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Flow Redirection Endoluminal Device  
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Low-Profile Visualized Intraluminal  
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Introduction

Dolichoectatic vertebrobasilar aneurysms (DVAs) are rare 
aneurysms characterized by pathologically dilated, elongated, 

and abnormally tortuous basilar and vertebral arteries. When 
treated conservatively, 80% of patients with DVA either 
become severely disabled or die within 5 years.1,2)

There are currently no effective treatments for symptom-
atic patients with ischemia, hemorrhage, and compression 
due to DVA. In this study, we report a case of symptomatic 
DVA treated with multiple low-profile visualized intralumi-
nal support (LVIS) stents (Terumo, Tokyo, Japan) followed 
by treatment with a flow redirection endoluminal device 
(FRED) (Terumo) flow diverter.

Case Presentation

The patient was a 71-year-old man with a history of hyper-
tension, cerebral infarction, and cardiac infarction. He was 
diagnosed 11 years ago with a thrombosed vertebrobasilar 
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Objective: We report a case of dolichoectatic vertebrobasilar aneurysms treated with multiple low-profile visualized 
intraluminal support (LVIS) stents followed by flow redirection endoluminal device (FRED) flow diverter to prevent the 
growth of the thrombosed aneurysm.
Case Presentation: A 71-year-old man developed diplopia due to oculomotor nerve palsy after 11 years of follow-up for 
an enlarging thrombosed dolichoectatic vertebrobasilar artery aneurysm. He initially had a fusiform thrombosed aneurysm 
from the right vertebral artery to the basilar artery. This lesion was tortuous and strongly compressed the pons. A total of 
11 LVISs were deployed from the right posterior cerebral artery to the right vertebral artery. Six months after surgery, 
there was no enlargement of the thrombosed aneurysm on MRI and the contrast leakage out of the stent was markedly 
reduced in DSA compared to immediately after surgery. One year and seven months after surgery, contrast leakage out 
of the stent was increased in DSA. The FRED was placed within the overlapped LVISs, and contrast leakage was 
somewhat reduced. After 2 years and 7 months from the initial treatment, the contrast leakage was still observed. 
However, there was no enlargement of the aneurysm and no complications related to treatments were observed.
Conclusion: Treatment with multiple LVIS stents followed by FRED flow diverter treatment for dolichoectatic vertebrobasilar 
aneurysms (DVAs) may be one of the treatment options for controlling the growth of thrombotic aneurysms without 
complications, but the long-term prognosis of this case is unclear, and careful follow-up is mandatory.
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artery aneurysm on MRI. During follow-up, the aneurysm 
gradually increased. About 11 years after the initial find-
ing, diplopia due to left oculomotor nerve palsy was 
observed. On MRI (Fig. 1A and 1B) and DSA (Fig. 1C 
and 1D), a large, thrombosed aneurysm (37 mm in length) 
was found from the right vertebral artery to the basilar 
artery. This lesion was S-shaped and tortuous, and the pons 
was highly compressed.

Initial treatment with multiple LVIS stents
Dual antiplatelet agents (75 mg/day of clopidogrel and 
100 mg/day of aspirin) were administered for 7 days before 
the procedure. Systemic heparinization was conducted 
under local anesthesia and an 8-Fr Fubuki 90-cm guiding 
catheter (ASAHI INTECC, Aichi, Japan) was guided to 
the V2 portion of the right vertebral artery via the right 
femoral artery. The distal access catheter, a 3.4-Fr 
TACTICS 130 cm (Technocrat, Aichi, Japan), was guided 
through the guiding catheter, and Headway 21 156 cm (Ter-
umo) was placed in the right posterior cerebral artery. An 

