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Novel Noncrossing Y-Stent Technique Using Tapered 
Proximal End of a Solitaire AB Stent for Coil Embolization 
of Wide-Neck Bifurcation Aneurysms
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The crossing Y-stent method is one of the indispensable techniques to achieve sufficient neck coverage during coil embolization 
of bifurcation aneurysms with a wide neck and/or branch incorporation. However, the inevitable hourglass-like expansion of the 
second stent at the crossing point can result in insufficient vessel wall apposition, reduced aneurysm neck coverage, delayed 
endothelialization, and subsequent higher risks of acute or delayed thrombosis. It also interferes with engagement of the 
microcatheter into the aneurysm after stent installation. We expected to be able to reduce these disadvantages by installing a 
noncrossing type Y-stent using the Solitaire AB stent, which is fully retrievable with a tapered proximal end. Here we report the 
techniques and two successful cases.
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INTRODUCTION

The crossing Y-stent technique is a stenting method based 

on the installation of an additional stent towards a second 

branch through the struts of the first stent at the bifurcating 

branching segment, resulting in a Y-shaped stent10). This tech-

nique enables us to coil embolize bifurcation-type aneurysms 

with a wide neck and/or branch incorporation. Although 

there are technical difficulties compared to the simple con-

ventional stenting technique, previous reports analyzing this 

technique reported an acceptable complication rate, and it has 

contributed to favorable long-term aneurysmal occlusion 

rates2,4,12). However, the Y-stent structure has several disadvan-

tages due to the inevitable crossing point in the vessel lumen. 

In addition to the difficulty in passing the microwire and mi-

crocatheter through the first stent strut for the second stent 

delivery, crossing of two stents necessarily causes incomplete 

expansion and hourglass-like stenosis of the second stent, re-

sulting in insufficient vessel wall apposition and reduced an-

eurysmal neck coverage. The crowded struts in the center of 

the vessel lumen create a mechanical obstacle to microcatheter 

dome selection for coil packing. Most of all, we cannot expect 

endothelialization of this portion of the stent, which can be a 

life-long cause of acute or chronic thrombosis2,4,6,7,12). Although 
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several modified techniques to overcome these disadvantages 

have been published1,3,8), there are still remaining concerns 

and technical difficulties, especially for beginning providers.

We used the Solitaire AB stent (Medtronic, Irvine, CA, 

USA), which has been less commonly used in the Y-stenting 

technique, to reduce these shortcomings. The Solitaire stent, 

unlike other tubular shaped and closed-cell stents, has a roll-

ing sheet-like structure and tapered proximal portion between 

the working zone of the stent and the proximal marker5). This 

proximal tapered portion, measuring approximately 1 cm re-

gardless of working zone length, has much less surface area 

than the working zone of the stent and thus is relatively more 

flexible. The authors took advantages of these unique features 

of the Solitaire stent for noncrossing and reduced overlap Y-

stenting, and successfully treated two bifurcation-type aneu-

rysms with very wide necks, as reported in this article.

