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The Role of Imaging in the Diagnosis of Giant Cell Tumor of the
Skull Base

Adam R. Silvers, Peter M. Som, Margaret Brandwein, June Lai-Ming Chong, and Darsit Shah
Summary: An expansile temporal bone lesion above the tem-
poromandibular joint (TMJ) in a 55-year-old woman was initially
diagnosed as pigmented villonodular tenosynovitis. Preoperative
embolization of the tumor had resulted in excessive tumoral
hemorrhagic pigment. The surgical and CT findings suggested
that the TMJ was not involved, and a final diagnosis of giant cell
tumor was made.

Index terms: Skull, base; Skull, neoplasms

The histologic differential diagnosis of skull
base lesions containing osteoclastic giant cells
include giant cell tumor, giant cell reparative
granuloma, pigmented villonodular tenosynovi-
tis (PVNS), “brown tumor” of hyperparathyroid-
ism, and giant cell–rich osteogenic sarcoma.
Previous reports have emphasized the difficulty
in differentiating giant cell tumor from giant cell
reparative granuloma, both radiographically
and histologically (1, 2). Several reports have
also described cases of PVNS that were initially
diagnosed as giant cell tumor on the basis of
findings at aspiration biopsy or frozen section
but that later were confirmed to be PVNS on
final pathologic examination (3–5). This article
describes a case of a large giant cell tumor
involving the lateral skull base and temporal
bone that was preoperatively embolized with
polyvinyl alcohol particles. The embolization
caused excessive intratumoral hemorrhage and
focal areas of necrosis. The abundant hemo-
siderin deposition, which resulted from emboli-
zation, plus the proximity of the lesion to the
temporomandibular joint (TMJ), led to an initial
histologic diagnosis of PVNS. However, a review
of the preoperative computed tomographic
(CT) scans showed a rim of bone around the
lesion and an unequivocally uninvolved man-
dibular head. This, in conjunction with the sur-
gical finding of an intrinsically normal TMJ, led
to a corrected final pathologic diagnosis of giant
cell tumor of the skull base.

Case Report
A 55-year-old woman presented with a 1-year history

of right-sided otalgia and facial pain, which had been di-
agnosed as TMJ syndrome. She reported no history of
trauma or other significant medical history. There was no
evidence of hyperparathyroidism. Her left TMJ was
asymptomatic. During the 3 months preceding admission,
she had noted an enlarging right scalp/facial mass. Phys-
ical examination showed evidence of local swelling in the
right temporozygomatic region just superior to the TMJ
and mouth opening, limited to 2 cm. The intraoral and
remaining portions of the head and neck examination were
unremarkable. Neurologic examination revealed no cra-
nial nerve deficits.

CT scans of the temporal bones (Fig 1A–C) showed an
expansile lesion involving the anterior portion of the right
temporal bone. There was extension to the surface of the
glenoid fossa; however, the mandibular head appeared
normal. A preoperative right external carotid angiogram
revealed a moderate degree of vascularity supplied from
branches of the internal maxillary artery. Embolization was
performed about 48 hours before surgery with polyvinyl
alcohol particles (150 to 250 mm in size) (Contour Emboli,
Interventional Therapeutics Corp, Fremont, Calif).

The surgical approach was via the preauricular infra-
temporal fossa. There was significant thinning of the squa-
mous portion of the temporal bone and erosion caused by
the tumor of the superior semicircular canal. Although the
tumor extended to the glenoid fossa, there was no involve-
ment of the TMJ. The tumor was completely excised, and
the patient did well after surgery with no complications.

Histologic examination of the surgical specimen re-
vealed multiple osteoclastic multinucleated giant cells (Fig
1D) and evidence of hemorrhage and hemosiderin depo-
sition (Fig 1E). The extensive hemosiderin deposition as
well as the tumor’s proximity to the TMJ led to an initial
diagnosis of PVNS. However, a review of the initial CT
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Fig 1. Fifty-five-year-old woman with TMJ syndrome.
Contrast-enhanced coronal CT scan (A) with a bone window setting shows partial destruction of the right temporal bone, including

a portion of the glenoid fossa; however, the mandibular head is preserved. Axial (B) and coronal (C) contrast-enhanced CT scans at
soft-tissue window settings show an expansile lesion involving the middle cranial fossa, with a surrounding thin rim of bone.

Low-power photomicrograph (D) shows multiple multinucleated osteoclastic giant cells (arrowheads) scattered uniformly throughout
the tumor. High-power photomicrograph (E) shows coarse hemosiderin deposition within phagocytic cells (arrows). Low-power
photomicrograph (F) shows polyvinyl alcohol emboli (indicated by E) in large arteries within the resected tumor.
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scans, together with the intraoperative findings of no in-
volvement of the synovium of the TMJ and the presence of
polyvinyl alcohol emboli and hemorrhage within the re-
sected tumor (Fig 1F), led to a final diagnosis of giant cell
tumor. There was no histologic evidence of malignancy.

