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Wide neck bifurcation 
aneurysms: what is the optimal 
endovascular treatment?

Wide neck bifurcation aneurysms 
(WNBAs) are among the most diffi-
cult saccular aneurysms (with large and 
giant aneurysms) to treat by a surgical or 
endovascular approach.1 Since aneurysm 
coiling was introduced, endovascular 
treatment (EVT) of WNBAs has been chal-
lenging for several reasons: (1) neck width 
makes it difficult to stabilize coils in the 
aneurysm sac and there is an associated 
risk of coil protrusion and thromboem-
bolic complication; (2) WNBAs frequently 
have one to several branches arising from 
the neck, which may lead to branch occlu-
sion during coiling; and (3) wide neck 
is associated with a higher risk of aneu-
rysm recanalization.2 To overcome these 
challenges, several options have been 
successively developed: balloon assisted 
coiling (BAC, also known as remodeling 
technique), stent assisted coiling (SAC), 
flow diversion, and intrasaccular flow 
disruption.3

Comparative evaluation of these tech-
niques is complicated by the great variety 
of aneurysm morphology and lack of 
a homogeneous indication system for 
selecting one or another in a specific case. 
Therefore, creating a safety and efficacy 
hierarchy between these different tech-
niques requires a scientifically sound eval-
uation of the individual technique results 
to determine its specific place in the arma-
mentarium of tools available for EVT of 
WNBA. This evidence based approach is 
particularly critical during the COVID-19 
pandemic, which forces practitioners to 
rely on digital techniques to share knowl-
edge and experience. As the possibility of 
debate is limited in this increasingly digital 
environment, there is a clear risk of clini-
cians deliberately misrepresenting studies 
and results while reporting their beliefs 
to be scientifically proven to the interven-
tional neuroradiology community. More 
than anything, it is vital that we avoid 
disseminating 'fake news' in the interven-
tional neuroradiology field.

BAC was evaluated in several series 
and primarily showed a similar safety 
compared with coiling alone, but no real 
improvement to anatomical results.4 This 
technique still has a place in the manage-
ment of ruptured WNBAs at the acute 
phase of bleeding as some other techniques 
(SAC and flow diversion) are contraindi-
cated (or not indicated) in this setting due 
to the requirement for dual antiplatelet 

treatment (DAPT). Also, if BAC is usually 
performed (singularly for sidewall aneu-
rysms) with a single balloon technique, it 
is sometimes necessary for WNBA treat-
ment to use a double balloon technique, 
which makes the procedure slightly more 
complicated technically.4 5

SAC was introduced almost 20 years 
ago and has been evaluated in numerous 
retrospective and prospective single and 
multicenter series.6 Most studies inves-
tigated all types of aneurysms, including 
unruptured and ruptured (see below) and 
narrow and wide neck aneurysms (WNAs). 
However, in some studies, only WNAs 
were included, or a subgroup analysis 
was conducted in WNAs.7–10 In the WNA 
subgroup of the Matrix and Platinum 
Science (MAPS) trial, the rate of peripro-
cedural adverse events was similar in the 
SAC (6.6%) and coiling (4.5%) groups, 
while the rate of stroke within 1 year of 
treatment was higher in the SAC (8.8%) 
than in coiling group (2.2%).7 Similarly, in 
a multicenter, prospective study conducted 
in the USA and dedicated to WNA located 
in the anterior circulation treated with 
SAC (using a laser cut stent), the rate of 
major adverse events (major ipsilateral 
stroke or neurological death) was 4.4%.10 
A similar percentage (5.2%) was reported 
in a recent multicenter, prospective trial 
evaluating a braided stent.9 Finally, in a 
recent meta-analysis evaluating one of the 
most recently developed stents, complica-
tion rates in the WNA subgroup were rela-
tively similar to those reported in MAPS 
(6%).8

With regard to SAC efficacy, the MAPS 
trial showed rates for complete aneurysm 
and adequate (complete occlusion and neck 
remnant) occlusion in the WNA subgroup 
of 45.7% and 62.8%, respectively.7 In the 
USA trial (laser cut stent), complete and 
adequate occlusions were obtained at 12 
months in 88.2% and 96.1%, respec-
tively.10 In the USA trial, dedicated to the 
braided stent, complete and near complete 
(≥95%) aneurysm occlusion rates at 12 
months were reported as 70.6% and 
92.1%, respectively.9 Similar results were 
reported in the recent meta-analysis, with 
88% and 93% adequate occlusion at 6 and 
12 months, respectively.8

In contrast with MAPS and the USA 
series studying laser cut and braided stents, 
the meta-analysis mixed ruptured and 
unruptured aneurysms, but the use of SAC 
in ruptured aneurysms remains controver-
sial due to the requirement for DAPT.8 In a 
meta-analysis comparing SAC and coiling 
alone in ruptured aneurysms, the rate of 
perioperative complications was higher in 
the SAC group (20.2%) compared with 

the coiling group (13.1%).11 In the SAC 
group, rates of hemorrhagic and ischemic 
complications were higher compared with 
the coiling group; however, the rate of 
aneurysm re-rupture was not analyzed. 
While one stent is sometimes sufficient 
to cover the neck of a bifurcation aneu-
rysm, in other cases a two stent technique 
is occasionally necessary (Y stenting is 
most commonly used). In a recent meta-
analysis, treatment related complications, 
and morbidity and mortality rates were 
8.9%, 2.4%, and 1.1%, respectively.12 In 
the long term, complete/near complete 
aneurysm occlusion (close from adequate 
occlusion) was 95.4%.

