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INTRODUCTION

Hemifacial spasm (HFS) is usually caused by compression of the facial nerve at the root exit 
zone (REZ) with branches of the vertebrobasilar system or tortuously elongated vertebral artery 
(VA) itself. On the other hand, a VA aneurysm is a rare cause of HFS. Eight cases of HFS caused 
by VA aneurysms treated by endovascular therapy have been reported in English.[1,10,11,14-16,19,20] 
Recently, we encountered a case of HFS caused by a saccular VA aneurysm at the bifurcation 
of the posterior inferior cerebellar artery (PICA), and successfully treated by endovascular 
simple coil embolization with preservation of the VA and PICA. In this report, we describe our 
treatment of the patient and discuss endovascular treatment for HFS induced by VA aneurysms 
with a literature review.

ABSTRACT
Background: Hemifacial spasm (HFS) caused by vertebral artery (VA) aneurysms is rare. Several cases of HFS 
caused by VA aneurysms treated by endovascular parent artery occlusion (PAO) have been reported. Recently, 
we treated a rare case of HFS caused by a saccular VA aneurysm at the bifurcation of the posterior inferior 
cerebellar artery (PICA), which was successfully treated by endovascular coil embolization, preserving the 
parent artery, and PICA. We discuss endovascular treatment for HFS induced by VA aneurysms with a literature 
review.

Case Description: A 59-year-old man presented with the left HFS persisting for 2 months. Magnetic resonance 
imaging revealed a left saccular VA-PICA aneurysm and demonstrated that a left facial nerve was compressed by 
the aneurysm at the root exit zone. Angiography revealed that the PICA was branching from the aneurysm neck. 
Endovascular coil embolization was performed using the balloon remodeling technique to preserve the left VA 
and PICA. HFS disappeared after treatment.

Conclusion: Although microvascular decompression was commonly accepted for the standard treatment 
of HFS, coil embolization of aneurysms without PAO may be an effective treatment for HFS caused by VA 
aneurysms.
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CASE DESCRIPTION

A 59-year-old man with hypertension and diabetes mellitus 
was referred to our hospital with a 2-month history of the 
left HFS. e patient had no neurological deficit except 
for left HFS. ere was no episode of severe occipitalgia to 
suggest VA dissection. Magnetic resonance angiography 
(MRA) demonstrated a left saccular VA aneurysm, and 
the left VA was dominant [Figure  1a]. e VA aneurysm 
compressed the REZ of the facial nerve on magnetic 
resonance imaging (MRI)-constructive interference in a 
steady-state [Figure  1b]. A left saccular VA aneurysm with 
a diameter of 5.5 mm was found on angiography and the 
PICA arose from the aneurysm neck [Figure 2]. No findings 
indicating VA dissection, such as intimal flap or double 
lumen, were observed. Based on these findings, the HFS due 
to compression of the REZ by the VA-PICA aneurysm was 
diagnosed. Prevention of aneurysm rupture and treatment of 
HFS were considered. Although several reported cases were 
treated by endovascular parent artery occlusion (PAO), PAO 
was unable to be performed in our case because the left VA 
was dominant and the PICA arose from the aneurysm neck. 
Clipping of the VA-PICA aneurysm, followed by additional 
microvascular decompression (MVD), was considered not 
easy, because the lesion was located in the paramedian region 
and there may be small perforating branches from VA in this 
area. us, we initially planned to perform endovascular 
coil embolization with preservation of the VA and PICA to 
prevent aneurysm rupture. en, if HFS did not disappear 
after treatment, MVD was planned.

Antiplatelet drug administration of aspirin at 100 mg/day and 
clopidogrel at 75 mg/day was started 1 week before treatment. 
Procedures were performed under general anesthesia. An 
8-Fr. long sheath introducer was inserted into the right 
femoral artery. Systemic heparinization was introduced and 
the activated clotting time was maintained at 200–250 s. A 

6-Fr. guiding catheter (FUBUKI, Asahi Intecc, Aichi, Japan) 
was guided into the left VA. Coil embolization was performed 
by the balloon-assisted technique to preserve the left PICA 
and VA. A balloon catheter (Scepter XC, 4 × 11 mm, Terumo, 
Tokyo, Japan) was advanced into the VA distal to the neck of 
the aneurysm, and a microcatheter (Excelsior SL-10, Stryker, 
Kalamazoo, MI, USA) was inserted into the aneurysm using 
a microguidewire (CHIKAI 14, Asahi Intecc). A platinum 
coil (Target 360 soft, 5 mm × 10  cm, Stryker) as the first 
coil was deployed in the aneurysm after the micro-balloon 
was placed at the aneurysm neck and inflated. A total of 12 
coils were inserted serially, and the aneurysm was obliterated 
while preserving the PICA and parent artery [Figure 3].

