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Objective : Vertebral artery dissecting aneurysm (VADA) is a very rare subtype of intracranial aneurysms; when ruptured, it is
associated with significantly high rates of morbidity and mortality. Despite several discussions and debates, the optimal treatment
for VADA has not yet been established. In the last 10 years, flow diverter devices (FDD) have emerged as a challenging and new
treatment method, and various clinical and radiological results have been reported about their safety and effectiveness. The aim of
our study was to evaluate the clinical and radiological results with the use of FDD in the treatment of unruptured VADA.

Methods : We retrospectively evaluated the data of all patients with unruptured VADA treated with FDD between January 2018
and February 2021 at our hybrid operating room. Nine patients with unruptured VADA, deemed hemodynamically unstable,
were treated with FDD. Among other parameters, the technical feasibility of the procedure, procedure-related complications,
angiographic results, and clinical outcomes were evaluated.

Results : Successful FDD deployment was achieved in all cases, and the immediate follow-up angiography showed intra-
aneurysmal contrast stasis with parent artery preservation. A temporary episode of facial numbness and palsy was noted in
one patient; however, the symptoms had completely disappeared when followed up at the outpatient clinic 2 weeks after the
procedure. The 3-6 months follow-up angiography (n=9) demonstrated complete/near-complete obliteration of the aneurysm
in seven patients, and partial obliteration and segmental occlusion in one patient each. In the patient who achieved only partial
obliteration, there was a sac 13 mm in size, and there was no change in the 1-year follow-up angiography. In the patient with
segmental occlusion, the cause could not be determined. The clinical outcome was modified Rankin Scale 0 in all patients.

Conclusion : Our preliminary study using FDD to treat hemodynamically unstable unruptured VADA showed that FDD is safe and
effective. Our study has limitations in that the number of cases is small, and it is not a prospective study. However, we believe that
the study contributes to evidence regarding the safety and effectiveness of FDD in the treatment of unruptured VADA.
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INTRODUCTION

Vertebral artery dissecting aneurysm (VADA) is a very rare
subtype of intracranial aneurysm, which when ruptured, is as-
sociated with significant rates of morbidity and mortality. Al-
though there have been many discussions and reports about
VADAs, the optimal treatment method has not yet been clearly
established. In the case of ruptured VADAs, a reconstruction
method including stent coiling or multiple stents, or a decon-
struction method such as parent artery trapping is performed
according to the characteristics of the case. However, for the
treatment of unruptured VADASs, conservative treatment using
anticoagulation therapy is the first line of treatment; neverthe-
less, depending on the status, including the size of the dissect-
ing segment and the change in shape or progression of related
symptoms, endovascular treatment is also actively consid-
ered”.

The treatment is determined according to the dominance of
the parent artery and the inclusion of posterior inferior cerebel-
lar artery (PICA) or various branches in the dissecting segment,
and is not different from the treatment for ruptured VADAs. In
recent times, with the development of endovascular devices,
treatment of such cases using flow diverter devices (FDD)
such as Pipeline Embolization Device (PED; Medtronic Inc.,
Minneapolis, MN, USA), Flow Redirection Endoluminal De-
vice (FRED; Microvention, Aliso Viejo, CA, USA), and Surpass
Flow-Diverter (Surpass; Stryker Neurovascular, Fremont, CA,
USA) has been reported. However, such reports were individual

. 19,27,28
cases with successful treatment outcomes

. The purpose of
this study was to determine the radiological and clinical results
of consecutive cases treated with FDD for unruptured VADA

considered to be hemodynamically unstable lesions.

MATERIALS AND METHODS

This retrospective study was approved by the Institutional
Review Board of Pusan National University Yangsan Hospital
(IRB 05-2021-177).

Study population demographics and characteristics
We retrospectively included all patients treated with the
FDD at our hybrid operating room between January 2018 and

February 2021 for clinically and angiographic confirmed un-

892 https://doi.org/10.3340/jkns.2021.0181

ruptured VADA. Our institution defined an aneurysm with
fusiform change and irregular shape in the vertebral artery
(VA), accompanied by sudden posterior neck pain, as a dis-
secting aneurysm. And in short term follow-up vessel wall
magnetic resonance (MR) image, if an intimal flap, mural he-
matoma, or thrombus is identified, we confirmed the lesion as
a dissecting aneurysm. In addition, hemodynamically unsta-
ble lesions to be treated as follows; a history of subarachnoid
hemorrhage (SAH), increased dissecting size on follow-up, in-
creased size of thrombus, and sustained contrast stagnation in
the dissecting segments were considered as indications for
treatment. We did not use FDD for VAD with stenosis or
pear-string sign. In this case, there is a possibility that occlu-
sion may occur at the stenosis site during the procedure.
Therapeutic options such as parent artery occlusion, stent-
assisted coiling, and multiple stents were discussed between
the patients and our vascular team; the benefits and risks for

all treatment options as well as the FDD were discussed.