Discussion

Giant cell tumors, which most commonly oc-
cur in the epiphysis of long bones, are benign
expansile tumors that are rich in osteoclastic
giant cells. There is a high recurrence rate (40%
to 60%) after resection (6). Giant cell tumors of
the head and neck are uncommon, accounting
for approximately 2% of all giant cell tumors
(7). The most commonly involved sites are the
sphenoid and temporal bones. There is a female
predominance, and the age at presentation is
usually in the third and fourth decades (8).
The clinical presentation depends on the site
of origin. Giant cell tumor arising from the sphe-
noid bone usually manifests as headache,
opthalmoparesis, trigeminal hypesthesia, and
vision failure (9). Temporal bone giant cell tu-
mor typically causes pain behind the ear on the
affected side, deafness, and facial weakness.
Histologically, the tumor shows a predomi-
nance of large multinucleated giant cells uni-
formly dispersed among the field (10). The nu-
clei of giant cell tumor are bland and variable in
number, with approximately 10 to 20 nuclei per
cell, although some cells may have 100 or more
nuclei. These giant cells are dispersed within
spindle-shaped stromal cells, which are short
and plump with nuclei identical to those within
the giant cells, unlike the fibroblastic spindle
cell background of giant cell reparative granu-



loma. Fibroblasts are generally larger and more
tapered than the stromal cells of giant cell tu-
mors. They have abundant eosinophilic cyto-
plasm as they produce collagen. Hemorrhage
and hemosiderin deposition, as was seen in this
case, are not usually prominent features of a
giant cell tumor.
On imaging, giant cell tumor usually has the

nonspecific appearance of an expansile, de-
structive soft-tissue mass (11). There are no
radiographically distinguishing features of a gi-
ant cell tumor of the skull base, and the differ-
ential diagnosis usually includes chondrosar-
coma, osteolytic metastasis, and other
fibroosseous lesions, as well as giant cell repar-
ative granuloma (7).
The giant cell reparative granuloma may

have an identical imaging appearance as that of
a giant cell tumor (6). Giant cell reparative
granulomas are rare in the axial skeleton (ex-
tragnathic giant cell reparative granuloma) and,
at this site, are also referred to as “solid” aneu-
rysmal bone cysts (12). In the head and neck,
giant cell reparative granuloma is typically
found in the mandible and maxilla, but has been
reported in other sites, such as the frontal bone
(13). In the jaws, giant cell reparative granu-
loma has also been referred to as central (refer-
ring to intraosseous) giant cell granuloma. Jaffe
(14) originally suggested that giant cell repara-
tive granuloma was not a true tumoral process
but a proliferative lesion in response to hemor-
rhage or trauma. On the other hand, given its
expansile, nonresolving nature, it is not truly a
“reparative” lesion. Reports of accelerated
growth, recurrence, or persistence (despite cu-
rettage) during pregnancy and in the postpar-
tum period raise the possibility that giant cell
reparative granuloma is hormone-dependent
(15). There is a female:male ratio of 2:1, and
the peak age of occurrence is in the second
decade of life (16).
Historically, there has been difficulty distin-

guishing giant cell reparative granuloma from
giant cell tumor. Hirschl and Katz (1) reviewed
23 cases that had been diagnosed as giant cell
tumor arising in the temporal bone and con-
cluded that 18 of these were more likely giant
cell reparative granuloma. There are important
clinical and histologic differences between giant
cell tumor and giant cell reparative granuloma.
Histologically, giant cell reparative granuloma
has perivascular hemorrhage with clustering of
giant cells around the hemorrhage and hemo-
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siderin deposition, whereas in giant cell tumor,
there is usually uniform distribution of giant
cells and hemosiderin deposits are rare. Also, in
giant cell reparative granuloma, the giant cells
are generally smaller and have relatively fewer
nuclei than do those in giant cell tumor. There
may be new reactive bone and chondroid ele-
ments seen within giant cell reparative granu-
loma, which are not present in giant cell tumor.
The background stroma of giant cell reparative
granuloma consists of fibroblastlike, tapered
spindle cells and dense scarlike collagen com-
pared with the usual plump, oval cells in giant
cell tumor (1).
There are also important clinical differences

between giant cell tumor and giant cell repara-
tive granuloma. Giant cell reparative granuloma
occurs in a younger age group (second decade
of life) and has a propensity for the jaws as
compared with giant cell tumor (third and fourth
decades), which has a predilection for the skull
base. Giant cell reparative granulomas usually
have a benign course, with surgical curettage
resulting in a complete cure, although there is a
10% to 15% recurrence rate after incomplete
surgical removal (2). This is in contrast to giant
cell tumors, which have a recurrence rate as
high as 40% to 60% and can potentially (though
uncommonly) metastasize.
PVNS involving the temporal bone is rare,

with less than 15 cases described in the litera-
ture (3, 17). PVNS is a benign, proliferative
tumor involving either the synovium or tendon
sheath. The hip and knee are the most common
sites of PVNS. It can occur in two forms: a dif-
fuse form involving the entire synovium of the
joint or a localized form presenting as a solid
nodule. PVNS involving the TMJ is usually the
diffuse form (18). Imaging studies typically
show erosion of bone and cartilage, as well as
cystic (expansile) changes of the adjacent bone
(19). Histologically, there is proliferation of
large round and spindle-shaped cells, plump
epithelioid histiocytic cells, foam cells, and
multinucleated osteoclastic giant cells with
abundant hemosiderin deposition (20).
In the case presented, a giant cell tumor was

treated with preoperative embolization, which
caused tumor necrosis, hemorrhage, and he-
mosiderin deposition. The combination of giant
cells with hemosiderin deposition in a lesion
near the TMJ prompted an initial diagnosis of
PVNS. However, the lack of erosive changes
involving the mandibular head on CT scans and
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at surgery, and the lack of synovial involvement
of the TMJ at surgery, made the diagnosis un-
likely. The pathologic and imaging findings
were reexamined together, and this led to the
final diagnosis of giant cell tumor. Previous re-
ports have tended to emphasize the difficulty in
differentiating giant cell tumor from giant cell
reparative granuloma. However, the radiologist
also needs to be aware of the histologic similar-
ities between giant cell tumor and PVNS involv-
ing the temporal bone, and how preoperative
interventional radiologic techniques can cause
a giant cell tumor to simulate the histologic
appearance of PVNS.
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