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SUMMARY - Endovascular treatment has assumed a major role in the management of intracra-
nial aneurysms. Although current techniques have proven extremely effective in the embolization of
a large number of intracranial aneurysms, wide-necked basilar tip aneurysms represent a subset
that continues to pose technical challenges in treatment. This study reports our experience with
WEB II, a new embolization device employed in four patients with this type of aneurysm.

Introduction

Intracranial aneurysms are common, with
a prevalence between one and five per cent 2,
Basilar tip aneurysms account for 7-8% of all
intracranial aneurysms*?. They carry a higher
risk of rupture than aneurysms in other loca-
tions and are frequently wide-necked.

Endovascular treatment is currently utilized
for the embolization of many intracranial an-
eurysms and several devices, such as Guglielmi
detachable coils, stents, flow diverters and bal-
loons, are available.

Despite an ever-growing number of devices
and techniques, the treatment of basilar tip
aneurysms remains challenging. The endovas-
cular treatment of these aneurysms with coils
is safe ®®, although several studies have shown
relatively low complete occlusion rates (from
31.7% to 85% **) and high recurrences and re-
treatment rates (from 17.4% to 23% *©13). Coil
compaction is a frequent complication of coil
embolization in basilar tip aneurysms, ranging
from 24% to 36% 0.

Complex techniques, such as double balloon
remodelling ', Y-stent-assisted coil emboliza-
tion 17 and Waffle-cone stenting '** have been
introduced to address this issue. However,
these methods are technically difficult to per-

form and are not suitable in most cases. The
use of intraluminal flow diverters in basilar tip
aneurysms 1s limited by the presence of ves-
sels in proximity of the aneurysm neck, which
would be virtually occluded by the flow diverter
2122 Microsurgical clipping can be performed for
the occlusion of basilar artery aneurysms, al-
beit clipping is technically complex and very
invasive.

The WEB II (Sequent Medical, Aliso Viejo,
CA, USA) is an innovative aneurysm emboli-
zation device specifically developed for the
treatment of wide-necked bifurcation/terminal
aneurysms. It acts as an intrasaccular flow dis-
rupter, creating a block of flow in the aneurysm
neck and within its dome, causing thrombus
formation and isolation of the aneurysm from
the parent vessel. This study reports our ini-
tial clinical experience with the WEB II device
in the endovascular treatment of wide-necked
basilar tip aneurysms.

Materials and Methods

We performed a retrospective analysis of
basilar tip aneurysms treated with the WEB
IT embolization device at the Institute of Neu-
rological Sciences of Bologna, Bellaria Hospi-
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tal, Bologna and at the Department of Neu-
roradiology, Baggiovara Hospital in Modena,
between June 2011 and June 2012.

Approval from the ethics committee was
obtained and all subjects gave their informed
consent. Therapeutic alternatives were dis-
cussed by a multidisciplinary team of neu-
rointerventional radiologists and neurosur-
geons. Site conditions and technical opera-
tional guidelines of the World Federation of
Interventional and Therapeutic Neuroradi-
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Figure 1 A) DSA showing a slightly irregularly shaped basi-
lar tip wide-necked aneurysm. Both posterior cerebral arteries
originate in proximity of the aneurysm neck, thus discourag-
ing the use of coils and intraluminal flow diverters. B) DSA
performed 2.5 hours after WEB II deployment. The aneurysm
lumen is occluded and the WEB II device appears correctly
positioned within the aneurysm. No sign of occlusion of both
posterior cerebral arteries can be observed. C) Follow-up DSA
performed 6 months after treatment shows a small bulging lo-
cated at the tip of the basilar artery.

ology (WFITN) were followed 23. Aneurysm
characteristics and treatment modalities are
described in detail below.