LVIS 4.0 × 28 mm was deployed from the right posterior 
cerebral artery to the tip of the basilar artery, and ten LVISs 
4.5 × 32 mm were then deployed, overlapping with each 
other from the tip of the basilar artery to the right vertebral 
artery. Cone beam CT confirmed that the overlapping 
stents were placed in the targeted position (Fig. 2A). No 
new neurological deficit was noted the day after surgery, 
and MRI showed no ischemic lesions. The patient’s course 
was favorable, and he was discharged with clinical symp-
toms on modified Rankin Scale score 1. Aspirin administra-
tion was completed 1 month after surgery, and clopidogrel 
was continued. Six months after surgery, DSA confirmed 
favorable vascular remodeling with overlapping stenting 
(Fig. 2B and 2C), and MRI showed no enlargement in the 
thrombosed aneurysm (Fig. 2D). At 1 year and 7 months 
after surgery, MRI T2-weighted image showed a change in 
the signal intensity in the thrombosed aneurysm (Fig. 3A). 
DSA showed that the vessel becomes more tortuous and 
found inadequately overlapped stents and leakage of con-
trast outside the stent (Fig. 3B–3D).

Fig. 1 (A) MRI showing a large dolichoectatic vertebrobasilar aneurysm. (B) MRI showing a giant mass effect around the brain stem. (C and 
D) Frontal and lateral views of right vertebral angiogram revealing the morphology of the aneurysm. 

Fig. 2 (A) Cone beam CT confirming that the overlapping stents 
were placed from the tip of the right posterior artery to the right verte-
bral artery. (B and C) Six months after surgery, DSA showed 

favorable vascular remodeling with overlapping stenting. (D) Six 
months after surgery, MRI showed no enlargement in the thrombosed 
aneurysm. 
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Retreatment with FRED flow diverter
As with the initial treatment, dual antiplatelet agents 
were administered. Systemic heparinization was con-
ducted under local anesthesia and a 6-Fr Fubuki 90 cm 
guiding catheter was guided to the V2 portion of the right 
vertebral artery through the right femoral artery. A 5-Fr 
SOFIASELECT EX 115 cm (Terumo) distal access 
catheter was guided through the guiding catheter, and 
Headway 27 156 cm was placed in the basilar artery. A 
FRED 4.5 × 45 mm was deployed from the basilar artery 
to the right vertebral artery to cover the area where contrast 
is leaking out of the LVIS stents. Just like with the initial 
treatment, no complications occurred from the retreatment. 
The oral administration of aspirin and clopidogrel was con-
tinued for 6 months after the second treatment. One year 
after FRED placement, the contrast leakage outside the 
stent slightly increased on DSA (Fig. 4A and 4B), but 
there was no enlargement of the thrombosed aneurysm 

on MRI (Fig. 4C) or deterioration of the patient on the 
modified Rankin Scale score.

Discussion

DVAs are uncommon aneurysms characterized by patho-
logically enlarged, elongated, and abnormally tortuous 
vertebral and basilar arteries. According to the literature, 
the incidence of DVAs is as low as 0.06%–5.8% in the pop-
ulation.3,4) The clinical symptoms caused by DVAs can be 
categorized as subarachnoid hemorrhage, ischemia, or 
compression of a cranial nerve or the brainstem. Cerebral 
ischemias, including brain infarction and transient ischemic 
attack, are the most common symptoms.5) Possible mecha-
nisms include occlusion of the perforating artery originat-
ing from dolichoectatic aneurysms, thrombosis in situ, and 
embolization of the dolichoectatic artery. However, the rupture 
rate of DVAs is low. According to past reports, approximately 

Fig. 3 (A) One year and seven months after surgery, MRI showed 
a change in signal intensity in the thrombosed aneurysm (arrow). 
(B–D) DSA showing that the vessel had become more tortuous, with 

findings of inadequately overlapping stents and leakage of contrast 
outside the stent (arrows). 

