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BACKGROUND AND IMPORTANCE: Hemifacial spasm (HFS) caused by a fusiform aneurysm is rare and difficult to treat.
We present the first case of successful endovascular flow diversion treatment for HFS due to a fusiform aneurysm.

CLINICAL PRESENTATION: A 46-year-old man suffered from right HFS for 6 months because of a fusiform right vertebral
artery aneurysm compressing the root exit zone of cranial nerve VII. He successfully underwent flow diversion, with im-
mediate disappearance of his HFS. Follow-up digital subtraction angiography 3 months after treatment showed complete

resolution of the aneurysm.

CONCLUSION: Flow diversion might be a promising treatment option for HFS due to a fusiform vertebral artery

aneurysm.
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facial muscle, usually caused by mechanical compression

of the facial nerve root at the root exit zone (REZ). The
most common etiology is compression by an arterial loop of the
anterior or posterior inferior cerebellar artery. However, other
compressive pathologies can induce HFS, and 0.2% to 0.5% of
the cases are caused by saccular or fusiform vertebral artery (VA)
aneurysms.' HFS due to a saccular aneurysm is commonly treated
by a combination of aneurysm neck clipping and microvascular
decompression (MVD).? However, aneurysm neck clipping is
difficult to perform in fusiform aneurysms. Therefore, MVD
6 and parental artery occlusion (PAO)”~ have been pre-

H emifacial spasm (HFS) is an involuntary contraction of the

alone’
viously performed despite the associated risks of future aneurysm
rupture and ischemic complications, respectively.

Flow diversion is an endovascular aneurysm treatment using low-
porosity endoluminal devices that reduce blood inflow into an-
eurysms while preserving the parent arteries'” and have recently
emerged as a treatment option for complex intracranial aneurysms,

ABBREVIATIONS: HFS, hemifacial spasm; MVD, microvascular
decompression; PAO, parental artery occlusion; REZ, root exit zone;
VA, vertebral artery; VAG, vertebral angiography.
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including fusiform aneurysms.'' Here, we report a successful case
of endovascular flow diversion treatment for HES caused by an
unruptured fusiform VA aneurysm for the first time, which si-
multaneously resulted in disappearance of the aneurysm and cure of
the HFS, with preservation of the parent artery.

CLINICAL PRESENTATION

History and Examination

A 46-year-old man was referred to our hospital with phasic type
HEFS from the right lower eyelid to the cheek for 6 months.
Magnetic resonance (MR) imaging and angiography showed a
fusiform VA aneurysm with a maximum diameter of 10 mm at the
right V4 segment (Figure 1A and 1B), compressing the REZ of
the right facial nerve (Figure 1C).

Treatment

The patient was given aspirin 100 mg and clopidogrel 75 mg
daily for 2 weeks before treatment.

Under general anesthesia, the patient was systemically heparinized
and a 5-Fr Axcelguide guide sheath (Medikit Co., Ltd) was inserted
through the femoral artery. A triaxial system consisting of a 5-Fr
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aneurysm (C, arrowhead). MR, magnetic resonance.

FIGURE 1. Initial cranial MR imaging. A, Three dimension and B, time of flight MR angiography showed an unruptured, fusiform, right vertebral artery aneurysm, with a
maximum diameter of 10 mm. Fast imaging employing steady-state acquisition MR imaging demonstrated compression of the root exit zone of the right facial nerve by the

Navien catheter (Medtronic Inc), a 0.027-inch Phenom 27 mi-
crocatheter (Medtronic Inc), and a 0.014-inch Chikai 14 200-cm
microguidewire (Asahi Intecc Co., Ltd) was constructed and guided
into position under roadmap guidance. Pretreatment right vertebral
angiography (VAG) showed the fusiform aneurysm (Figure 2A).
Pipeline Flex Embolization Device with Shield Technology (3.5 x
30 mm) (Medtronic Inc) was deployed over the neck of the an-
eurysm (Figure 2B). Right VAG after the implantation showed that
the neck of the aneurysm was adequately covered and there was an
eclipse sign within the aneurysm (Figure 2C). Postoperatively, the
patient recovered consciousness without any neurological symptoms.

Post-Treatment and Follow-up

The patient had complete resolution of HES immediately after
the treatment, and MR imaging 5 days after flow diversion
showed nearly complete disappearance of the aneurysm without
transposition of the right VA. Three months after treatment, there
was no residual filling of the aneurysm on right VAG (Figure 2D)
and no recurrence of HFS.

