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ABSTRACT

Objective: Flow-diverting stents are safely used for treating carotid artery aneurysms. Its use is limited in
areas with dense branching, and more limited in posterior circulation arteries that have dense deep feeders.
The aim of this study is to investigate the efficacy and safety of flow diverter stents in posterior circulation
aneurysms.

Material and Methods: A total of 15 patients with subarachnoid hemorrhage and nine patients with inci-
dental posterior circulation artery aneurysms, admitted to the clinic from 2019 to 2022, were included in
the study. The procedure was performed on all patients under general anesthesia, with antiplatelet therapy
being administered both before and after the procedure. Among these patients, 11 received a combination
of flow-diverting stent and coiling, while 13 patients were treated solely with a flow-diverting stent. The Ray-
mond-Roy classification and the modified Rankin Scale (mRS) score were employed to assess the occlusion
rate and the outcome scores of the patients, respectively.

Results: In this group, 15 patients were discharged with an mRS score of 0, three patients with a score of
2, two patients with a score of 3, and one patient with a score of 4. Of the included patients, three patients
died and three patients experienced thromboembolic events. Two patients developed dysphagia, which was
resolved after six months. Two patients received second flow-diverting stent, as they had residual filling. Total
occlusion was observed in 21 patients (6-18 months of follow-up).

Conclusion: Posterior circulation aneurysms are challenging to treat and carry elevated mortality and mor-
bidity rates. Thanks to advancements in stent technology and the availability of new-generation antiplatelet
medications, the risk of thromboembolism has been reduced. As a result, the utilization of flow-diverting
stents in treating posterior circulation aneurysms has gained widespread acceptance for its safety and ef-
fectiveness.
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Posterior Sirkiilasyon Anevrizmalarinda Akim Yonlendirici Stent Kullanimi

Giris: Akim yonlendirici stentler karotid arter anevrizmalarinda glivenle kullaniimaktadir. Dallanmalarin yo-
gun oldugu alanlarda kullanimi kisithdir. Ozellikle derin besleyicilerin yogun oldugu posterior sirkiilasyon
arterlerinde kullanimi daha da kisitlanmistir. Bu yazida, akim yonlendirici stent kullandigimiz 24 hastayla ilgili
bulgularimizi paylasmak istedik.

Gereg ve Yontemler: Klinigimize 2019-2022 tarihlerinde basvuran 15 kanamis dokuz insidental saptanan
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Flow Diverter Stent in Complex Aneursyms

INTRODUCTION

Posterior circulation aneurysms are challenging to treat
and are associated with high mortality and morbidity rates
due to their heterogenous aneurysm configurations (inclu-
ding saccular, fusiform, dissecting, and partially thrombo-
sed) and the critical role played by posterior circulation
branches. These branches, rich in perforators, are essential
for supplying important control centers. Flow-diverting (FD)
stents work by directing the flow out of the aneurysm by
using their high surface area and low porosity. Although this
increases the risk of thrombus in perforators, FD stents have
started a new trend in the treatment of intracranial ane-
urysms and are becoming increasingly popular worldwide
(1,2). They have been effectively used for treating anterior
circulation aneurysms. Nonetheless, initially, FD stents were
not employed for posterior circulation arteries with a high
volume of perforators due to the heightened risk of throm-
bus formation (3,4). They were mainly used for the treatment
of dissecting fusiform aneurysms in this region. Other poste-
rior circulation aneurysms have been treated using neck-
modeling stents and coiling. However, posterior circulation
aneurysms have a higher risk of rupture than anterior circu-
lation aneurysms and have a worse clinical course when

ruptured (5). The inadequate closure of aneurysms using
conventional stents and coils, along with the occurrence of
recurrent bleeding from residual areas, combined with the
heterogeneous configurations of aneurysms in this specific
region, has prompted the investigation of novel endovascu-
lar treatment approaches for posterior circulation ane-
urysms. The use of FD stents in this field has increased with
the advancements in stent technology and enhanced effi-
cacy of new-generation antiplatelet drugs. In the present
study, our aim was to share our clinical experience of trea-
ting 24 patients with posterior circulation artery aneurysms
through the application of FD stents at our medical facility.

