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Abstract

Background: Giant cell tumours (GCT) are rare benign bone tumours that typically occur in the appendicular
skeleton. In typical locations, these tumours are relatively simple to diagnose by radiography. However, at atypical
locations, these tumours can be confused with other disease pathologies. Here, we describe a patient with an
intracranial GCT that was initially thought to be a cystic teratoma.

Case presentation: A 49-year-old man with no previous medical illness was investigated for left-sided hearing
impairment and tinnitus associated with a left-sided headache of 2 years’ duration. He did not complain of fever,
vertigo, nasal or constitutional symptoms. Examination confirmed a sensory neural hearing loss with no other
neurological deficit. Imaging by CT and subsequent MRI revealed an extra axial, multiloculated, and septated mass
at the left temporal area with a significant mass effect. A provisional diagnosis of cystic teratoma was made.
However, histopathological examination of the resected mass indicated that the lesion was a GCT. The patient
required a second excision of the tumour, which he refused. His latest follow-up MRI showed no further
progression of the residual tumour. His headaches have resolved and there was no progression of other symptoms.

Conclusion: This case highlights that GCTs can occur at sites outside the appendicular skeleton and that these
tumours may be confused with other diseases that have a similar appearance on imaging.
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Background
Giant cell tumours (GCT) are rare benign tumours that
typically occur at long bones [1]. When these tumours
occur at intracranial sites, they can be confused with
other conditions, particularly since the frequency of
GCTs at these locations is low. Although benign in na-
ture, these tumours can be locally aggressive and affect
adjacent, critical structures [1]. Here, we describe a rare
case of intracranial GCT and accompanying radiological
and histological findings. This case serves to emphasize
the challenges associated with recognizing these tumours
and providing a differential diagnosis based on radiology
findings.

Case presentation
A 49-year-old male was referred to our neurosurgical
clinic where he complained of left sided hearing impair-
ment, left ear tinnitus, and left-sided headache of 2 years’
duration. These symptoms were not associated with ver-
tigo, fever, nasal symptoms, or ear discharge. His neuro-
logical examinations were normal. Examination of the
external auditory canal (EAC) showed EAC stenosis that
limited visualization of the tympanic membrane. Pure
tone audiometry (PTA) confirmed a profound sensory-
neural hearing loss on the left side. The right ear exam-
ination was normal.
Contrasted computed tomography (CT) and subse-

quently magnetic resonance imaging (MRI) of the brain
showed a large, peripherally enhancing, multi-septated,
left temporal fossa extra-axial lesion that caused thin-
ning of the left temporo-parietal bone and destruction of
left temporal bone and mastoid air cells. Mass effect and
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midline shift were also visible. Contrasted computed
tomography (CT) and subsequent magnetic resonance
imaging (MRI) of the brain showed a large, peripherally
enhancing, multi-septated, left temporal fossa extra-axial
lesion that caused thinning of the temporo-parietal bone
and temporal bone destruction on the left side. Mastoid
air cells with mass effect and midline shift were also vis-
ible on the left side. On MRI, the lesion was heteroge-
neously hyperintense on T1-weighted images (T1W),
suggestive of fluid with proteinaceous content. Further-
more, the lesion was hyperintense on T2-weighted im-
ages (T2W) and had a partially suppressed FLAIR
sequence that correlated with the proteinaceous fluid
noted on T1W. A thick-wall peripheral enhancement
was seen after administration of the contrast agent
(Figs. 1 and 2). Correlating with the patient’s history
and physical examination, the reporting radiologist
considered a provisional diagnosis of cystic teratoma.
Surgery was scheduled for this patient one week after
the examination. In the interim, the patient was
treated with intravenous ceftriaxone to treat a pos-
sible intracranial infection.
Intra-operatively, the squamous part of the left tem-

poral bone appeared to be paper-thin. Upon removal of
the bone flap, the inner table of the temporal bone had a
ragged margin, which suggested possible tumour inva-
sion. A well-encapsulated, extra-dural lesion containing
“cheese-like” material and greenish oily fluid occupied
the left temporal fossa. Central decompression of the
tumour was done followed by peripheral separation of
the capsule from the dura. However, the surgeons could
not completely remove the tumour as it was medially

adherent to the base of skull. Thus, the medial part of
the tumour was coagulated and left in place.
Histopathological examination of the tumour showed

proliferation of stromal cells mixed with varying num-
bers of multinucleated giant cells that exhibited vesicular
nuclei with prominent nucleoli, similar to those seen in
stromal cells. The stroma cells were mononuclear and
formed vague, focal fascicular arrangements. These cells
had round, oval, or spindle-like nuclei. Macrophage-like
cells were also present (Fig. 3). The presence of charac-
teristic features of mononuclear and multinucleated
giant cells confirmed the diagnosis of GCT. The absence
of cellular atypia and abnormal mitoses supported a be-
nign morphology.
The post-operative recovery of this patient was un-

eventful and he was discharged 1 week after surgery. A
follow-up MRI showed residual tumour bulk. Further
debulking of the tumour followed by an oncology refer-
ral was planned for the patient. However, he declined
further management as his symptoms, apart from hear-
ing loss, had resolved. He did agree to continue follow-
up with the neurosurgical team and was subsequently
fitted with a hearing aid. Three years later, the residual
tumour showed no further growth and the patient
remained well with no new symptoms.

