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ORIGINAL ARTICLE

Trans-lateral ventricular approach for surgical treatment of a high located basilar
apex aneurysm: report of a rare presentation of the disease and
surgical technique

Alireza Tabibkhooeia, Jaber Hatama and Mahisa Mokhtarib

aDepartment of Neurosurgery, Rasoul Akram Hospital, Iran University of Medical Sciences, Tehran, Iran; bDepartment of Neurology, Rasoul
Akram Hospital, Iran University of Medical Sciences, Tehran, Iran

ABSTRACT
Surgical management of basilar apex aneurysms is considered among the most technically challenging
procedures and high located basilar apex makes the procedure more challenging. Pterional trans-sylvian
(with or without orbitozygomatic extension) and subtemporal are the most commonly used approaches,
however, it is sometimes difficult or impossible to access a high-positioned aneurysm of basilar bifurcation
without excessive retraction of brain and neurovascular structures. We are reporting a 65-year-old woman
presented with chronic hydrocephalus secondary to a high-located basilar apex aneurysm surgically
clipped through trans-frontal trans-ventricular trans-choroidal approach. We described anatomical details
for selecting this approach and surgical steps during the procedure.
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Introduction

Basilar artery aneurysms constitute 5% of all intracranial aneur-
ysms.1 Surgical management of basilar apex aneurysms is consid-
ered among the most technically challenging procedures
currently performed by neurosurgeons.2 Various surgical proce-
dures have been supported by various authors. The most well-
known of these include the subtemporal approach described by
Drake,3 pterional approach of Yasargil et al.4 and temporopolar
approach by Sano.5

For high-positional basilar tip aneurysms, trans-third ventricu-
lar (trans-lamina terminalis) approach was reported in 1990s.6 In
this article, we present a very rarely performed surgical approach
(trans-lateral ventricular) and a very rare presentation of an
unruptured basilar apex aneurysm (single ventricular hydroceph-
alus) in which complicated anatomical features prevented using
conventional clipping techniques.

Case presentation

A 65-year-old woman presented with chronic headache and diz-
ziness about 3 months ago. The patient had no complaints of vis-
ual disturbances, nausea, vomiting, paresis or paresthesia. Her
past medical history included hypertension and hyperthyroidism.
Her family history was unremarkable. In neurological examin-
ation, the sensorium, speech, cranial nerves, motor, sensory,
reflexes, cerebellar examination and gait were normal. No evi-
dence of ICP rising (including papilledema) was seen.

Routine lab data were unremarkable. Brain computed tomog-
raphy (CT) scan revealed a hyperdense round-shaped lesion
located centrally at the level of foramens of Monroe and associ-
ated left-sided single ventricular hydrocephalus, periventricular
hypodensities and slit right lateral ventricle lacking any evidence
of hemorrhage within the brain parenchyma, ventricle or

subarachnoid spaces (Figure 1). More anatomical details such as
high location of basilar bifurcation and an aneurysm at that site
pushing up the third ventricular floor obstructing left foramen of
Monroe detected on magnetic resonance imaging (Figure 2). CT
angiography documented the presence of a large highly located
basilar tip aneurysm measured about 15 millimeters in maximum
diameter and 11 millimeters in the neck projecting to the left
side (Figure 3(a–c)).

Figure 1. Obtained axial brain CT scan on admission revealing hydrocephalus
with periventricular white matter hypodensity due to entrapped left lateral ven-
tricle and the aneurysm as a round hyperdense mass within the left foramen
of Monroe.
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Considering very high location of the aneurysm prohibiting
usual surgical approaches, presence of hydrocephalus and limita-
tions with trans-lamina terminalis approach such as exposure
window and impossibility to reach third ventricular roof and
foramens of Monroe we chose trans-lateral ventricular approach
and projection of the aneurysm to left side was the reason that
our approach was on the contralateral side. Under general anes-
thesia in supine position, head fixed in Mayfield head holder in
some flexed posture. After skin incision and right frontoparietal
craniotomy at Kocher’s point, trans-cortical dissection provided
right lateral ventricular exposure and after performing septos-
tomy, the aneurysm found within the left foramen of Monroe
protruding into the left lateral ventricle (Figure 4(a)). Following
trans-choroidal dissection, anterior septal vein cauterization
(Figure 4(b)), removing thin layer of tuber cinnerum and also
Liliquist membrane opening, the aneurysm neck and bilateral
posterior cerebral and superior cerebellar arteries were exposed
(Figure 4(c)). Temporary clipping of the basilar artery for less
than 3minutes under barbiturate burst suppression shrunk the
aneurysm and provided sufficient space for introducing a 16-
millimeter curved Yasargil clip on the neck (Figure 4(d,e)). The
surgical procedure finished with hemostasis, bone flap fixation
and wound closure.

Figure 2. Coronal T2 weighted MRI at the level of the aneurysm showing signifi-
cantly dilated left lateral ventricle pushing septum pellucidum to the right side.
Diffuse bilateral extensive white matter signal changes are also evident.

Figure 3. (a) Coronal (a), sagittal (b) and 3D reconstructed (c) CT angiography images defining very high location of the relatively wide necked aneurysm, elevating
roof of the 3 red ventricle and projecting to the left side.
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Post-operative days were uneventful except for some tempor-
ary memory and communication disturbances that patient recov-
ered in the next few weeks. Also, patient underwent post op CT
angiography that revealed the aneurysm be secured with a small
remnant at left posterior cerebral artery origin (Figure 5).