Results

In our preliminary experience four wide-
necked bifurcation basilar tip aneurysms were
treated. In all cases it was possible to deploy
the WEB II into the aneurysm dome, obtain-
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Figure 2 A) Wide-necked basilar tip aneurysm. B) Marked
blood flow stagnation can be observed within the aneurysm
sac 6 minutes after WEB II deployment. C) CTA performed 9
months after treatment shows the WEB II correctly positioned
within the aneurysm sac (note the 3 radio-opaque markers
aligned with the aneurysm neck and the silhouette of the WEB
II itself). Both posterior cerebral arteries appear patent.

ing complete cessation of intra-aneurysmal
blood flow within minutes after deployment.

Satisfactory and stable occlusion was con-
firmed up to 12 months follow-up in two cases
and up to seven months follow-up in the other
two cases.

No intra-operative aneurysm rupture and
no thromboembolic complications occurred. No
treatment-related mortality or morbidity were
observed. The WEB II has a less conformable
structure and no morphological modification

PIOLOGIA

was observed. No revascularization or growth
of the aneurysm was detected, although a
longer follow-up is necessary to confirm the
stability of occlusion. In one case, the aneu-
rysm height exceeded the maximum WEB II
height available. Therefore a combined ap-
proach with WEB II and Guglielmi detachable
coils, previously described in the literature ,
was applied.

In our experience, this treatment technique
appeared to be both safe and effective.

671



Treatment of Wide-Neck Basilar Tip Aneurysms Using the Web 11 Device

Ruben Colla

Case Reports

Patient 1

Presentation. A 50-year-old presented with
ruptured aneurysm of the left carotid siphon,
treated with coils placement in 2003. The pa-
tient was followed up for one year after treat-
ment. In June 2011 the patient presented
headache during a hypertensive crisis and
was admitted to the hospital. CT angiography
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Figure 3 A) Wide-necked basilar tip aneurysm, with height
of 14 mm. B) As the aneurysm height exceeded the maximum
available height of the WEB II, 2 coils were positioned within
the aneurysm after WEB II deployment. This combined tech-
nique was described by Pierot et al. (see text for details) and
appeared safe and effective. C) DSA performed 9 months after
treatment shows complete exclusion of the aneurysm from the
intracranial circulation and normal patency of the posterior
cerebral arteries.

(CTA) disclosed an aneurysm of the apex of the
basilar artery.

Treatment. Conventional angiography and
3D rotational analysis were performed with
a right transfemoral approach and a Fargo-
Max 6F diagnostic catheter (Balt Extrusion,
Montmorency, France) which was navigated to
the distal cervical portion of the left vertebral
artery. At angiography the aneurysm presented
a slightly irregularly shape, with an anteropos-
terior diameter of 11 mm, lateral diameter of
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7.7 mm and height of 7.6 mm (Figure 1A). Neck
diameters were 7.5 X 6.7 mm and the origin of
both posterior cerebral arteries was located in
proximity of the aneurysm neck, thereby dis-
couraging the use of coils and an intraluminal
flow diverter. The aneurysm was therefore se-
lected for treatment with the WEB I1.

Later a DAC 038 microcatheter (Concentric
Medical, Mountain View, CA, USA) was navi-
gated to the proximal portion of the aneurysm
lumen. The WEB II (10 X 6 mm) was then
carefully delivered into the aneurysm and de-
ployed. Control angiography showed correct
device placement and blood flow stagnation.
Marked flow stagnation was observed five min-
utes after device deployment and the WEB 11
was then detached. Serial control angiograms
were performed up to 2.5 hours after device
deployment and showed progressive occlusion
of the aneurysm lumen, starting distally and
proceeding proximally towards the aneurysm
neck. No sign of occlusion or narrowing of the
posterior cerebral arteries were observed (Fig-
ure 1B). Anticoagulant (heparin 5000 IU) and
antiplatelet therapy (ASA 1000 mg) were ad-
ministered throughout the procedure. Haemos-
tasis was achieved with a 6F Angio-Seal device.