Discussion
GCTs account for approximately 5% of all bone tumours
and 20% of all benign bone tumours. There is a slight fe-
male preponderance for these tumours and most cases
are diagnosed when patients are between 20 and 44 years
old [2]. GCTs typically occur at the distal femur, the

Fig. 1 Contrasted CT of the brain in the axial plane. a An extra-axial, peripherally enhancing multiseptated lesion is seen at the left temporal fossa
(black arrow). b The lesion caused thinning of the temporal bone (white arrow) with destruction of the petrous temporal bone (arrowhead). c
The lesion extended to the left parietal area and caused compression of the left lateral ventricle (black arrowhead) as well as a midline shift to
the right (broken arrow)
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proximal tibia, the distal radius, and the sacrum and are
particularly frequent at the long bone epiphyses [1]. Anec-
dotal case reports of cranial GCTs describe tumours that
arise from sphenoid, temporal, and occipital bones of the
skull and frontal sinus [3–5]. In our patient, the tumour
likely arose from the left temporal fossa, specifically the
left temporal bone, as was seen intra-operatively.
GCTs develop by endochondral ossification. Sphenoid

and temporal bones also develop from endochondral ossi-
fication, which can explain the preponderance of cranial
GCTs arising at these bones [4]. Although GCTs are be-
nign tumours, they have varying degrees of aggressiveness.
Pulmonary metastases have been reported. Three cells
types comprise GCTs: multinucleated giant cells, mono-
nuclear cells with a round morphology resembling mono-
cytes or macrophage-like cells, and mononuclear stromal
cells that may show round, oval, or spindle-shaped nuclei
[6]. Mononuclear stromal cells are neoplastic cells that
may show cellular atypia in malignant counterparts of
GCTs, although malignant GCTs are very uncommon. In
the histopathological examination conducted for this pa-
tient, all three cell types were observed.

Fig. 2 Contrasted MRI of the brain. a Coronal FLAIR. b Axial T2-weighted. c Axial T1-weighted. d Axial post-contrast T1-weighted images. Coronal
FLAIR showed that the tumour occupied the left temporal fossa (black arrow). The tumour was hyperintense on T2-weighted images (b),
heterogeneously hyperintense on T1-weighted images (c), and had thick-wall peripheral enhancement (black arrowhead) in the post contrast T1-
weighted sequence (d). The presence of a CSF cleft (circled) and dural tail (white arrowhead) suggested that the tumour is extra-axial

Fig. 3 H&E staining at × 400 magnification shows proliferation of
stromal mononuclear cells mixed with variable numbers of
multinucleated giant cells (arrows). The multinucleated giant cells
exhibit vesicular nuclei with prominent nucleoli that are similar to
those seen for stromal cells (mononuclear stromal cells are present
between multinucleated giants with several examples of stromal
cells indicated by arrowheads). Rounded macrophage-like cells can
also be seen (thin arrows)
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The clinical presentation of GCTs depends on the
tumour location. Temporal bone GCTs can cause hearing
loss and facial paresis [7, 8]. These tumours grow slowly
and thus patients typically have a long-standing history.
GCTs of the long bones have no characteristic features

on radiographs, although they often have a radiolucent
appearance at the epiphyseal end of the bone [1]. How-
ever, for cranial GCTs, skull radiographs are not com-
monly taken given that these images are typically not
useful for the investigation of a space-occupying lesion
or, as in the case of this patient, hearing loss. Matushita
et al. [5] described a frontal sinus GCT in which the
radiograph showed osteolytic lesions in the frontal si-
nuses with surrounding wall destruction, a finding that
suggested an aggressive lesion that could be a malig-
nancy or osteomyelitis, but was not specific for GCT.
Cross-sectional imaging of the brain also produces non-
specific findings for GCT. Most previous studies de-
scribed CT imaging showing an expansive lesion causing
bone destruction [4, 5, 7, 9]. Such lesions have variable
signal intensity and enhancement on MRI, depending on
the amount of necrosis, soft tissue, or bony components
present [4, 7]. However, CT and MRI are useful methods
to evaluate the extent of bony destruction and intracra-
nial involvement, respectively.
As GCTs have no characteristic imaging features,

many differential diagnoses are often considered includ-
ing eosinophilic granuloma, plasmacytoma, metastatic
lesion, fibrous dysplasia, brown tumour of hyperpara-
thyroidism, or osteomyelitis [4, 7–9]. In our patient, cys-
tic teratoma was considered since teratomas can have
variable signal intensity on MRI that reflects varying
components of these tumours. Based on the hearing loss
for this patient as well as lesion density and signal be-
haviour on MRI, atypical location of a cholesterol granu-
loma could also be included in the differential diagnosis.
This range of differential diagnoses exemplifies the diffi-
culty in recognizing intracranial GCTs based on imaging
findings. Thus, the final diagnosis of GCTs should rely
on histopathological examination to demonstrate the
presence of multinucleated giant cells, mononuclear cells
resembling monocytes, and spindle-shaped stromal cells.
Complete surgical resection is the treatment of choice

for GCTs occurring in the long bones [7, 8]. However,
complete surgical resection can be difficult to achieve
for cranial tumours, as demonstrated for this case. Prog-
nosis for GCTs depends on the extent of the surgical re-
section [9]. Adjuvant treatment with radiation therapy
has been used but remains controversial as this method
does not seem to alter outcomes [7]. GCTs can have
malignant potential, typically lung metastases. Our pa-
tient had significant residual disease that required fur-
ther resection and subsequent referral for radiation
therapy. He declined both treatments. Follow-up

imaging through 4 years after initial treatment showed
that the residual tumour was stable and there was no
further progression of symptoms.

Conclusion
GCTs are rare, particularly those arising in the skull.
Thus, GCTs are typically not considered among differ-
ential diagnoses of intracranial tumours. The lack of spe-
cific imaging findings can contribute to the confusion,
and final diagnosis of GCTs can only be achieved with
histology evaluation. This case serves to raise awareness
about GCTs and consideration of this tumour type in
the differential diagnosis of skull tumours, particularly
those arising from sphenoid or temporal bones.
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