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accular aneurysms of vertebrobasilar junction are not common. They
are often associated with a basilar artery fenestration. Basilar artery
develops in the 5th week of the fetal life as a result of the fusion of bi-

lateral longitudinal neural arteries. When the regression of the temporarily
bridging connection between longitudinal neural arteries during fusion pro-
cess fails, fenestration develops. While fenestrated arteries have focal wall
defects, aneurysm may develop from areas with a focal defect. Because of
the complex anatomical structure of this region makes surgical interventi-

Endovascular Treatment of
Ruptured Aneurysm Associated with

Vertebrobasilar Junction Fenestration:
Case Report

AABBSS  TTRRAACCTT  Vertebrobasilar junction fenestration is a rare congenital anomaly which is commonly
seen with an aneurysm formation. Because of the complex anatomical structure of this area com-
plicates the surgical intervention, endovascular coil treatment of aneurysm is an alternative method.
Several fenestration-related aneurysms may not be detected by 2D conventional angiography im-
aging due to their considerably thin and short structure or small size. By 3D rotational digital sub-
traction angiography, small-sized fenestrations can be examined at the intended plane from various
angles. This method enables us to plan the endovascular intervention in detail by revealing orien-
tation, neck, origin of perforator arteries, and the relation between aneurysm and fenestration. In
the present case, we present the angiographic results of the case with vertebrobasilar junction fen-
estration, along with endovascular treatment of the ruptured aneurysm. 
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ÖÖZZEETT  Vertebrobasilar bileşke fenestrasyonu nadir bir konjenital anomalidir ve anevrizma
formasyonuyla birlikte sıktır. Bu bölgenin kompleks anatomisi nedeniyle cerrahi müdahale zor
olduğundan, anevrizmanın endovasküler coil tedavisi alternatif bir metoddur. Bazı fenestrasyonların
çok ince ve kısa olması ve bazı anevrizmaların küçük olması nedeniyle iki boyutlu konvansiyonel
anjiografi görüntülerinde saptanamayabilir. 3D rotasyonel dijital subtraksiyon angiografi ile küçük
boyutlardaki fenestrasyonların ve anevrizmaların istenilen düzlemde, değişik açılarda
incelenebilmesi mümkün olmaktadır. Anevrizmanın oryantasyonu, boynu, perforan arterlerin orjini
ve anevrizma ile fenestrasyon ilişkisi gösterilerek endovasküler girişimin planmasına olanak sağlar.
Biz bu yazıda vertebrobaziler bileşke fenestrasyonlu olgunun anjiografik bulguları ve rüptüre olmuş
anevrizmanın endovasküler tedavisini sunmaktayız. 
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on dif fi cult, en do vas cu lar co il tre at ment is a sig ni -
fi cant al ter na ti ve met hod for the se types of ane -
urysms.1,2 In the pre sent ca se, we pre sent the 3D
ro ta ti o nal an gi og raphy re sults of the ver teb ro ba si -
lar fe nes tra ti on ane urysm and its tre at ment with
en do vas cu lar ap pro ach. 

CASE REPORT
A 43-ye ar-old ma le pa ti ent pre sen ted to the emer-
gency unit with a se ve re he a dac he. He was cons ci -
o us, co o pe ra ti ve, and his Glas gow co ma sca le va lu e
was 15. His me di cal his tory was un re mar kab le. The
cra ni al computerized tomography (CT) exa mi na ti -

on sho wed dif fu se su ba rach no id he morr ha ge in the
pos te ri or fos sa cis terns. On re cons truc ti on ima ges
of the 3-D sub trac ti on an gi og raphy exa mi na ti on, a
fe nes tra ti on was de ter mi ned in the pro xi mal por ti -
on of the ba si lar ar tery. An ane urysm with 5x7 mm
si ze, 4 mm neck, and a do me po in ting an te ri or, was
al so pre sent in the right lo op of the fe nes tra ted ar-
tery (Fi gu re 1). The re ma i ning in trac ra ni al ar te ri al
vas cu lar struc tu res we re nor mal. Since sur gi cal ap-
pro ach was a dif fi cult tre at ment op ti on du e to its
clo se lo ca li za ti on to lo wer cra ni al ner ves and many
small per fo ra tor ar te ri es, en do vas cu lar co il em bo li -
za ti on was con si de red. The pa ti ent ga ve an in for -

a b c

FIGURE 1: In the 2D DSA image (A), fenestration at vertebrobasilar junction and a saccular aneurysm originating from the lower crus and showing a size of 5x7mm,
is seen. In the 3D image (C), aneurysm can be seen in the inferoanterior portion different angle of the fenestration.