Endovascular procedures

Diagnostic and endovascular procedures were performed
using the Artis Zeego robotic C-arm monoplane digital sub-
traction angiography (DSA) system (Siemens Healthcare,
Forchheim, Germany) in the hybrid operating room. Except
for one patient, all patients underwent treatment under gener-
al anesthesia. An 8-Fr femoral sheath was placed in the right
femoral artery. DSA and 3D rotational angiography were per-
formed, and these images were used to determine the best
working angle and measure the size of dissecting segment and
diameter of the parent artery. A 6-Fr Shuttle (Cook, Bloom-
ington, IN, USA) guiding catheter with 5-Fr Sofia (Microvention)
intermediate catheter was placed in the VA. Using a coaxial
system, a Headway 27 or 21 microcatheter (Microvention) was
navigated over a Synchro-14 (Boston Scientific, Natick, MA,
USA) microwire in the target artery, beyond the dissecting
segment. The FDD was navigated and deployed across the dis-
secting segment using a standard push and pull technique in
all cases. After deployment of the FFD, dyna-CT (Siemens
Healthcare) was performed to identify the FFD wall apposi-
tion. At the end of this process, a DSA image was taken after
15 minutes to confirm delayed thrombus formation.

Determination of the size and length of FDD is highly relat-
ed to the success or failure of the treatment. Therefore, we de-

cided the appropriated size and length as follows. The size of
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the FDD was determined using the average value of the proxi-
mal and distal portion of the normal vessel to be covered by
the FDD, and the length was determined with a margin of 5 to
10 mm.

For the successful deployment of FDD during the proce-
dure, two part were considered the most. First, the distal part
of FDD should be spread in the shape of a wine glass, and then
placed at the appropriated distal portion. The next important
thing is to deploy FDD uniformly. For this, it is important to
deploy FDD while maintaining proper tension on the inter-

mediated catheter and mcrocatheter.

Antiplatelet medication

Patients were administered aspirin (100 mg) and clopidogrel
(75 mg) daily for at least 7 days before the elective procedure.
P2Y12 reaction units (PRU) were analyzed using the Verify
Now assay prior to the procedure, and patients with values
greater than 230 were regarded as clopidogrel non-responders.
In such patients, prasugrel was administered immediately be-
fore the procedure, and clopidogrel was replaced with prasug-
rel after the procedure. During the procedure, 3000 U of
heparin was administered (depending on the patient’s body
weight, 50 IU/Kg). If the procedural duration exceeded 1 hour,
an additional 1000 IU of heparin were administered per hour.

All procedures were performed under general anesthesia
except in one patient who had a high risk of developing respi-
ratory failure during general anesthesia due to Swyer James
syndrome. All procedures were performed via femoral artery
access with systemic heparinization. The flush system con-
tained 5000 IU of heparin per liter.

Assessment and follow-up

Clinical data, neurological examination at baseline, and
outcomes based on modified Rankin Scale (mRS) scores at
discharge and at 2 weeks and 3, 6, 9, 12-month follow-up were
evaluated.

Follow-up angiography was performed after device place-
ment at during 3—6 months follow-up. Follow-up imaging was
evaluated for patency of the parent vessel and branching ar-
tery; obliteration of the aneurysm, and contrast stagnation
was graded according to the grading scales for occlusion of the
aneurysm after FDD treatment”"*". If the result on the first
angiography appeared good (aneurysm obliteration grades 3

and 4), the course was observed after 6 months with MR ves-

sel wall images. In cases with poor results (aneurysm oblitera-
tion grades 1 and 2), conventional angiography was performed
once more at 12 months.

In addition, dyna-CT was performed after placement to as-

certain the apposition of the FDD with the parent vessel wall.