In the 9 months later follow up, patient had no memory
problem and she did the daily chores herself and she was back to
her normal activities.

Discussion

Obstructive hydrocephalus caused by a large or giant aneurysm
is relatively rare.7 In most of the reported cases, the aneurysm
was located on the bifurcation of the basilar artery.7 In these sit-
uations, hydrocephalus is caused by obstruction of the CSF path-
ways or transmission of the ectasic artery pulsations.8 The
hydrocephalus seen in these conditions is usually bilateral and to
the best of our knowledge, there are only two reports of unilat-
eral obstructive hydrocephalus complicating a basilar tip aneur-
ysm.9,10 In our presented patient, large aneurysm of the tip of
the basilar artery had obstructed the left Monroe foramen and
caused unilateral hydrocephalus, which was a very rare
manifestation.

Basilar tip aneurysms are among the most difficult to treat
aneurysms due to surrounding neurovascular structures, complex
arrangement of perforating vessels distorted by the lesions, and
constricted corridors of surgical access.8 As the pace of endovas-
cular technology is rapid and numerous, new devices are in
development to help solving these problems but currently there
remains a role for the open treatment of selected basilar apex

Figure 4. (a) Intraoperative microscopic view during the procedure after septum pellucidotomy from right into the left lateral ventricle exposing the aneurysm tip
within the left foramen of Monroe (a), during transchoroidal dissection (b), followed by complete exposure of the aneurysm within the 3 red ventricle (c), just after
clipping (d) and aneurysm wall opening (e) in which patent basilar artery, bilateral posterior cerebral and left superior cerebellar arteries in addition to opened foremen
of Monroe are exposed.

Figure 5. Coronal view of post op CT angiography image demonstrated the
aneurysm be secured with a small remnant at left.
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aneurysms.11 Although at present, endovascular surgery is given
priority as the initial choice of treatment of basilar tip aneur-
ysms,12 width neck of the aneurysm incorporating origin of
PCAs and unavailability of endovascular facilities in our center,
made us to perform surgical clipping for treatment.

The importance of surrounding neurovascular structures,
complex arrangement of perforating vessels distorted by the
lesions, and constricted corridors of surgical access all contribute
to this complexity.8 Direct surgical clipping of large basilar artery
aneurysms is hazardous and associated with high mortality and
morbidity. Therefore, at present, endovascular surgery is given
priority as the initial choice of treatment.12 In our presented
case, we did not perform endovascular coiling due to the pres-
ence of hydrocephalus and aneurysm coiling wouldn’t result in
hydrocephalus resolving secondary to the persistence of obstruc-
tion of the left lateral ventricle outflow by the compressive effect
of the aneurysm.11 Because of the direct flow of blood through
the basilar artery into the aneurysm orifice,.these aneurysms have
a higher recurrence rate with endovascular treatment and still
have a higher rate of rehemorrhage than surgical clipping.

As the pace of endovascular technology is rapid and numer-
ous, new devices are in development to help solving these prob-
lems; currently, there remains a role for the open treatment of
selected basilar apex aneurysms.11

For surgical treatment, pterional transsylvian and subtemporal
approaches are the most commonly used, addition of orbitozigo-
matic extension to pterional craniotomy facilitates exposure of
high positional basilar tip aneurysms1. However, it is sometimes
difficult or impossible to treat a high-positioned aneurysm arising
from the basilar bifurcation because excessive displacement and
strong retraction of the brain, cranial nerves, and vessels are
required.13 Many other techniques with various revisions have
also been tried. We used a special method in our patient. Our
approach was trans-frontal trans-ventricular trans-choroidal to
the third ventricle and the aneurysm within that. In our pre-
sented patient, subtemporal and even trans-sylvian approaches
weren’t acceptable because the high location of the aneurysm
mandated excessive brain retraction and despite of this retrac-
tion, the aneurysm wouldn’t become accessible. Due to high pos-
ition of the aneurysm and its impact on the third ventricle floor
and Monroe foramen, the best view would be achieved when we
entered into the third ventricle. By entering the third ventricle,
the best access to the aneurysm neck would be provided. We did
not choose trans-lamina terminalis approach due to limited win-
dow into the third ventricle through the fenestrated lamina ter-
minalis, large size of the aneurysm mandating a large clip to be
applied and also limited exposure to the third ventricle roof and
Monroe foramen. On the other hand, access by trans-cortical
method to lateral ventricle gave us better transverse view to the
aneurysm neck for clipping than through the corpus callosum.
Finally, projection of the aneurysm to left side and hemisphere
dominancy was the reason that our approach was from the
contralateral side. Therefore, based on the mentioned points,
trans-frontal trans-ventricular trans-choroidal approach on the

right side was the surgical approach we considered to be the best
for the patient.

Conclusion

Applying unusual approaches for surgical treatment of aneurysms
should be based on precise radiological evaluation of anatomical
structures to preserve neurovascular structures during the pro-
cedure. Extremely high located basilar apex aneurysms cannot be
accessed through pterional or subtemporal approaches. Surgical
clipping of these aneurysms requires wide exposure of the third
ventricle by trans-lamina terminalis or trans-choroidal windows.
Aneurysms that has led to the development of hydrocephalus,
protruding roof of the third ventricle upward and large enough
mandating large clips be applied are better candidates for trans-
lateral ventricular trans-choroidal approach than trans-lamina
terminalis exposure.
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