ENDOVASCULAR TECHNIQUES

1) The same preparation was performed for typical stent-as-

sisted coil embolization under general anesthesia and full 

heparinization. 2) The working angles and vessel segments 

were determined for the deployment of the two stents using a 

rotational angiogram and 3D reconstruction software. 3) The 

Solitaire stent was deployed from one of the bifurcations as 

the proximal end of the stent working zone aligned in front of 

the aneurysmal neck (Fig. 1A). 4) The status of the Solitaire 

stent deployment was confirmed, particularly aneurysmal 

neck coverage and the direction of the tapered proximal end, 

using f lat-panel detector computed tomography (vasoCT, 

Philips Healthcare, Best, the Netherlands) or rotational angio-

gram. 5) The second stent was deployed from the other branch 

to the proximal vessel through the aneurysm neck after con-

firming that the working zone of the previous Solitaire stent 

covered the aneurysmal neck suitably. It was also confirmed 
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Fig. 1. Schematic diagram of the noncrossing Y-stent technique with the Solitaire AB stent. A : The Solitaire AB stent is deployed in one of the 
bifurcation branches. Note that the proximal part of the stent working zone is aligned with the aneurysm neck. B : The second stent is to be deployed in 
the other branch. No obstacle was found on the passage of the second microcatheter and stent. C : After full deployment of the second stent that 
accomplishes a noncrossing Y design, sufficient aneurysmal neck coverage for coil filling is achieved. A microcatheter for coil filling is inserted inside the 
aneurysmal dome after detachment of the Solitaire stent, and a frame coil was deployed. D : Variation of this technique. A microcatheter for coil filling 
can be jailed according to the operator’s discretion when the parent artery lumen is sufficient. E : A case in which the proximal tapered end of the 
Solitaire AB stent is directed at the origin of the opposite branch. By gently pushing of the delivery shaft, the proximal tapered end portion can be 
installed like the upper portion of the T-PulseRider, and better neck coverage can be achieved. Coil filling with single or multiple catheters may be 
attempted in this situation without second stent deployment.
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that the proximal tapered end did not enter the opposite 

branch origin and would not hinder the passage of the second 

microcatheter for the second stent (Fig. 1B). 6) The final status 

of the Y-stent installation was re-confirmed using vasoCT or 

rotational angiogram, based on the operator’s discretion. And 

7) the microcatheter for coil packing could be catheterized 

(Fig. 1C, case 1) after the detachment of the Solitaire stent or 

jailed (Fig. 1D, case 2) according to the parent vessel lumen 

capacity and operator’s discretion. The coil filling could be 

performed under new working angles after completion of 

stent deployment.

Case 1
A woman was admitted to our hospital for coil emboliza-

tion of multiple unruptured small aneurysms. Under general 

anesthesia and heparinization, two small middle cerebral ar-

tery aneurysms were embolized first using stent assistance. 

For the bifurcating type anterior communicating artery aneu-

rysm with a depth-to-neck ratio of 0.41, the Prowler Select 

plus microcatheter (Cordis Corporation, Bridgewater, NJ, 

USA) was delivered to the ipsilateral distal anterior cerebral 

artery (ACA). After delivery through the microcatheter, the 

Solitaire AB stent (4×20 mm) was deployed as planned previ-

ously. Using rotational angiogram, we confirmed that the 

proximal end of the stent working zone was aligned with the 

neck of the aneurysm and the proximal tapered end was not 

hindering the passage of the microcatheter for the second 

stent. During the delivery of the second Prowler Select plus 

microcatheter to the other ACA branch, no significant inter-

ruption was noticed and an Enterprise2 stent (4×30 mm, 

Codman Neurovascular, Raynham, MA, USA) was deployed 

successfully from contralateral A2 to A1 in front of the aneu-

rysm neck. After selection of the aneurysm dome with an Ex-

celsior10 microcatheter (Stryker, Fremont, CA, USA), framing 

and filling coils were packed until the aneurysm was com-

pletely obliterated (Fig. 2). No acute or delayed ischemic or 

other complications were identified during 8 months’ outpa-

tient clinic follow-up with dual anti-platelet medication, and 

no evidence of remnant aneurysm was found on magnetic 

resonance angiography 6 months after the procedure.

