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Initial and Long-Term Outcomes of Complex Bifurcation
Aneurysms Treated by Y-Stent-Assisted Coiling with Low-
Profile Braided Stents

K. Aydin, ““'S. Men, ““’M. Barburoglu, **'S. Sencer, and “'S. Akpek

ABSTRACT

BACKGROUND AND PURPOSE: Coiling complex intracranial bifurcation aneurysms often necessitates the implantation of double stents
in various configurations, such as Y-stent placement. Low-profile braided stents have been introduced recently to facilitate the endovas-
cular treatment of wide-neck aneurysms. We aimed to investigate the feasibility, safety, efficacy, and durability of Y-stent-assisted coiling
with double low-profile braided stents for the treatment of complex bifurcation aneurysms.

MATERIALS AND METHODS: A retrospective review was performed to identify patients who were treated using Y-stent-assisted coiling
with low-profile braided stents. Technical success was assessed, as were initial and follow-up clinical and angiographic outcomes. Peripro-
cedural and delayed complications were reviewed. Preprocedural and follow-up clinical statuses were assessed using the modified Rankin
Scale.

RESULTS: Forty patients with 40 intracranial aneurysms were included in the study. Y-stent placement was successfully performed in all
cases. Immediate postprocedural digital subtraction angiography images revealed total aneurysm occlusion in 72.5% of cases. The mean
angiographic follow-up time was 24.8 months. The last follow-up angiograms showed complete occlusion in 85% of patients. During
follow-up, only 1 patient showed an increase in the filling status of the aneurysm and that patient did not require retreatment. There was
no mortality in this study. The overall procedure-related complication rate, including asymptomatic complications, was 17.5%. A perma-
nent morbidity developed in 1 patient (2.5%).

CONCLUSIONS: The long-term angiographic and clinical outcomes of this retrospective study demonstrate that Y-stent-assisted coiling
using low-profile braided stents is an effective, relatively safe, and durable endovascular treatment for wide-neck and complex bifurcation

aneurysms.

tent-assisted coiling is an endovascular technique that has

been described as a method to treat wide-neck intracranial
aneurysms. Implantation of a self-expandable stent creates a me-
chanical scaffold in the parent artery to prevent coil protrusion
during the endovascular treatment of wide-neck aneurysms. Sev-
eral studies have demonstrated the safety, efficacy, and durability
of stent-assisted coiling procedures for the treatment of wide-
neck aneurysms.' The availability of self-expandable intracra-
nial stents enabled the endovascular treatment of wide-neck
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aneurysms that could not be previously coiled. However, endo-
vascular treatment of complex bifurcation aneurysms incorporat-
ing >1 daughter branch remains a challenge for neurointerven-
tionalists. Implantation of a single stent may not be sufficient to
protect both daughter branches that originate from the neck of
a bifurcation aneurysm. Therefore, endovascular treatment of
complex bifurcation aneurysms involving multiple daughter
branches often necessitates implantation of double stents in
various configurations, such as X-, T-, and Y-stent placement.*®
Among these dual stent-placement techniques, Y-stent-assisted
coiling was described by Chow et al” in 2004 and has been widely
used to treat complex bifurcation aneurysms.'® Several studies
have shown the safety and efficacy of the Y-stent-assisted coiling
procedure using various combinations of open-cell and closed-
cell laser-cut stents. However, data regarding the angiographic
and clinical outcomes of Y-stent-assisted coiling with 2 braided
stents are very limited in the literature."'"*

Low-profile braided stents have been introduced recently to
assist in the endovascular treatment of wide-neck intracranial an-
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16-18 These stents can be deliv-

eurysms located in small arteries.
ered through microcatheters with an internal diameter of 0.0165
inches; this small diameter facilitates navigation in small vessels
and improves the safety of stent placement during the treatment
of distal wide-neck aneurysms. Low-profile braided stents have
several advantages over laser-cut stents. The former type has a
sliding-strut design that allows improved wall apposition and
scaffolding compared with what laser-cut stents can achieve.
However, because the metal density of low-profile braided stents
is higher and the pore sizes are smaller than those of laser-cut
stents, there are concerns about the feasibility and safety of
performing a Y-stent placement procedure with 2 low-profile
braided stents.

