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Telangiectatic Osteosarcoma of the Skull Base

Richard E. Whitehead, Elias R. Melhem, John Kasznica, and Stephen Eustace

Summary: We present a patient with a distinctive lesion of
the skull base, which, at imaging, showed expansile de-
struction of the sphenoid bone, hemorrhage with fluid-fluid
levels, and contrast enhancement of a solid portion. These
features ordinarily suggest either giant cell tumor or an-
eurysmal bone cyst; however, pathologic examination con-
firmed instead a rare variant of osteosarcoma of the telan-
giectatic type. Although imaging findings can indicate any
of these possibilities, biopsy is an essential step in arriving
at the diagnosis.

Osteosarcoma of the extragnathic (outside the
jaws) craniofacial bones is exceedingly rare (1). Most
arise de novo. In one series of 19 such cases from the
Mayo Clinic, only six (32%) arose in the setting of
prior radiotherapy or underlying Paget disease of
bone (1). Telangiectatic osteosarcoma is a rare mor-
phologic variant, constituting about 2% of all osteo-
sarcomas (2). Typically occurring in the extremities,
telangiectatic osteosarcoma of the craniofacial bones
is extremely scarce in the literature. We present a
case of a telangiectatic osteosarcoma arising from the
sphenoid and in so doing review clinical, imaging, and
pathologic features of this unusual tumor.

Case Report

A 48-year-old man presented with a 4-week history of right
temporal pain and swelling and insidious onset of blurred
vision. Physical examination showed mild right proptosis and a
hard nontender right temporal mass. Visual acuity on the right
was diminished to 20/40.

Coronal and axial CT scans revealed a predominantly lytic,
expansile lesion of the right sphenoid greater wing with a
“blown-out” appearance, growing into the posterolateral orbit,
compressing the optic nerve, invading the pterygoid fossa, and
extending into the middle cranial fossa without definite signs of
intradural spread. Small fragments of bone were visible within
and around the tumor. The foramen rotundum and the lateral
wall of the vidian canal were destroyed (Fig 1A-C).

MR images showed a well-circumscribed, multicystic lesion
with a prominent hemorrhagic component and several fluid-
fluid levels in smaller loculi posteriorly. After administration of
contrast material, heterogeneous enhancement was seen within
a solid portion of the tumor (Fig 1D-F).

Internal and external carotid angiography revealed an ovoid,
patchily hypervascular lesion centered in the right sphenoid,
deriving blood supply from branches of the middle meningeal
artery, with contributions from anterior and mid-deep tempo-

ral arteries and distal internal maxillary branches. These were
embolized prior to frontotemporal craniotomy and excision of
the extradural intracranial portion of the mass. The pterygoid
aspect of the tumor was resected via a maxillary “swing” ap-
proach.

The specimen fragments appeared grossly as tan-brown to
hemorrhagic appearing soft tissue. Most of the specimen ex-
amined revealed spindle-cell proliferation with hemorrhagic
areas, suggestive of a reactive fibrosis. A small, deep portion of
the tissue revealed a high-grade sarcoma with large, highly
pleomorphic, partly polygonal cells arranged in a pattern sug-
gestive of septa formation with blood-filled spaces. Some of the
malignant cells showed atypical mitoses. A focus of bone-
forming (osteoid) matrix was also identified. These findings
prompted a diagnosis of telangiectatic osteosarcoma. Immuno-
peroxidase studies supported the diagnosis of osteosarcoma,
while studies for angiosarcoma (endothelial markers factor
VIII and CD34), another differential possibility under consid-
eration, were negative.

A bone scan 3 weeks postoperatively showed no other areas
of significantly increased uptake besides the right skull base.
The patient has undergone three cycles of cisplatin/doxorubicin
hydrochloride chemotherapy and is to receive a course of
external-beam radiation therapy. Follow-up studies showed
stable disease locally 4 months after surgery.

