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A Successful Treatment of Hemifacial Spasm After Flow
Diverter Stent Placement for Ipsilateral Internal
Carotid Artery Saccular Aneurysm

Ferda Selcuk Muhtaroglu?, Belin Kamiloglu?, Musa Muhtaroglu® ¢

Abstract

Hemifacial spasm (HFS) is a neurological disorder characterized by
involuntary, paroxysmal contractions of the muscles innervated by the
facial nerve on one side of the face. While primary HFS is most often
caused by vascular compression at the root exit zone (REZ) of the facial
nerve, secondary causes such as tumors, arteriovenous malformations,
and intracranial aneurysms are rare. The management of HFS due to
aneurysmal compression remains challenging, and the literature on en-
dovascular treatment, particularly with flow diverter stents, is limited.
We report the case of a 56-year-old woman with a history of diabe-
tes mellitus type 2, hypertension, and hypercholesterolemia, who pre-
sented with progressive right-sided HFS. Imaging revealed a saccular
aneurysm of the right internal carotid artery (ICA) at the cavernous-
ophthalmic segment. The patient underwent successful endovascular
treatment with a Derivo embolization device (DED) flow diverter
stent. Her HFS resolved completely post-procedure, with no neurologi-
cal deficits or recurrence at 6-month follow-up. This case highlights
the efficacy of flow diverter stent placement for HFS caused by ICA
saccular aneurysm and represents the first such report from Northern
Cyprus. The case underscores the importance of considering secondary
etiologies in atypical HFS and demonstrates the therapeutic potential of
endovascular flow diversion in this context.

Keywords: Hemifacial spasm; Internal carotid artery; Saccular aneu-
rysm; Flow diverter; Endovascular treatment; Imaging

Introduction

Hemifacial spasm (HFS) is a movement disorder characterized
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by paroxysmal, involuntary contractions of the muscles inner-
vated by the facial nerve, usually on one side of the face. The
majority of cases are primary, resulting from vascular com-
pression of the facial nerve root exit zone (REZ), most often
by tortuous or ectatic arterial loops [1, 2]. Secondary causes,
including tumors, arteriovenous malformations, and aneu-
rysms, are less common but clinically significant. While ver-
tebrobasilar aneurysms are more frequently implicated in sec-
ondary HFS, ICA aneurysms are exceedingly rare as a cause
[3, 4]. The pathophysiology of HFS involves chronic pulsatile
compression of the facial nerve at its REZ, leading to focal de-
myelination and ephaptic transmission, which results in abnor-
mal muscle responses and involuntary contractions [1, 5, 6].
Advances in neuroimaging, such as high-resolution magnetic
resonance imaging (MRI) and computed tomography (CT) an-
giography, have improved the detection of neurovascular con-
flicts and secondary causes of HFS [2, 4, 7]. Treatment options
for HFS include botulinum toxin injections, microvascular
decompression (MVD), and, in cases of secondary HFS due
to aneurysm, endovascular or surgical intervention [1, 8-11].

Here, we present a rare case of HFS secondary to a right
internal carotid artery (ICA) saccular aneurysm, successfully
treated with flow diverter stent placement and coil emboliza-
tion, and review the relevant literature.

Case Report

A 56-year-old woman presented to the neurology outpatient
clinic with a 6-month history of involuntary contractions around
her right eye, progressively increasing in frequency. Initially
confined to the orbicularis oculi muscle, the contractions gradu-
ally extended to the ipsilateral zygomatic and periorbital mus-
cles (Fig. 1). These episodes recurred multiple times throughout
the day, were exacerbated by stress and fatigue, and resolved
completely during sleep. Her past medical history included type
2 diabetes mellitus for 15 years, hypertension, and hypercho-
lesterolemia. Neurological examination revealed intact cranial
nerve functions; however, an HFS episode affecting the right
side was clinically observed. Cranial MRI was performed to in-
vestigate potential structural causes. No space-occupying lesion
or vascular malformation was identified in the cerebellopontine
angle. However, a suspicious vascular structure was noted in
close proximity to the REZ of the facial nerve. Subsequent mag-
netic resonance angiography (MRA) revealed a saccular aneu-
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Figure 1. Appearance consistent with hemifacial spasm (HFS) prior to
the patient’s treatment.

rysm in the paraclinoid segment of the right ICA, demonstrating
inferomedial projection (Fig. 2). The aneurysm measured ap-
proximately 4.8 mm in diameter and was anatomically adjacent
to the optic nerve and the oculomotor nerve (cranial nerve III).

