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Abstract
Giant cell tumor (GCT) of bone is a rare, benign, osteolytic neoplasm that most commonly occurs in early adulthood and 
often involves the long bones of the body. Although GCT largely affects the epiphyses of long bones, several reports of GCT 
involvement of the cranial and facial bones exist in the literature. In addition to reviewing other reported cases of GCT of the 
lateral skull base in the literature, the authors report here on the clinical presentation, radiographic findings, and management 
of a patient found to have a GCT of the squamous part of temporal bone invading the middle ear and infratemporal fossae, 
which was treated by en bloc resection of the lateral skull base.

Keywords Giant cell tumor of bone · Squamous part of temporal bone lateral skull base tumor · Radiotherapy

Introduction

Giant cell tumors (GCTs) of the bone account for 5% of all 
primary bone tumors [1], with the commonest sites being 
the epiphysis of long bones [2]. It usually affects patients 
between 20 and 40 years of age. For unknown reasons, the 
incidence of GCTs in females is higher than in males. Its 
occurrence in the skull, is a rare clinical entity and com-
prises 1–2% of giant cell tumours of the bone [3], with the 
majority occurring in the sphenoid bone, followed by the 
temporal boneThese tumors are usually benign, arises from 
undifferentiated mesenchymal cells of the bone marrow but 
are locally aggressive and has the potential to recur locally 
[4]. Temporal bone GCT causes otalgia, aural fullness, 

conductive or sensorineural hearing loss, tinnitus, localized 
swelling in temporal bone or preauricular region, temporo-
mandibular joint dysfunction, and facial paralysis. While 
considering the benign nature of the tumor and the possibil-
ity of malignant change with radiotherapy, surgical removal 
of the tumor represents the best treatment option, and en 
bloc resection is recommended to avoid recurrence. Radio-
therapy remains the only option for unresectable tumor. The 
role of adjuvant radiotherapy in eliminating residual tumor 
tissue remains controversial. Since there have been few cases 
of GCT of the temporal bone, best practices regarding man-
agement and treatment have not been fully developed [5]. 
This article describes their presentation, diagnostic workup, 
treatment and follow-up, as well as provides a review of the 
literature.

Case Summary

A 30-year-old female presented with complaints of swelling 
and pain in the right temporal region for 1.5 years (Fig. 1). 
In addition, she experienced hearing loss from right ear, tin-
nitus and dizziness (on and off) for last 6 months. There was 
no history of facial weakness or ear discharge. There was no 
history of trauma or infection. There was no history of head-
ache, nausea, vomiting, or other neurological symptoms. Her 
family history was unremarkable.
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On physical examination, she was healthy in appearance 
with no apparent abnormalities of the skull or scalp. Exami-
nation of the right ear revealed the obliteration of exter-
nal auditory canal with non visualisation of the tympanic 
membrane. Audiologic examination demonstrated conduc-
tive hearing loss of the right ear with an air–bone gap. The 
cranial nerve examination showed that the facial nerve was 
intact. There was restricted mobility of temporomandibular 
joint and fullness in the preauricular region.

Imaging examinations (Fig. 2) using magnetic reso-
nance imaging (MRI) suggestive of giant cell tumor of 
temporal bone showing low-signal-intensity area on 
T2-weighted images and a nonhomogenous high-signal-
intensity area on T1-weighted images that measured 
49*35*44 mm extending inferiorly upto infratemporal 
fossa and medially upto the right temporomandibular 

joint. Laterally the lesion showed extension upto exter-
nal ear. CT scan of the temporal bone showed a large 
expansile heterogenous density lesion with solid cystic 
components noted epicentered in right temporal bone 
causing its destruction measuring approximately 5*4 cm 
extending to involve the right mandibular fossa causing 
erosion and destruction and medially extending into right 
temporal region. There is extension into the right mastoid 
bone causing destruction of right mastoid air cells and also 
extending into right middle ear. The tumor extended to the 
anterior wall of the right external auditory canal, resulting 
in obliteration of the canal.

Subsequently, the patient underwent surgery to remove 
the lesion. Intraoperative assessment demonstrated 
involvement of the squamous portion of temporal bone, 
infratemporal fossa, middle cranial fossa duramater and 
zygoma (Fig. 3). The tumour was removed completely 
with a clear resected margin. The overlying dura seemed 
intact. The skull base defect was covered by temporopari-
etal galeal and temporalis muscle grafting. There were no 
major intra or post-operative complications.Fig. 1  showing the swelling in right temporal region preoperatively

Fig. 2  showing a right temporal region mass in radiological imaging

Tumor

Fig. 3  showing the tumor in right temporal region intraoperatively
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Post operative histopathology revealed many multi-
nucleated giant cells along with mononuclear cells in a 
background of fibrous stroma. Giant cells were distributed 
uniformly throughout the section (Fig. 4). Nuclei of mono-
nuclear cells were round to oval to spindle and resembled 
those of giant cells. The final diagnosis of giant cell tumour 
was made based on the microscopic findings of generally 
benign cellular cytology, the appearance of large multinu-
cleated giant cells, and lack of sarcomatous features. All 
the margins were clear except medial margin pathologically. 
Then the patient underwent radiation therapy and was still 
in follow up with no complaints. Patient has improvement 
in hearing, dizziness, tinnitus and pain.

