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The flow diverter device (FDD) is an important treatment method for cerebral aneurysms, especially for intracranial dis-
secting aneurysms. This paper is the result of FDD treatment for two cases of vertebral dissecting aneurysm (VADA) pa-
tients and short-term follow-up at 3 months. All two cases were targeted for unruptured cerebral aneurysm, and 4-vessel
angiography was performed as a follow-up examination for 3 months after receiving the procedure. As result, it was pos-
sible to shorten the period of use of antiplatelet drugs.
In the case of VADA, there are limitations in general coiling procedures or conventional surgical treatment methods. In

that sense, the FDD treatment method can be a very effective alternative treatment of VADA
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Despite the recent development in the endovas-
cular treatment area of intracranial aneurysms,
there are clear limitations in the treatment of
large (15–25 mm) and giant (> 25 mm)
aneurysms. The Flow diverter devices (FDD) are
important tools in the treatment of large and giant
intracranial aneurysms. FDD exhibit low rates of
complication while possessing high occlusion
rates in the treatment of these intracranial
aneurysms.1-3

These new devices consist of a high-attenuation
braided mesh stent placed in the parent artery at
the level of the neck to disrupt the intra-aneurys-
mal flow and subsequently create intra-aneurys-
mal thrombosis; the exposed surface of the FDD

also provides good support for the development
of the neointima.4 Unlike previous conventional
coiling treatments, these FDDs gradually slow
down the flow of blood to the aneurysm sac
through the blood flow diversion effect, and fi-
nally form an aneurysm occlusion in the forma-
tion of a thrombus and neointima.5-9 In most
papers, the effectiveness of FDD is confirmed
through more than 1 year of follow-up observa-
tion.5-7 However, the longer the follow-up period,
the longer the patient’s used anticoagulants.
Therefore, in this paper, I would like to present
two cases that set the follow-up period to 3
months to reduce the patient's anticoagulation
time.
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CASE 

CASE 1
63-year-old male patient who visited the hos-

pital due to persistent occipital-area headache
and dizziness. A vertebral dissection aneurysm
(VADA) was found in the right vertebral artery
in a brain magnetic resonance image (MRI) and
4-vessel angiography (Fig. 1). The length and
width of the VADA were 14.50 mm x 7.82 mm.
(Fig. 1B) After taking dual anticoagulants for 2
weeks, the FDD procedure was performed under
general anesthesia. The operation took about an
hour. Through the right vertebral artery, under
the guide of Synchro® 14 microwire, Excel-
sior® XT-27® Microcatheter is located in the
distal basilar artery. After loading Flex Em-
bolization Device with Shield Technology™ -
PED2-350-30 on Excelsior® XT-27® Micro-
catheter, stent was deployed through pull and
push technique (Fig. 2). The patient was dis-
charged without neurological complications, and
a follow-up examination was performed at 3

months later. In the 4-vessel image taken 3
months later, the cerebral aneurysm was com-
plete occlusion, and all flow of the parent artery
were intact (Fig. 3A). In addition, in the source
image of Brain CT, recovery to the normal vas-
cular size is observed in the right vertebral artery
where the lesion was observed (Fig. 3B).

CASE 2
The second patient was a 47-year-old male pa-

tient who visited the emergency room with
headache, dysarthria, and weakness of the right
upper limb. The VADA was observed in the left
vertebral artery on brain MRI and 4-vessel an-
giography, and the brainstem was being com-
pressed due to mass effect (Fig. 4A). And The
length and width of the VADA were 14.70 mm
x 9.37mm (Fig. 4B). The operator was the same
person as the previous case, and the operation
took about an hour. Through the left vertebral
artery, the Excelsior® XT-27® Microcatheter
was placed under the guide of Synchro® 14 mi-
crowire , navigation to the distal portion of the
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Fig. 1. In the brain MRI(A) and 4V angiography(B), a large dissecting aneurysm is observed in the right vertebral
artery. 
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basilar artery. After loading Flex Embolization
Device with Shield Technology™-425-35 into
the Excelsior® XT-27® Microcatheter, pull and
push were repeated to deploy Flex Emboliza-
tion Device with Shield Technology™-425-35
(Fig. 4C, D). The procedure was performed
without problems. In the case of this patient,
follow-up tests were performed for 3 months,
and all neurological symptoms had disappeared
at the time of the work up. VADA disappeared
from the 4-vessel image taken 3 months later,

and the lesion site had a normal course of verte-
bral artery (Fig. 5).