These findings were confirmed by digital subtraction an-
giography (DSA) (Fig. 3). Moreover, MRA fusion imaging
clearly demonstrated inferomedially oriented arterial contact
at the level of the facial nerve REZ.

Treatment

Before the endovascular procedure, the patient was started on
dual antiplatelet therapy with aspirin 100 mg daily and ticagre-
lor 90 mg twice daily, which was continued postoperatively. The

procedure was performed under general anesthesia via a right
femoral artery approach. A Derivo embolization device (DED)
(Acandis GmbH & Co. KG, Pforzheim, Germany), a new-gen-
eration nitinol flow diverter stent with proven efficacy in the
treatment of intracranial aneurysms, was selected. The stent was
successfully deployed across the neck of the aneurysm in the
right ICA, ensuring complete coverage and optimal wall appo-
sition (Fig. 4). Post-deployment angiography showed contrast
stagnation within the aneurysm sac, indicating effective flow di-
version. No procedural complications occurred. The patient tol-
erated the procedure well and was monitored in the neurocritical
care unit for 48 h (Fig. 5). Dual antiplatelet therapy was main-
tained. Remarkably, her HFS resolved completely within 48 h.
She was discharged on postoperative day 4 with instructions to
continue dual antiplatelet therapy for 6 months, followed by as-
pirin monotherapy. At 6-month clinical and radiological follow-
up, the patient remained free of HFS, with no new neurological
deficits or evidence of aneurysm recurrence.

Discussion

Mechanisms of HFS

HFS is most commonly attributed to neurovascular contact
(NVCQ) at the REZ of the facial nerve, where the central myelin
transitions to peripheral myelin, rendering the nerve particularly
susceptible to pulsatile vascular compression [1]. The offending
vessel is typically an ectatic or tortuous artery, most frequently
the anterior inferior cerebellar artery (AICA), posterior inferior
cerebellar artery (PICA), or vertebral artery (VA) [1, 12]. Chron-
ic pulsatile compression leads to focal demyelination, ephaptic
transmission, and hyperexcitability of the facial nerve fibers,
resulting in the characteristic involuntary contractions [1]. Sec-
ondary HFS, while rare, can result from a variety of structural
lesions, including tumors, arteriovenous malformations, and
aneurysms [2]. In the context of aneurysms, the mechanism is
thought to involve direct compression of the facial nerve at or

Figure 2. (a, b) Magnetic resonance angiography (MRA) reveals a saccular aneurysm arising from the cavernous-ophthalmic
segment of the right internal carotid artery (ICA), as indicated by the red arrow.
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Figure 3. (a, b) Digital subtraction angiography (DSA) images demonstrate a saccular aneurysm located in the cavernous-
ophthalmic segment of the right internal carotid artery (ICA). The aneurysmal dome is marked with black arrows in both panels.

near the REZ, or, less commonly, distortion of the brainstem
or adjacent neurovascular structures [2, 13]. The precise patho-
physiological mechanisms may vary depending on the size, lo-
cation, and growth dynamics of the aneurysm.

Differential diagnosis: primary vs. secondary HFS

Distinguishing primary from secondary HFS is critical, as
management strategies and prognoses differ. Primary HFS
is overwhelmingly more common and is typically diagnosed
based on clinical presentation and neuroimaging demonstrat-
ing vascular contact at the REZ without other structural le-

Figure 4. Digital subtraction angiography (DSA) demonstrates the de-
ployment of a flow diverter stent across a saccular aneurysm located
in the cavernous-ophthalmic segment of the right internal carotid artery
(ICA). The stent position and covered aneurysmal segment are indi-
cated by black arrows.

sions [1]. Secondary HFS should be suspected in patients with
atypical features, such as rapid progression, onset at a young
age, bilateral involvement, or associated neurological deficits
[2, 14]. Neuroimaging, particularly high-resolution MRI and
MRA, is essential for identifying secondary causes [15]. In the
present case, the detection of a saccular aneurysm at the cav-
ernous-ophthalmic segment of the ICA, in the absence of other
lesions, strongly supported a diagnosis of secondary HFS.