RESULTS

There were nine patients (seven females and four males),
and the mean age was 54 years (range, 32—74) (Table 1). The
exact location of the lesion was determined by diagnostic an-
giography and MR vessel wall images. Eight patients were V4
segment and one patient was V3 segment. In seven of these pa-
tients were PICA involving dissecting segment. The dominancy
of the left and right side was compared through diagnostic an-
giography, and if the size was twice as thick, it was considered
as a dominant. The lesion was in the dominant VA in two pa-
tients, in the non-dominant artery in two patients, and in five
patients, the left and right dominance were not clear.

On admission, five patients had a lesion-related occipital
headache, but four had no related symptoms. Therefore, the
mRS score of five patients was 1 point.

Endovascular access and treatment were successful in all
nine cases. All devices were successfully placed over the dis-
secting segment, providing complete coverage and demon-
strating contrast stagnation in the dissecting segment on im-
mediate angiography and 15 minutes delayed angiography.
There were no peri-procedural or immediate post-procedural
complications, except in one patient (case No. 6). The patient
complained of mild facial palsy and numbness on the day af-
ter the procedure, and a small infarction was found in the me-
dulla on diffusion-weighted magnetic resonance imaging
(MRI) (Fig. 1C). The patient’s symptoms completely disap-
peared the next day, and he was discharged on the third day.
All patients were discharged following the 3 days follow-up
after the procedure. At the time of discharge, none of the pa-
tients complained of related symptoms or signs. None of the
patients complained of discomfort during the outpatient clini-
cal follow-up. All the patients who had a headache reported
improvement in headache.

The data of follow-up conventional angiography at 3—6
months was available for all patients (Table 2). Complete/near-

complete obliteration (grading scale 3 and 4) was seen seven
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patients. In one patient, the maximal aneurysm size, includ- occlusion of the dissecting segment in which the FDD was de-
ing the thrombus was decreased, but partial obliteration state. ployed.

At the 12-month follow-up angiography, the results were not All nine patients were able to confirm their clinical status as
different from those of the first angiography. In one patient planned, at the outpatient clinic. Six months after the proce-
(case No. 6, Fig. 1), the first conventional angiography revealed dure, the antiplatelet medication was changed from dual to

Fig. 1. Case No. 6. A : Digital subtraction angiography (DSA) shows a vertebral artery dissecting aneurysm (23x11 mm). B : A small posterior inferior
cerebellar artery originating at dissecting segment, but a connection with the anterior inferior cerebellar artery is observed. C : A Pipeline embolization
device (PED) was appropriately deployed to adequately cover the dissecting segment without crossing the contralateral vertebrovasilar junction. The
arrows indicate the distal/proximal tip position of the PED. D : DSA follow-up 15 minutes after the procedure shows no abnormalities. E : A diffusion
weighted image performed the day after the procedure shows a small infarction at the medulla oblongata. F : Three months follow-up DSA shows that
the lesion where the PED was deployed is completely occluded. The size of the vertebral artery is also reduced due to the occluded lesion. Gand H :
Blood flow through the contralateral vertebral artery and retrograde collateral flow through the posterior communicating artery fills the occluded right
vertebral artery territory.

Table 2. Summary of angiographic outcomes

oo Immediate angiography 3-6 months angiography follow-up 12 months angiography follow-up

No. Grunwald Kamran O’Kelly Grunwald Kamran O’Kelly Grunwald Kamran O’Kelly
etal.” etal.” etal.” etal.” etal.” etal.” etal.” etal.” etal.”

1 0c 0A A3 4 4A D 4 4A D

2 0b 0A A2 3c 3A C 4 4A D

3 0c 0A A3 2C 2A B3 e 2A B3

4 0c 0A A3 3b 3A C2

5 0c 0A A3 3b 3A 2 3b 3A 2

6 0b 0A A2 Segmental occlusion

7 0b 0A A2 4 4A

8 0b 0A A2 4 4A

9 0c 0A A3 4 4A

J Korean Neurosurg Soc 64 (6) : 891-900 895



J Korean Neurosurg Soc 64 | November 2021

monotherapy.

lllustration case 1 (case No. 1)