MATERIALS and METHODS

Between 2019 and 2022, 53 patients were diagnosed
with posterior circulation aneurysm in our clinic. Of these
patients, 12 underwent surgery and 41 received endovascu-
lar treatment. Of the 41 patients who received endovascular
treatment, 24 patients with FD stents were included in this
study. Among the included patients, 13 were exclusively
treated with FD stents, whereas 11 underwent FD stenting
and coiling (Figure 1-3). The demographic data, location and
size of aneurysms, treatment methods, complications, occlu-
sion rates, and outcome scores of the patients were recor-
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Figure 3. Basilar artery aneurysm treated with a flow diverter stent.

ded. Raymond-Roy classification was used to determine the
occlusion rates of the patients, and modified Rankin Scale
(mRS) scoring was used to determine their outcome scores.
The mean follow-up period of the patients was 8.2 months
(6-20 months).

Antiplatelet loading was administered on the morning
of the operation for patients with bleeding aneurysms, and
3-5 days before the operation for non-bleeding patients
(presurgel 10 mg or clopidogrel 75 mg, and aspirin 300 mg).

RESULTS

Among the included patients, 11 patients were male, and
the mean age was 53.2 years (23-78 years). Although 15 pati-
ents presented with subarachnoid hemorrhage (SAH), nine
patients were detected with posterior circulation artery ane-
urysms. Among them, four, two, three, three, one, three, and
eight patients had basilar trunk artery, basilar apex (giant),
vertebrobasilar junction (VBJ), posterior cerebral artery (PCA),
superior cerebral artery, vertebral artery, and posterior inferi-
or cerebellar artery aneurysms, respectively. Of these ane-
urysms, 21 were saccular. Among these cases, two aneurysms
were fusiform in shape, while one presented as dolichoectatic
dilatation, with the patients having a history of ischemic
attacks in the posterior circulation. Of these patients, 11 were
treated with FD stenting and coiling, and 13 were treated
only with FD stents. At discharge, 15 patients had an mRS
score of 0, three patients had a score of 2, two patients had a
score of 3, and one patient had an mRS score of 4. Among the
included patients, three died and three experienced throm-
boembolic events. One patient had permanent deficit due to
thromboembolism. Two patients developed dysphagia,
which was resolved after six months. Two patients received a
second FD stent as they had residual filling at the time of their
six-month follow-up visit. Complete occlusion was observed
in the remaining 19 patients (Table 1).

DISCUSSION

Posterior circulation aneurysms are often complex due to
their location, presence of several perforators, and their mor-
phological structure. Surgical and endovascular treatment is
more difficult in posterior circulation aneurysms than in
anterior circulation aneurysms, and the complication rates
are higher in the former. Previously, surgical treatments were
associated with increased mortality and morbidity rates
(6,7). Despite a partial decrease in this rate due to the
advancement of microsurgical techniques and microscopes,
mortality and morbidity rates associated with posterior cir-
culation aneurysms remained higher than those associated
with surgery for anterior circulation aneurysms. In the early
days of endovascular treatment, there was optimism about
achieving reduced mortality and morbidity rates. However,
conventional stents and coils proved inadequate for effec-
tively treating complex aneurysms located in this particular
area (8,9). The advent of FD stents represents a new source of
hope. FD stents have proven effective in treating anterior
circulation aneurysms and, more recently, posterior circula-
tion aneurysms. Although initially limited to the posterior
circulation due to the presence of deep feeders, their appli-
cation has broadened with advancements in stent technol-
ogy and antiplatelet drugs.

In 2012, Philips TJ et al. assessed 32 patients who under-
went FD stenting for posterior circulation aneurysms. The
study revealed that 14% of patients experienced occlusion of
perforating arteries, 9.4% developed lasting neurological
impairment, and the rate of complete occlusion stood at
72% after one year (10). In our own study, we observed a
total occlusion rate of 80% during the six-month follow-up
period.
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Table 1. Demographic data and results of patients

Age
Age range (23-78)
Mean age 53.2
Sex
Male 1
Female 13
Symptoms
SAH 15

Incidental (Headache, vomiting...)