The corresponding author of this article has obtained patient
consent for anonymized publication of the case.

DISCUSSION

HES caused by VA aneurysms, especially fusiform VA aneurysms,
is extremely rare. In fact, only 10 such patients have been reported to
date,>”!?1* including 5 male patients and 5 female patients, ranging
from age 45 to 71 (mean 57) years. For the treatment of HFS, 4 of
the previously reported patients underwent MVD alone’ without
preventive treatment of aneurysm rupture. MVD in combination
with wrapping of the aneurysm was performed in 2 patients,'*'? and

proximal occlusion of the VA under microscopy along with MVD
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was performed in 1 patient.' Endovascular internal trapping was
performed in the remaining 3 patients.”” Although HFS dis-
appeared after the treatment in all the patients mentioned above,
these treatment strategies have some disadvantages. MVD alone
leaves the aneurysm untreated, with the future risk of aneurysmal
enlargement and rupture.'> On the other hand, although proximal
VA occlusion is an option, it was reportedly responsible for 28.9% of
ischemic complications in the perforator territories.'® In addition,
PAO cannot be applied to patients with a hypoplastic VA on the
contralateral side. Furthermore, aneurysm formation in the con-
tralateral VA through a hemodynamic mechanism is another
problem after PAO. In cases of HES due to the compression by a
dolichoectatic vertebrobasilar artery, the effectiveness of sling pro-
cedure has been reported.'”-'® This technique would also be effective
for HES due to a fusiform VA aneurysm. However, the future risk of
aneurysmal enlargement and rupture would not be prevented as with
simple MVD. In this case, PAO was a treatment option because the
aneurysm was located on the nondominant side. However, because
of the disadvantages of PAO described above, such as risks of is-
chemic complications in the perforator territories even in cases with
treatment for nondominant side VA, or aneurysm formation in the
contralateral VA through a hemodynamic mechanism, we performed
the less invasive procedure of endovascular flow diversion, which
eradicated the aneurysm while preserving the parent artery, resulting
in complete relief of the HES postoperatively. Therefore, it is
suggested that flow diversion is extremely useful for the treatment of
HES secondary to a fusiform VA aneurysm.

HES is believed to occur because of pulsatile compression and
dysfunction of cranial nerve VII near the REZ, with symptoms
resulting from an intermittent “short-circuiting” of signaling
pathways.'” In our case, MR imaging before treatment showed that
the aneurysm compressed the REZ of the right facial nerve and
obvious vascular transposition was not observed after treatment.
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FLOW DIVERSION FOR HEMIFACIAL SPASM

diversion. VAG, vertebral angiography.

FIGURE 2. Right VAG before A, and immediately after, B and C, flow diversion. A flow diverter stent was
completely deployed over the fusiform aneurysm at the right V4 segment. VAG immediately afier flow diversion
showed the eclipse sign, C (arrow). D, No residual filling of the aneurysm was seen on VAG 3 months after flow

VAG immediately after flow diversion revealed an eclipse sign,
indicating decreased blood flow in the aneurysm. These findings
suggest that the decrease in pulsatile compression, but not the
decrease in contact to REZ, contributed to disappearance of HES. A
previous report of flow diversion for HFS due to a saccular VA
aneurysm also supports this mechanism because HFS disappeared
immediately after treatment in that case as well.”"

Limitation
The pathological mechanism of HES resolution is not fully
understood, and more cases and longer follow-up periods are

needed to determine whether flow diversion is as effective as

MVD alone or PAO for HES caused by fusiform aneurysms.

CONCLUSION

Flow diversion might be a promising treatment option for HES
due to fusiform VA aneurysms.

NEURO

Funding

This study did not receive any funding or financial support.

Disclosures

The authors have no personal, financial, or institutional interest in any of the
drugs, materials, or devices described in this article.

REFERENCES

1. Takahara M, Abe H, Ohkawa M, et al. Hemifacial spasm caused by a dissecting
aneurysm of the vertebral artery, and resulting in acute exacerbation [in Japanese].
No Shinkei Geka. 2013;41(3):241-246.

2. Samii M, Gunther T, laconetta G, et al. Microvascular decompression to treat
hemifacial spasm: long-term results for a consecutive series of 143 patients.
Neurosurgery. 2002;50(4):712-719.