A 46-year-old female patient complained of sudden onset
headache and was admitted to the emergency room. MRI and
magnetic resonance angiography (MRA) showed a ruptured
right middle cerebral artery aneurysm and unruptured right
V4 dissecting aneurysm. Coil embolization was performed for
treatment of the ruptured aneurysm, and conventional angi-
ography performed 6 months later revealed mild enlargement
of the V4 dissecting aneurysm. Treatment was decided consid-
ering the history of SAH. FRED was successfully deployed at
the site of the lesion. At the follow-up angiography after 6
months, scanty contrast inflow was observed, and at the fol-
low-up angiography after 12 months, complete obliteration of
the aneurysm was confirmed (Fig. 2).

llustration case 2 (case No. 3)

A 60-year-old male patient was referred to the neurosurgery
unit following the detection of an aneurysm on a brain MRI
performed for evaluation of lung cancer metastasis. PICA
originated V4 dissecting aneurysm was found, and part of
the aneurysm was filled with thrombus. Because of the poor
cardiopulmonary function, general anesthesia could not be
administered, and treatment was planned using FDD, which
had a short procedural duration. The procedure was per-
formed under mild sedation with pain control and was suc-
cessful. Since retention of the contrast stagnation was clearly
seen, immediately after the procedure, a good result was ex-
pected. However, in the angiography at 3 and 12 months, the
contrast stagnation decreased compared to that in the imme-
diate postoperative state, but the aneurysm was only partially
occluded (Fig. 3). Considering the poor life expectancy antic-

ipated due to lung cancer no additional treatment was pro-
vided.

Fig. 2. Case No 1. A: Digital subtraction angiography (DSA) showing a vertebral artery dissecting aneurysm (8x6 mm). B : Flow Redirection Endoluminal
Device (FRED; 2.5x18) was deployed across the aneurysm neck. C : Six-month follow-up DSA shows marked reduction in the size of the aneurysm.
However, until the venous phase, the contrast stagnation is retained in the part of the aneurysm. D : Twelve-month follow-up DSA demonstrates a
completely remodeled normal vertebral artery.

' L

Fig. 3. Case No. 3. A : Contrast magnetic resonance imaging to confirm brain metastasis of lung cancer shows a thrombosed aneurysm. B : In digital
subtraction angiography (DSA), a dissecting aneurysm is observed with a large sac involving the origin of the posterior inferior cerebellar artery. C : Flow
Redirection Endoluminal Device (FRED) was deployed without crossing the contralateral vertebrobasilar junction and including across the aneurysm
neck. D : The size of the aneurysm was reduced in DSA at 3-month follow-up DSA. However, it has reduced by more than 50%, and a large amount of
contrast agent still fills the aneurysm. E : Twelve-month follow-up DSA, shows no difference compared to the previous exam.

896 https://doi.org/10.3340/jkns.2021.0181
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[llustration case 3 (case No. 6)

A 54-year-old male patient visited the outpatient clinic due
to an abnormal finding on the MR As. He had the first episode
of headache 6 months ago, and a dissecting aneurysm on the
right V4 segment was seen on the MRI performed at a local
hospital. However, the local hospital could not diagnose the
lesion. Six months later, the patient revisited the hospital due
to a mild headache, and MRI and MRA were performed
again. The lesion was discovered at that time, and the size of
the dissection segment had increased; hence, he was referred
to our hospital.

It was found that a small PICA originated in the dissecting
segment, but there was a connection with the anterior inferior
cerebellar artery. Considering that the patients were young
and the lesion involved the dominant VA, it was decided to
use FDD for the treatment. The procedure was performed
successfully, and after 15 minutes, no remarkable finding was
seen on the DSA. Immediately after the procedure, the patient
had no abnormal symptoms. However, on the next day, the
patient complained of mild facial palsy and facial numbness.
We performed diffusion-weighted MRI and confirmed a
small infarction at the medulla oblongata. Fortunately, on the
next day the symptoms had completely disappeared. The pa-
tient’s PRU was 209, which was within the therapeutic zone,
but we used prasugrel instead of clopidogrel. At the scheduled
outpatient clinic visit, the patient reported that the headache
had improved and there were no symptoms.

On the conventional angiography performed 3 months lat-
er, it was confirmed that the entire parent artery where the
FDD was deployed was occluded. Fortunately, the retrograde
flow through the fetal-type posterior communicating artery
(PCoA) provided adequate blood supply to the basilar artery

and cerebellar arteries (Fig. 1).