Discussion

Telangiectatic osteosarcoma is an unusual variant
that accounts for less than 5% of osteosarcomas (2,
3). It presents with several distinctive features. Over
85% arise at or near the end of a long bone and are
characterized by poorly defined destruction, a wide
zone of transition, and internal fluid-fluid levels on
imaging (4). Telangiectatic osteosarcoma is rapidly
expansile and behaves aggressively. In the largest
published series (124 cases collected between 1921
and 1979 at Memorial Sloan-Kettering), a diagnosis
of telangiectatic osteosarcoma required the presence
of a predominantly lytic, (greater than 90%) destruc-
tive lesion of bone with only minimal lesional sclerosis
on radiographs; a soft, cystic, cavitylike tumor on
gross examination; and histologically single or multi-
ple aneurysmally dilated spaces containing blood or
degenerated tumor cells lined or traversed by septa
containing anaplastic sarcoma cells and numerous
mitoses (4). Interestingly, in the Mayo Clinic series,
presence of bone sclerosis was grounds for eliminat-
ing telangiectatic osteosarcoma from diagnostic con-
sideration (5, 6).
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Fic 1. 48-year-old man with temporal pain
and swelling and insidious onset of blurred
. Vvision.

A, Axial soft tissue-windowed unen-
hanced CT scan shows expansile destruc-
tive mass centered in the greater wing of the
sphenoid bone with impingement upon the
optic nerve and orbital cone from a postero-
lateral direction.

B, Axial bone-windowed unenhanced CT

scan shows the expansile sphenoid de-
struction and the widened pterygopalatine
fossa (arrowhead). Small fragments of re-
sidual nondestroyed bone are evident (ar-
row).
2o S0 7 it C, Direct coronal bone-windowed unen-
AR : <93 3 o £l A hanced CT scan at level of pterygoid pro-
L - T SV ARAT - LN .- cess reveals destruction of the floor of the
middle cranial fossa (arrow), including foramen rotundum and lateral vidian canal wall (arrowheads on normal side).

D, Sagittal T1-weighted spin-echo MR image (450/20/2) shows a circumscribed, multilocular soft-tissue mass with heterogeneous
signal intensity, a solid component posterosuperiorly, and a loculus containing subacute blood inferiorly. Note the intracranial but
extradural extent into the middle cranial fossa and the downward growth into the masticator space.

E, Sagittal T1-weighted contrast-enhanced spin-echo MR image (450/20/2) shows heterogeneous enhancement of the solid portion
of the lesion arrowhead).

F, Axial T2-weighted turbo spin-echo MR image (3000/90/2) shows a heterogeneous signal mass with smaller loculi posteriorly
containing fluid-fluid levels (arrowheads).

G, Mid-power view of the tumor shows prominent blood spaces and septa, similar to an aneurysmal bone cyst. The highly
pleomorphic neoplastic cells constituted only a very small proportion of the hemorrhagic tissue specimen, making the search for tumor
especially difficult. A single focus of malignant osteoid formation is identifiable in this photomicrograph (arrow). Hematoxylin-eosin;
original magnification X100.

H, Detail of the highly pleomorphic cells of telangiectatic osteosarcoma. Hematoxylin-eosin; original magnification X250.
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In our case, CT scans (Fig 1A-C) documented
aggressive destruction of the greater wing of the sphe-
noid bone. MR imaging (Fig 1D-F) was pivotal in
depicting a complex lesion containing a solid, enhanc-
ing portion and several high T1-signal cystic spaces
containing blood breakdown products along with
small posterior loculi demonstrating fluid-fluid levels.
Histologic examination of the tumor revealed highly
pleomorphic cells and foci of bone matrix formation
between blood-filled cystlike spaces, confirming the
diagnosis of telangiectatic osteosarcoma (Fig 1G and
H). Imaging features alone would also be compatible
with aneurysmal bone cyst or giant cell tumor. The
patient’s age and the aggressive pattern of bone de-
struction were against the former (HP1) possibility.
The histologic picture enabled confident exclusion of
both. A total of six cases of aneurysmal bone cyst in
the skull have been reported in the literature (7),
whereas 31 giant cell tumors in the skull have been
reported (8). Fluid-fluid levels have also been re-
ported in fibrous dysplasia, simple bone cyst, and
recurrent malignant fibrous histiocytoma (9), al-
though our patient’s imaging and clinical findings
made these entities unlikely.

