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Abstract

A 58-year-old male patient presented with headache and unsteady gait. Magnetic resonance imaging
revealed hemorrhage from a pontine cavernous angioma. The patient experienced stepwise aggravation
of symptoms due to repeated hemorrhages. We decided to surgically remove the pontine cavernous an-
gioma through an anterior transpetrosal approach, since the angioma and hematoma were located near
the ventrolateral surface of the pons. The brain stem was incised at a site caudal to the trigeminal nerve
and the hematoma and angioma were totally removed. No additional neurological deficits were ob-
served following surgery. Brain stem cavernous angiomas are usually removed via a trans-fourth ven-
tricle or lateral suboccipital approach. However, these approaches may not be appropriate if the angio-
ma is located ventrally to the pons. We propose that the anterior transpetrosal approach is the method of
choice for ventrally located pontine cavernous angioma.
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Introduction

Cavernous angiomas in the brain stem require surgi-
cal intervention when the clinical symptoms of the
patient deteriorate due to repeated hemorrhages.4)

The surgical approach necessitates an incision in
the brain stem, carrying the risk of aggravating the
neurological deficits of the patient. The surgery is
hazardous and challenging, since vital nuclei and
fasciculi are densely packed in this small region.
Therefore, the surgical approach must be carefully
planned to identify the most accessible route and
minimize injury to the brain stem. Removal of the
angioma is not technically very difficult in most
cases, because the boundary between the angioma
and normal brain stem tissue is typically well demar-
cated.

Most brain stem cavernous angiomas were
removed via a trans-fourth ventricle or lateral suboc-
cipital approach.1–3,5,9–11,13–15) However, these ap-
proaches may not be appropriate if the angioma is
located ventrally to the pons. We describe a case of

ventral pontine cavernous angioma, which was suc-
cessfully removed through an anterior transpetrosal
approach.

Case Report

A 58-year-old male patient experienced headache
and unsteady gait on October 7, 1997. He developed
dysarthria on October 18 and was admitted to
another hospital, where computed tomography
without contrast medium revealed a high-density
mass lesion in the pons. The patient was transferred
to our department for further studies.

On admission, neurological examination revealed
truncal ataxia, nystagmus on left gaze, and dysar-
thria. Magnetic resonance (MR) imaging revealed a
pontine lesion appearing as a heterogeneous inten-
sity mass measuring 2.0× 2.2× 2.0 cm. The diag-
nosis was hemorrhage from a cavernous angioma.
In addition, MR imaging revealed multiple supra-
and infratentorial lesions, some depicted as hetero-
geneous intensity lesions and others as low intensity
dots, suggesting the presence of multiple cavernous
angiomas. Cerebral angiography revealed no vascu-
lar malformations. Conservative treatment was
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Fig. 1 Preoperative T1-weighted magnetic reso-
nance images, axial view (A) and sagittal
view (B), showing a pontine cavernous
angioma and hematoma.

Fig. 2 Intraoperative photographs of the right ven-
trolateral pons through the anterior trans-
petrosal approach before (A) and after (B)
removal of the angioma. The incision was
made as indicated by the line. arrow: Right
trigeminal nerve.

Fig. 3 (A) Postoperative three-dimensional com-
puted tomography scan indicating the ex-
tent of drilling of the petrous apex (arrow).
(B) Postoperative T2-weighted magnetic
resonance image showing total removal of
the hematoma and angioma.
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chosen. However, the patient experienced stepwise
aggravation of symptoms, to paresthesia of the face
and left limbs on October 27, and motor weakness in
the left limbs on November 7. MR imaging revealed
expansion of the pontine hematoma, suggesting
rebleeding from the cavernous angioma (Fig. 1). As

his symptoms were deteriorating due to repeated
hemorrhages, the decision was made to remove the
pontine cavernous angioma.

