Malignant Giant Cell Tumor of the Skull
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93 Giant cell tumor(GCT) is a rare primary bone tumor that seldom involves the skull. Malignant change in the GCT series
ct also develops on rare occasions, but when it does, it most commonly occurs several years after radiation therapy.
Furthermore, the malignant change from benign GCT without radiation therapy is extremely rare. The authors present a
case of primary malignant GCT that received no previous radiation therapy and that arose from multiple areas of the
skull, predominantly in the parieto-occipital region.
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Introduction

G iant cell tumor(GCT) is a rare tumor that compris
only 5% of all primary tumors of bones. Of these, t
majority of cases occur in the epiphysis of long bthésit
predominantly affects women between the third and fot
decades. It rarely occurs in the skull, where it preferenti
develops in the sphenoid and temporal bones. It is a usl
benign but potentially aggressive lesion with local recurrel
and metastas&sGiant cell tumors are usually a single lesio
but multicentric GCTs occur in approximately 1% of ¢ Fig. 1. A : Five years ago, skull X—ray showing muttiole osteolytic
patienté). Malignant GCTs, whether representing prima lesions and a 4 cm sized osteolytic lesion on vertex, B : At admission,

. . the osteolytic lesion on the left parieto—occipital area is aggravated.
malignancy or secondary change form an originally ben
tumor, are extremely rare. Malignant change usually occust left side, soft palpable mass, and tenderness of scalp for
several years after radiation therdpy two months.

Authors present a case report about a patient with multicFive years ago, he had received a bone biopsy on his vertex
entric malignant GCT located in the parieto-occipital bonedue to the presence of multiple osteolytic lesions in the skull,
The patient underwent operations three times becausepeivis, greater trochanter of right femur, pedicle of twelfth
tumor recurrences at the original site. After the secornboracic vertebra and right clavicle. The histopathologic
operation, radiation therapy was done. However, the tumdiagnosis was a multicentric GCT.
extended to the bilateral brain parenchyma, and the patierih admission, the physical examination demonstrated a soft

died twenty-one months after the first operation. palpable mass (83 3cm) and tenderness on the left
parieto-occipital scalp. The neurologic examination showed
Case Report right homonymous hemianopsia and hearing impairment on

the left side. Routine laboratory studies did not detect any

63-year-old male was admitted after showing signs @bnormal findings. Radiographic findings revealed multiple

decreased visual acuity and field, hearing impairmenosteolytic lesions of the skull, including the huge osteolytic
_ lesion in the left parieto-occipital region (Fig. 1A, B).
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bleeding during the operation because of the hypervascular
nature of the tumor. Five pints of packed RBC was trans-
fused. The tumor was removed gross-totally. The underlying
dura and brain were not apparently invaded.

The histopathologic findings revealed a characteristic
storiform pattern consisted of spindle-or ovoid-shaped cells
showing atypia and mitosis, and of many multi-nucleated
giant cells (Fig. 4A, B). Immunohistochemical stain for
- vimentin was positive (Fig. 4C). These findings converge to
the malignant transformation of a GCT, all of which lead to a
diagnosis of malignant fibrous histiocytoma.

Two months after the first operation, he was admitted again
because of dysarthria, gait disturbance, dysphagia, and a
palpable mass on the left temporo-parieto-occipital area.
Magnetic resonance imaging demonstrated a recurrence of
the tumor larger than the initial size with heterogenous signal
Fig. 2. A radionuclide bone scan showing the area of decreased  ntensity in the centers, and low signal intensity on the
uptake and increased uptake of surrounding area in the left . . .
parielo—ococipitl bone. periphery. Venous angiography shows obstruction of the left

transverse sinus. Gross total removal of the tumor was done
pelvis, the left anterior superior iliac spine, the right proximalgain. Because of the rapid tumor recurrence after the first
femur, the right sacro-iliac joint, and the third and fourth rib@peration, radiation therapy was performed after the second
The left parieto-occipital bone lesion was extended, comparederation with a total dose of 5040cGy for five weeks.
to a previous bone scan (Fig. 2). Twenty-one months after the first operation, the tumor

The magnetic resonance imaging of the brain demonstraedended to the bilateral brain parenchyma, and then the
a well demarcated and heterogenously enhancing mass legiatient died.
located in the left parieto-occipital area. The mass lesion
seems to originate from the skull showing heterogenol3iSCUSSion
signal intensity in the centers, and low signal intensity on the
periphery on T1 weighted image (Fig. 3A, B). A tumor originating from the skull is uncommon cons-

The patient underwent a resection of the tumor and surd- \ isting of about 2.5% of all primary bone tunfdrs
unding osteolytic skull lesion. The tumor was measure® 8 Giant cell tumor of the bone is also uncommon, which
X 6cm with central necrosis and lobulated by bony septumccounts for 5% of primary bone tunfétrsGiant cell tumor
The tumor extended to the level of left transverse sinwsually occurs in the epiphysis of long bones, involving, in
inferiorly and sagittal sinus superiorly. There was massiv@der of frequency, the lower end of the femur, the upper end
of the tibia, and the lower end of the radius. A small portion
of GCT also occurs in the sacrum, the patella, the vertebra
and the skuti*>1%'") Giant cell tumor rarely develops in the
skull. The sphenoid and temporal bones are most commonly
affected by GCTs, while other cranial bones are affected
infrequently*>"*® eonard, et af reviewed 2,404 cases of
bone tumors, and reported that only 24 (1%) of 2,404 cases
occurred in the cranium excluding the jaw bones. Motom-
ochi, et al® analyzed 22 cases of GCT of the cerebral
cranium, other than the sphenoid bone. The most frequent site
was the temporal bone, with 15 cases. Three were in the
Fig. 3. A" The Tl —weighted axial magnefic resonance image shows  gceipital bone, two in the frontal bone, one in the parietal
an extraaxial huge mass in the left pariefo—occipital areq, B @ The . . . .