3. Uchino M, Nomoto J, Ohtsuka T, et al. Fusiform aneurysm of the vertebral artery
presenting with hemifacial spasm treated by microvascular decompression. Acza
Neurochir. 2005;147(8):901-903.

4. Choi SK, Rhee BA, Park BJ, et al. Hemifacial spasm caused by fusiform aneurysm at
vertebral artery-posterior inferior cerebellar artery junction. J Korean Neurosurg Soc.
2008:44(6):399-400.

VOLUME 4 | NUMBER 1 | 2023 | 3



AONUMA ET AL

10.

11.

12.

. Choi HJ, Lee SH, Choi SK, et al. Hemifacial spasm developed after contralateral

vertebral artery ligation. / Korean Neurosurg Soc. 2012;51(1):59-61.

. Lee SH, Choi SK, Kim J. Real-time monitoring of the lateral spread response

resulting from serial decompression for hemifacial spasm caused by a fusiform
aneurysm. J Neurol Surg A Cent Eur Neurosurg. 2015;76(4):332-336.

. Sato K, Ezura M, Takahashi A, et al. Fusiform aneurysm of the vertebral artery

presenting hemifacial spasm treated by intravascular embolization: case report. Surg

Neurol. 2001;56(1):52-55.

. Nakagawa I, Takayama K, Kurokawa S, et al. Hemifacial spasm due to contralateral

aneurysmal compression of the facial nerve successfully treated with endovascular
coil embolization: case report. Neurosurgery. 2011;69(3):E768-E772.

. Kugai M, Suyama T, Inui T, et al. A case of vertebral artery aneurysm causing

hemifacial spasm rapidly improved after parent artery occlusion. / Neuroendovascular
Ther. 2019;13(7):288-292.

Chancellor B, Raz E, Shapiro M, et al. Flow diversion for intracranial aneurysm
treatment: trials involving flow diverters and long-term outcomes. Neurosurgery.
2020;86(suppl 1):536-S45.

Griffin A, Lerner E, Zuchowski A, et al. Flow diversion of fusiform intracranial
aneurysms. Neurosurg Rev. 2021;44(3):1471-1478.

Matsumoto K, Saijo T, Kuyama H, et al. Hemifacial spasm caused by a spon-
taneous dissecting aneurysm of the vertebral artery. Case report. / Neurosurg. 1991;

74(4):650-652.

4 | VOLUME 4 | NUMBER 1 | 2023

20.

. Furtado SV, Thakar S, Saikiran NA, et al. Hemifacial spasm and jugular foramen

syndrome caused by diametrically opposite aneurysms on the vertebral artery.
Neurol Sci. 2013;34(10):1809-1810.

. Tsuchiya D, Kayama T, Saito S, et al. Hemifacial spasm due to a compression of the

facial nerve by a fusiform aneurysm of the vertebral artery: case report [in Japanese].
No To Shinkei. 2000;52(6):517-521.

. Nakatomi H, Segawa H, Kurata A, et al. Clinicopathological study of intracranial

fusiform and dolichoectatic aneurysms. Stroke. 2000;31(4):896-900.

. Endo H, Tanoue S, Hiramatsu M, et al. Risk factors for medullary infarction after

endovascular trapping of vertebral artery dissecting aneurysms. Neurosurg Rev.

2021;44(4):2283-2290.

. Zaidi HA, Awad AW, Chowdhry SA, et al. Microvascular decompression for

hemifacial spasm secondary to vertebrobasilar dolichoectasia: surgical strategies,
technical nuances and clinical outcomes. / Clin Neurosci. 2015;22(1):62-68.

. Barrow DL, Ellis JA. Microsurgical strategies for the treatment of compression

neuropathies secondary to vertebrobasilar dolichoectasia: from simple decom-
pression to sling transposition. Oper Neurosurg. 2019;17(5):481-490.

. Campos-Benitez M, Kaufmann AM. Neurovascular compression findings in

hemifacial spasm. / Neurosurg. 2008;109(3):416-420.

Santiago-Dieppa DR, McDonald MA, Brandel MG, et al. Endovascular flow
diversion for hemifacial spasm induced by a vertebral artery aneurysm: first ex-
perience. Oper Neurosurg. 2019;17(3):E115-E118.

neurosurgerypractice-online.com


http://www.neurosurgerypractice-online.com