In this retrospective study, we aimed to investigate the feasi-
bility, safety, and efficacy of the Y-stent-assisted coiling procedure
with double low-profile braided stents for the treatment of com-
plex bifurcation aneurysms. In this study, we used only LEO Baby
stents (Balt Extrusion, Montmorency, France), and we also as-
sessed the long-term angiographic and clinical outcomes of pa-
tients with complex bifurcation aneurysms treated with Y-stent-
assisted coiling using only low-profile braided stents.

MATERIALS AND METHODS

Patient Population

After approval was obtained from the institutional review board
of Istanbul Faculty of Medicine, we performed a retrospective
review of the interventional data base records. Patients with an
intracranial bifurcation aneurysm who were treated with the Y-
stent-assisted coiling technique using only low-profile braided
stents between July 2012 and January 2018 were identified. In
each case with a diagnosis of intracranial aneurysm, the decisions
regarding the indication for treatment and the most appropriate
method of treatment were made by multidisciplinary neurovas-
cular teams of experienced interventional neuroradiologists and
vascular neurosurgeons, who considered multiple factors such as
the morphology of the aneurysm sac, the morphologic relation-
ships between the aneurysm neck and daughter branches, the
anatomy of the target and parent arteries, the medical condition
of the patient, and any contraindications for antiplatelet therapy.
A Y-stent-assisted coiling procedure was performed to treat pa-
tients with wide-neck and complex bifurcation aneurysms. Wide-
neck aneurysms were defined as aneurysms with a dome-to-neck
ratio of <2 or a neck diameter of >4 mm. Complex bifurcation
aneurysms were defined as wide-neck aneurysms incorporating
>1 daughter vessel of an intracranial bifurcation. The patients’
medical records and radiologic images were collected. Three in-
terventional neuroradiologists (K.A., S.M., S.A.) evaluated the pa-
tients’ procedure reports, medical charts, and radiologic images.
The patients’ demographics, presenting symptoms, location and
size of aneurysms, medical history related to intracranial aneu-
rysms, stent deployment success, technical and clinical complica-
tions, and degree of aneurysm occlusion were recorded.

Endovascular Procedure

Antiplatelet therapy including 75 mg of clopidogrel and 300 mg of
aspirin daily was started at least 5 days before the endovascular
procedure in every patient. Platelet aggregation inhibition was
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FIG1. Anillustration demonstrating the Y-stent-assisted coiling pro-
cedure using 2 braided stents.

tested before the procedure (Multiplate Analyzer, Roche Diag-
nostics, Mannheim, Germany; or VerifyNow P2Y12 assay, Accu-
metrics, San Diego, California) to confirm a good response to
clopidogrel. Patients who responded inadequately to clopidogrel
were switched to prasugrel (10 mg/day) or ticagrelor (2 X 90
mg/day).