Follow-up. The post-procedure hospital
course was uneventful. Pre-discharge control
MR angiography (MRA) performed five days
post-treatment showed appropriate positioning
of the WEB II within the aneurysm of the basi-
lar artery apex, complete exclusion of the aneu-
rysm from the intracranial blood circulation and
no signs of narrowing of the posterior cerebral
arteries. Further MRA follow-up examinations
performed one, three, six, nine and 12 months
post-treatment and digital subtraction angiog-
raphy (DSA) follow-up performed six months
post-treatment showed a small bulging of the
tip of the basilar artery, that we considered like
a consequence of device morphology (Figure 1C).

The following post-treatment antiplatelet
therapy was administered: ticlopidine 500 mg/
die and ASA 300 mg/die during the first week
after treatment. Subsequently ticlopidine 250
mg/die and ASA 300 mg/die during the second
week and ASA 100 mg during the third and
fourth weeks after treatment.

Patient 2

Presentation. A 65-year-old man presented
with an episode of transient global amnesia
lasting five hours in December 2011. Brain CT
scan showed an aneurysm of the apex of the
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basilar artery, which was subsequently studied
with MRA.

Treatment. Conventional angiography and
3D rotational analysis were performed using
a transfemoral approach and a Neuron 070 6F
diagnostic catheter (Penumbra Inc., Alameda,
CA, USA), which was navigated to the distal
cervical portion of the left vertebral artery. The
aneurysm presented with anteroposterior di-
ameter of 9.6 mm, lateral diameter of 8.6 mm,
height of 10.8 mm and neck diameter of 6.5
mm (Figure 2A). The aneurysm was selected
for treatment with the WEB II.

Later a microcatheter DAC 038 was navi-
gated to the proximal portion of the aneurysm
lumen and the WEB II (10 X 8 mm) was gently
delivered into the aneurysm sac and deployed.
The device appeared correctly positioned and
blood flow stagnation was observed. The WEB
II was then detached six minutes after deploy-
ment. Final control showed marked flow stag-
nation without modifications involving the
basilar artery and its branches (Figure 2B).

Angiography also showed an irregularly
shaped wide-necked aneurysm of the bifurca-
tion of the right middle cerebral artery (MCA),
which was considered suitable for microsurgi-
cal clipping. Anticoagulant (heparin 5000 IU)
and antiplatelet therapy (ASA 1000 mg) were
administered during the procedure. Haemosta-
sis was achieved with a FemoSeal device.

Follow-up. A very mild antiplatelet therapy
was administered (ASA 300 mg/die for three
days after treatment) to allow the patient to
undergo microsurgical clipping of the aneu-
rysm of the bifurcation of the right MCA one
month after endovascular treatment with WEB
II. The post-procedure hospital course was un-
eventful. Pre-discharge CTA showed correct
positioning of the WEB II device within the
aneurysm sac, which appeared excluded from
the intracranial circulation, and a regular de-
piction of the posterior cerebral arteries. Fur-
ther follow-up examinations showed similar
findings (Figure 2C).

Patient 3

Presentation. A 73-year-old woman presented
with mental confusion in January 2012 and a
brain CT scan disclosed a saccular basilar tip
aneurysm. The aneurysm was subsequently
studied with a CT scan which showed a wide-
necked basilar tip aneurysm, whose dome pre-
sented with blebs and was oriented upwards
and posteriorly. Both posterior cerebral arter-
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Figure 4 A,B) CTA and DSA showing an irregularly shaped basilar tip wide-necked aneurysm, oriented anteriorly and laterally
to the right. The posterior cerebral arteries and superior cerebellar arteries originate in proximity of the aneurysm neck. C) After
WEB II deployment, a marked decrease of intra-aneurysmal blood flow can be observed. The patency of both posterior cerebral
arteries and superior cerebellar arteries is maintained. D) DSA performed 8 months after treatment shows a small residual neck
in the basilar tip aneurysm as well as preserved patency of all the blood vessels originating in proximity of the aneurysm neck.

ies originated from the aneurysm neck. An
aneurysm of the bifurcation of the left middle
cerebral artery was also detected.