Discussion

Sir Astley Cooper was the first to describe a GCT in 1818. 
Giant-cell tumors were previously known as myeloid sar-
coma, tumor of myeloplexus, osteoblastoclastoma, or oste-
oclastoma [6]. Since the initial description of this patho-
logical entity, there have been few reports of head and neck 
involvement. The first GCT affecting the temporal bone was 
initially described by Doderlein in 1913. These tumors are 
thought to originate from nonosteogenic neoplastic stromal 
cells [7] of the bone marrow admixed with multinucleated 
osteoclastic giant cells. GCT of the cranial and facial bones 
most commonly affect the temporal [8] and sphenoid bones 
due to the fact that they arise through endochondral bone 
formation, as do long bones. Whereas, the remainder of the 
skull bones develop by intramembranous ossification and 
are, therefore, unlikely sites for GCT. Because of its rarity in 
this location, it poses a diagnostic dilemma when it occurs. 
In the literature, 110 cases of GCT [9] of the skull have 
been reviewed. Tumor locations were as follows: temporal 
bone in 37 patients, sphenoid in 20 patients, occipital in 6 

patients, frontal in 2 patients, and temporomandibular joint 
in 2 patients.

The clinical presentation in cases with GCT depends 
on the site of origin. Clinically, patients with GCT in the 
temporal bone typically display some degree of pain on 
the affected side, deafness, swelling in the affected region, 
and facial weakness, mostly in accordance with the site of 
tumor occurrence. In comparison, patients with GCT of the 
sphenoid bone may present with symptoms such as head-
ache, facial hypoesthesia, diplopia, blindness, or visual field 
defects. Our patient showed fullness in right temporal region 
and decreased hearing from right ear, which was our guide 
in the diagnosis through biopsy. Considering the absence of 
the usual presentation, diagnosis of GCT without radiologic 
evaluation and biopsy is difficult.

Histopathological examination is essential to confirm 
the diagnosis of GCT. Grossly, these tumors are gray to 
yellow–brown, soft, or firm and friable. Small cystic areas 
and gray-white necrotic foci may be seen. Microscopically, 
GCT consists of plump spindle-shaped or ovoid cells with 
admixed multinucleated, cytologically benign giant cells. 
Variable numbers of benign multinucleated cells are seen 
amid sheets of benign mononuclear spindle-shaped cells 
with similar nuclear features. The nuclei are generally 
hypochromatic with inconspicuous nucleoli, and mitotic 
figures are uncommon. Rarely, GCT may undergo sarco-
matous transformation into a malignant tumour, which may 
be an osteosarcoma, fibrosarcoma, or undifferentiated pleo-
morphic sarcoma. Malignancies can either be primary or 
secondary. Primary malignant GCT of bone is very rare and 
is evident at the first biopsy. A detailed histological examina-
tion is required to confirm diagnosis. Secondary malignant 
GCT of bone is more common and occurs at site of previ-
ously treated GCT. It typically occurs following radiother-
apy, but it can follow surgery without adjuvant radiotherapy 
also. Histopathologically, GCT must be differentiated from 
giant cell granuloma, aneurysmal bone cyst, non ossifying 
fibroma, osteogenic sarcoma, benign fibrous histiocytoma, 
and brown tumour associated with hyperparathyroidism.

Plain radiography shows a radiolucent lesion of the skull 
that cannot be generally differentiated from other radiolucent 
lesions. On CT, GCT is seen as a lytic lesion expanding the 
bony cortex. These tumors are generally contrast enhancing 
due to their vascular nature. The tumors generally tend to 
expand and attenuate the bony cortex, rather than erode it. 
MRI of the tumor demonstrates signal isointensity on T1- 
weighted imaging and signal hypointensity on both T2- and 
diffusion-weighted imaging, with the mass showing hetero-
geneous enhancement after intravenous gadolinium. In this 
patient, CT and MRI show an expansile mass of the temporal 
bone extending to the soft tissues of the infratemporal fossa 
with indistinct margins indicating aggressive behavior.The 
major radiologic differential diagnoses include aneurysmal 

Fig. 4  showing multinucleated giant cells and mononuclear histio-
cytic cells (hematoxylin and eosin staining (40x)
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bone cyst, chondroblastoma, dermoid cyst, chondrosarcoma, 
giant cell reparative granuloma, and pigmented villonodular 
synovitis.