Every endovascular procedure was performed using a femoral
approach with the patient under general anesthesia. Intraproce-
dural anticoagulation was initiated immediately after the inser-
tion of a femoral introducer sheath with a bolus dose of 5000 1U,
followed by a heparin infusion to maintain an activated clotting
time between 250 and 300 seconds during the procedure. A 6F
guiding sheath (Neuron Max 088; Penumbra, Alameda, Califor-
nia) or an 8F guiding catheter (Envoy; Codman & Shurtleff, Rayn-
ham, Massachusetts) was placed into the target artery. Two mil-
ligrams of nimodipine (Nimotop) diluted with 0.9% NaCl to a
concentration of 0.05 mg/mL was infused through a guiding cath-
eter for 15 minutes (10 mL/min) to prevent the development of
vasospasm caused by guidewire or catheter maneuvers. A micro-
catheter with an internal diameter of 0.0165 inches (Echelon 10
microcatheter, Covidien, Irvine, California; or Vasco 10, Balt Ex-
trusion) for the delivery of the first stent was placed into the
daughter branch arising at a more acute angle from the aneurysm
neck. Another microcatheter for coiling (Echelon 10; or Headway
17, MicroVention, Tustin, California) was jailed in the sac of the
aneurysm before the stents were deployed. A LEO Baby stent was
deployed into the first daughter branch, extending proximal to
the main parent artery. Then, the second daughter branch was
catheterized with a stent-delivery microcatheter by passing
through the interstices of the initial stent. The second LEO Baby
stent was deployed into the second daughter branch extending
proximal to the main parent artery by passing through the inter-
stices of the initial stent, creating a Y-stent configuration. The
second stent was deployed by pushing the delivery catheter to-
gether with the deployment wire to ensure good expansion of the
stent in the interstices of the initial stent. After the deployment of
both stents, the coiling procedure was initiated with various bare
platinum coils (Target Detachable Coils, Stryker Neurovascular,
Kalamazoo, Michigan; MicroPlex/Cosmos/HyperSoft 3D, Mi-
croVention; Axium, Covidien) (Fig 1).

The coiling procedure was considered complete when com-



plete occlusion of the aneurysm sac was achieved or no further
coils could be safely deployed (Fig 1). At the end of the endovas-
cular procedure, immediate control digital subtraction angiogra-
phy images were obtained to check the filling status of the aneu-
rysm and the patency of the stents and intracranial arteries in the
territory of the target artery. Hemostasis at the femoral puncture
site was achieved using an arterial closure device (ExoSeal, Cordis,
Miami Lakes, Florida; or Angio-Seal, St. Jude Medical, St. Paul,
Minnesota). A control cranial CT examination was performed
before the patient was transferred to the neurointensive care unit.
Platelet aggregation testing was repeated before hospital discharge
to confirm an inhibition ratio between 60% and 90%. If needed,
the antiplatelet drug dosage was adjusted according to the results
of platelet aggregation testing. Dual antiplatelet therapy was
continued for at least 6 months. Dual antiplatelet therapy was
switched to aspirin thereafter.

Angiographic Follow-Up

Immediate postprocedural control DSA images were obtained
at the end of the endovascular procedures to assess aneurysm
occlusion according to the Raymond classification.'® The first
angiographic follow-up was performed at 6-9 months after the
endovascular procedure. The second angiographic follow-up was
performed between 12 and 18 months. Considering the results of the
second follow-up, the last follow-up DSA was performed at 24—48
months. Thereafter, patients were followed up with MR angiogra-
phy. Follow-up angiograms were obtained to assess the aneurysm
filling status and the development of in-stent stenosis or thrombosis.
Progressive thrombosis on follow-up imaging was defined as an im-
provement in the Raymond class from sac or neck filling (Raymond
class 3 or 2) to total occlusion (Raymond class 1). Recanalization was
defined as a worsening of the Raymond class.

Clinical Follow-Up

A detailed neurologic examination was performed immediately
after the endovascular procedure and at clinical follow-up to as-
sess the development of any neurologic symptoms. Any clinical
symptoms or signs that developed during the postoperative pe-
riod were recorded. Patients’ neurologic statuses were evaluated
using the modified Rankin Scale during discharge and at clinical
follow-up. Clinical follow-up was performed every 3 months in
the first year, every 6 months in the second year, and annually
thereafter.

Complications developing during the endovascular procedure
or within 7 days following the procedure were defined as peripro-
cedural. Clinical complications developing >7 days later were
considered delayed complications.

