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Fig. 1. A lateral skull
roentgenogram demonstrates a
partially calcified parasellar mass
(arrow) (Courtesy of W. Laidlaw,
M.D., Blodgett Memorial Medical
Center, East Grand Rapids,
Michigan)
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Clinical information

This 29-year-old women was admitted to an out-
side hospital with a several months’ history of
numbness of the left cheek, decreasing vision in
her left eye, and left ptosis. Physical examination
demonstrated decreased left visual acuity, left tem-
poral hemianopia, left proptosis, early left papille-
dema, and left first, third, fifth, and sixth cranial
nerve palsies.
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Fig. 2 A, B. Axial (A) and coronal (B)
CT studies demonstrate a partially
calcified left parasellar mass extending
into the left middle fossa. The left
sphenoid wing is eroded. (Courtesy of
W. Laidlaw, M.D., Blodgett Memorial
Medical Center, East Grand Rapids,
Michigan)

A lateral skull roentgenogram (Fig. 1) and
computed tomography (CT) (Fig. 2) demonstrated
a left partially calcified parasellar mass. Angiogra-
phy revealed distortion and elevation of precaver-
nous, cavernous, and supraclinoid left internal car-
otid artery. The left cavernous sinus was occluded.
No tumor stain or tumor vessels were present. The
mass was partially resected via a left temporal
craniotomy.
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Diagnosis: Chondrosarcoma of base of skull (CBS)
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The differential diagnosis includes osteochondroma, chordoma, and meningioma.

Pathological findings
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Fig. 3. Photomicrograph from surgical specimen. This field,
from a cellular area of neoplasm, contains atypical chondro-
cytes in a thin matrix background. Nuclei are hyperchromatic
and irregular, and binucleate cells are evident (hematoxylin and
eosin, x 230). (Courtesy of K. Grant, M.D., Blodgett Memorial
Medical Center, East Grand Rapids, Michigan)

Discussion

The gross specimen consisted of multiple, irregular
fragments of grey-white cartilaginous material,
with admixed bits of bone. Microscopically, the
fragments of bone were partly surfaced by irregu-
larly lobulated, focally calcified cartilage, that ap-
peared to crode the bony cortex focally. The ap-
pearance of the cartilage varied, with foci of low
cellularity, “dense” chondroid matrix, areas of
dense cellularity and “thin” chondroid matrix. In
these latter areas, the chondrocytes appeared
somewhat bizarre, with increased nucleus/cyto-
plasm ratio and hyperchromatic nuclei. Occasional
chondrocytes were binucleate (Fig. 3).

Although osteochondroma was considered, the
morphologic features in conjunction with clinical
and roentgenographic manifestations were be-
lieved to be diagnostic of chondrosarcoma. En-
largement of an osteochondroma, especially in
adults, suggests chondrosarcoma, and excision of
tumor is indicated even if histological confirmation
of malignancy is absent [1].

Chondrosarcoma of the base of the skull (CBS)
is rare, representing less than 0.16% of all intracra-
nial neoplasms and 6% of all lesions of the base

of the skull [2]. These lesions may arise from em-
bryonal rests of cartilaginous tissue during early
development of the bony base, or from metaplasia
of adjacent brain, dura, choroid, or arachnoid (3,
4]. CBS can occur at any age, with a peak incidence
in the fourth and fifth decades of life. No sex predi-
lection exists.

CBS is locally aggressive, and relatively slowly
growing. Untreated, death may occur within five
years of the onset of symptoms. Metastases are
rare, but have been reported [5]; they occur with
more aggressive chondrosarcoma. Local recur-
rence after surgical excision may occur even after
extended periods of time.

As expected, the signs and symptoms of CBS
depend upon location. Intracranial chondrosarco-
mas occur most frequently in the parasellar area,
but have been described in the posterior fossa, in
the cerebellopontine angle, and over the convexity
of the cranium [4]. Presenting features include defi-
cits in cranial nerve, headaches, nausea, paresis,
seizures, and hypopituitarism [2].

The roentgenographic features of CBS include
calcification on plain skull roentgenograms in
greater than 60% of cases [6]. The calcification
may be stippled, finely speckled, amorphous, or
ring-like [7]. Axial and coronal CT, before and
after intravenous contrast, help establish the diag-
nosis and define the extent of the tumor [2]. Calcifi-
cation of tumor and bony destruction support the
diagnosis of chondrosarcoma. Angiographically,
chondrosarcoma is usually avascular and displaces
normal vessels, although vascular CBS has been
reported [8].

Although the broad differential diagnosis of
CBS includes other tumors, the two lesions most
difficult to differentiate from CBS are chordoma
and meningioma [2]. CT with intravenous contrast
will usually show confluent enhancement of men-
ingioma, with only variable degrees of enhance-
ment of chordoma and chondrosarcoma [4]. Cystic
areas on CT occur occasionally with meningioma
and rarely with chordoma or chondrosarcoma.
Chordoma and chondrosarcoma usually cause
lytic, skeletal lesions and usually are avascular,
whereas meningiomas may demonstrate hyperos-
tosis and generally are vascular. Finally, chordoma
is generally midline, while chondrosarcoma is fre-
quently parasellar [2].

Grossly, chondrosarcomas are shiny gray or
blue-gray. They are termed primary if they arise
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from normal bone, secondary if they arise from
pre-existing cartilaginous lesions, central if they
arise from the interior of bone, and peripheral if
they arise from the surface. Histologically, the tra-
ditional, low-grade, slowly growing chondrosar-
coma is comprised of cartilaginous cells with hy-
perchromatic, multilobate and grotesque nuclei,
mitotic figures, multinucleate giant cells and calci-
fication [9]. Mesenchymal chondrosarcoma, first
described by Lichtenstein and Bernstein [10], is ex-
tremely rare, is most common between the ages
of 10 and 40 years, is usually peripheral, and has
a high propensity for hematogenous metastasis.
Clear-cell chondrosarcoma, the rarest variant, is
more common in men and is predominately pe-
ripheral [11]. Finally, low-grade chondrosarcomas
may dedifferentiate into highly aggressive anaplas-
tic sarcomas, known as dedifferentiated chondro-
sarcoma [11, 12]. This lesion is one of the most
lethal bone tumors known, with frequent and early
metastases.

The treatment of CBS is surgical excision, as
this lesion is predominately radioresistant and che-
moresistant [13]. Post-operative radiation therapy
has been utilized for surgically inaccessable lesions
or incomplete resections [2, 11, 14].

Two years after the diagnosis was established
the patient presented with recurrent severe head-
aches, nausea, vomiting, and confusion. Physical
examination was unchanged, except that the left
visual field loss was almost complete. Skull roent-
genograms and CT demonstrated a recurrent mass,
and a ventriculo-peritoneal shunt was placed.

In summary, focal neurologic findings in a
29-year-old woman were secondary to a mass at
the skull base. Skull roentgenograms and CT loca-
lized a partially calcified, non-enhancing, left para-
sellar mass, which was partially resected. Two
years later the patient presented with similar symp-
toms and locally recurrent mass. Oseochondroma
was originally considered; however, tumor recur-
rence, radiographic manifestations, and morpho-
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logic features were felt more consistent with chon-
drosarcoma. This patient illustrates that diagnosis
of low grade chondrosarcoma requires cooperation
between skeletal radiologist, skeletal pathologist,
and surgeon.
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