Case 2
A woman was admitted to our department for coil emboliza-

tion of an incidental distal ACA aneurysm arising at the origin 

of trifurcating branches. The depth was 3.7 mm and the neck 

was 7.0 mm. The procedure was carried out according to the 

usual protocol under general anesthesia. The Prowler Select 

plus microcatheter was delivered to the distal segment of one of 

the three branches and a Solitaire AB stent (4×15 mm) was de-

livered in it. After the Solitaire stent was deployed as planned, 

we performed vasoCT to confirm the positioning of the stent, 

particularly at the aneurysm neck and the proximal tapered 

segment. During passage of the Excelsior10 microcatheter for 

the second stent, no obstacle was identified around the aneu-

rysm neck segment of the distal ACA. After deployment of a 

Neuroform Atlas stent (4.5×30 mm; Stryker, Kalamazoo, MI, 

USA) from the distal to proximal part of the parent vessel via 

the aneurysm neck, we again performed vasoCT to confirm 

the deployment status of the stents. Coil packing through the 

previously jailed Excelsior10 microcatheter was carried out un-

eventfully and successfully, and final angiogram showed a neck 

remnant only (Fig. 3). The patient showed no evidence of com-

A B C D

Fig. 2. This patient has three aneurysms; two in the middle cerebral artery have been occluded with conventional stent-assisted coil embolizations. A : 
Initial angiogram shows a shallow aneurysm with bleb at the bifurcating type anterior communicating artery. B : A Solitaire AB (4×20 mm) stent is 
deployed first and a microcatheter for the second stent (Enterprise2 4×30 mm) is delivered to the contralateral distal anterior cerebral artery. C : 
Reconstructed flat panel detector computed tomography image after successful deployment of the two stents and microcatheter selection in the 
aneurysm dome showing adequate neck coverage without crossing of stents. D : Final native angiogram after complete coil packing in the aneurysm 
including the bleb. Proximal and distal markers of Solitaire AB (white arrows) and Enterprise2 (black arrows) stents are indicated.
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plications during and after the procedures during 5 months’ 

follow-up with dual anti-platelet medications.

DISCUSSION 

According to a meta-analysis of 27 studies on 750 aneu-

rysms treatment using the Y-stent technique by Cagnazzo et 

al.2), the crossing Y-stent technique provides better aneurys-

mal neck coverage and branch preservation and shows en-

hanced long-term durability of aneurysm occlusion after coil 

packing. For the crossing Y-stent technique, a closed-cell type 

Enterprise stent (45%) has been most widely used, followed by 

the open-cell type Neuroform stent (31.3%)2). Most cases were 

performed using two same-type stents (closed/closed-cell and 

open/open-cell stents, 87.5%) while hybrid techniques using 

open-cell and closed-cell stent combinations were performed 

in 12.5%2).

However, the difficulty of passing the second microcatheter 

through the interstices of the first stent and possible deformity 

or dislocation of the first stent can be a significant burden, es-

pecially for beginners. The inevitable intersection point of the 

two stents commonly causes sandglass-like deformity or in-

stent stenosis and poor vessel wall apposition of the second 

A B C
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Fig. 3. A patient with wide-neck aneurysm at the distal anterior cerebral artery trifurcation site. A : Initial angiogram. B : The Solitaire AB (4×15 mm) 
stent is deployed in one of the trifurcation branches as planned. The proximal marker of the stent is noted (arrow). C : Reconstructed flat panel detector 
computed tomography (CT) image after deployment of the Solitaire AB (4×15 mm) stent, showing that the proximal end of the stent working zone is 
aligned at the aneurysm neck. Measurement shows an approximately 15 mm- and 10 mm-long working zone (green line) and proximal tapered end 
portion (orange line) of the Solitaire stent, respectively. The proximal marker of the stent is noted (arrow). D : Native angiogram after successful 
deployment of a Neuroform Atlas (4.5×30 mm) stent from another distal branch to the proximal vessel via the aneurysm neck. The proximal marker of 
the Solitaire stent is noted (arrow). E : Another reconstructed flat panel detector CT image after deployment of both stents and microcatheter selection 
in the aneurysm dome showing adequate neck coverage without crossing of the stents. The proximal marker of the stent is noted (arrow). F : Final native 
angiogram after coil packing in the aneurysm showing minimal neck remnant and herniated coil loops without flow disturbance. Proximal and distal 
markers of Solitaire AB (white arrows) and Neuroform Atlas (black arrows) stents are indicated.
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stent, resulting in reduced aneurysmal neck coverage. The 