FIGURE 2: In the 2D DSA image (A), interior of the aneurysm full of coils after the post-embolization, is shown. No filling of aneurysm has been determined. In
the 3D rotational angiography image (B), the relation of parent artery and aneurysm lumen full of coils, is shown in detail. 
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med con sent form for the in ter ven ti on. Un der ge -
ne ral anest he si a, a 7F in tro du cer was pla ced in the
left gro in, and a 5F in tro du cer was pla ced in to the
right gro in with a fe mo ral ap pro ach. The ade qu acy
of syste mic an ti co a gu la ti on was mo ni to red by fre-
qu ent me a su re ments of the ac ti va ted clot ting ti me
(ACT). A ba se li ne ACT was ob ta i ned be fo re bo lus
in fu si on of he pa rin (50–75 U/kg body we ight) and
mo ni to red at ho urly pe ri ods the re af ter. He pa rin
was ad mi nis te red in tra ve no usly as 5000 IU at the
be gin ning of the pro ce du re, along with a fol lo wing
ho urly ma in te nan ce do se of 1000IU/h. Two gu i -
ding cat he ters (En voy, Cor dis), 6F and 5F, we re
first pla ced in to the V2 seg ment of left ver teb ral ar-
tery and right ver teb ral ar tery, res pec ti vely. Ho w-
e ver by using a mic ro cat he ter (SL-10, Bos ton
Sci en ti fic) and 0.012 mic ro gu i de wi re (Te ru mo) vi -
a right ver teb ral ar tery, the ane urysm co uld not be
cat he te ri zed, and the po si ti on of the gu i ding cat -
he ters exc han ged. Fi nally ane urysm co uld be cat -
he te ri zed when the mic ro cat he ter was in the left
ver teb ral ar tery. A 4x7 mm (Hyper form, MTI) bal-
lo on cat he ter was ad van ced to the neck of the ane -
urysm vi a right ver teb ral ar tery. Ane urysm spa ce
was fil led with em bo lic agent by 3 3D and 2 2D
Gug li el mi de tac hab le co ils (GDCs, Bos ton Sci en ti -
fic). Af ter se e ing that no con trast agent pas sed in -
to the ane urysm spa ce, pro ce du re was en ded
(Fi gu re 2). No comp li ca ti ons we re en co un te red du -
ring and af ter the pro ce du re. Fol lo wing a two-day
fol low-up pe ri od, the pa ti ent was disc har ged wit h-
o ut any ne u ro lo gi cal de fi cits. 

DISCUSSION
Ba si lar ar tery is the se cond most com mon in trac -
ra ni al artery af ter ver teb ral ar tery whe re fe nes tra -
ti on oc curs. Ba si lar ar tery develops du ring 5th
we ek of fe tal li fe as a re sult of the fu si on of two pri -
mi ti ve lon gi tu di nal ne u ral ar te ri es. In the early pe-
ri od of the fu si on, the se ar te ri es are con nec ted with
brid ging are as. Fe nes tra ti on de ve lops as a re sult of
the non-reg res si on of the brid ging are as.1,2

