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Abstract

Introduction: Arterial fenestrations are
associated with saccular aneurysms that are
often difficult to treat with open surgical
techniques. Basilar artery fenestration
reported in the literature is highly variable
depending on the technique used. Typically
tenestration occurs at the lower end of the
basilar artery just at the vertebral arteries
join. For basilar artery fenestrations
associated with aneurysms endovascular
embolization could be the first treatment
choice.

Methods: This study presented three cases
of patients having basilar artery fenestration
associated with aneurysm that were treated
endovascularly. All patients underwent
endovascular embolization by femoral
approach, under general anesthesia.

Results: In all three cases, no new
neurological deficits were reported. Balloon
remodeling technique was necessary in one
patient that presented kissing aneurysms.
The length of the follow-up was 3 years for
2 patients, and 1 year for one patient. All
the aneurysms, except one, presented a
small recanalization at four vessels digital
subtraction angiography (DSA) control, but
it remained stable even at the three years
control.

Conclusions: Endovascular treatment of
basilar artery aneurysms associated with

fenestrations is a safe and durable option.
No second embolization procedure was
necessary in our cases. No limb of the
fenestration was necessary to be sacrificed.
Larger series of patients treated with this

method are needed to support our
evidence.
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Introduction

Basilar artery fenestration is the most
common Intracranial arterial fenestration.
The term “fenestration” refers to a localized
duplication of a vessel. Its reported in the
literature is highly variable depending on
the technique used:

- 0.3-0.6% at four wvessels digital
subtraction angiography (presumably low,
due to preferential laminar flow in only one
lumen at a time) (9, 11).

- 2% on magnetic resonance angiography
(12)

- up to 5.26% in autopsy series (11).

Typically, fenestration occurs at the
lower end of the basilar artery, just at the
vertebral arteries join. However, it can also
be seen in the mid- and distal portion (tip)
of the basilar artery (2, 5).

The basilar artery is formed by fusion of
the plexiform primitive longitudinal neural
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arteries in a craniocaudal direction by
approximately the 5th fetal week (8). If
these embryonic precursors fail to fuse
completely, duplication or fenestration of
the basilar artery results (10). There is an
increased incidence of basilar aneurysm
formation at the site of fenestration,
presumably due to abnormal flow dynamics
(3). They are reported in 7% of
tenestrations (6). Medial defects, a common
feature in both brain arteries and
fenestrations, may predispose the arterial
fenestration to aneurysm formation (4).

The aim of this study is to present three
rare cases of basilar arterial fenestration
associated with aneurysm and also to
propose the endovascular treatment as the
first therapeutic choice for these particular
fenestration aneurysms.

Material and methods

We reported the cases of three patients,
with subarachnoid hemorrhage, who were
diagnosed by four vessels digital subtraction
angiography with basilar artery fenestration
associated with aneurysm. Treatment
decision (clip or coil) was based on an
interdisciplinary approach — cerebrovascular
neurosurgeon and neuroradiologist —
favouring the treatment modality associated
with the lowest periprocedural risk and the
highest anticipated  rate of aneurysm
occlusion. The group of three patients
presented 4 aneurysms and they were
treated on the endovascular route with
coils. All patients underwent endovascular
embolization by the femoral route, under
general anesthesia.

First case

A 42 years old female was admitted to
the hospital with terrible headache, nausea,
neck stiffness and sensitivity to light. No

tocal neurological deficits were
documented. Cerebral computed
tomography showed a  subarachnoid

hemorrhage, located mainly in the posterior
fosa. Four wvessels digital subtraction
angiography demonstrated a basilar artery
fenestration associated with an aneurysm at
the site of fenestration figure 1 (1a, 1b, 1c).
The endovascular embolization with coils
was performed 5 days after diagnosis, and
the immediate control cerebral angiography
showed complete occlusion of the
aneurysm figure 1 (1d, 1e). The patient left
the hospital in good neurological state, 5
days after embolization. Regularly follow-
up (yearly) was performed using DSA.
Cerebral control DSA at 37 months after
embolization demonstrated a very small
recanalization of the aneurysm neck

(Raymond I), but the aneurysm was stable
and no further embolization was considered
to be necessary figure 1 (1f).
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Figure 1 A, B,C — Cercebral digital subtraction
angiography of the basilar artery injected from the
right vertebral artery showed a basilar artery
fenestration associated with an aneurysm: 2D images
(1a, 1b), 3D image (1c); 1d, 1e - Cerebral DSA of the
basilar artery at the end of the embolization
procedure, showed that coils filled completely the
aneurysm; 1f - Cerebral control DSA at 37 months
demonstrated a very small recanalization of the
aneurysm neck.