bone, and one in the frontoparietal area. Giant cell tumors in

Gadolinium—enhanced T1-weighted axial image shows the
heterogenous enhancement of the lesion. the skull are usually a typical solitary lesion. But several large
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The role of chemotherapy is unc-
lear in malignant GCT. Grossly, a
resected GCT is typically gray, br-
own, or shows a mottling of these
colors. Microscopically, the tumor
is composed of a vascular network

of spindle-shaped or oval stromal
Fig. 4. A : The tumor shows spindle or ovoid—shaped tumor cells that are aranged in a storiform  ca|ls and multi-nucleated giant-
pattern, mitosis, and nuclear atypia (H&E, X 200), B : Another part of tumor shows numeric 42 ,

mulinucleated giant cels (H&E, x 200), C : The immuno—histochemical siain for vimentin was posiive  C€lIS - In the authors' case, the
and the others are negative (X 200). patient's tumor was not completely

resected because of the extension

series of GCTSs report multicentric tumors. Less than 50 casédshe tumor to the nearby sagittal and transverse sinus. The
of multicentric GCTs have been reported in the literature. Tla@ithors performed gross total resection of the tumor. The
possible pathogenesis of multicentric GCT includes direotsected tumor is yellowish, showed central necrosis and
extension, metastasis, and multiple independent foci séparated by bony tissue. Microscopical findings revealed the
diseas¥. In metastasis with GCTs, the frequency ranggmesence of ovoid-shaped tumor cells with an arrangement of
from 1 to 6% in larger series. The most common location is & storiform pattern, mitosis, and nuclear atypia with
the lungs, but other sites such as the regional lymph nodesjltinucleated giant cells.
the mediastinum, and the pelvis are reported as well. Thélalignancy develops in approximately 5 to 10% of GCT
mortality rate of the metastatic disease is approximatetase$ ®. The Malignant change can be subdivided into
259", primary and secondary, according to Hutter, & ahd

In this report, osteolytic lesions are located in the patienBxahlin, et ab. A primary malignancy is a lesion in which
skull, the right clavicle, the right greater trochanter of a femutyere are areas of synchronous high-grade sarcomatous
the left pedicle of 12th thoracic vertebra, and the pelvis, all gfowth next to areas of benign GCT. A secondary malign-
which occurrs in multicentric form. In the skull, the lesiorancy is a metachronous, high-grade sarcomatous growth
was located predominantly in the parieto-occipital areauperimposed on a previous, biopsy-verified, benign GCT
which is extremely uncommon considering the lesion's prefirat has been treated by either surgery or radiotifétagine
rred location. A chest X-ray showed no metastatic lesion. two types of secondary malignancy, postsurgical and

There is a predominance in females, and the age rafliotherapy-induced, are believed to have different etiologies
occurrence is usually in the third and fourth dec&es but they cannot be distinguished from each other on the basis
However, our patient was male in the 7th decade. of radiographic and histologic presentation. The etiology of

On x-ray imaging, the GCT usually shows the nonspecifimalignant transformation of benign GCTs remains unknown.
appearance of an expansile, destructive soft-tissue mass, withe histological diagnosis of malignant GCT is established
no typical radiologic featurg¥). It is a radiolucent expanding only when the stromal cells are truly sarcomatous, as
lesion. Computed tomography and magnetic resonanitelicated by pleomorphism, atypia, and high mitotic activity.
imaging are not specific for GCT, but both techniques ate addition, the areas of typical benign GCT should be present
useful for evaluating the spread of the tumor. Angiographg the tumor at the time of diagnosis, or in previous tissue
shows increased vascularization in 64% of cases, decreatg@n from the same lesfdh The histological features of the
vascularization in 25%, and no vascularization in 10%. Bomeported sarcomas include fibrosarcoma, osteosarcoma, mali-
scanning shows a variable degree of hyperactivity at the sigeant fibrous histiocytoma, and undifferentiated sarcoma.
of the tumot®. Fibrosarcoma is the most commonly reported histological

The treatment of choice is a complete surgical excisype of sarcoma originating from GCTs, while the others are
on®1%)  However, GCTs are locally aggressive antess frequedt*52%
frequently recur. Therefore, the radiation therapy could bePrimary malignancies in GCTs are very rare and are consid-
recommended. But the role of radiation therapy is controered to represent dedifferentiation in GCTSs. In the series from
ersial because sarcomatous degeneration is more frequaatMayo Clinic in 1996, of the 35 malignancies in GCTs, 30
after irradiation. Radiation treatment is, as a rule, restricteddases were secondary. Of the secondary malignancies, 24
inoperable or not radically operated c&s8s> cases were post-irradiation sarcomas, and six occurred after
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