Ba si lar ar tery fe nes tra ti on was first shown by
Hem ma ti and Kim on an gi og raphy in 1979.3 Ba si -
lar ar tery fe nes tra ti on fre qu ency was re por ted to
be 0.04-0.6% in an gi og rap hi es and 1.33-6% in au-

topsy se ri es.4 The re are dis cre pan ci es bet we en fre-
qu en ci es ob ta i ned from au topsy se ri es and an gi og -
rap hic fin dings.5-7 The se dif fe ren ces may be du e to
ina bi lity of de tecting ex tre mely short and thin, or
small fe nes tra ti ons in con ven ti o nal an gi og rap hi es
with 2D ima ges. By mul tis li ce CT and ro ta ti o nal
sub trac ti on an gi og raphy, small-si zed fe nes tra ti ons
and ane urysms can be de tec ted owing to abi lity to
exa mi ne the le si on from dif fe rent vi ews wit ho ut
any loss of re so lu ti on in any pla ne. In the pre sent
ca se, the neck and the ori en ta ti on of the do me was
not de mons tra ted ade qu a tely on 2D an gi og rams
and with app lying 3D ro ta ti o nal an gi og raphy, the
ori en ta ti on and neck of the ane urysm could be seen
in de ta i l.

In a study of Sa un ders et al.6 ane urysm risk
was re por ted to be 7% in the pre sen ce of a fe nes -
tra ti on while Cam pos et al.5 re por ted the fre qu ency
of the fe nes tra ti on in a ver teb ro ba si lar junc ti on
ane urysm as 35.5%. Thus, in pre sen ce of an ane -
urysm in ver teb ro ba si lar junc ti on, pre sen ce of a fe -
nes tra ti on sho uld be in ves ti ga ted. Mo re o ver, both
ver teb ral ar tery in jec ti ons sho uld be con duc ted se -
pa ra tely.1 The fe nes tra ti on may develop in any seg-
ment of ba si lar ar tery; it is most com monly se en in
the pro xi mal trun kus clo se to the ver teb ral ar tery.
Although the la te ral wall of the fe nes tra ted are a
has a nor mal struc tu re, fo cal de fects oc cur in up -
per and lo wer por ti ons of the junc ti on as a re sult
of a dis rup ti on of the in teg rity of elas ti city in the
me di al wall. Ac com pan ying tur bu lent flow al te ra -
ti ons due to the sig ni fi cant thin ning of su ben dot -
he li um increase the risk of ane urysm
de ve lop ment.4,8 In the pre sent ca se, the re was a fe -
nes tra ti on in the lo wer por ti on of the ba si lar ar tery
and an ane urysm for ma ti on in the pro xi mal part of
the fe nes tra ted are a. 

En do vas cu lar tre at ment is an al ter na ti ve tre -
at ment met hod du e to se ve ral cha rac te ris tics of
bra in stem such as comp lex ana to mi cal struc tu re,
high comp li ca ti on ra te, and the dif fi cul ti es comp -
li ca ting the sur gi cal ap pro ach to this are a.9,10 As in
our ca se, be ca u se of the comp lex ge o metry of the
fe nes tra ted vas cu lar are a, app lying a clip to the ane -
urysm neck is furt her comp li ca ted. In the pre sent
ca se which had a ver teb ro ba si lar ar tery fe nes tra ti -
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on as so ci a ted with an ane urysm, we car ri ed out the
tre at ment of ane urysm spa ce by co il em bo li za ti on.
We used bal lo on re mo de ling tech ni qu e to pre ser -
ve the lo ops of fe nes tra ti on. In the pre sent ca se we
had to exc han ge the pla ce of the bal lo on cat he ter
and mic ro cat he ter for pro per cat he te ri za ti on of the
ane urysm. The se kinds of cat he te ri za ti on prob lems
may be en co un te red be ca u se of the comp lex ana -
tomy and the in ter fe ren ce of bal lo on cat he ter to

mic ro cat he ter ma ni pu la ti ons. In such cir cums tan -
ces both ac cess ro u tes must be tried for ane urysm
cat he te ri za ti on if one of them fa ils.

In conc lu si on, ane urysms which are as so ci a -
ted with ver teb ro ba si lar ar tery fe nes tra ti on may be
sa fely tre a ted with en do vas cu lar ap pro ach par ti cu -
larly by emp lo ying 3D an gi og raphy that disp lays
the ge o metry of the le si on cle arly. 
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