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Aneurysms of the Vertebrobasilar Junction:
Incidence, Clinical Presentation, and Outcome of

ORIGINAL
researcH | Endovascular Treatment
J.P.P. Peluso BACKGROUND AND PURPOSE: The aim of this retrospective study was to report the incidence, clinical
W.J. van Rooij presentation, and midterm clinical and imaging results of endovascular treatment of 10 aneurysms of
M. Sluzewski the vertebrobasilar junction.
G.N. Beute MATERIALS AND METHODS: Between January 1995 and January 2007, 2112 aneurysms were treated

in our institution. Ten aneurysms in 10 patients were located on the vertebrobasilar junction and 7
aneurysms (70%) were associated with proximal basilar fenestration. There were 5 men and 5
women, ranging from 29 to 75 years of age. Nine aneurysms presented with subarachnoid hemor-
rhage, and one was a giant partially thrombosed aneurysm with mass effect on the brain stem.

RESULTS: Nine ruptured aneurysms were treated by primary coil occlusion. One giant unruptured
aneurysm was initially treated with bilateral vertebral artery occlusion, 2 months later followed by
selective coil occlusion of the remaining aneurysm lumen via the posterior communicating artery. At
imaging follow-up of 6-30 months in 7 patients, all aneurysms were adequately occluded. In 2
patients, the vertebrobasilar junction and distal vertebral arteries (including the aneurysm) thrombosed
completely on follow-up without clinical sequelae.

CONCLUSION: Vertebrobasilar junction aneurysms are rare, with an incidence of 0.5% of treated
aneurysms at our institution. Vertebrobasilar junction aneurysms are frequently associated with
proximal basilar fenestration. Most patients present with subarachnoid hemorrhage. Endovascular

Aneurysms located at the vertebrobasilar junction are un-
common lesions and are often associated with fenestra-
tion of the proximal basilar artery."* Surgical access to the
vertebrobasilar junction is difficult, and local anatomy is com-
plex due to the presence of perforators to the brain stem and
lower cranial nerves.”® Successful endovascular treatment of
vertebrobasilar junction aneurysms with detachable coils has
been reported in several case reports and small case studies.” '

In this study, we report the incidence, clinical presentation,
and outcome of endovascular treatment in 10 patients with
vertebrobasilar junction aneurysms treated in a 12-year period
in a single center.

Patients and Methods

Patients

Between January 1995 and January 2007, 2112 aneurysms were
treated in our institution. Surgery was performed in 970 aneurysms,
and endovascular treatment in 1142 aneurysms. Of 2112 treated an-
eurysms, 10 aneurysms in 10 patients were located on the vertebro-
basilar junction, resulting in an incidence of 0.5% of treated intracra-
nial aneurysms. All 10 aneurysms were treated by endovascular
techniques. Characteristics of patients and aneurysms are summa-
rized in the Table. There were 5 men and 5 women with a mean age of
49.6 years (range, 2975 years). Of 10 aneurysms, 9 (90%) had rup-
tured and one (10%) presented with symptoms of mass effect on the
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treatment is effective and safe in excluding the aneurysms from the circulation.

brain stem. Of 9 patients with a ruptured vertebrobasilar junction
aneurysm, clinical conditions at the time of treatment were Hunt and
Hess (HH) I-II in 3, HH III in 3, and HH IV-V in 3. Seven of 10
aneurysms (70%) were associated with proximal basilar fenestration,
and 3 aneurysms were dumbbell-shaped.

Endovascular Procedure
Coiling of aneurysms was performed on a biplane angiographic unit
(Integris BN 3000 Neuro; Philips Medical Systems, Best, the Nether-
lands) with the patient under general anesthesia and systemic hepa-
rinization. Heparin was continued intravenously or subcutaneously
for 48 hours after the procedure, followed by low-dose aspirin for 3
months orally. After location of the aneurysm on bilateral vertebral
biplane angiography, rotational 3D angiography was performed in 7
of 10 patients (in 3 earlier patients, 3D angiography was not yet avail-
able). Coiling was performed with Guglielmi detachable coils (GDC,
Boston Scientific, Fremont, Calif) or Trufill DCS coils (Cordis, Miami
Lakes, Fla). The aim of coiling was to pack the aneurysm as densely as
possible, until not a single additional coil could be placed. Complica-
tions of coiling were recorded. One patient was initially treated with
bilateral vertebral occlusion, 2 months later followed by additional
coiling via the posterior communicating artery.