DISCUSSION

Unlike conventional neuro-interventional ther-
apy, the treatment purpose of FDD is to delay
and slow the rate and amount of blood flowing
into the intracranial cerebral aneurysm, resulting
in thrombosis and an expected obstruction of the

Flow Diverter Device for Treatment of Cerebral Aneurysm

Fig. 2. After placing the microscatheter at the distal part of the right vertebral artery, FDD was loaded into the mi-
croscatheter. (A) Then, the microcatheter was removed and FDD was deployed in the lesion(black arrow)(B).
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Fig. 3. Compared to Figure1, it can be confirmed that the cerebral aneurysm was completely occluded in 3 months.
(black circle)
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Fig. 4. VADA is observed with vessel flap in Brain MRI(A), brainstem is being pressed due to mass effect and large
VADA are identified in 4-vessel angiography. (B) It is observed that FDD was deployed, including VADA lesions.
(C) The end point of the stent is indicated by a white arrow.) Image (D) is an immediately after the procedure.
Stagnation of contrast agents is observed as an aneurysm sac.artery. 
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Fig. 5. It is a 4-vessel angiography examined after 3 months and compared to the previous image, a near total oc-
clusion of aneurysm is observed. (A) And a decrease in the size of the aneurysm was observed on the taken
brain CT (White arrow)(B).
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aneurysm and preservation of the patency of the
adjacent vessels. Unlike other stents settled on
the vessel wall by radial force, when stent is de-
ployed after loading on the microcatheter, FDD
has a weak radial force, which causes technical
difficulties during the procedure. Using the ten-
sion of pull and push appropriately, the operator
should attach FDD directly to the vessel wall, es-
pecially when deploying past the entrance of the
aneurysm, appropriate force should be applied to
prevent FDD from being herniation toward the
aneurysm. When FDD is herniated inside the
aneurysm sac, the flow diversion effect disap-
pears, and the procedure fails.
In 2013, Brinjikji et al. reported a meta-analysis

of 29 studies representing 1451 patients treated
with FDD and found complete occlusion, mor-
bidity, and mortality rates of 76%, 5%, and 4%,
respectively.10 Morbidity and mortality reported
in this paper were primarily caused by cerebral
infarction. As such, FDD is prone to complica-
tions caused by cerebral infarction, so antiplatelet
agents must be taken before surgery. A typical
protocol would include aspirin (81–325 mg) and
clopidogrel (75 mg) for 5–7 days pre-procedure,
with or without a loading dose of clopidogrel.
The post-procedural duration of dual antiplatelet
drugs also is not standardized. Generally, clopi-
dogrel (75 mg) is continued for 6 months and as-
pirin (81–325 mg) is continued for a minimum
of 6 months.11 As such, the long duration of an-
tiplatelet drugs is a disadvantage of FDD treat-
ment; thus, recently, short term follow-up has
been studied to reduce this period. 
The pipeline for uncoilable or failed aneurysms

(PUFS) trial is perhaps the best-known. PUFS
included 180-day follow up of patients undergo-
ing FDD deployment. The trial prospectively en-
rolled 108 patients over an 8-month period at 10
United States medical centers. FDDs were suc-
cessfully deployed in 99.1% of patients.
Monotherapy with the FDD resulted in complete
occlusion in 73.8%, 86.8%, and 92.1% at 6-, 12-,
and 36-month angiographic follow-up visits, re-
spectively, with a 5.6% showing 180-day major
complications.12

Although the probability of cerebral aneurysm
occlusion increases over time, it can be seen that
the closing rate of 73.8% for 6 months is also
very high. In the two cases conducted in this
study, follow-up observation was performed at 3
months, and as a result, the cerebral aneurysms
were completely occluded. Additionally, the for-
mation of neointima was complete, and flow
stagnation was not observed. In addition, several
papers have reported that FDD forms neointima
in blood vessels faster than other stents used in
cerebral vessel.13-15

Unlike other stents used in cerebral vessel, in
the case of FDD, if the stent cell is not fully at-
tached to the vessel wall, the flow diversion ef-
fect of the part decreases, and the stagnation of
contrast is observed in 4-vessel angiography.
And if the neointima of the FDD is not formed,
blood flow is formed into parts, and as a result,
the stagnation of contrast is observed in the 4-
vessel angiography. In this case, thrombo-em-
bolic events occur at any time, so the use of
antithrombotic agents is required. 

Based on these results, we stopped antiplatelet
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drugs after three months, and the patients showed
no complications after that. The first case has
been undergoing follow-up for 20 months after
the procedure, and the second case for 2 years,
no complications have been observed. Endovas-
cular treatment with the FDD is a safe and effec-
tive treatment option for intracranial aneurysms
and is associated with a high occlusion rate and
low risk of complications. The use of antiplatelet
drugs, which must be taken for a long time after
surgery, is considered a disadvantage. However,
in recent studies, short follow-up observations
are gradually reducing the use of antiplatelet
agents.15-17 In this study, a very short follow-up
period of 3 months confirmed complete occlu-
sion of the cerebral aneurysms. Finally, more
studies are needed before drawing firm conclu-
sions, and it seems necessary to continuously ob-
serve the patient's progress. Conclusions should
be drawn through continuous research of patients
with the same disease.
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