CASE REPORT

Intraosseous Cavernous Angioma

of the Petrous Bone
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ABSTRACT

Objective: Intraosseous cavernous angioma (CA) of the petrous bone is rare
and preoperative diagnosis can be challenging, especially when its epicenter is outside
the internal auditory canal (IAC) or geniculate ganglion. Methods: A 45-year-old
man presented to our clinic with right-sided hearing loss, tinnitus, and unsteadiness.
Neuroimaging revealed a right posterior petrous mass. Aggressive subtotal resection
with decompression of the IAC was achieved through a right suboccipital craniotomy.
Histopathological findings were consistent with CA. Conclusion: As was the case with

this patient, we believe that CA should be included in the differential diagnosis of

petrous region pathology with bony involvement. Surgery is warranted due to its
expansive nature and to decompress the adjacent neural structures.
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Cavernous angioma (CA; also called caver-
nous hemangioma, cavernous malformation, or
cavernoma) is a common intraparenchymal lesion
of the central nervous system. Extradural location
constitutes 0.4 to 2% of all intracranial vascular
malformations.” Intraosseous occurrence is rare
and represents 0.2% of bone tumors of the skull;?
the intraosseous skull base location, in particular, is
very rare.

In this article, a case of CA located in the
posterior petrous bone is presented. Unlike the

majority of other reported vascular malformations
in this region, the epicenter of the lesion was not in
the internal auditory canal (IAC) or around the
geniculate ganglion (GG).

CASE REPORT

A 45-year-old man presented with a 1-year history
of progressive hearing loss on the right side along

"Brain Tumor Institute, *Department of Neurosurgery, *Depart-
ments of Anatomic Pathology, *Otolaryngology; The Cleveland
Clinic Foundation, Cleveland, Ohio.

Address for correspondence and reprint requests: Joung H. Lee,
M.D., Head, Section of Skull Base Surgery, Brain Tumor Institute/
Department of Neurological Surgery, The Cleveland Clinic Foun-
dation, Desk R-20, 9500 Euclid Avenue, Cleveland, Ohio 44195

(e-mail: leej@ccf.org).

Skull Base 2009;19:237-240. Copyright © 2009 by Thieme
Medical Publishers, Inc., 333 Seventh Avenue, New York, NY
10001, USA. Tel: +1(212) 584-4662.

Received: April 9, 2008. Accepted: September 26, 2008. Pub-
lished online: January 9, 2009.

DOI 10.1055/s-0028-1114294. ISSN 1531-5010.

237



SKULL BASE/VOLUME 19, NUMBER 3 2009

Figure 1

(A) High-resolution axial computed tomography scan showing erosive and irregular calcified mass in right

petrous bone expanding to jugular canal. (B) Postgadolinium, T1-weighted axial images show heterogeneously enhancing

mass in right petrous region.

with intermittent tinnitus and unsteadiness. Neuro-
logical and audiological examination confirmed the
right-sided Gardner-Robertson grade 4 hearing
loss. Computed tomography (CT) demonstrated
an erosive and irregular calcified matrix extending
from the petrous bone to the proximal jugular
foramen on the right. Magnetic resonance imaging
(MRI)
2.3-cm mass in the right posterior petrous region
(Fig. 1).

The patient underwent a right suboccipital

showed a heterogeneously enhancing

craniectomy. Initially, no intradural lesion was
identified in the cerebellopontine angle (CPA).
The petrous bone, which was ventral, superior,
and posterior to the IAC, was found to be very
prominent. The overlying dura was very vascular.
Drilling of the abnormal petrous bone was per-
formed. The lesion, which appeared to be inside the
bone, was mild to moderately vascular and trabecu-
lated with no soft tissue component. The IAC was
intimately involved with the lesion and was fully
decompressed. No soft tissue was noted inside the
canal. The pathological petrous bone was drilled to
the limit of the jugular bulb, having achieved a

subtotal resection at that point. The histopathology
was marked by an intraosseous proliferation of
dilated venous vessels with no involvement of arte-
rial counterparts. The endothelial lining did not
show any atypia or mitotic activity (Fig. 2).