Treatment. In June 2012 angiography deter-
mined the aneurysm’s exact size. It presented
with lateral diameter of 11 mm, height of 14
mm and neck diameter of 6.5 mm (Figure 3A).
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Through a right radial artery approach a
Shuttle-SL 5F long introducer (Cook Medical
Inc., Bloomington, IN, USA) was inserted in
the right vertebral artery. An Evolution micro-
catheter (Boston scientific, Natick, MA, USA)
with a Synchro-14 guidewire (Boston scientific)
was then navigated to the proximal portion of



www.centauro.it

the aneurysm lumen and the WEB II (10 x 8
mm) was gently positioned within the proximal
portion of the aneurysm sac and detached. As
the height of WEB II device was insufficient to
fill the aneurysm dome, two MicroPlex 10-sys-
tem coils (MicroVention Inc., Tustin, CA, USA)
(6 mm X 18 cm and 5 mm X 22 cm) were sub-
sequently positioned by the jailing technique in
the aneurysm fundus.

At the end of the procedure a marked reduc-
tion of intra-aneurysmal flow was observed
and both posterior cerebral arteries appeared
patent (Figure 3B). Pre-treatment antiplatelet
therapy was administered for three days before
treatment, including clopidogrel 75 mg/die and
ASA 100 mg/die. During the embolization pro-
cedure anticoagulant (heparin 5000 IU) ther-
apy was administered.

Follow up. The post-procedure hospital
course was uneventful. CTA performed the day
following the embolization showed a correct
placement of the WEB II device within the an-
eurysm sac, which appeared excluded from the
intracranial circulation. The posterior cerebral
arteries appeared normally patent. Further
follow-up examination, including angiography
performed nine months after embolization,
showed similar findings (Figure 3C). The fol-
lowing post-treatment antiplatelet therapy was
administered: clopidogrel 75 mg/die and ASA
100 mg/die for the following nine months.

Patient 4

Presentation. A 60-year-old woman under-
went microsurgical clipping of a ruptured
middle cerebral artery aneurysm in 1991. A
follow-up CT scan performed in 1999 showed
an aneurysm of the apex of the basilar artery
with a diameter of roughly 8 mm. In December
2011 the patient presented with a subarach-
noid haemorrhage. CTA showed an unruptured
wide-necked basilar tip aneurysm and a rup-
tured left carotid siphon aneurysm. The latter
was treated with microsurgical clipping, which
was complicated by vasospasm. Angiography
was then performed and 3 mg of nimodipine
were administered, leading to a significant re-
duction of vasospasm.

Treatment. In June 2012 angiography al-
lowed a detailed study of the basilar artery
aneurysm. The aneurysm was oriented ante-
riorly and laterally to the right and measured
10.5 X 7.3 mm. A stenosis of the right posterior
cerebral artery was observed prior to endovas-
cular treatment (Figure 4A,B). The aneurysm
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was irregularly shaped, showing some blebs on
its surface and the posterior cerebral arteries
and superior cerebellar arteries originated in
proximity of the aneurysm neck. The right ver-
tebral artery presented a slight dissection en-
largement at C5 level.

Through a right femoral artery approach a
Shuttle-SL 5F long introducer (Cook Medical)
was inserted into the right vertebral artery.
An evolution microcatheter (Boston Scientific)
with Synchro-14 Guidewire (Boston Scientific)
was then navigated to the proximal portion of
the aneurysm lumen, the WEB II (11 X 6 mm)
was gently positioned within the aneurysm
sac and detached. At the end of the procedure
a marked reduction of intra-aneurysmal flow
was observed and patency of both posterior
cerebral arteries and superior cerebellar arter-
ies was preserved (Figure 4C). At the end of
treatment procedures, an enlargement of the
right vertebral artery pseudoaneurysm was ob-
served, with formation of a fistula with cervical
epidural venous plexus.

