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ABSTRACT
Chondrosarcomas are slow-growing, malignant, mesenchymal tumours occuring only rarely in the cranial
bones. Only 5% of all chondrosarcomas are located in the head-neck region; the ethmoid and sphenoid
sinuses are the commonest sites. Surgery is considered the treatment of choice. The benefits of radiation
remain unproven and chemotherapy is largely ineffective in these conditions. We report a case of chondro-
sarcoma of the skull base with extension to the nasal sinuses, orbit and cranium which was managed
by radiotherapy.
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INTRODUCTION
Chondrosarcomas are rare malignant tumours derived
from cartilagenous remnants of skull synchondroses.1

Only 5% to 7% occur at the skull base, and these have
long been challenging for both neurosurgeons and
oncologists. Total resection cannot usually be achieved
because of the proximity of adjacent critical normal
structures (e.g., optic nerve, optic chiasm, blood vessels,
and brain stem). In spite of recent advances in micro-
surgery, negative resection margins are rarely obtained
after surgery.2,3 The use of radiotherapy is limited.
After treatment, local recurrence remains the most fre-
quent type of failure, whereas metastasis remains a rare
event.4 Hence, aggressiveness in initial radiotherapeutic
management is crucial.

We report a case of a 65-year-old male with chondro-
sarcoma of the skull base with extension into the cra-
nium, paranasal sinuses and orbit, managed by radiation
therapy.

CASE REPORT
A 65-year-old male was referred to us from the Ear,
Nose and Throat Department of our hospital for
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further management in October 1999. The patient pre-
sented with a history of nasal blockage for 6 months
and  progressive loss of vision of the right eye for 2
months. The patient was a non-alcoholic and non-
smoker, but had a habit of chewing tobacco for the last
20 years. There was no history of trauma. The family
had a negative history for any cancer.

On examination, patient had an S-shaped nasal septum
with no mass seen in both nasal cavities and naso-
pharynx. There was no proptosis, chemosis in both eyes
and no perception of light in the right eye. Fundoscopy
revealed secondary optic atrophy in the right eye. Mag-
netic resonance imaging (MRI) scan revealed soft
tissue mass in the ethmoid and sphenoid sinuses and
apex of the right orbit compressing the right optic nerve.
There was fracture of the sella and extension of the mass
to the pituitary with infiltration into the right temporal
lobe through the greater wing of sphenoid (Figure 1).
The patient underwent excision biopsy from the eth-
moid sinuses via the right lateral rhinotomy approach.
Histopathological examination of the specimen revealed
a chondroid tumour with mild to moderate pleomor-
phism with many binucleate forms. The diagnosis of
low-grade chondrosarcoma was made on the basis of
these histological features.

In view of the inoperable status of the tumour due to
intracranial extension, the patient was referred to us for
further management. External beam radiotherapy of
palliative intent was planned and he was given 30 Gy in
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10 fractions over 2 weeks by an anterior and a right
lateral field. Considering the subjective improvement
in the patient’s symptoms and no major side effects of
radiation, the dose was escalated to 50 Gy.

The patient reported for follow-up after about 2 years in
August 2001 with swelling over the medial canthus of
the right eye. No other neurological deficit was found.
MRI scan at this time suggested the same extent of dis-
ease with further extension to right frontal sinus and
thence to the extradural space with involvement of the
right cavernous sinus (Figure 2). The patient was given
another dose of 20 Gy in 6 fractions with single anterior
field. He is receiving regular follow-up since then and is
doing well. Recent MRI revealed expansile mass in the
nose, posterior ethmoids and sphenoid sinuses. There is
no intracranial mass and no diffuse cerebral atrophy.

DISCUSSION
Chondrosarcomas are malignant tumours composed of
cartilage-producing cells. They are indolent, locally in-
vasive tumours originating from remnants of embryonic
cartilage.

Review of the literature indicates a very low frequency
of occurrence at the skull base and paranasal sinuses.
The signs and symptoms depend on the anatomical
location of the tumour and its relationship to critical
structures both intra- and extracranially. In the present

case, signs and symptoms at the first manifestation were
caused by optic nerve compression.

Management is very challenging. Most of these tumours
grow slowly, thus the benefits of surgical cytoreduction
have to be weighed against the possibility of compli-
cations. Surgical removal is rarely completely effective
and can be responsible for various neurological and
endocrine deteriorations, including cranial nerve
deficits and panhypopituitarism. In a series reported by
Gay et al cranial nerve impairment occurred in 80% of
patients operated upon.3

Radiotherapy is the other treatment option for non-
resectable and recurrent tumours.5 The close anatomical
relationship between tumour and critical normal struc-
tures limits the dose that can be given with conventional
radiotherapy. Rich et al recommended dose levels
between 65 and 70 Gy but acknowledged a substantial
risk of serious complications.6 Catton et al did not find
any advantage by using doses of more than 50 Gy.4

Chemotherapy in these tumours has not provided any
beneficial results, and is therefore not recommended.
Crockard et al compared 3 very different management
protocols of surgery and radiotherapy7; all 3 series
have produced the same 5-year survival (90% to
93%). Modern stereotactically mapped focal radiation

Figure 1. Magnetic resonance imaging of the paranasal sinuses
and skull base (coronal section) showing intracranial extension. Figure 2. Magnetic resonance imaging of the paranasal sinuses

(axial section) showing nasal mass.
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techniques have a highly selected role for treating in-
completely resected disease. This technology allows the
deposition of high-dose single fraction radiation therapy
onto descrete targets.

Charged particle radiotherapy combined with 3-
dimensional planning results in superior dose distribut-
ion. The 5-year control rate after combined surgical and
proton beam irradiation can reach 75%.8

Since the reported case had an intracranial extension,
primary surgical treatment was not carried out. The
aim of treatment in this case was control of the tumour
rather than cure. Radiotherapy of palliative intent was
prescribed and the dose was escalated up to 50 Gy in
view of marked symptomatic improvement with
minimal side effects.

CONCLUSION
To conclude, chondrosarcoma of the base of the skull
and the paranasal sinuses with intracranial extension is
rare. Radiotherapy is being used increasingly for treat-
ment, regardless of the earlier notion that only surgical

resection can control the tumour. However, more such
reports in the future will determine the exact outcome
after radiotherapy for these patients.
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