The use of flow diversion for the treat-
ment of bifurcation aneurysms was initially 
controversial for two main reasons: (1) 
covering one or several branches of the 
bifurcation was considered dangerous 
given the risk of occlusion; and (2) since 
two flow diverters cannot be placed in the 
bifurcation, a potential risk of incomplete 
coverage of the aneurysm neck leading 
to incomplete aneurysm occlusion exists. 
Initial experience was disappointing, with 
a relatively high morbidity rate (22%) and 
a relatively low rate of complete aneurysm 
occlusion (62%).13 However, the devel-
opment of lower profile flow diverters, 
better understanding of the anatomy and 
related indications, and the improved 
clinician skills led to safety and efficacy 
improvement with this technique. In a 
relatively small series of patients with 
bifurcation aneurysms treated by flow 
diversion, Michelozzi et al reported a 
morbidity rate of 3.4% and mortality rate 
of 0.0%.14 The rate of complete aneurysm 
occlusion was 82.1% at 12 months. With 
regard to covered branches of the bifur-
cation, 20.0% were occluded, 51.4% 
had a reduced caliber, and 28.5% were 
unchanged. The use of DAPT to prevent 
intrastent thrombosis limits the indica-
tions of flow diversion to unruptured 
aneurysms, with the exception of blister 
aneurysms that are usually difficult to 
treat with any other technique.

The Woven EndoBridge (WEB) device 
was initially developed for the treatment 
of WNBAs. In parallel with its technical 
development (dual layer to single layer, 
enhanced visualization, reduction in size 
of the delivering microcatheter), ambitious 
clinical evaluations were conducted in 
Europe (WEB Clinical Assessment of Intra-
saccular Aneurysm Therapy (WEBCAST) 
and WEBCAST-2), in the USA (WEB 
Intra-saccular Therapy (WEB-IT)), and in 
France (French Observatory). In contrast 
with typical clinical evaluation in the inter-
ventional neuroradiology field, evaluation 
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in these studies began soon after the intro-
duction of the device into clinical practice. 
All WEB studies conducted, analyzed, and 
published to date have shown similar good 
results in terms of safety: no mortality in 
the WEB-IT and the combined popu-
lation of European and France studies, 
and low morbidity at 1 month (0.7% 
in WEB-IT and 3.0% in European and 
French studies, with 1.2% procedure 
related morbidity).15–17 In a recent multi-
center study conducted in the USA to 
evaluate WEB in ruptured aneurysms, 
similar results were reported, with 0.0% 
and 3.3% procedure related mortality 
and morbidity, respectively.18 No delayed 
aneurysm re-rupture was observed, 
meaning that WEB treatment effectively 
protects against rebleeding. Similar results 
were reported in the Clinical Assessment 
of WEB Device in Ruptured Aneurysms 
(CLARYS) study.19 The results of the USA 
and European studies also showed very 
similar efficacy at 1 year: complete aneu-
rysm occlusion in 53.8% and 52.9%, and 
adequate occlusion in 84.6% and 79.1%, 
respectively.16 17 In the USA series dedi-
cated to ruptured aneurysms, aneurysm 
occlusion at 3 months was complete in 
48.0% and adequate in 80.0%.18 Finally, 
the efficacy of WEB aneurysm treatment 
was not only evaluated at 12 months, but 
also at 2 years and 3 years in the European 
studies, showing great stability of aneu-
rysm occlusion after long term follow-up, 
with adequate occlusion in 81.0% and 
83.6%, respectively.20 21

CONCLUSION
Evaluating and discussing different EVT 
options available to treat WNBA requires 
scientific rigor, which means discussing 
published results in an unbiased manner, 
limiting the use of historical comparisons 
that have relatively low value, and building 
well designed studies that provide clear 
results regarding indications, feasibility, 
safety, and efficacy of given endovascular 
techniques.

Several endovascular techniques are 
currently available for the treatment of 
WNBAs, including coiling that very often 
in this situation requires balloon assis-
tance, SAC, flow diversion, and intrasac-
cular flow disruption. Due to the great 
heterogeneity in populations treated in 
the series dealing with these different 
techniques, it is difficult to compare them 
adequately in terms of safety and efficacy. 
Currently, we do not have sufficient data 
to evaluate the safety of flow diversion in 
the EVT of WNBAs. Coiling (including 
BAC) and WEB treatment have similar 
safety, while SAC seems to be associated 

with a slightly higher rate of complica-
tions. In terms of efficacy, flow diversion 
studies in the global aneurysm popula-
tion have shown high efficacy for this 
technique. Nonetheless, we still need to 
evaluate the subgroup of WNBAs to gain 
accurate results. With regard to SAC, 
the results are heterogeneous from one 
series to another, with adequate occlu-
sion varying from 62.8% in the MAPS 
WNBA subgroup to 96.1% in the recent 
US pivotal trial.8 10 Finally, WEB aneurysm 
treatment is associated with good efficacy, 
with adequate occlusion at 1 year between 
79.1% and 84.6%.16 17

Even though these techniques are not 
competing with one another, they have 
similar indications. Currently, the need for 
DAPT in SAC and flow diversion limits 
their use to unruptured (or recanalized) 
intracranial aneurysms. Ruptured intra-
cranial aneurysms may be treated at the 
acute phase of bleeding with these tech-
niques if no other therapeutic alternative 
is possible. The development of coated 
stents and flow diverters will potentially 
change current therapies and techniques.22 
Coiling (including BAC) and intrasaccular 
flow disruption are indicated in both 
unruptured and ruptured aneurysms. 
Further studies are needed to determine 
the precise and respective indications of 
different techniques not only according 
to aneurysm status, but also in relation to 
patient and aneurysm characteristics.
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