Craniofacial osteosarcoma constitutes a minority of
all osteosarcomas, accounting for 8.6% of the Mayo
Clinic’s series of 1274 osteosarcomas (10). In the
series reported by Defries et al (11), osteosarcomas
accounted for less than 0.5% of all head and neck
tumors. The majority of osteosarcomas about the
head and neck, between 88% (12) and 75% (13), arise
in the mandible and maxilla. These gnathic osteosar-
comas have a clinical picture distinct from their long-
bone counterparts, with low aggressiveness associated
with excellent outcome if completely resected (14). At
least two documented cases of telangiectatic osteo-
sarcoma of the mandible have been reported (4, 15).

Osteosarcoma of the sphenoid bone accounts for
two of a series of 19 skull osteosarcomas collected
over 36 years at “La Sapienza” in Rome (16), and
three of 19 Mayo Clinic cases collected over a 46-year
span (17). Of the 124 cases in the Memorial Sloan-
Kettering series of telangiectatic osteosarcomas, two
occurred in the skull (location not further specified)
(4). In no case were MR imaging features described.

Osteosarcoma is the second most common malig-
nant primary tumor arising from bone, after myeloma
(18-20). Its greatest predilection is for the metaphysis
of long bones, most often the distal femur or proximal
tibia. Osteosarcoma of the skull is considerably less
common. Secondary osteosarcoma occurs in the set-
ting of prior radiation therapy or of benign bone
disorders, such as Paget disease, fibrous dysplasia,
multiple osteochondromatosis, osteomyelitis, myosi-
tis ossificans, and trauma (21). The slightly more
common primary osteosarcoma of the skull arises de
novo. In 1993, Shinoda et al (22) reviewed 99 cases of
primary osteosarcoma since the first reported case in
1945 (23). Seventeen of their cases involved both
inner and outer tables without intracranial invasion.
In 14 cases, intracranial invasion had occurred, two of
which had subdural or intracerebral organized
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chronic granulomatous hematomas and abrupt intra-
cerebral bleeding. Treatment included a combination
of chemotherapy and radiation therapy. Prognosis
was variable but generally unfavorable. Parosteal os-
teosarcoma limited to the outer table constituted a
minority of the cases but bore a favorable prognosis;
its biology elsewhere in the body was of similarly
low-grade malignancy (24). For the remainder, prog-
nosis was inversely related to the degree of intracra-
nial involvement. Local recurrence in primary os-
teosarcoma is a major cause of death, whereas
pulmonary metastasis is more common in osteosar-
coma of the long bones (22). Local control of disease
in the appendicular skeleton is more often successful,
whereas radical excision or amputation cannot be
applied as readily in the skull.

The sphenoid bone is far more commonly affected
by metastatic tumor, either by direct invasion or from
an extracranial hematogenous source, than by pri-
mary tumor. Less frequent causes of destruction or
abnormal radiolucency of the sphenoid bone include
fibrous dysplasia, osteomyelitis, fungal or granuloma-
tous sinusitis, aggressive pituitary adenoma, lym-
phoma, myeloma, and chondrosarcoma (25). The
presence of fluid-fluid levels accompanying a destruc-
tive lesion altered the differential diagnosis in our
case. Aneurysmal bone cyst can be indistinguishable
from telangiectatic osteosarcoma, although the sphe-
noid is an unusual location for this tumor and it
usually occurs before the age of 20 (26). Fluid-fluid
levels have also been identified in giant cell tumor,
often superimposed on Paget disease, although giant
cell tumors of the sphenoid bone are extremely rare.
A total of 31 giant cell tumors of the sphenoid bone
have been reported in the literature up to 1983 (8).

Conclusion

Telangiectatic osteosarcoma is an unusual tumor
that may rarely occur in the sphenoid bone. Although
imaging features are not entirely specific, telangiec-
tatic osteosarcoma should be considered as a diagnos-
tic possibility when either CT or MR studies show a
lytic sphenoid wing lesion with internal fluid-fluid
levels. Biopsy is always required to differentiate it
from an atypical aneurysmal bone cyst, a giant cell
tumor, or other aggressive lytic lesions.
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