RESULTS

Patients, Demographics, and Aneurysms

Forty patients (25 females and 15 males) with 46 intracranial an-
eurysms were identified. The mean age of the patients was 52.1 *
11.4 years (range, 16—65 years). Forty bifurcation aneurysms
treated with the Y-stent-assisted coiling technique using LEO
Baby stents were included in this study. Six aneurysms treated
with other endovascular techniques were excluded from the sta-
tistical analyses. Thirty-eight of 40 aneurysms reported in this

FIG 2. Procedural and follow-up angiographic images of a 58-year-
old female patient with an unruptured MCA aneurysm. A, A prepro-
cedural DSA image reveals a 12-mm, complex, wide-neck MCA bifur-
cation aneurysm. The neck of the aneurysm involves the origins of
both daughter branches of the bifurcation. B, Inmediate postproce-
dural DSA image shows that the aneurysm is completely occluded. C,
Immediate postprocedural nonsubtracted angiogram obtained just
before the contrast injection. The image shows the Y-configuration
of the LEO Baby stents overlapping in the M1segment of the MCA and
extending into the upper (black arrow) and lower (white arrow)
trunks of the MCA. D, A12-month follow-up DSA image demonstrates
complete occlusion of the aneurysm.

study were unruptured. One patient had a wide-neck internal
carotid artery bifurcation aneurysm that had ruptured 2 weeks
before the endovascular treatment. Another patient had a recur-
rent anterior communicating artery aneurysm that had been pre-
viously coiled following its rupture. Thirty-seven of 40 aneurysms
had not been treated previously. Two patients had recanalized
anterior communicating artery aneurysms that had been previ-
ously treated by balloon-assisted coiling. Another patient with a
middle cerebral artery aneurysm was referred to our hospital after
a failed open surgery (clipping).

Twenty-two of 40 aneurysms were located in the MCA (55%);
9, in the anterior communicating artery (22.5%); 7, in the basilar
bifurcation (17.5%); and 2, in the ICA bifurcation (5%) (Fig 2).
The mean size of the aneurysms was 8.4 = 3.6 mm (range, 3-16
mm). In 3 patients (7.5%), Y-stent-assisted coiling was performed
as a bailout technique following coil protrusions developed dur-
ing the single stent-assisted coiling procedures (Fig 3). Preopera-
tive mRS scores were zero in all patients except 1 who had an mRS
score of 2 because of a recent subarachnoid hemorrhage.

Immediate Angiographic Results

The deployment of 2 LEO Baby stents in a Y-configuration was
achieved in all cases. A minor technical complication developed
during stent deployment in 2 patients (5%). In both patients, the
first stents were not fully apposed to the vessel walls. An in-stent
balloon angioplasty (Eclipse 2 L, GE Healthcare, Milwaukee, Wis-
consin; Scepter XC, MicroVention) achieved full wall apposition
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FIG 3. Procedural and follow-up angiograms of a 23-year-old male patient with unruptured
bilateral ICA bifurcation aneurysms. Y-stent placement was performed as a bailout procedure
after coil protrusion and consequent thrombus development following a single stent-assisted
coiling treatment. A and B, Preprocedural DSA and 3D reconstructed angiograms show a wide-
neck 6-mm aneurysm (arrows) located at the left ICA bifurcation. C and D, Procedural control
DSA and nonsubtracted angiograms show that the aneurysm has been coiled with the assistance
of a single LEO Baby stent extending from the ICA to the left anterior cerebral artery. The coil
mesh (arrows) protrudes into the M1segment of the MCA. E, A procedural DSA image reveals the
development of a thrombus (arrow) in the M1segment of the MCA. F, DSA image obtained after
a bailout deployment of a second LEO Baby stent into the MCA, creating a Y-configuration with
the first stent. As shown in the image, the deployment of the second stent successfully treated
the coil protrusion and restored the patency of the MCA. G and H, Nonsubtracted angiography
and an MIP reconstruction image of flat panel CT show the Y-stent configuration with 2 LEO Baby
stents. The images clearly show that there is no constriction of the second stent (deployed into
the MCA) at the intersection point of the stents. /, A 12-month follow-up DSA image shows
complete occlusion of the aneurysm and the patency of the stents.