His postoperative course was uneventful. No new 
neurological symptoms developed, and ischemic lesions 

Figure  1: (a) Magnetic resonance angiography showing a left 
saccular vertebral artery (VA) aneurysm (arrow). (b) Magnetic 
resonance imaging-constructive interference showing that the left 
side of the pons and root exit zone of the facial nerve are compressed 
by a VA aneurysm (arrow).
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Figure  3: Postoperative angiography showing obliteration of the 
aneurysm, and preservation of the vertebral artery and posterior 
inferior cerebellar artery. (a) Conventional image, (b) ree-
dimensional rotational angiography.
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Figure 2: Angiography showing the left posterior inferior cerebellar 
artery originating from the aneurysm neck (arrow). (a) Conventional 
image, (b) ree-dimensional rotational angiography.
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were not identified on diffusion-weighted MRI. e spasm 
of the left eyelid muscle persisted on the day of surgery. e 
frequency of HFS decreased the next day after treatment, 
and HFS disappeared 2 days later. Postoperative MRA 
demonstrated no blood flow within the aneurysm [Figure 4]. 
HFS has not recurred for 1 year after treatment.

DISCUSSION

HFS is usually caused by compression of the facial 
nerve REZ where the central and peripheral myelin 
connects. e cause of compression is generally vessels, 
and occasionally tumors,[9] hemangiomas,[2] cerebral 
arteriovenous malformations,[8] or aneurysms. HFS caused 
by a VA aneurysm is rare with an incidence of 0.2–0.5%.[22] 
Several reports describing direct surgery as treatment have 
been published.[3,4,12,13,17,22-24] However, endovascularly 
treated cases were rare, and only nine, including ours, have 
been reported in English [Table  1].[1,10,11,14-16,19,20] Of these 
nine cases, six were successfully treated by endovascular 
PAO. e treatment options of endovascular PAO were 
embolization of VA including the aneurysm in three 
cases,[10,16,20] embolization on the proximal VA alone in 
one case,[15] and trapping of VA without embolization of 
the aneurysm in two cases.[11,14] One case of HFS induced 
by a VA aneurysm was treated by endovascular flow 
diversion.[19] Arisawa et al. reported a case of HFS caused by 
a VA-PICA aneurysm, which was treated by stent-assisted 
coil embolization.[1] In their case, although complete 
disappearance of symptoms was not achieved, HFS 
markedly improved after treatment. Endovascular PAO 
may be an effective radical treatment for HFS. However, 
it cannot be performed on all patients due to anatomical 
variations. In our patient, the left VA was dominant and 
the left PICA arose from the aneurysm neck. erefore, we 
performed endovascular coil embolization of the aneurysm 
while preserving the VA and PICA. As a result, HFS was 
ameliorated after treatment without MVD.

HFS commonly disappears immediately after direct 
surgery, such as MVD,[22,24] whereas endovascular treatment 
requires time for HFS to improve. Regarding endovascular 

PAO, it takes 3–6 months to improve symptoms after 
treatment in five cases. On the other hand, in our patient, 
HFS disappeared within 2 days after treatment. Kugai 
et al. reported that HFS disappeared immediately after 
endovascular PAO.[10] Interestingly, patients who recovered 
nearly immediately after treatment had shorter intervals 
between symptom onset and endovascular occlusion than 
patients who experienced gradual improvement over 
time [Table  1]. Moreover, Arisawa et al. reported that 
HFS slightly recurred 1 month after stent-assisted coil 
embolization and complete disappearance of HFS could 
not be obtained. In their case, the length of HFS before 
treatment was 3 years.[1] Although the nerves are different, 
Gu et al. reported that the length and degree of oculomotor 
nerve palsy (ONP) before treatment had significant 
relation to recovery of oculomotor nerve function.[5] In 
cases of HFS, the duration of symptoms before treatment 
may also be related to complete HFS recovery and their 
time to resolution.