The postoperative course was uneventful.
The patient completely recovered from balance

Figure 2 Photomicrograph of bone showing intraoss-
eous cavernoma marked by proliferation of venous-type
vessels (hematoxylin and eosin, original magnification
x50).
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Figure 3 Postoperative (A) high-resolution axial computed tomography scan and (B) postgadolinium, T1-weighted axial

image demonstrating residual lesion.

problems in 10 days. At 1-year follow-up, the
tinnitus persisted along with unserviceable hearing
on the right. Follow-up CT and MRI showed a
small residual lesion in and around the decom-

pressed IAC (Fig. 3).

DISCUSSION

Cavernous angioma occurs due to the failure of
differentiation of the embryonic vascular network
and may affect any organ system in the body. It
represents the most common benign tumor of the
liver, spleen, and orbit.! Intracranially, an extra-
axial location is encountered in < 2% of cases. This
includes intradural, extra-axial locations such as the
CPA, within the dural sinuses, and extradural
locations. Among intraosseous CA locations, calva-
rium is relatively common, accounting for 0.2%
of the skull tumors.'™ However, skull base involve-
ment, in particular, is very rare: extratemporal
intraosseous locations such as the vomer,* orbitos-
phenoidal 1region,3 clivus,” and occipital Condyle6
have been described.

Temporal bone CA deserves special attention
in this context. The majority of lesions arise from
the TAC intradurally or around the GG.” % In 9 of
the 10 patients with intratemporal vascular tumors
reported by Mangham et al® and Piccirillo et al,'°
the lesions were confined to these areas. This has
been attributed to the dense vascular network
around Scarpa’s ganglion and the GG.” In these
locations, the endosteum surrounding these lesions
may be intact,® which may limit their bony involve-
ment. A completely intraosseous extradural petrous
bone CA with its epicenter outside the IAC or
remote from GG, as in our case, is rare.

The radiological findings in intraosseous CA
are nonspecific. A mottled pattern of increased T1
signal due to fatty content and increased T2 signal
caused by pooling of blood, as well as early focal
enhancement of the lesion forming a diffuse pattern
in the late phase, have been described as character-
istic MRI features.>

reliably differentiate CA from other, more common

> However, these may not

lesions. Differential diagnoses include fibrous
dysplasia, aneurysmal bone cyst, dermoid cyst,
meningioma, facial neuroma, plasmacytoma, eosi-
nophilic granuloma, osteoma, osteogenic sarcoma,
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chondrosarcoma, cholesterol granuloma, and meta-
static tumor.>>!® Therefore, the diagnosis of an
intraosseous CA is usually made at the time of
surgery because it can mimic more common lesions
of the skull base.™

Intraosseous CA may enlarge within time;
therefore, treatment is advocated.®'! The mecha-
nisms underlying the growth of these lesions, unlike
the intraparenchymal counterparts, are believed to
be capillary budding, vascular ectasia, and vascular
thrombosis and organization, rather than recurrent
hemorrhage." However, they have been reported to
have presented with epidural hematoma.'?

In contrast to calvarial lesions, an en bloc
resection may not always be possible for the skull
base location.! Extra-axial CA is known to cause
significant intraoperative bleeding, especially when
the lesion involves the dural sinuses. Intraosseous
CA seems to be relatively less vascular,'’ as we
observed in our case. Another important intraoper-
ative feature of these lesions is that they may
infiltrate’ or even cause laceration® of the adjacent
dura. A dense perineural reaction caused by the
lesion may hinder the cleavage plane between the
lesion and the nerve, particularly within the IAC.

CONCLUSION

Although rare, cavernous angioma of the petrous
bone should be considered in the preoperative
differential diagnosis of a petrous lesion. Surgical
resection is the preferred treatment at the time of
diagnosis for symptomatic lesions because these

lesions may continue to grow and cause irreversible
neurological deficits.
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