Initial angiographic results of coiling were classified as complete
occlusion (100%), near complete occlusion (90-100%), and incom-
plete occlusion (<90%).

Clinical and Angiographic Follow-Up

Patients who survived the hospital admission period were scheduled
for a follow-up visit in the outpatient clinic 6 weeks after treatment
and for follow-up angiography after 6 months. On both occasions,
neurologic status was evaluated. Results of follow-up angiography
were classified in the same way as for initial angiographic results.
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Patient and aneurysm characteristics of 10 patients with vertebrobasilar junction aneurysms

Patient No./ Initial/Final ~ Outcome  Angiographic
Sex/ Age Clinical Presentation Aneurysm Timing  Treatment  Result (%)  (months) Follow-Up Remarks
1/F/75 SAH + IVH, HH V 10-mm, dumbbell, 2 days  Coil occlusion 100 GOS 3 (43)  Refused Dependent in nursing
fenestration home
2/F/46 SAH, HH Il 12 mm, 2 days  Coil occlusion 90-90 GOS 1(30) 30 months Additional AcomA
fenestration aneurysm coiled
3/M/31 SAH, HH 1l 7 mm 10 days  Coil occlusion 100-100 GOS 1 (18) 6 months -
4/F/52 SAH, HH Il 5 mm, fenestration 2 days  Coil occlusion 100-100  GOS 1 (24) 24 months -
5/F/44 SAH + IVH, HH IV 6 mm, fenestration 3 days  Coil occlusion, 100 GOS 5 (0.2) - Died of vasospasm
EVD
6/M/64 SAH + IVH, HH | 10 mm, dumbbell 2 days  Coil occlusion, 100-100  GOS 1(27) 12 months Died 27 months later
fenestration EVD of cardiac disease
7/M/29 SAH + IVH, HH Il 12-mm, dumbbell 2 days  Coil occlusion 90-100 GOS 1(6) 6 months Progressive thrombosis,
aneurysm + V4
segments bilaterally
8/M/55 SAH + IVH, HH Il 5 mm, fenestration 6 days  Coil occlusion 100-90 GOS 1(27) 27 months
9/F/70 SAH + IVH, HH V 17 mm, 1 day Coil occlusion 100 GOS (0.1) - Died of SAH
fenestration EVD
10/M/30 Mass effect: neck pain, 47 mm, partially - Bilateral 0-100 GOS 1 (24) 24 months Progressive complete
right sided muscle, thrombosed vertebral thrombosis and
weakness, and artery partial involution
swallowing difficulty occlusion, aneurysm + V4
V3 right, V4 segments bilaterally;
left, later mass effect cured
coiling via
PcomA

Note:—IVH indicates intraventricular hemorrhage; GOS, Glasgow Outcome Scale; —, not applicable; EVD, extraventricular drainage; PcomA, posterior communicating artery; AcomA, anterior

communicating artery; SAH, subarachnoid hemorrhage; HH, Hunt and Hess scale.

Results

Initial Angiographic Results and Results at Follow-Up
Nine patients were treated with coil occlusion of the aneu-
rysm. Initial aneurysm occlusion was complete in 7 and near-
complete in 2 aneurysms. Two patients died shortly after treat-
ment of sequelae of subarachnoid hemorrhage (SAH). One
patient became dependent as a result of SAH and refused fol-
low-up angiography. Thus, of 9 patients treated with coil oc-
clusion, 6 had angiographic follow-up at a mean of 17.5
months (range, 6—30 months). Aneurysm occlusion at fol-
low-up was complete in 4 and near-complete in 2 aneurysms.
In patient 7, a 29-year-old man with an initial nearly com-
pletely occluded aneurysm, at angiographic follow-up, both
distal vertebral arteries appeared to be thrombosed spontane-
ously, including the remnant of the aneurysm without clinical
symptoms. In patient 10, a 30-year-old man with a giant par-
tially thrombosed aneurysm initially treated with bilateral ver-
tebral artery occlusion followed by coil occlusion of the aneu-
rysmal lumen via the posterior communicating artery 2
months later, angiographic follow-up 6 months thereafter
showed spontaneous thrombosis of both distal vertebral arter-
ies, including the aneurysm. MR imaging 24 months after pre-
sentation revealed remarkable shrinkage of the aneurysm with
decreased mass effect on the brain stem.