Literature review: aneurysm-related HFS

A comprehensive review of the literature from 1970 to 2023

Figure 5. The patient’'s symptoms regressed after treatment.
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Table 1. Summary of Reported Cases of Hemifacial Spasm Associated With Intracranial Aneurysms (n = 23)

gz‘se Author and year Age/sex AN location él: dti};lzevilslge;)f- Treatment Outcome
1 Nagashima et al, 2001 [12] 69/M VA-BA junction Dissection PAO Cure

2 Sato et al, 2001 [13] 53/M PICA Fusiform AN PAO Cure

3 Murakami et al, 2004 [14] 49/F V3-V4 junction Saccular AN PAO Cure

4 Matsumoto et al, 2005 [15] 62/F PICA Saccular AN PAO Cure

5 Nakagawa et al, 2011 [16] S5/F VA union Fusiform AN PAO Cure

6 Kugai et al, 2019 [5] 56/M VA union Saccular AN PAO Cure

7 Santiago-Dieppa et al, 2019 [17] 60/F V4 segment Saccular AN PAO Cure

8 Arisawa et al, 2020 [8] 62/F V4 segment Saccular AN SAC Recurrence
9 lida et al, 2020 [9] S59/'M VA-PICA Saccular AN Coil Cure

10 Satoh et al, 2022 [18] 50/M V4 segment Dissection Stent Cure

11 Ko et al, 2022 [6] 42/M V4 segment Dissection + PICA PAO Cure after MVD
12 Matsumoto et al, 1991 [10] 58/M V4 segment Dissection MVD Cure

13 Nagata et al, 1992 [4] 70/F VA-PICA Saccular AN Clip Cure

14 Moriuchi et al, 1996 [19] 62/F VA-PICA Saccular AN Clip + MVD Cure

15 Tsuchiya et al, 2000 [20] 71/F V4 segment Fusiform AN + AICA Clip + MVD Cure

16 Uchino et al, 2005 [11] 59/F V4 segment Fusiform AN MVD Cure

17 Choi et al, 2008 [21] 45/M V4 segment Fusiform AN + PICA MVD Cure

18 Furtado et al, 2013 [22] 50/F V4 segment Saccular AN + VA Clip + MVD Cure

19 Lee et al, 2015 [23] 69/M V4 segment Dissection MVD Cure

20 Chang et al, 2021 [24] 17/ M AICA Saccular AN Clip + MVD Cure

21 Arai et al, 2022 [25] 64/M V4 segment Fusiform AN + AICA MVD Cure

22 Inoue et al, 2023 [26] 68/M VA-PICA Saccular AN Clip + MVD Cure

23 Present case 56/F ICA cavernous-ophthalmic ~ Saccular AN Flow diverter stent  Cure

AN: aneurysm; AICA: anterior inferior cerebellar artery; BA: basilar artery; Coil: endovascular coil embolization; DED: Derivo embolization device;
ICA: internal carotid artery; MVD: microvascular decompression; PAO: parent artery occlusion; PICA: posterior inferior cerebellar artery; SAC: stent-

assisted coiling; VA: vertebral artery; V3/V4: vertebral artery segments.

identified only 22 previously reported cases of HFS caused by in-
tracranial aneurysms (Table 1 [4-6, 8-26]). The majority of these
cases involved aneurysms of the vertebral artery or its branches,
with saccular morphology in 11 cases, fusiform in seven cases,
and dissecting in four cases [5, 8-11, 16-26]. The present case is
unique in that the aneurysm was located at the cavernous-ophthal-
mic segment of the ICA, a rare site for HFS-related aneurysms.
Treatment modalities in prior cases have included parent artery
occlusion (PAO), coil embolization, surgical clipping, MVD,
and, more recently, flow diversion [5, 8-11, 16-26]. Outcomes
have generally been favorable, with most patients experiencing
resolution of HFS following treatment of the aneurysm. How-
ever, recurrence has been reported, particularly in cases where
the aneurysm was not completely excluded from the circulation
or where persistent neurovascular contact remained [8].

Unique aspects of flow diverter stents in HFS

Flow diverter stents represent a significant advance in the en-
dovascular management of complex intracranial aneurysms.