In our case, reduction of compression was not achieved, but 
HFS disappeared after coil embolization. It was suggested 
that pulsation rather than compression has more influence 
on HFS. In cases of ONP, Guresir et al. reported that the rate 
of complete ONP resolution did not differ between patients 
undergoing simple clipping and those who underwent 
clipping with nerve decompression, and the resolution of 
ONP is inversely correlated with the initial severity of ONP.[6] 
Other recent studies found that resolution of symptoms was 
achieved by endovascular treatment, and the pulsation has 
more influence on cranial nerve dysfunction than direct 
compression.[5,7,18]

Santiago-Dieppa et al. reported a case of endovascular flow 
diversion for a VA aneurysm inducing HFS.[19] ey suggested 
that pulsation plays a more important role than compression 
in pathogenetic mechanisms of HFS. e placement of the 
flow diverter induced the decrease of hemodynamic flow 
into the aneurysm and resolved nerve irritation. us, the 
improvement of neuropathy was considered to result from 
the reduced intra-aneurysmal flow. Suzuki et al. reported a 
successful case of endovascular coil embolization of a VA-
PICA aneurysm causing facial nerve palsy.[21] ey evaluated 
the association of aneurysmal wall pulsation and cranial 
nerve dysfunction using fluid structure interaction and 
indicated that aneurysmal wall motion and pulsations at the 
facial nerve fibers in the pons played an important role in 
facial nerve palsy. ey performed simple coil embolization 
of the VA-PICA aneurysm preserving PICA, and fascial 
nerve palsy was completely improved 1 month after the 
treatment. Although our patient presented HFS, not facial 
nerve palsy, the improvement of HFS after coil embolization 
may have been related to reduced flow into the aneurysm and 
pulsation of the aneurysmal wall.

Figure  4: Magnetic resonance angiography (MRA) showing no 
blood flow in the aneurysm (arrow). (a) MRA reconstructed image, 
(b) A raw image.

ba



Iida, et al.: Endovascular therapy for hemifacial spasm

Surgical Neurology International • 2020 • 11(431) | 4

Ta
bl

e 
1:

 S
um

m
ar

y 
of

 c
as

es
 o

f H
FS

 c
au

se
d 

by
 a

 V
A

 a
ne

ur
ys

m
 tr

ea
te

d 
en

do
va

sc
ul

ar
ly.

A
ut

ho
r, 

ye
ar

A
ge

, 
se

x
Si

de
 

(V
A

, 
H

FS
)

Lo
ca

tio
n

Ty
pe

Pe
ri

od
 

of
 H

FS
Si

ze
 o

f 
an

eu
ry

sm
 

(m
m

)

Tr
ea

tm
en

t
C

om
pl

ic
at

io
n

O
ut

co
m

e

N
ag

as
hi

m
a 

et
 a

l. 
20

01
69

, M
Ri

gh
t, 

rig
ht

Ve
rt

eb
ro

ba
sil

ar
 

ju
nc

tio
n

D
iss

ec
tio

n
20

 
m

on
th

s
N

.D
.

PA
O

 (p
ro

xi
m

al
 o

bl
ite

ra
tio

n)
-

D
isa

pp
ea

re
d 

aft
er

 6
 m

on
th

s
Sa

to
 et

 a
l. 

20
01

53
, M

Le
ft,

 
le

ft
15

 m
m

 d
ist

al
 to

 th
e 

PI
C

A
Fu

sif
or

m
2 

ye
ar

s
8×

4
PA

D
 (i

nc
lu

di
ng

 a
ne

ur
ys

m
)

-
D

isa
pp

ea
re

d 
6 

m
on

th
s l

at
er

M
ur

ak
am

i  
et

 a
l. 