The patient underwent surgical removal of the
cavernous angioma on November 25, 1997. In-
traoperative lumbar drainage was used to minimize
brain damage due to retraction. With the patient in a
supine lateral position, right temporal craniotomy
was performed. The dura mater was dissected from
the floor of the middle cranial fossa. The middle
meningeal artery was cauterized and divided. The
petrous apex was exposed extradurally, preserving
the greater superficial petrosal nerve. The petrous
apex was drilled out along the greater superficial
petrosal nerve medially to the trigeminal notch
posteriorly as far as just medial to the gasserian gan-
glion. The internal auditory canal, geniculate gan-
glion, and internal carotid artery were not exposed.
The dura over the temporal lobe was opened and the
temporal lobe was retracted intradurally. The dura
of the middle cranial fossa floor was divided perpen-
dicularly toward the posterior cranial fossa and the
cerebellar tentorium was also divided. The superior
petrosal sinus was clipped and divided, and the
posterior cranial fossa dura was opened. This
approach visualized both the rostral and caudal
aspects of the trigeminal nerve. The pons was
swollen and the basilar artery was not identified.
The brain stem was incised at a site caudal to the
trigeminal nerve (Fig. 2). The cavernous angioma
and hematoma were exposed and totally removed.
After removal of the angioma, dural plasty was per-
formed using temporal muscle fascia. The bone
defect of the petrous apex was filled with a muscle
piece and sealed with fibrin glue.

Postoperative neuroimaging studies confirmed
total removal of the angioma (Fig. 3). No additional
neurological deficits were observed following sur-
gery.



274274 N. Saito et al.

Neurol Med Chir (Tokyo) 42, June, 2002

Discussion

Most pontine cavernous angiomas have been treated
via a trans-fourth ventricle approach.1–3,9–11,13–15) This
approach involves opening the floor of the fourth
ventricle and carries the risk of injury to the nuclei
and fasciculi of the cranial nerves VI, VII, and VIII
in this region. Facial nerve paresis, abducens nerve
paresis, eye movement disorder, mutism, and
peduncular hallucination have occurred as compli-
cations.1,10,13,14) The supra- and infrafacial triangles
may be safe entry zones to the floor of the fourth
ventricle.8) However, this approach is still not suita-
ble if the cavernous angioma is localized ventrally to
the pons.

Other possible approaches for brain stem caver-
nous angiomas include a lateral suboccipital ap-
proach for lateral pontine lesions1,5) and an infraten-
torial supracerebellar approach for dorsal midbrain
lesions.1,3) Hearing loss and hemiparesis are compli-
cations of the lateral suboccipital approach.1) A
subtemporal approach for ventral upper pons caver-
nous angioma can expose the ventral aspects of the
midbrain and upper pons but does not visualize the
caudal aspect of the pons.2,3) A trans-oral trans-clival
approach has been utilized to visualize the ventral
brain stem directly.12) However, the operative field is
very narrow and involves a high risk of cerebrospi-
nal fluid leakage.

The anterior transpetrosal approach of Kawase
provides a view of the ventrolateral aspect of the
pons, and is useful in the surgical management of
petroclival meningioma and lower basilar artery
aneurysm.6,7) In the present case, we used this ap-
proach to successfully remove a ventral pontine
cavernous angioma. The approach provided a wide
view of the ventral pons and the patient experienced
no additional neurological deficit, but rather im-
provement after surgery. Pontine cavernous angio-
mas can be classed into six groups according to loca-
tion.2) The sagittal transpontine access medial to the
trigeminal nerve was proposed for safe access to the
ventral mid-pons. Our case was approached via this
route, indicating that this approach is a relatively
safe route when the angioma is located near the
surface. To access this region, an anterior transpetro-
sal approach is preferable to a lateral suboccipital
approach because stretching of cranial nerves V,
VII, and VIII is avoided.

In conclusion, we propose that the anterior trans-
petrosal approach is the method of choice for ven-
trally located pontine cavernous angioma.
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