Fig. 4 (A and B) One year after FRED placement, the contrast leakage outside the stent slightly increased on DSA. (C) One year 
after FRED placement, MRI showed no enlargement of the thrombosed aneurysm. FRED: flow redirection endoluminal device 
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7% of DVA patients developed subarachnoid hemorrhage, 
with an annual rupture rate of 0.9%.6) Compression of the 
surrounding structures in the vertebrobasilar region can 
cause brainstem compression syndromes such as monogenic 
polyneuropathy and hydrocephalus.7) Studies evaluating the 
natural history of DVAs have reported progression in about 
half of patients who present with compression symptoms.7)

DVAs are catastrophic life-threatening neurovascular 
diseases associated with high morbidity and mortality.8) 
There is no consensus on a management strategy for 
DVAs.9) Several studies have reported that the use of anti-
coagulation and antiplatelet therapy may increase the risk 
of DVA rupture, especially in aneurysms greater than 10 mm 
in diameter. However, patients with advanced thrombosis 
or distal embolism may benefit from anticoagulation and 
antiplatelet therapy.10,11)

Currently, stent-only treatment using single or multiple 
stents, flow diversion, and stent-assisted coil embolization 
are the main treatment modalities for DVAs.12,13) Conven-
tional stents were initially designed to be used as an adjunc-
tive technique to provide structural support for coil 
embolization of cerebral aneurysms. However, reducing 
intra-aneurysmal flow with conventional stents is usually 
too low to complete thrombosis of the aneurysm after treat-
ment; this reduces the porosity of the stent and has been 
reported to promote favorable flow modification.14) There-
fore, the overlapping technique can increase the metal cov-
erage of conventional stents and achieve good flow 
diversion of the aneurysm lumen. In fact, Kim et al. reported 
that overlapping could increase the metal coverage rate of 
the LVIS stents and achieve a flow diversion effect as large 
as that observed with a flow diverter.15) At the time of initial 
treatment, our institution was not approved for the use of a 
flow diverter; therefore, we chose the overlapping stent 
technique to reconstruct the lumen of the diseased arteries 
and the stents were safely implanted with no ischemic or 
hemorrhagic complications. Wang et al. reported that 
among 22 patients with DVAs, the treatment modalities 
were stent-assisted coil in 11 (50%) patients, sole stent in 10 
(45%), and parent artery occlusion in one (5%).16) The 
major part of this report is the result of treatment with an 
Enterprise stent, and all patients had a good course except 
for one patient who had intraoperative complications. Wu 
et al. also reported that endovascular reconstruction with 
coil-assisted stent placement or stent placement alone in 
the vascular lumen for vertebrobasilar aneurysm is a feasible 
treatment option that can prevent ischemic events compared 
with the natural course.17) Another report indicated that in 
42 patients with large or giant non-saccular vertebrobasilar 

aneurysms who received endovascular treatment with a 
pipeline flow diverter; the complication rate of treatment 
was 7.1% within a median follow-up of 28.8 months, and 
the complete occlusion rate was 90.2%.13) In recent years, 
with the popularization of the flow diverter, reports on VDA 
treatment using flow diverters have increased.13,18,19) The 
flow diverter has a metal strut that covers approximately 
30% of the neck of the aneurysm. This dense coverage is 
designed to alter the flow of the aneurysm and allow it to 
occlude without an intra-aneurysmal coil.20) The flow 
diverter is a viable treatment for aneurysms located in the 
posterior circulation where standard endovascular treat-
ment is difficult or impossible.21) In addition, a report has 
shown low incidence of branch occlusion after flow diverter 
coverage in most vessels.22) Thus, the safety on the use of 
flow diverter in the treatment of VDAs has been verified.

On the other hand, in the present case, leakage of con-
trast medium outside the stent continued 1 year after the 
flow diverter placement. Suzuki et al. reported on the pos-
sibility of worsening flow diverting effects due to morpho-
logical changes in vessels with overlapping stents placed 
for partially thrombosed vertebral artery aneurysms using 
computational fluid dynamics analysis.23) Similarly in the 
present case, the overlapping stents may have worsened 
the flow diverter effect in the vessel, resulting in residual 
leakage of the contrast medium outside the stent.

Past reports of treatment of VDAs with stents have been 
based on small sample sizes and short-term follow-up, and 
their long-term efficacy is uncertain. This is a short-term 
report of a total follow-up of 2 years and 7 months.

Conclusion

Treatment with multiple LVIS stents followed by FRED flow 
diverter treatment for VDAs may be one of the treatment 
options for controlling the growth of thrombotic aneurysms 
without complications, but the long-term prognosis of this case 
is unclear, and careful follow-up is necessary in the future.
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