Second case

A 45 years old male was admitted in our
clinic presented similar symptoms that the
previous case. He was alert and oriented
(GCS-15 pct.), and his cerebral computed
tomography showed a  subarachnoid
hemorrhage. The DSA showed the same
basilar artery fenestration associated with an
aneurysm figure 2 (2a, 2b). The decision
was to treat the aneurysm by coils
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embolization, which lead to a complete
occlusion of the aneurysm figure 2 (2c, 2d).
The patient was discharged with no focal
neurological  deficits 3 days  after
embolization. The cerebral DSA follow-up
demonstrated, at 24 months after
embolization, a very small recanalization of
the aneurysm neck (Raymond I) figure 2
(2e, 2f). Because the aneurysm was stable,
no further embolization was considered to
be necessary at that time, and a new
cerebral DSA control was planed to be
performed after one year.
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Figure 2 A, B — Cerebral digital subtraction
angiography of the basilar artery injected from the
right vertebral artery demonstrated the aneurysm and
the fenestration of the basilar artery; 2¢, 2d —
Cerebral DSA performed after embolization
procedure demonstrated complete occlusion of the
aneurysm; 2e, 2f - Cerebral control DSA
demonstrated, at 24 months ,a very small
recanalization of the aneurysm neck.

Third case

A 41 years old female came to the
hospital complaining of terrible headache,
neck stiffness, sensitivity to light and
vomiting. She showed no focal neurological
deficits. Cerebral computed tomography
presented subarachnoid hemorrhage and a
cerebral DSA was performed. It showed a
basilar artery aneurysm associated with two
aneurysms at the site of fenestration
(kissing aneurysms) figure 3 (3a, 3b, 3c).
Both aneurysms were treated by coils
embolization figure 3 (3d, 3e). Four days
later, the patient was discharged in a good
neurological state. The cerebral DSA
follow-up demonstrated at 12 months after
coils embolization, that one of the
aneurysm presented a small recanalization
of its neck figure 3 (3f, 3g). The decision
was to continue yearly follow-up, in order
to notice if the recanalization will grow or
remain stable.
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Figure 3 A, B, C — Cerebral digital subtraction
angiography of the basilar artery injected from the
right vertebral artery showed kissing aneurysms and
the fenestration at the lower end of the basilar artery:
2D images (3a, 3b), 3D image (3¢); 3d, 3¢ - Cercbral
DSA after embolization procedure demonstrated
complete occlusion of the aneurysms; 3£, 3g -
Control cerebral DSA demonstrated, at 12 months
after coils embolization, that one of the aneurysm
presented a small recanalization of its neck.

Results

The clinical outcome was very good for
all patients. There were no embolization-
related complications. Admission status of
the patients was good and no new focal
neurological deficits were encountered. All
the aneurysms, except one, had a small
recanalization at the first control cerebral
DSA, which was performed for all patients,
at 3 month after embolization procedure.
But this recanalization of the aneurysm
neck remain stable even at three years
control, so no second embolization
procedure was necessary.

Discussion

Basilar artery surgery is related to some
obvious technical difficulties because of
size, configuration or location of the
aneurysm. Treatment of vertebrobasilar
junction or lower trunk basilar aneurysms
continues to advance with improvements in
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microsurgical  technique, skull  base
approaches and advances in endovascular
treatment. Good clinical outcomes in short-
term appear to be possible with
endovascular detachable coil embolization
in this particular aneurysms location (1,8).

The largest series in the literature of
aneurysms developed at a basilar artery
fenestration, which were treated by
endovascular embolization, was published
by a Islak C and co-workers in 2002 (7).
Between November 1994 and February
2000, by means of endovascular detachable
coils, they treated 10 consecutive patients
with 11 basilar artery aneurysms associated
with fenestrations. In their series, initial
complete occlusion of the aneurysm was
achieved in 10 of the 11 aneurysms. There
was only one re-growth at 1-year follow-
up, which was successtully treated again.
Four of the aneurysms were treated initially
with balloon remodeling. In one case, one
limb of the fenestration was sacrificed (7).

In our series of 3 patients, with 4
aneurysms, balloon remodeling technique
was used only in the patients who presented
two kissing aneurysms. No limb of the
fenestration was sacrificed. On cerebral
DSA follow-up, a small recanalization of
the aneurysm neck was noticed in 3 of the 4
aneurysms that were filled with coils. In all
cases, aneurysms were stable, without signs
of re-growing or subarachnoid hemorrhage,
so a second embolization was not
considered to be necessary. For the first
patient, because the recanalization did not
change in size, and the aneurysm was
stable, the next planed cerebral DSA will be
in 10 years. For the other 2 patients, 2
consecutive yearly cerebral DSA will be
necessary to correctly assess the size or,
eventually, the change in size of the
recanalization. If this will remain stable, the
same attitude as for the first patient will be
adopted.

Conclusion

Treatment of these difficult lesions still
is associated with high management
morbidity and mortality, however, relative
to  anterior  circulation  aneurysms.
Endovascular treatment of basilar artery
aneurysms associated with fenestrations
appears to offer advantages over traditional
open surgical techniques, and is a safe and
durable therapeutic option. Larger series of
patients treated with this method are
needed to support our evidence.
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