Surgical resection [10] is the primary management 
choice. Many surgical approaches [11] have been used for 
GCT in different portions of the temporal bone (Table 1). 
Although gross total resection of the tumor is ideal, this 
may not be feasible depending on the extent of structural 
involvement [12] by the tumor. In this setting, partial 
resection (i.e., maximal safe resection) followed by adju-
vant radiotherapy may be a reasonable alternative. Once 
this tumor invades into muscle tissue, differentiation of 
tumor tissue from muscle is difficult. Accordingly, meticu-
lous care was taken to remove the tumor under magnifi-
cation. Careful follow-up of this case will be continued, 
although no evidence of recurrence has been seen. A 
recent systematic literature review of GCTBs involving 
the skull reported 94 patients who underwent surgery, with 
37 of those patients [13] having received adjuvant radio-
therapy. In a subanalysis within this review, in 62 patients 
for whom survival data was available, the 5-year overall 
survival rate was 84%, with an event-free survival rate 
(i.e., survival rate without tumor recurrence) of 61.3%. 
All 16 patients who had gross total resection (with or 

without adjuvant radiotherapy) were alive and event-free 
at 5 years. In comparison, patients treated with subtotal 
resection and adjuvant radiotherapy had an overall survival 
of 90.3% and event-free survival of 70.1%. Patients treated 
with subtotal resection without subsequent radiotherapy 
had an overall survival rate of 50% and an event-free rate 
of 15.4% at 5 years.

Malone et al [14] reported local control in 19 of 21 
patients treated with radiation therapy, with a mean fol-
low-up time of 15.4 years. Most patients received 35 Gy in 
15 fractions delivered daily over 3 weeks. 26 Other series 
have also demonstrated favorable local control rates, with 
Roeder et al. [15] reporting local control in four of five 
patients treated with intensity modulated radiation therapy 
to amedian dose of 64 Gy using conventional fractiona-
tion. There are also reports on the use of Gamma Knife 
(stereotactic) radiosurgery [16] in the treatment of GCTB 
of the skull base, with marked reduction in tumor size 
and a meaningful disease-free interval. Recently, several 
studies have investigated the role of targeted therapy [17] 
with denosumab, a fully humanized monoclonal recep-
tor activator of nuclear factor kappa-B ligand (RANK-L) 
antibody, which has shown promise as a potential effective 
chemotherapeutic treatment option in patients with GCT.

Table 1  Surgical approaches used for GCT in different portions of the temporal bone

Study Year Age, year Sex Location Operative approach

Motomochi et al 1985 38 M Temporal base (epidural space) Temporal craniectomy Y-shaped incision by 
retroauricular approach

Tandon et al 1988 33 M Temporosphenoidal region Ablative surgery by Weber-Fergusson approach
McCluggage et al 1995 31 M Petrsquamous, infra-temporal fossa Preauricular approach
Silvers et al 1996 55 F Anterior portion of temporal bone Preauricular infratemporal fossa approach
Li et al 1997 36 F Glenoid fossa Preauricular middle cranial fossa approach
Buter and Chilla 1997 49 F Temporosphenoidal region, condylar fossa fossa 

of the mandibular joint
Retroauricular approach

Omura et al 1998 18 M Glenoid fossa and condyle Preauricular approach
Lee and Lum 1999 45 M Squamous, mastoid and petrous portions Sub- and transtemporal craniotomy
Rosenbloom et al 1999 33 F Jugular foramen Preauricular infratemporal fossa approach
Gibbons et al 2000 44 M Petrous bone, glenoid fossa, parotid and tempo-

ralis muscle
Fisch type I

Hilda et al 2003 8 F Petrous and greater wing of sphenoid Radiotherapy
Pai et al 2005 26 M Petrosquamous Preauricular approach
Lee and Lee 2006 31 M Petrous bone, infratemporal fossa Preauricular approach
Wang et al 2006 64 F Petrosquamous, TMJ Lateral temporal craniotomy
Elder et al 2007 2 F Petrosquamous Preop, embolization and temporal craniectomy
Li et al 2010 30 F Squamus bone, TMJ Preauricular approach, postop, radiotherapy
Roberts et al 2011 30 M Temporozygomatic, infeatemporal fossa Extended parotidectomy approach
Iizuka et al 2012 32 M Middle ear, skull base Transmastoid, middle cranial fossa
Jain et al 2012 41 M Squamous, anterior petrous bone Preoperative embolization, frontemporal crani-

otomy and debulking
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Conclusion

GCTs are rare, particularly those arising in the skull. Thus, 
GCTs are typically not considered among differential diag-
noses of intracranial tumours. The lack of specific imaging 
findings can contribute to the confusion, and final diagnosis 
of GCTs can only be achieved with histology evaluation. 
This is a case of GCT in a very rare location- the squama 
of the right temporal bone with involvement of the right 
infratemporal fossa and raise awareness about consideration 
in the differential diagnosis of skull tumours, particularly 
those arising from sphenoid or temporal bones. The current 
study presents a less radical, but effective approach in the 
treatment of these lesions by means of curettage with no 
evidence of recurrence till now. This case management strat-
egies are not fully fleshed out, being highly variable based 
on the location of the tumor and evolving understanding of 
the tumor's nature. Further analysis of different management 
strategies and characteristics of GCT of the skull is war-
ranted to better develop treatment strategies for this disease.
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