Aneurysm morphology (Including additional ICA aneurysms on the same side)

Saccular 21
Fusiform 2
Dolichoectasia 1

Aneurysm size
Small (0-5 mm)
Medium (5-10 mm) 15
Large (10-25 mm)
Giant (>25 mm)

- N

Aneurysm localization
Basilar body
Basilar apex
VBJ
PCA
SCA
Vertebral artery
PiCA

Endovascular treatment

FD stent 13
FD stent and coil 11

00 W = W W N D

Complication
Thromboembolism 3
Swallowing weakness

Outcome score

mRS 0
mRS 2
mRS 3
mRS 4
mRS 6 (Exitus)

—_
wv

w = N W

Occlusion rates in the first six months
RR Class 1 (Total occlusion) 19
RR Class 2 1
RR Class 3 1

SAH: Subarachnoid hemorrhage, ICA: Internal carotid artery, VBJ: Vertebrobasilar Junction, PCA: Posterior cerebral artery, SCA: Superior cerebellar artery, PICA:
Posterior inferior cerebellar artery, FD: Flow diverter, mRS: Modified Rankin Score, RR: Raymond-Roy.
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A meta-analysis conducted by Cheng-Bin Wang et al. in
2016 analyzed patients with posterior circulation aneurysms
who were treated using FD stent. A total of 220 posterior
circulation aneurysm patients were included in 14 studies.
The study revealed a total mortality rate of 15%, and it was
reported that the rate was higher in cases with giant aneu-
rysms. At six-month follow-up, complete occlusion rate was
84%, and incidence rates of ischemic stroke, perforator
occlusion, postoperative SAH, and intraparenchymal hemor-
rhage were 11%, 7%, 3%, and 4%, respectively. The authors
emphasized that although the use of FD stents in posterior
circulation aneurysms yields high occlusion rates, they
should be performed in a carefully selected set of patients in
advanced medical centers due to high mortality and morbid-
ity rates associated with the procedure (11). In our study, the
rate of ischemic events was 12%.

In their meta-analysis, Alwakeal et al. examined 301
patients who underwent treatment with FD stents. The
analysis revealed that 22% of the patients experienced sig-
nificant complications, 65% achieved total occlusion, and
67% were discharged with an mRS of 0 to 2. This study
underscored the significance of FD stents as a crucial tool in
the treatment of posterior circulation aneurysms.
Additionally, patient age, aneurysm size, prior treatment his-
tory, and the quantity of FD stents employed were found to
be correlated with complications and treatment outcomes
(12).

Recently, FD stents have been applied in treating aneu-
rysms located within the primary vascular structures of the
posterior circulation, as well as the perforating arteries stem-
ming from these structures. These applications have yielded
successful outcomes.

A multicenter study led by Samer et al. evaluated 18
patients who had undergone treatment with FD stents for
aneurysms originating from basilar artery perforators. The
study found that the total mortality rate was 2%, but 81%
patients had a favorable outcome score (mRS 0-2) and the
total occlusion rate was 100% (13). In our study, 75% of
patients were discharged with mRS 0-2.

Da Ros et al. used FD stents for the treatment of seven
hemorrhagic aneurysms of the posterior circulation perfo-
rating artery and achieved complete occlusion in 85%
patients. Six patients were discharged with an mRS of 0 and
one with an mRS of 4. It was concluded that FD stent treat-
ment can be an effective and safe treatment method even in
perforating artery aneurysms (14).

The utilization of FD stents in posterior circulation aneu-
rysms has become prevalent thanks to advancements in
stent technology. The declining complication and mortality
rates contribute to its increasing utilization each year.

CONCLUSION

The use of FD stent in treating posterior circulation artery
aneurysms has gained popularity in recent years. Although
its initial application was limited by the dense localization of
deep feeder arteries in this area, its utilization is now expen-
ding even for aneurysms arising from deep feeder arteries. FD
stenting proves to be an effective and safe method for treating
posterior circulation aneurysms.
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