These devices, composed of tightly braided nitinol wires, are
designed to redirect blood flow away from the aneurysm sac,
promoting thrombosis and eventual occlusion while preserv-
ing flow through the parent vessel and adjacent branches. The
DED used in this case has demonstrated high rates of aneu-
rysm occlusion and favorable safety profiles in large series [2].
The use of flow diverter stents in the context of HFS is par-
ticularly appealing for several reasons. First, these devices can
achieve complete and durable exclusion of the aneurysm from
the circulation, thereby eliminating the source of neurovascu-
lar compression. Second, flow diversion avoids the need for
open surgical approaches, which carry higher risks of morbid-
ity, particularly in anatomically challenging locations such as
the cavernous-ophthalmic ICA. Third, the minimally invasive
nature of endovascular therapy allows for rapid recovery and
early resolution of symptoms, as observed in the present case.
While the literature on flow diverter stents for HFS is limited,
several reports have documented successful outcomes with
this approach, particularly in cases where traditional surgical
or endovascular techniques were not feasible or had failed [2,
17, 26]. The present case adds to this growing body of evi-
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dence, demonstrating the efficacy and safety of flow diversion
in the management of aneurysm-related HFS.

Clinical decision-making rationale

The decision to proceed with flow diverter stent placement
in this case was based on several factors. The aneurysm was
unruptured, saccular, and located at the cavernous-ophthalmic
segment of the ICA, making it amenable to endovascular ther-
apy. The patient’s comorbidities (diabetes, hypertension, hy-
percholesterolemia) increased the risks associated with open
surgical approaches. Furthermore, the rapid progression and
severity of her HFS symptoms warranted prompt intervention.
Multidisciplinary discussion involving neurology, neurosur-
gery, and interventional neuroradiology teams concluded that
flow diversion offered the best balance of efficacy and safety.
The patient was counseled regarding the risks and benefits of
the procedure, including the need for prolonged dual antiplate-
let therapy and the potential for delayed aneurysm occlusion.
Although diabetes mellitus is a known contributor to cranial
neuropathies through chronic microvascular changes [27, 28],
in this case, it was considered a secondary factor rather than
a primary cause of HFS. The anatomical compression of the
facial nerve REZ by the adjacent aneurysm provided a clear
and sufficient explanation for the patient’s symptoms. Never-
theless, the presence of diabetes was taken into account dur-
ing treatment planning, as it contributed to the patient’s overall
perioperative risk and further justified the choice of a less in-
vasive endovascular approach.

Long-term management and follow-up

Long-term management of patients treated with flow diverter
stents includes regular clinical and radiological follow-up to
monitor for recurrence of symptoms, aneurysm occlusion, and
device-related complications. Dual antiplatelet therapy is typi-
cally continued for 6 months, followed by aspirin monothera-
py, to minimize the risk of in-stent thrombosis [2]. In the pre-
sent case, the patient remained symptom-free at 6 months, with
no evidence of aneurysm recurrence or device-related compli-
cations. The durability of symptom resolution following flow
diversion is supported by the literature, with most patients ex-
periencing sustained relief of HFS [17, 18]. However, longer-
term follow-up is necessary to assess for late recurrences or
delayed complications.

Evolution of flow diverter technology

Flow diverter technology has evolved significantly, with
newer-generation devices providing improved deliverability,
safety, and efficacy for complex aneurysms. Recent advances
include the development of dissolvable flow diverters, which
may reduce the need for long-term dual antiplatelet therapy
(DAPT), thereby minimizing bleeding risks and improving pa-
tient compliance [29]. These innovations expand the therapeu-

tic options for patients with challenging aneurysm anatomies
and comorbidities.

Conclusions

This case represents the first reported instance in Northern
Cyprus of successful treatment of HFS due to a saccular an-
eurysm of the cavernous-ophthalmic segment of the ICA us-
ing a flow diverter stent. The case underscores the importance
of considering secondary causes in patients with atypical HFS
and highlights the therapeutic potential of endovascular flow
diversion in this context. Flow diverter stents offer a safe and
effective alternative to open surgery, with the potential for
rapid and durable symptom resolution. Ongoing follow-up is
essential to ensure long-term efficacy and safety.
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