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Introduction

An osteochondroma is a benign tumor composed of mature
hyaline cartilage with focal ossification.1 It constitutes 10 to
15% of all bone tumors and 20 to 50% of benign bone tumors2

and is frequently found at the epiphysis of long bones such as
the distal femur, proximal tibia, and proximal humerus.
However, intracranial osteochondromas are relatively rare,
and the literature consists only of sporadic case reports.1,3–23

We report a rare case of an intracranial osteochondroma of
the posterior clinoid process that caused right abducens
nerve palsy along with a review of the literature.

Case Report

A 43-year-old man with no past medical history developed
diplopia 3 years ago. He consulted an ophthalmologist, who

found no ophthalmologic disease. Because the symptom
gradually subsided over several months, he was treated
conservatively. Approximately 18 months after the onset,
his diplopia recurred; this time, it did not subside and
gradually deteriorated. He developed a continuous medial
excursion of the right eye. He visited a general hospital, where
he was diagnosed with right abducens nerve palsy. Magnetic
resonance (MR) images obtained at the hospital revealed an
intracranial mass in the right skull base region, and he was
referred to our hospital. A detailed neurologic examination on
the initial visit revealed complete abducens nerve palsy with
no other cranial nerve deficit. He had no muscle weakness or
sensory disturbance. A noncontrast computed tomography
scan demonstrated a 3.0 � 2.5 � 2.5 cm well-circumscribed
extra-axial mass lesion in the right posterior clinoid that
contained numerous irregular calcified spots (►Fig. 1A, B).
The lesionwas located in the right posterior clinoid process of
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Abstract We report a case of an osteochondroma in the posterior clinoid process that occurred in
a 43-year-old man with trochlear nerve palsy. Although the potential preoperative
diagnoses based on computed tomography and magnetic resonance imaging included
other intracranial tumors such as calcified meningioma, thallium-201 single-photon
emission computed tomography effectively differentiated osteochondroma from those
possibilities. Via an orbitozygomatic approach, a subtotal resection was achieved with a
good relief of symptoms. Twenty-two cases of solitary osteochondromas in the skull
base have been reported that have demonstrated little risk of recurrence or malignant
transformation. However, surgery for skull base osteochondromas does carry a signifi-
cant risk with a reported mortality > 10%. Although some previous reports advocate
complete resection as the only curative method for skull base osteochondromas, the
risks of total resection should be weighed against the chance for recurrence; our review
of the literature demonstrated a relatively high mortality and an extremely low
incidence of recurrence.
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the sphenoid bone and caused the destruction of the petrous
apex of the temporal bone. MR imaging showed that the
lesion had heterogeneous signals of intermediate to low
intensity on the T1-weighted images (►Fig. 1C) and of low
to high intensity on the T2-weighted images (►Fig. 1D). The
T1-weighted images with gadolinium enhancement showed
strong enhancement of the noncalcified areas (►Fig. 1E). The
dural tail sign was not apparent, and there was no perifocal
edema. Cerebral angiography showed no tumor stain or
arterial stenosis. Thallium-201 single-photon emission com-
puted tomography (SPECT) revealed an extremely low uptake
for meningothelial tumors. The preoperative differential di-
agnosis included meningioma, cavernous hemangioma with
intralesional calcification, miscellaneous osteomatous le-
sions, sarcoma, fibrous dysplasia, and metastasis.

To relieve the abducens nerve palsy and make a definitive
diagnosis, a surgical resection via right orbitozygomatic
craniotomy was performedwhile monitoring the extraocular
muscles. The right optic nerve, right internal carotid artery,
and medial right incisura of the tentorium were exposed by
opening the proximal sylvian fissure. The surface of tento-
rium bulged upward significantly (►Fig. 2A). The tentorium
was cut, and the tumor was readily identified; it mildly
adhered to the oculomotor nerve. Because the tumor was
composed of white brittle tissuewith multiple small calcified
masses, we removed it piecemeal (►Fig. 2B). There was a
substantial amount of bleeding from the cavernous sinus, but
it was controlledwith a small piece of Gelfoam. Intraoperative
frozen sections were unavailable because the specimen was
essentially calcified; nevertheless, we were convinced the
lesion was benign rather than malignant from our intra-
operative findings. Therefore, we intentionally left the thin
tumor capsule to prevent the leakage of blood from the

cavernous sinus to the prepontine cistern. Although the
trochlear and abducens nerves were not found inside the
tumor and the oculomotor nervewas preserved anatomically,
we were unable to detect extraocular muscle movement
during the intraoperative monitoring probably because of
compression to the nerves by the surgical manipulation.

Postoperative MR images confirmed near total resection
(►Fig. 2C). The pathologic findings demonstrated that the
mass was macroscopically composed of bone and white
substantial tissue like cartilage. On microscopic findings,
there was bony tissue including bone marrow, trabecular
bone, and fragments of hyaline cartilage comprising clusters
of benign mature and degenerating chondrocytes with foci of
irregular calcification and ossification (►Fig. 2D). The bone
marrow was occupied by adipose tissue and fibrosis. These
findings were consistent with the characteristics of
osteochondroma.