DISCUSSION

VADA is a very rare disease; however, due to the high mor-
bidity and mortality associated with it, careful management
with neurosurgery is necessary. Since MRI was introduced as
a diagnostic modality, unruptured VADA has been diagnosed
more frequently””. VADA alters the shape of the parent artery
leading to narrowing, widening, occlusion, or pseudo-aneu-

rysm formation. As a result, it might cause sub-occipital head-

ache, cerebral infarction, or SAH. In particular, in patients
presenting with SAH, a poor outcome is predicted due to the
high rate of re-bleeding™"”. Therefore, it is important for neu-
rosurgeons to analyze the risk factors for rupture and decide
on an appropriate treatment for unruptured VADA.

Anticoagulants are preferred for the conservative manage-
ment of hemodynamic stable VADA™. However, there is a
study showing that there is no difference in efficacy of anti-
platelet and anticoagulant medications at preventing stroke
and death in patients with symptomatic carotid and vertebral
artery dissection”. Since we are more familiar with antiplatelet
drugs for 1 year in VADA patients who needed conservative
care.

Treatment for unruptured VADA is debatable, and there are
no established guidelines about the optimal treatment. Ko-
bayashi et al."” recommended treatment if the dissection seg-
ment length was more than 10 mm or if symptoms such as as-
sociated pain or mass effect were present. Nakagawa et al.””
reported that treatment is necessary if an increase in the size
of the dissecting segment is detected within a short period of
time. Conversely, Kim and Lim"” reported that spontaneous
healing of unruptured VADA is more likely in females, non-
smokers, those with no involvement of the posterior-inferior
cerebellar artery, and less luminal irregularity/steno-occlu-
sion. Therefore, unruptured VADA should be treated consid-
ering the hemodynamic status, and the treatment should be
carefully decided based on each individual case.

The well-known treatment methods include reconstructive
and deconstructive treatment. The deconstructive treatment
method completely occludes the dissecting segment using an
endovascular or surgical approach. This method is considered
a stable treatment in that there is no recurrence of the lesion'”.
However, in the case of dominant VA, there is a risk of isch-
emic symptoms due to the occlusion of a small branching ar-
tery and hemodynamic changes. In addition, there is a disad-
vantage that bypass needs to be considered for lesions
involving PICA. Reconstructive treatment maintains the flow
of the dissecting segment™". It includes methods such as
stent-assisted coil embolization, deploying a single stent, or
performing multiple stenting. Nam et al.*” reported that in-
ternal trapping is a stable and effective treatment with no re-
currence in ruptured VADA. Reconstructive treatment using
stent and coil requires serial DSA follow-up for the risk of re-

currence, but it could be a feasible alternative for ruptured

J Korean Neurosurg Soc 64 (6) : 891-900 897
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VADA™. Li et al.” reported that in unruptured VADA, inter-
nal trapping increases the risk of ischemia, and multiple stenting
with coil embolization could reduce recurrence and occlude
the aneurysm. There are reports of successful treatment using
multiple stents'*”; however, there are also reports of risks
such as in-stent stenosis, thrombosis, and branch occlusion”"”.

The use of FDDs is a relatively new and challenging endo-
vascular treatment method that has redefined aneurysm treat-
ment. Although there are differences in the structure and
composition of each FDD, they provide high metal coverage,
divert the blood inflow of the aneurysm and promote throm-
bus formation in the aneurysm'. At the same time, the parent
artery should be reconstructed, and the patency of major and
minor side branches must be maintained. In eight of our nine
cases, blood flow in the side branches and parent artery flow
were maintained well, except in the one case with segmental
occlusion (case No. 6).

There are several reports of successful treatment of VADA
using PED. Yeung et al.” reported excellent clinical and angio-
graphic outcomes of four cases of unruptured dissecting VADA
treated with PED. Although this report included long-term
outcomes with a mean follow-up of 22 months, the dissection
segment was not long. Cohen et al.” reported successful treat-
ment using PED in eight cases with ischemic cerebrovascular
conditions, including three cases of VADA. The cases of VADA
were successfully treated, but another case of chronic internal
carotid artery dissection had segment occlusion. Kiihn et al."”,
reported that a 6-month angiographic follow-up showed com-
plete occlusion in three cases, near-complete in two cases, and
partial occlusion in one out of six cases of unruptured VADA
treated using PED. In addition to these reports, Corley et al.”
reported nine cases treated with PED, of which eight had com-
plete occlusion. Of these nine cases, five presented with SAH,
and one case presented with infarction. According to Corley et
al.”, in aneurysms with saccular components larger than 10
mm, using additional coils is recommended to promote aneu-
rysm occlusion and reduce the risk of re-bleeding. Therefore, in
our case No. 3, it is presumed that the aneurysm was not com-
pletely occluded because the saccular component was large at
13 mm.