within 6 hours, and the mRS score of this
patient was zero during discharge. One
patient with a left MCA aneurysm devel-
oped right hemiplegia and dysphasia 4
hours after the completion of the endo-
vascular procedure. Emergent DSA re-
vealed total occlusion of the stent de-
ployed into the upper MCA trunk. A
bolus infusion of intra-arterial tirofiban
through a microcatheter placed in the
M1 segment of the MCA resulted in total
recanalization. Although full recanaliza-
tion was achieved, moderate hemipare-
sis and dysphasia persisted in this case.
The patient’s cranial MR imaging exam-
ination demonstrated cerebral infarc-
tion in the left parietal cortex, and his
mRS score was 3 at the final clinical fol-
low-up. In 1 patient with an ICA bifur-
cation aneurysm, Y-stent placement was
performed as an emergent bailout tech-
nique to treat coil protrusion and conse-
quent thrombus formation during a sin-
gle stent-assisted coiling procedure. This
patient developed dysphasia that com-
pletely resolved within 6 weeks. We ob-
served minor hemorrhagic periproce-
dural complications in 2 patients (5%)
with MCA aneurysms. The immediate
postembolization CT images revealed a
thin layer of contrast extravasation con-
fined to the ipsilateral Sylvian fissures in
both cases. Neither patient developed
any neurologic symptoms other than
headache that lasted for 1-2 weeks. The
mRS score of each patient was zero at
discharge.

We observed a delayed thromboem-
bolic complication (2.5%) that remained
asymptomatic. The first follow-up DSA
of a patient with an ICA bifurcation an-

in both cases. The immediate control DSA images revealed total
aneurysm occlusion (Raymond class 1) in 29 patients (72.5%),
neck filling (Raymond class 2) in 10 aneurysms (25%), and sac
filling (Raymond class 3) in 1 aneurysm (2.5%).

Complications

There was no mortality in this study. Periprocedural (6 patients,
15%) or delayed (2.5%) complications developed in 7 patients
(17.5%). The complications resulted in neurologic symptoms in 5
patients (12.5%) and a permanent neurologic deficit in 1 patient
(2.5%). In 2 patients, intraprocedural control DSA images re-
vealed the development of in-stent thrombi. An intra-arterial bo-
lus infusion of tirofiban (Aggrastat, 1.25 mg diluted in 20 mL of
saline) just proximal to the thrombi through the stent-delivery
microcatheter caused complete resolution of thrombi in both
cases. However, one of these patients experienced mild weakness
in the contralateral upper extremity that completely regressed
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eurysm revealed the occlusion of the stent extending into the Al
segment of the anterior cerebral artery. The A2 segment and the
cortical branches continued to fill from the anterior communicat-
ing artery, and the patient remained asymptomatic.

Preoperative platelet aggregation tests revealed an inadequate
response to clopidogrel in 6 patients (15%). The antiplatelet ther-
apy was switched to prasugrel or ticagrelor, and no thromboem-
bolic complication developed in these cases.

Follow-Up

Every patient had at least 1 follow-up angiographic examination.
The mean duration of angiographic follow-up was 24.8 months
(range, 6—48 months). The final follow-up angiographic exami-
nation revealed Raymond class 1 occlusion in 34 patients (85%),
Raymond class 2 occlusion in 5 patients (12.5%), and Raymond
class 3 in 1 patient (2.5%). The follow-up angiography of a basilar



tip aneurysm (2.5%) with an immediate Raymond class 1 occlu-
sion showed recanalization (Raymond class 3), after which it re-
mained stable and did not require retreatment. Six of 11 aneu-
rysms (54.5%) with an immediate partial occlusion (Raymond
class 2 or 3) showed progressive thrombosis resulting in an ad-
vancement in the Raymond class during follow-up.

The mean duration of clinical follow-up was 26.6 months
(range, 6—48 months). The mRS score at the final clinical fol-
low-up was zero in 38 of 40 patients. The mRS score of the patient
with a preprocedural score of 2 did not change during the fol-
low-up period. The patient who developed a periprocedural MCA
infarction had an mRS score of 3 at the final clinical follow-up
examination.