Right oculomotor nerve palsy was newly observed after
surgery, and the palsy completely resolved in 4 months.
Although the abducens nerve palsy had persisted for > 18
months preoperatively, there was evidence of an almost full
recovery at the 12-month follow-up after surgery.

Discussion

Osteochondromas are benign tumors composed of mature
hyaline cartilage with focal ossification.1 It is the most
common tumor of the bone arising in any part of the body,
but it is rare in the skull.17 We conducted a comprehensive
literature search using the online database and identified 22
cases of osteochondromas of the skull including our case
(►Table 1). Nineteen of the 22 patients (86.4%) were men.
Eleven cases (50.0%) arose in the skull base, whereas the

Fig. 1 (A, B) Preoperative computed tomograms showing a mass with atypical patterns of calcification in the skull base. (C) Axial T1-weighted
magnetic resonance (MR) imaging demonstrating a mass in the right posterior clinoid with low intensity. (D) Axial T2-weighted MR imaging
depicting a mass with heterogeneous intensity. (E) Axial T1-weighted MR imaging with gadolinium showing a mass with heterogeneous
enhancement. (F) The mass demonstrated an extremely low uptake on thallium-201 single-photon emission computed tomography.
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others were found in the convexity and the falx. Three cases
including ours occurred in the posterior clinoid. As shown
in ►Table 1, � 80% of the osteochondromas in the skull base
presented with focal cranial nerve deficits depending on the
regions affected by the tumor, whereas non–skull base os-
teochondromas frequently caused epilepsy and headache as
an initial symptom. Apart from visual disturbances, abducens
nerve palsy was the most common cranial nerve deficit
among skull base osteochondromas. This is probably related
to the origin of the tumor cells, the cartilage rests in the
synchondrosis.1 As shown in ►Table 1, skull base osteochon-
dromas frequently arise in the parasellar region including the
posterior clinoid and the middle cranial fossa, which is close
to the confluence where the sphenopetrosal, spheno-occipi-
tal, and petro-occipital synchondrosis meet.12,19 We there-
fore speculate that the abducens nerve palsy is most
frequently observed in skull base osteochondromas because
the nerve runs closer to these synchondroses than other
cranial nerves.

Some previous reports mentioned that osteochondroma
can mimic meningioma.1,12,15,22 Osteochondromas are usu-
ally heterogeneously enhanced on T1-weighted images with
gadolinium,12,14,18,21 indicating that contrast-enhanced MR
images are not useful in completely discerning osteochon-
droma from meningiomas. Angiography has a diagnostic
value because osteochondroma appears as avascular
masses.1,8–11,16,17,20,23–25 In our experience, the findings of
an extremely low uptake on thallium-201 SPECTwere useful

in differentiating osteochondroma from other intracranial
tumors such as meningioma.

As for treatment, complete surgical removal is considered
the only curative treatment for extracranial osteochondro-
mas.2,22 Venkata et al mentioned that skull base osteochon-
dromas may recur from incomplete resection.22 However,
although gross total resection was achieved in only 11 of 23
cases (47.8%), only two recurrent cases (8.7%) have been
reported in the literature.23,26 In addition, in our literature
search, we did not find any reports of malignant transforma-
tion of solitary intracranial osteochondroma except for one
case reported in 1935.26 The incidence of malignant transfor-
mation from a solitary osteochondroma in other parts of the
body was < 1%, whereas that from multiple osteochondro-
mas was reported as 0.5 to 5%.26 Based on these facts, skull
base osteochondromas are basically benign lesions, especially
for solitary lesions; the risks of radical resection should be
carefully weighed against the future risk of recurrence or
malignant transformation. When a small asymptomatic bony
lesion showed similar radiologic characteristics, a conserva-
tive management strategy could be used. Skull base osteo-
chondromas are often located close to critical structures such
as the internal carotid artery, the cavernous sinus, and the
cranial nerves. Given that the mortality after surgery oc-
curred in three patients (13.6%) in the literature,4,13,19 sub-
total or even partial resections can be an important option to
relieve the symptoms and achieve good long-term tumor
control.

Fig. 2 (A) Intraoperative photograph showing the tumor covered by the tentorium. (B) The tumor was composed of brittle small calcified
particles and hemorrhagic soft tumor components. (C) Postoperative T1-weighted magnetic resonance image with gadolinium demonstrating
subtotal resection of the tumor. (D) Photomicrograph showing that the tumor consisted of bony tissue including bone marrow, trabecular bone,
and benign hyaline cartilage. Original magnification: �100.
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Conclusion

Intracranial osteochondromas are rare but should be included
in the differential diagnosis of intracranial extra-axial tumors
demonstrating atypical patterns of calcification. Thallium-
201 SPECT might be useful in differentiating osteochondro-
mas from other intracranial tumors. Although the long-term
treatment outcome of intracranial osteochondromas is still
unknown because of the scarcity of previous data, the risk of
the goal of total resection should be carefullyweighed against
the chance of recurrence given the benign nature of the
disease.
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