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Giant Cell Tumor of the Temporal Bone With Skull Base and 
Middle Ear Extension

Ilson Sepulvedaa, e, Jose Alzerrecab, Pamela Villalobosc, J. Patricio Ulload

Abstract

We report on a patient who presented to the ear, nose, and throat 
(ENT) clinic with an 8-month-old left non-pulsatile tinnitus. Imaging 
studies, Neck computed tomography (CT) and magnetic resonance 
imaging (MRI) revealed soft tissue mass in the left middle ear with 
invasion to the middle cranial fossa and external auditory canal.
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Introduction

Giant cell tumor (GCT) is a benign and locally aggressive bone 
tumor that can be found more frequently in the metaphyseal 
region of the long bones [1]. In the skull it is very rare with few 
cases in temporal bone. It is more common in women in the 
fourth decades of life with symptoms associated to tumor’s lo-
cation, including headache and cranial nerve involvement [2]. 
On images it appears eroding the surrounding bone as it ex-
pands [3]. Surgical treatment is the best choice and its progno-
sis improves with free margins in radical excision. The role of 
the chemo- and radiation therapy remains controversial [4, 5].

Case Report

A 64-year-old woman with medical history of chronic arterial 

hypertension presented to the ENT clinic with an 8-month-old 
left non-pulsatile tinnitus. In the last month she relates left otal-
gia, dizziness, postural instability and increase in the support 
base. No vertigo, otorrhea or vegetative symptoms. A temporal 
bone computed tomography (CT) was performed revealing an 
inhomogeneous soft tissue mass in the left middle ear, show-
ing minimal calcifications within, and invasion to the middle 
cranial fossa and external auditory canal. Eroding the lateral 
semicircular canal, basal turn of the cochlea, tympanic portion 
of the VII cranial nerve, ossicular chain, and tegmen tympani 
was demonstrated (Fig.1).

Subsequently, a magnetic resonance imaging (MRI) study 
was performed revealing in T1 and T2 sequences a solid extra-
axial hypointense expansive process in the left middle skull base, 
well delimited, and involvement of the ipsilateral middle ear. An 
additional MRI T1 sequence following administration of gado-
linium contrast material showed moderate enhancement (Fig. 2)

Following the results of the imaging studies, surgical exci-
sion was recommended as the best treatment of choice. Radical 
mastoidectomy with complete tumor resection and facial nerve 
preservation was performed. Subsequently, biopsy findings of 
the surgical specimen revealed osteoclast-like GCT with free 
surgical margins (Fig.3). Currently, 3 years after surgery, the 
patient has remained disease-free with no signs of recurrence.

Discussion

GCT derived from non-osteogenic stromal cells of bone marrow 
of endochondral bone [6]. It represents approximately 3-7% of 
all primary bone tumors and 20% of the benign bone neoplasms 
with a malignant phenotype in 5-10% of cases [1, 7]. It is most 
commonly seen in the fourth or fifth decades of life with a slight 
female predominance with a ratio of 3:2 [3, 8]. Usually it arises 
in the long bones, such as distal radius and femur and proximal 
tibia and fibula [7]. Skull is a rare location for GCT, with the 
sphenoid bone being the most common site followed by the tem-
poral bone [2, 5]. There are three theories in relation to origin of 
the GCT: neoplastic, inflammatory and traumatic; none of them 
has been confirmed in the literature [6].

Histologically, GCT has three cells types: osteoclast-like 
multinucleated giant cells, round mononuclear cells, and spindle-
shaped, fibroblast-like mononuclear cells [8]. There is no atypi-
cal mitosis, which supports its benign nature [9]. However, other 
tumors are also rich in giant cells such as chondroblastomas, an-
eurysmal bone cysts and giant-cell reparative granulomas, which 
makes it difficult to make a correct pathological diagnosis [8].
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On the temporal bone, GCT is usually silent growing until 
attaining a large size before clinical symptoms develop, often de-
laying the diagnosis [5]. The symptoms are associated with con-
ductive hearing loss, vertigo, and tinnitus, fullness of ear, otalgia, 

facial weakness and obstruction of the eustachian tube [2].
GCT does not have specific radiological characteristics. 

On temporal bone CT appears, because of its vascular nature, 
as an enhancing expanding lytic and destructive lesion, some-
times it shows soap bubble appearance which may extend to 
adjacent soft tissues, dura mater or intracranial extension [3, 
5]. MRI images demonstrated an intermediate signal on T1-
weighted images and low signal in both T2 and diffusion-
weighted images, and heterogeneous enhancement after intra-
venous contrast administration (gadolinium) [4].

Complete and radical resection is the treatment of choice, 
but is often difficult in the temporal bone if there is intracranial 
extension and due to intimate relationship to vital structures 
and morbidity associated with their sacrifice [9]. So, adjuvant 
radiotherapy is indicated, which however, is still controversial 
because some authors state that it may trigger malignant trans-
formation on residual tumor tissue [1, 7]. Chemotherapy could 
be used in cases of unresectable tumor or when surgical resec-
tion is likely to result in severe morbidity. Denosumab demon-
strated efficacy in disease and symptom control of GCT [10]. 
Bisphosphonates can be used to mitigate bone destruction and 
prevent local recurrence following surgery [11]. In our case, 
adjuvant radiotherapy was not required because the tumor was 

Figure 3. H&E stain: fragments of stromal lesion with osteoclast- like 
giants cells. H&E: hematoxylin and eosin.

Figure 2. Magnetic resonance imaging (MRI). (a) Axial T2-FLAIR sequence shows solid extra-axial mass with low signal (white 
arrow). (b, c) Axial and coronal T1 Fast Sat sequence showing moderate enhancement after intravenous contrast administration 
(yellow arrows).

Figure 1. Temporal bone computed tomography (CT) bone window shows a destructive and expansive process eroding the left 
middle skull base, tegmen tympani, ossicular chain, Scutum, basal turn of the cochlea, and tympanic portion of the facial nerve 
(red arrows). (a) Axial view. (b) Coronal view.
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completely removed by surgery itself.
GCT is benign tumor with a good prognosis after complete 

resection [4]. In case of a partial resection, rates of recurrence 
increase to 40-60% [3]. It has potential malignant transforma-
tion commonly to fibrosarcoma, osteosarcoma, or malignant 
fibrous histiocytoma [7, 9]. In nearly 3% of the cases it pre-
sents as spontaneous primary malignant tumors with potential 
to metastasize in about 5-10% of the cases, principally to the 
lung by hematogenous dissemination [11].

The differential diagnosis includes giant-cell reparative 
granuloma, both with similar radiographic appearance. In the 
middle ear lesions we must consider cholesteatomas, paragan-
gliomas and Langerhans cell histiocytosis [2].

Conclusions

GCT of the temporal bone is an uncommon entity with clini-
cal and radiographic features nonspecific, even with currently 
available imaging tools, therefore the diagnostic and treatment 
are challenging. A deep knowledge about clinical, radiologic, 
and histopathology examinations, benign nature and the prob-
ability of malignant transformation, leads to better treatment 
for each case, always aiming to the complete resection of the 
tumor and total control of the disease.
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