Representative Cases

Case 1. A 52-year-old woman (patient 4) was admitted
with SAH HH II. 3D angiography showed a small vertebro-
basilar junction aneurysm on a proximal basilar fenestration
(Fig 1A), and the aneurysm was entirely occluded with coils
without complications. The patient recovered completely, and
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Fig 1. 52-year-old woman with good-grade SAH. A and B, 3D angiogram (A) shows a small
vertebrobasilar junction aneurysm on the proximal part of a basilar fenestration and 6
months (B) later demonstrates stable complete occlusion of the aneurysm.

follow-up angiography 6 months later demonstrated stable
complete occlusion of the aneurysm (Fig 1B).

Case 2. A 64-year-old man (patient 6) was admitted with
an SAH and intraventricular hemorrhage in good clinical
grade (Fig 2). On angiography, the origin of the right subcla-
vian artery was occluded with steal from the left-to-right ver-
tebral artery. A dumbbell-shaped aneurysm was present on the
vertebrobasilar junction with a fenestration of the proximal
basilar artery, and this aneurysm was completely occluded
with coils. A follow-up angiogram 12 months later demon-
strated stable complete occlusion. The patient died 27 months
after coiling of cardiac infarction.

Case 3. A 30-year-old man (patient 10) had sudden neck
pain during skiing, followed by right-sided muscle weakness
and difficulty in swallowing (Fig 3). MR imaging revealed a



Fig 2. A 64-year-old man with ruptured vertebrobasilar junction aneurysm. A and B, 3D (A) and 2D (B) angiograms demonstrate a dumbbell-shaped vertebrobasilar junction aneurysm on
the bridging artery of a basilar fenestration. C, After coiling is performed, complete occlusion is seen.

4

Fig 3. A 29-year-old man with sudden neck pain followed by right-sided muscle weakness and difficulty in swallowing. A and B, MR image (A) and frontal bilateral vertebral angiogram
(B) show a giant partially thrombosed vertebrobasilar junction aneurysm compressing the brain stem. C, Bilateral frontal carotid angiogram after occluding the right vertebral artery proximal
to the PICA with a balloon (arrow) and the left vertebral artery distal to the PICA with coils (double arrow). Flow to the basilar artery is reversed with outflow to the right PICA, yet the
aneurysm lumen still fills. D, Lateral radiograph during coiling of the aneurysm lumen via the posterior communicating artery 2 months later. The arrow indicates deflated balloon remnant
in the right vertebral artery. The double arrow indicates coils in the left vertebral artery. £~G, Six months later, a frontal view of right carotid angiogram (£) demonstrates filling of the
basilar artery via the right posterior communicating artery. Frontal view of the right thyrocervical trunk (F) shows recanalization of the distal right vertebral artery with filling of the PICA
territory. Frontal view of the left vertebral angiogram (G) shows filling of the left PICA territory. The aneurysm is completely occluded. H, MR imaging 2 years after presentation shows
remarkable shrinkage of the aneurysm. The patient was free of symptoms.

giant partially thrombosed vertebrobasilar junction aneurysm
compressing the brain stem. Because good-caliber posterior
communicating arteries were present on both sides, it was de-
cided to treat this aneurysm with bilateral vertebral artery oc-
clusion, distal to the posterior inferior cerebellar artery (PICA)
on theleft side and proximal to the PICA on the right side. The
aim of this treatment was to diminish and reverse the flow in
the basilar artery, hopefully followed by thrombosis of the

aneurysm lumen.*> However, at angiography 2 months later,
the aneurysm lumen was still open. Subsequently, the remain-
ing lumen was occluded with coils via the left posterior com-
municating artery. On follow-up angiography 6 months later,
both distal vertebral arteries appeared to be thrombosed, in-
cluding the aneurysm. The distal right vertebral artery that
initially was occluded proximal to the PICA had been recana-
lized via the thyrocervical trunk with adequate flow to the right
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PICA. MR imaging demonstrated remarkable shrinkage of the
aneurysm, with decreased mass effect on the brain stem. The
patient’s symptoms had resolved completely.