Pre-treatment antiplatelet therapy was ad-
ministered for three days before treatment,
including clopidogrel 75 mg/die and ASA 100
mg/die. During the embolization procedure an-
ticoagulant (heparin 5000 IU) therapy was ad-
ministered.

Follow up. Follow-up CT scan performed the
day after aneurysm embolization showed cor-
rect placement of the WEB II and exclusion of
the basilar tip aneurysm from the intracranial
circulation. Four days after treatment the pa-
tient complained of paraesthesia in the right up-
per limb and a CT scan was subsequently per-
formed, which appeared substantially negative.
Angiography was performed seven days after
treatment, confirming the presence of minimal
dissection of the right vertebral artery in the
middle cervical part. CTA and DSA, performed
seven and eight months after embolization re-
spectively, confirmed correct device placement
as well as patency of the posterior intracranial
circulation. A small residual neck was detected
in the basilar tip aneurysm (Figure 4D). A min-
imal dissection located in the middle cervical
tract of the right vertebral artery was also ob-
served, in the absence of fistulae.

Nine months after treatment the patient
presented with seizures, restlessness and loss
of consciousness, although no modifications of
previous findings were observed on CT and
CTA scans.

The following post-treatment antiplatelet
therapy was administered: clopidogrel 75 mg/
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die and ASA 100 mg/die for the following eight
months.

Discussion

WEB II is a new aneurysm embolization de-
vice which acts with an innovative approach.
It is designed to be positioned inside the an-
eurysm dome to create a stable, high-density
mesh across the aneurysm neck at the parent
artery—aneurysm interface. This metallic mesh
shapes the flow towards the parent vessel and
induces flow stagnation within the aneurysm
dome, leading to thrombus formation. The de-
vice also serves as a scaffold to promote and
support neoendothelium formation, which con-
tributes to permanently exclude the aneurysm
from the intracranial circulation %,

Treatment with WEB II requires single de-
vice deployment. Compared with coils, this
reduces the number of instruments and their
limited manipulation could determine a higher
level of safety, shorter duration of the proce-
dure and a lower level of radiation exposure.

Compared with intra-luminal flow divert-
ers, WEB II acts by blocking the aneurysm
blood flow, without the need to place devices
inside the parent vessel. Therefore, if the
WEB 1I is correctly positioned, it will not af-
fect vessels originating in proximity of the
aneurysm neck and does not need aggres-
sive antiplatelet therapy. Moreover, we de-
tected flow stagnation in about five minutes
after device deployment and progressive and
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fast aneurysm occlusion. It is particularly im-
portant to clarify the potential use of WEB
II for the treatment of ruptured intracranial
aneurysms. Unlike intraluminal flow divert-
ers, the WEB 1II achieves fast flow stagnation
and rapid subsequent thrombosis which could
represent a considerable advantage, particu-
larly in the treatment of ruptured aneurysms.

Moreover, when utilizing intraluminal flow
diverters, no device 1s positioned within the
aneurysm sac. This allows the formation of the
thrombus which, attracting water by means of
osmolarity, can determine a further increase in
both pressure inside the aneurysm and the size
of the lesion. This can lead to hazardous com-
plications, such as hydrocephalus, particularly
when located in the basilar artery 2.

Conclusions

The WEB 1II device, acting as an endosac-
cular flow-disrupter, presents considerable
advantages compared to traditional aneurysm
embolization techniques.

Our study confirms that use of the WEB 11
as aneurysm embolization device is technically
feasible and preliminary results in four pa-
tients suggest that the WEB II is a suitable de-
vice for endovascular treatment of unruptured
wide-necked basilar tip aneurysms. Further
follow-up of these patients is required to con-
firm our initial results and to assess any long-
term complications that might arise, particu-
larly aneurysm regrowth.
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