20
04

49
, F

Ri
gh

t, 
rig

ht
V

3 
an

d 
V

4 
ju

nc
tio

n
Sa

cc
ul

ar
9 

m
on

th
s

N
.D

.
PA

O
 (e

m
bo

liz
at

io
n 

of
 p

ro
xi

m
al

 a
nd

 
di

st
al

 si
te

s o
f a

n 
an

eu
ry

sm
) (

m
on

ito
rin

g 
of

 th
e 

la
te

ra
l s

pr
ea

d 
re

sp
on

se
)

-
D

isa
pp

ea
re

d 
aft

er
 6

 m
on

th
s

M
at

su
m

ot
o 

et
 a

l. 
20

05
62

, F
Ri

gh
t, 

rig
ht

Pr
ox

im
al

 to
 th

e 
PI

C
A

Sa
cc

ul
ar

6 
m

on
th

s
N

.D
.

PA
O

 (e
m

bo
liz

at
io

n 
of

 p
ro

xi
m

al
 a

nd
 

di
st

al
 si

te
s o

f a
n 

an
eu

ry
sm

)
-

D
isa

pp
ea

re
d 

aft
er

 3
 m

on
th

s
N

ak
ag

aw
a 

 
et

 a
l. 

20
11

55
, F

Ri
gh

t, 
le

ft
N

ea
r t

he
 V

A
 u

ni
on

Fu
sif

or
m

2 
ye

ar
s

13
PA

D
 (i

nc
lu

di
ng

 a
ne

ur
ys

m
)

-
D

isa
pp

ea
re

d 
aft

er
 3

 m
on

th
s

Ku
ge

l e
t a

l. 
20

19
56

, M
Le

ft.
 

le
ft

N
ea

r t
he

 V
A

 u
ni

on
 

at
 ap

pr
ox

im
at

el
y 

20
 

m
m

 d
ist

al
 to

 P
IC

A

Fu
sif

or
m

3–
4 

w
ee

ks
10

PA
O

 (i
nc

lu
di

ng
 a

ne
ur

ys
m

)
-

D
isa

pp
ea

re
d 

im
m

ed
ia

te
ly

Sa
nt

ia
go

-
D

ie
pp

e 
 

et
 a

l. 
20

19

60
, F

Le
ft,

 
le

ft
V

4 
se

gm
en

t (
di

st
al

 
to

 th
e 

PI
C

A
)

Sa
cc

ul
ar

1 
ye

ar
11

Fl
ow

 d
iv

er
sio

n
-

D
isa

pp
ea

re
d 

im
m

ed
ia

te
ly

A
ris

aw
a 

et
 a

l. 
20

20
62

, F
Le

ft,
 

le
ft

VA
-P

IC
A

Sa
cc

ul
ar

3 
ye

ar
s

4.
3

St
en

t-
as

sis
te

d 
co

il 
em

bo
liz

at
io

n 
(p

re
se

rv
at

io
n 

of
 th

e 
VA

 a
nd

 P
IC

A
)

-
D

isa
pp

ea
re

d 
aft

er
 1

0 
da

ys
Sl

ig
ht

 
re

cu
rr

en
ce

 
aft

er
 1

 m
on

th
Pr

es
en

t c
as

e
59

, M
Le

ft,
 

le
ft

VA
-P

IC
A

Sa
cc

ul
ar

2 
m

on
th

s
5.

5
A

ne
ur

ys
m

 co
ili

ng
 (p

re
se

rv
at

io
n 

of
 th

e 
VA

 a
nd

 P
IC

A
)

-
D

isa
pp

ea
re

d 
aft

er
 2

 d
ay

F:
 F

em
al

e, 
H

FS
: H

em
ifa

ci
al

 sp
as

m
, M

: M
al

e, 
N

.D
.: 

N
ot

 d
es

cr
ib

ed
, P

A
O

: P
ar

en
t a

rt
er

y 
oc

cl
us

io
n,

 P
IC

A
: P

os
te

rio
r i

nf
er

io
r c

er
eb

el
la

r a
rt

er
y, 

VA
: V

er
te

br
al

 a
rt

er
y



Iida, et al.: Endovascular therapy for hemifacial spasm

Surgical Neurology International • 2020 • 11(431) | 5

CONCLUSION

HFS caused by VA aneurysms is rare. Although coil 
embolization of the aneurysm was unable to reduce 
compression, HFS caused by the VA-PICA aneurysm 
improved after endovascular treatment. HFS was suggested 
to be mainly induced by pulsation of a VA aneurysm rather 
than direct compression of the REZ, and coil embolization of 
such aneurysms without PAO may be an effective treatment.
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