after surgery, the patient was discharged without 
any acute complications. There was no apparent swelling of 
the temporal area. 

Two months after the surgery, follow-up MRI scan was 
performed demonstrated complete removal of the mass. 

Eight months after the surgery, facial expression improved 
to normal, and the threshold of the auditory brainstem re-
sponse was 20 dB.

A B

C D

Fig. 4. Excision via the transcrusal 
approach to remove the tumor. The 
main mass (star, A). Excision of the 
mass from the facial nerve (arrow, 
B). The destruction of common cru-
ra of the superior and posterior semi-
circular canals (arrowhead, C). Total 
excision of the mass in the posteri-
or fossa (D).

Fig. 5. Histologic features. Uneven clusters of multinuclear giant 
cells (arrows) are consistent with giant cell reparative granuloma.
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Discussion

Though the pathogenesis of GCRG remains controversial, 
a local reparative process in response to trauma-induced in-
traosseous hemorrhage is the most plausible explanation.7) 
When bone gets injured, macrophages migrate into the dam-
aged tissue to repair and generate a reparative granuloma.9) 
Since many patients with GCRGs have no history of trauma 
as same as in this case, other explanations are possible. Stud-
ies by Eisenbud et al.2) and Hirschl and Katz10) suggested in-
fectious and developmental causes of GCRGs. Maruno et 
al.11) demonstrated that proliferation of the stromal compo-
nent is part of the mechanism of GCRG development. Our 
patient had no clear trauma or infection history, other than 
the compression and strain involved in childbirth, which 
may have been extensive enough to hypothesize delivery as 
the traumatic event initiating GCRG development. 

Because GCRGs have rarely been reported worldwide, 
they might be easily overlooked and misdiagnosed as other 
diseases. True giant cell bone tumors, aneurysmal bone 
cysts, chondroblastomas, and fibrous dysplasia are some of 
the differential diagnoses of GCRGs. As GCRGs are aggres-
sive-despite being classified as benign lesions-distinguish-
ing them from true giant cell tumors of bone is challenging. 
In the case of giant cell tumors, the disease affects older peo-
ple12) and is rarely found in the skull.13)

Moreover, histologically, true giant cell tumors demon-
strate larger (uniformly dispersed) giant cells and more nu-
clei than GCRGs.12) Also, expression of p63 has been report-
ed in true giant cell tumors, and this can be useful to 
distinguish these tumors from other non-neoplastic giant cell 
growths.14) Distinguishing true giant cell tumors from GCRGs 
is essential because of the differences in prognosis and treat-
ment regimens. Giant cell tumors have a worse prognosis than 
GCRGs; therefore, surgical excision plus adjuvant therapy, 
such as radiotherapy, is required for treatment.15)

The mean age of GCRG patients is under 20 years, while 
most patients with giant cell tumor are between 20 and 40 
years old.9) According to reports about GCRGs, age of onset 
varies from birth (congenital) to 72 years old. GCRGs are es-
pecially rare occurs children younger than 1 year, since the 
most plausible hypothesis of GCRG is trauma. However, a 
report about a congenital case suggests that birth trauma can 
be one of the causes of GCRG.16) Even though the case we 
report does not have clear evidence of birth trauma, we high-
ly presume the hypothesis of birth trauma considering his 

young age.
There are not lots of studies about genetic factors regard-

ing GCRG. However one study introduces USP6 gene rear-
rangement occur preferentially in GCRG of the hands and 
feet to distinguish other morphologic mimics.17) Even the ge-
netic studies about GCRG in temporal bone are not thor-
oughly researched, we should bare in mind about possibility 
of genetic abnormalities and further studies about it are high-
ly necessary. 

A complete surgical excision is the treatment of choice for 
GCRGs. Adjuvant therapy is not needed if the complete ex-
cision is guaranteed.18,19) If the mass cannot be removed en-
tirely due to the involvement of adjacent complex structure, 
postoperative therapy should be seriously considered.9)

GCRGs have a good prognosis and a rare recurrence rate 
between 12% and 16%.12) However, the prognosis and epide-
miology of GCRGs occurring in temporal bone are not well 
established, because only a few cases have been documented.9)

In this case we report a recurrent temporal bone GCRG in 
an infant, demonstrating the course of the GCRG from diag-
nosis to treatment. 

In conclusion, GCRGs of the temporal bone are difficult 
to diagnose because of their rarity. Our case of a recurrent GCRG 
of the temporal bone in an infant was successfully treated by 
excision via the transcrusal approach. 
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