tangled stent struts in the central vessel lumen hinder micro-

catheter selection inside the aneurysm sac and prohibit endo-

thelialization, resulting in life-long elevated risk of acute or 

delayed thrombosis6,7). These structural characteristics explain 

the thromboembolic complications (6.5%), delayed complica-

tions after 30 days (2.1%), and chronic in-stent stenosis 

(2.3%)2). To reduce these disadvantages, nonoverlapping Y 

stenting or T-stenting techniques have been reported; crossing 

or kissing Y-stent techniques using lower profile stents, such 

as the LVIS Jr. (MicroVention-Terumo, Tustin, CA, USA) or 

Acclino (Acandis, Pforzheim, Germany), have been published 

recently1,3,8). However, overall treatment-related complications 

(8.9%) prove the continued existence of technical difficulties 

and risks of acute or delayed thromboembolic complications 

with these techniques2). Recently developed devices with dis-

tinct structures, such as the PulseRider (Cerenovus, Irvine, 

CA, USA) and pCONus (phenox GmbH, Bochum, Germany), 

are still unfamiliar to most neurointerventionists9,11).

The Solitaire AB stent with full retrievability and an ap-

proximately 1-cm long proximal tapered end has been used 

less frequently in Y-stenting than other stents for coil emboli-

zation assistance5). We believe that these special features could 

enable us to avoid crossing of the stents and reduce the over-

lapping surface area. By appropriate installment of the Soli-

taire stent after meticulous measurement using 3D recon-

struction software, we can expect to deploy the second stent 

easily, without crossing. As a result, there will be no in-stent 

stenosis or neck coverage loss in the second stent, which can 

contribute to easier microcatheter engagement to the aneu-

rysm dome and reduce the risk of vessel injury and acute or 

delayed thrombosis. Owing to its full retrievability, we can re-

peat and re-adjust the installment until it is properly placed 

after confirmation of its deployment status using rotational 

angiogram or vasoCT. 

We can jail the microcatheter and partially deploy the frame 

coil to reduce the difficulties and risks of microcatheter selec-

tion after the original crossing Y stenting. Partial frame coil 

deployment before stent deployment can even demonstrate 

the aneurysmal neck protection effects of stents during stent 

deployment (Fig. 1D). However, microcatheter jailing requires 

sufficient parent vessel diameter, which is often not achieved 

at the distal cerebral arteries. An important merit of this tech-

nique is that fewer difficulties can be encountered during mi-

crocatheter selection into the aneurysmal sac because there is 

no crossing of stent struts, particularly in the center of the 

neck (Fig. 1C). The ease of microcatheter selection even after 

deployment of two stents is helpful, especially when the diam-

eter of the parent vessel lumen is not sufficient for catheter 

jailing during the stent deployment step. 

This technique also has some limitations. When the aneu-

rysmal neck is very wide or the angles of the two branches are 

acute, there can be some stent-void parts in the aneurysmal 

neck, especially in the central area of the neck. We believe, 

however, that even in such a situation, there will be no great 

difficulty during coil framing and filling because this stenting 

technique can reduce the dome/neck ratio of aneurysms. Oth-

er assistance techniques such as the multiple catheter tech-

nique can also be helpful in such cases. We can also assume 

that the tapered proximal end portion of the deployed Soli-

taire stent might directly and precisely engage the origin of the 

other branch, and thus, we would be unable to avoid crossing 

of the second stent (Fig. 1E). In this structure, we can expect 

the proximal tapered end of the Solitaire stent to be aligned 

with the aneurysmal neck surface. Thus, it can induce better 

neck coverage, and we might expect to frame and fill coils 

without second stent deployment in such cases. This is some-

what similar to the upper part of the T-PulseRider install-

ment9). If coil framing and filling were not possible with the 

Solitaire stent deployment state, we would retrieve the Soli-

taire stent and try to deploy the stent differently by turning 

the stent system 180 degrees before insertion. It is theoretically 

evident that the possibility of the tapered proximal end direct-

ly engaging the opposite branch origin is not high.

CONCLUSION

This novel noncrossing Y-stent technique using the taper 

proximal end of the Solitaire AB stent can be considered an 

alternative to the original crossing Y-stent technique with few-

er shortcomings, as well as similar neck coverage and branch 

preservation during coil embolization of broad neck bifurca-

tion aneurysms.
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