DISCUSSION

The Y-stent-assisted coiling technique involves the deployment of
2 proximally overlapping stents into the daughter branches of a
bifurcation to reconstruct the wide neck of an aneurysm to pre-
vent coil protrusion. The navigation of stent delivery catheters in
the angulated daughter branches, the correct positing of stents,
navigation of the second stent through the struts of the first de-
ployed stent, and adequate expansion of the second stent at the
intersection point are the relatively complicating technical parts
of the Y-stent placement procedure.”° Laser-cut stents have been
used in most previous studies on Y-stent placement.*”*? In the
literature, the technical success rate of Y-stent-assisted coiling
ranges between 86% and 100%.*”*>" Recently, Bartolini et al®
reported the results of X- and Y-stent-assisted coiling treatment of
bifurcation aneurysms in 97 patients. These authors preferred to
use open/open-cell or open/closed-cell laser-cut stent combina-
tions for Y-stent placement. In their study, they reported the tech-
nical complications of excessively distal stent placement and dis-
location of the first stents into the aneurysm sacs, resulting in
incomplete treatment in 6.2% of the cases.

In a multicenter study reporting the results of Y-stent-assisted
coiling using various open- and closed-cell stent combinations,
technical complications related to stent deployment occurred in
6.7% of cases.® In the current study, the rate of technical success
was comparable with those reported in previous Y-stent-assisted
coiling studies. Minor technical complications occurred in 2 pa-
tients (5%). However, the complications did not cause treatment
failure or permanent morbidity. In this study, we used LEO Baby
stents, which could be delivered through low-profile microcath-
eters with luminal diameters of 0.0165 inches. Navigation in the
acutely branched small-sized daughter vessels is easier and safer
with low-profile microcatheters than with 0.21-inch microcath-
eters. Furthermore, because the LEO Baby stents have a braided
construction, they are resheathable or repositionable up to ap-
proximately 95% of their length, which is a major advantage over
nonretrievable open-cell stents for precise stent placement.® Be-
cause low-profile braided stents have smaller cell sizes than laser-
cut stents, there were unfounded concerns about the technical
feasibility of Y-stent placement using low-profile braided stents.
However, low-profile braided stents have a sliding-strut design
that permits the movement of the struts over each other, causing
the expansion of cells in the first stent to accommodate the second

deployed stent in Y-stent placement.'"**

In a benchtop study, Makoyeva et al** reported that Y-stent
placement using self-expandable braided stents did not lead to
metallic stenosis at the site of stent crossing. The compliant cell
size of braided stents facilitates the passage of the microcatheter
through the stent and reduces the constriction of the second stent
between the struts of the first stent.>” In our cases, we applied a
controlled axial force during the deployment of the second stent
by pushing the delivery catheter together with the stent wire. This
maneuver facilitates the expansion of the second stent during its
deployment between the struts of the first stent. In this study,
Y-stent construction was successfully achieved in every case with
no major technical complications. The results of this study dem-
onstrate that Y-stent placement using low-profile braided stents is
technically feasible.

In this study, we observed the development of complications
in 17.5% of cases. Most complications did not result in neurologic
deficits, and permanent morbidity developed in only 2.5% of the
patients. In a multicenter retrospective study, Fargen et al® ana-
lyzed the clinical and angiographic outcomes of 45 aneurysms
treated with a Y-stent-assisted coiling technique. Most included
aneurysms were unruptured basilar tip aneurysms, and the inves-
tigators found a complication rate of 11.1%. Bartolini et al” re-
ported a periprocedural complication rate of 19.6% and a perma-
nent morbidity rate of 10% following Y- or X-stent-assisted
coiling procedures. In another study, Spiotta et al*' assessed
the medium-term results of Y-stent-assisted coiling procedures
performed using first- and second-generation Neuroform stents
(open cell; Stryker Neurovascular). The investigators observed an
exceptionally high periprocedural complication rate of 31.6%.
Mohlenbruch et al'” reported the medium-term results in 8 pa-
tients who were treated with Y-stent-assisted coiling using a dou-
ble LVIS Jr stent (MicroVention), which is a low-profile braided
stent. The team observed a periprocedural ischemic complication
in 1 of 8 patients (12.5%) without any permanent consequences.
The complication and morbidity rates of the current study are
comparable with those of previous Y-stent-placement studies.
The favorable clinical outcomes of the patients in the current
study suggest that Y-stent-assisted coiling using double low-pro-
file braided stents is a relatively safe endovascular procedure for
the treatment of complex bifurcation aneurysms.