Discussion

In this study, we found that aneurysms on the vertebrobasilar
junction are rare, with an incidence of 0.5% of all treated an-
eurysms at our institution. Most patients presented with SAH,
and 7 of 10 aneurysms were associated with proximal basilar
fenestration. The relation of vertebrobasilar junction aneu-
rysms with basilar fenestration is well established and ex-
plained by intrinsic defects in the medial vessel wall of fenes-
trated arteries. In the fetus, the basilar artery is formed by
fusion of bilateral longitudinal neural arteries during the fifth
gestational week. During this fusion process, temporary bridg-
ing arteries connecting the longitudinal neural arteries regress
as fusion is completed. If these bridging arteries persist, they
result in fenestration of the basilar artery.*>** The lateral walls
of the fenestrated artery have a normal intrinsic architecture.
The medial walls, however, have focal defects at both ends of
the fenestration that may lead to aneurysm formation similar
to cerebral artery bifurcations.*>*°

Basilar artery fenestration is reported in 0.6% of angio-
grams®’ and in about 5% of autopsy series.”® Basilar artery
fenestrations are most commonly located in the proximal
basilar trunk close to the vertebrobasilar junction. In the pres-
ence of a basilar fenestration, the incidence of an aneurysm is
reported to be 7%.%° On the other hand, the incidence of fen-
estration in the presence of a vertebrobasilar junction aneu-
rysm is reported to be 35%.> In our study, the incidence of
fenestration with vertebrobasilar junction aneurysms was
70%, twice as high. This higher incidence may be the result of
better imaging capabilities with 3D angiography; on 2D angio-
graphic images, a small fenestration may be easily overlooked.
We found 3D angiography very helpful in evaluating the anat-
omy of the aneurysms and finding a working projection for
coiling. All aneurysms associated with fenestrations were lo-
cated on the proximal part of the fenestration on the bridging
artery. From 3D images, it was readily apparent whether the
parent bridging artery could be sacrificed or should be spared
in the process of coil occlusion of the aneurysm. In some an-
eurysms, inadvertent occlusion of the parent bridging artery
while occluding the neck would have had no consequences for
flow to the basilar artery, but in others, sparing the parent
bridging artery would be sensible in preserving flow to the
basilar artery (Fig 4).

Surgical access to the vertebrobasilar junction is hampered
by the petrous bone and the direct proximity of the aneurysm
to the brain stem, with perforating arteries and lower cranial
nerves. Several lateral approaches directed through parts of
the petrous bone may be used for direct access to the vertebro-
basilar junction.”>” Although surgical approach to the verte-
brobasilar junction is difficult, endovascular access is easy;
therefore, coil occlusion is the treatment of choice with good
initial and midterm results.”'>*?! In our series, all aneurysms
were adequately occluded at initial treatment and follow-up.
There were no complications of treatment and no recurrent
hemorrhage during follow-up. A remarkable, and as yet un-
known, phenomenon occurred at angiographic follow-up in 2
patients with initially incompletely occluded vertebrobasilar
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Fig 4. 3D angiogram shows a vertebrobasilar junction aneurysm on the bridging artery of
a basilar fenestration. With this anatomy, sparing the parent bridging artery would be
sensible in preserving flow to the basilar artery. RV indicates right vertebral artery; LV, left
vertebral artery; BA, basilar artery. (Compare with Fig 2.)

junction aneurysms: In both patients, the vertebrobasilar
junction and distal vertebral arteries thrombosed completely
some time after coiling, including the aneurysm. In both pa-
tients, flow to the basilar artery and PICAs was preserved via
posterior communicating arteries and vertebral arteries, re-
spectively. Both patients were symptom-free. Perhaps, alter-
ations of flow were responsible for this phenomenon. In se-
lected cases with insufficient caliber of the posterior
communicating arteries, unilateral or bilateral stent place-
ment over the vertebrobasilar junction can be considered to
preserve antegrade flow to the basilar artery.

Conclusion

Vertebrobasilar junction aneurysms are rare, with an inci-
dence of 0.5% of treated aneurysms. Most vertebrobasilar
junction aneurysms are associated with proximal basilar fen-
estration. Most patients present with SAH. Endovascular
treatment is effective and safe in excluding the aneurysms
from the circulation.
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