There are reports of successtul treatment using FDD; how-
ever, there are also reports about some necessary cautions.
Typically, hemorrhagic complications, including delayed or

remote hemorrhage and thromboembolic events, including
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in-stent thrombosis, are reported. Tan et al.”” reported that
five of 74 patients (6.8%) with PED had a thromboembolic
event, and one patient (1.4%) developed delayed intracranial
hemorrhage. Moreover, 50.9% of patients exhibited changes
on post-procedural MRI diffusion-weighted imaging, and up
to 14% experienced symptomatic infarctions™. Delgado Al-
mandoz et al.” reported that among 48 PEDs used in 44 pa-
tients, they experienced four (8.3%) thromboembolic events
and four events (8.3%) of hemorrhagic complications. Acute
thromboembolic events might occur due to direct perforator
blockage from a tine or strut of the FDD; chronic thrombo-
embolism might occur due to excessive neo-intimal prolifera-
tion”. Fiorella et al.” reported a case wherein a patient devel-
oped very late fetal thrombosis a year after multiple PEDs
with coils were placed for fusiform aneurysms of the domi-
nant VA. The patient’s contralateral VA was occluded before
the procedure, and eventually, the patient died due to a large
brain stem infarction”. They also could not confirm the cause
of delayed thrombosis. In our illustration case No 3, it was
difficult to ascertain at what point the occlusion developed.
Fortunately, the contralateral VA was patent, and bilateral
PCoA was very well developed; hence, no clinical symptoms
occurred.

Although there are few reports about the results of using
FDD as a treatment for VADA, there are also few reports
about its complications; nevertheless, there has been a regular
concern about the safety of FDD use. In addition to the
thromboembolic events mentioned above, there are complica-
tions related to hemorrhage. These are complications in which
an aneurysm ruptured despite treatment with FDD, or intra-
cerebral hemorrhage (ICH) occurred in the ipsilateral hemi-
sphere where the FDD was used. Although it is a relatively
early data from a retrospective study on PED among 793 pa-
tients, spontaneous rupture occurred in five patients (0.6%),
and intra-parenchymal hemorrhage occurred in 19 patients
(2.4%)". In a pipeline for uncoilable or failed aneurysms trial,
107 patients treated with pipeline, ICH was reported in five
patients (4.6%)". The exact mechanism of the hemorrhage
complications has not been elucidated. However, as a possible
theory, the most probable cause of ipsilateral hemispheric in-
traparenchyme hemorrhage is procedural embolization of
some type of material-small thrombus, air bubbles, catheter
coating that result in microvascular damage, transient occlu-

sion with microinfarction, or hemorrhagic reperfusion”.
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However, in the recently published The Pipeline Flex with
SHield Technology Embolization-An International MulticEnter
Observational Post-Market StuDy (SHIELD), a multi-center,
prospective study on improved PED, ICH did not occur and

¥ Nevertheless, it

major stroke occurred in six patients (2.9%)
needs to be noted that about half the patients (102 patients) had
small aneurysms of size 7 mm or less, and in 47 patients (23%)

PED was used as re-treatment™.

CONCLUSION

We reported the angiographic and clinical results of treat-
ment with FDD in nine cases of unruptured VADA. Within 1
year after the procedure, seven cases showed complete/near-
complete occlusion, one case with a 13 mm sac showed partial
occlusion, and one case showed segmental occlusion. Al-
though this is a report of only nine cases, it is valuable in that
it reports the treatment outcomes of FDD for long segment
VADA that was considered hemodynamic unstable. The cause
of segmental occlusion in one case was unknown; however, it
indicates that more caution is necessary in such cases than
when FDD is used for dominant VA. Another limitation is
that we used FRED more than PED, which is the most widely
used FDD. However, we believe that our study contributes to
the evidence regarding the safety and effectiveness of FDD in
the treatment of unruptured VADA. We consider the FDD to
be a feasible treatment option for unruptured VADA.
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