In the literature, the immediate aneurysm occlusion rates fol-
lowing Y-stent-assisted coiling are variable.”””>*" Spiotta et al
reported that immediate complete occlusion was achieved in only
23.6% of the aneurysms treated with Y-stent-assisted coiling.”' In
the study conducted by Fargen et al,° the immediate total occlu-
sion rate was 43%. Bartolini et al® reported an immediate com-
plete occlusion rate of 46.7%. In the literature, the immediate
total occlusion rates following Y-stent-assisted coiling procedures
are relatively low compared with the results of single-stent-as-
sisted coiling studies.>'”*' However, when interpreting these re-
sults, one should consider that aneurysms treated with the Y-
stent-assisted coiling technique are usually large and challenging
with highly complex morphology. Furthermore, some surgeons
might not force the coiling procedures to achieve immediate com-
plete occlusion, relying instead on the flow-diverting capacity of
the Y-stent placement configuration.’

In the current study, the rate of immediate total aneurysm

AINR Am J Neuroradiol @@ @ 2018  www.ajnr.org 5



occlusion was 72.5%. These data show that complex bifurcation
aneurysms could be effectively treated by coiling with the assis-
tance of double low-profile stents in a Y-configuration. We ob-
served immediate total or near-total occlusion (Raymond classes
1 and 2) in 97.5% of our cases, which is a noticeably high rate
compared with the results of previous Y-stent-assisted coiling
studies.*®?" The high scaffolding and flow-diversion capacity of
the low-profile braided stent used in this study may have contrib-
uted to this relatively high immediate aneurysm occlusion
rate.”>** Furthermore, we did not rely on the flow-diversion ca-
pacity of the stents, and we continued the coiling procedure until
complete occlusion was achieved or no further coils could be
safely deployed.

The recurrence risk of aneurysms treated with stent-assisted
coiling is significantly lower than that of aneurysms treated with
primary coiling or balloon-remodeling techniques.*® Stents have
some biologic and hemodynamic effects on the parent arteries
that promote the progressive thrombosis of aneurysms and re-
duce the risk of recanalization. Implantation of stents causes a
flow-diversion effect that decreases the hemodynamic stress on
the aneurysm sac and facilitates thrombosis of aneurysms.*®
Moreover, stent implantation induces endothelialization that
progresses over the stent struts and leads to healing of the aneu-
rysm neck.”” Kono and Tereda®® used a computational fluid dy-
namics model to investigate the hemodynamic effects of different
stent-placement configurations. Those investigators found that
the Y-stent-placement configuration caused the strongest reduc-

tion of flow velocity in aneurysms. Chalouhi et al*’

reported that
the recurrence and retreatment rates of basilar bifurcation aneu-
rysms treated with Y-stent-assisted coiling were significantly
lower than those of aneurysms coiled with the assistance of single
stents. In support of these findings, we observed progressive
thrombosis in 54.5% of the aneurysms with initial partial filling,
and complete aneurysm occlusion was achieved in 85% of pa-
tients during the 24.8-month follow-up . Only 1 patient showed a
recurrence, which did not require retreatment.

The current study has some limitations that should be ac-
knowledged. This study was a nonrandomized retrospective
study. Therefore, there was no control group of patients who un-
derwent alternative endovascular treatments. Additionally, the ef-
fects of patient-selection bias cannot be excluded from the results.

CONCLUSIONS

Coiling with the assistance of double low-profile braided stents in
a Y-configuration is a feasible endovascular technique. The long-
term angiographic and clinical outcomes of this retrospective
study demonstrate that Y-stent-assisted coiling using low-profile
braided stents is an effective, relatively safe, and durable endovas-
cular method for the treatment of wide-neck and complex bifur-
cation aneurysms.
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