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Abstract

Background: Hemifacial spasm (HFS) is a rare entity,
characterized by alternating involuntary twitching (clonic
or tonic contractions) of the facial muscles on one side of
the face. In most cases the pathophysiological mechanism
is represented by a neurovascular conflict.

Methods and findings: The actual case refers to a 62
years old Caucasian woman, with a typical progressive left
side HFS, manifested at the age of 55. She was admitted
twice (in November 2015 and February 2016) in the
rehabilitation department, and investigated for an
optimal therapeutic approach. Magnetic resonance
angiography (MRA) revealed a mechanical neurovascular
conflict, inflicted by an ipsilateral dolichoectatic,
compressive vertebral artery. The patient categorically
refused the conventional standard therapies (the
functional neurolysis with botulinum toxin injections, or
the microvascular surgical decompression alternative).
She was treated in a conservative manner, using
iontophoresis with potassium iodide (KI) applied to the
twitched hemiface, for 10 days, in two therapeutic
sequences. After the second treatment session, the
patient noticed a 47% global reduction of her
disturbances, reflected by the self-assessment
questionnaires scores.

Conclusion: Iontophoresis with KI is an inedited,
conservative treatment applied in a typical form of HFS
(with vascular compressive etiology), indicated as a
therapeutic palliative alternative, to a patient who
refused the conventional treatment methodology. It is a
cheap procedure, painless, without adverse reactions,
repeatable, controllable. The patient had a good
compliance and therapeutic satisfactions, although
symptoms alleviation was partial and temporary (as long
as the trigger persisted).

Keywords: Hemifacial spasm (HFS); Magnetic resonance
angiography (MRA); Vertebral artery dolichoectasia;
Iontophoresis; Potassium iodide; Palliative

Introduction
Primary facial hemispasm (HFS) characterized by alternating

involuntary twitching (clonic or tonic contractions) of the facial
muscles on one side of the face [1,2] is a rare entity, prevalent
in 9.8 per 100,000 persons [3]. In most cases the common
underling etiology is the ipsilateral vascular compression of the
7th cranial nerve at its root exit zone (REZ).

Case Report
A 62-years-old woman, diagnosed at the age of 55 with

hemifacial spasm (HFS), was admitted twice in our Clinic
Rehabilitation department (during 02/11/2015 - 13/11/2015
and 11/02/2016 - 04/03/2016), for an optimal therapeutic
approach.

Initially she accused episodic, irregular (mainly clonic, but
also tonic), unilateral left hemifacial muscle spasms, vertigo,
low-pitched tinnitus on the ipsilateral ear, walking instability,
agoraphobia. Her family history was irrelevant (no history of
dyskinesia).

Her personal pathological history consisted of: type 2
diabetes mellitus without complications, mixed
hyperlipidemia, hypothyroidism and hormone replacement
therapy. She had no personal history of facial nerve injury
(Bell's palsy, facial trauma, or tumor). The general physical
examination revealed no abnormalities.

She related abnormal intermittent, paroxysmal synkinesis
starting in November 2009, initially confined to the orbicularis
oculi muscle (inducing a distressing, forced closure of the eye-
blepharospasm). The ipsilateral involuntary movements
gradually progressed and affected her entire left hemiface
(during 2013), spreading towards the orbicularis oris muscles,
zygomatic, pulling the mouth to the left), then extending
topographically down to the platysma (from December 2014).

The progressive evolution of the HFS and the accompanying
disturbing symptoms (vertigo, ataxia), progressively interfered
with her quality of life (reading, eating); episodically the
intensity of dizziness generated distress, anxiety and
impairment of the social life (agoraphobia).

Unfortunately, the patient’s symptomatology was not
alleviated with the usual medication (sedatives and/or
anticonvulsant medication: carbamazepine, clonazepam, or
gabapentine-all being ineffective, during the evolution).
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The etiologic diagnostic approach is illustrated by the clinical
(Figure 1), electrophysiological (brainstem auditory evoked

potentials-BAEPs and visual evoked potentials-VEP, Figure 2)
and magnetic resonance (MR) aspects (Figures 3 and 4).

Figure 1 Left HFS, in a 62 years-old woman: pre-treatment aspect (Oct 2015: disfiguring grimace, with involuntary, partial
closure of the left eye, lifting of the mouth corner, eyebrow lift, spreading down to the platysma, in a `tonus phenomenon`).
Successive pictures taken during the first and second admission. Symptomatic relief after a voluntary (slight) retrocollis,
instinctively adopted as a decompressive posture (“I feel good, when I adopt a proud attitude”- Dec 2015) [Explicit patient
consent was obtained to use her images and medical data for scientific purpose].
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Figure 2 BAEPs latencies are bilaterally normal (up). VEP-pattern reversal N75/P100 complex with normal morphology,
amplitude and latencies at both eyes (down).
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Figure 3 Brain MRI imaging, MRA (a) SVR reconstruction after 3D acquisitions; (b and c) 3D reconstructions MIP. Left Vertebral
Artery (LVA) dolichoectasia (diameter 4.7 mm) associated with a small fenestration in the V4 segment (double lumen, two
separate channels that fuse). VA (white triangle); Anterior Inferior Cerebellar Artery (AICA: white arrow).

The patient refused the other possible (currently applied)
therapeutic alternatives for HFS: the functional neurolysis with
botulinum toxin injections was postponed, due to economic
reasons. She was also informed about the microvascular
surgical decompression alternative (MVD), also rejected,
because of to her age and associated pathology.

Methods
Due to the fact that the patient refused the conventional

standard therapies, it was applied a cheap, conservative
method: iontophoresis with potassium iodide (KI) applied to
the twitched hemiface, for 10 days, in two therapeutic
sessions (during 02/11/2015 - 13/11/2015 and 11/02/2016 -
04/03/2016).

Each daily iontophoresis sequence used 2 ml of 1% aqueous
solution of potassium iodide (KI, 0.005 g/cm2), applied at
cathode (2 × 2 cm), who stimulated the left affected hemiface,
using a galvanic current gradually increased to 3 milliamperes,
until a light tingling sensation. The anode (5 × 5 cm) was
applied in the left retroauricular region. The therapy lasts

about 30 minutes and there were five consecutive therapeutic
sessions each week, and was well tolerated. The patient was
carefully investigated to exclude the main theoretical
contraindications of iontophoresis (pacemakers, metal
orthopaedic implants, cardiac arrhythmia, skin disease or rash,
pregnancy).

Advanced Pubmed searches associating two pairs of items
(KI and HFS, respectively KI and dyskinesia) were negative.

The physiatric method associated an oral commercial
antivertigo pharmacological combination (cinarizinum and
dimenhidrinatum), and an OTC with neurotrophic factors
(citocoline, Bacopa monnieri, Ginkgo biloba, alfa-lipoic, acid
fosfatidilserine) to promote regeneration of the (chronically)
damaged neurons in the 7th and 8th cranial nerves complex.

The treatment results were assessed with a typical five-level
self-reporting Likert scale of satisfaction, focused on the
vestibular subjective disturbances, sleep, synkinesis (before
and at the end of the treatment, synthetically presented in
Table 1), and the Synkinesis Assessment questionnaire [4]
(Table 2).
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Figure 4 Compressive neurovascular conflict at the emergence of the 7th cranial nerve, in the cerebellopontine angle (white
indented arrow). (a and b) T2 TSE axial scans (2 mm); (c) 3D TOFF; (d) T2 TSE coronal scan. Left VA dolichoectasia (maximum
diameter 4.7 mm); left VA (white triangle); right VA (d): “lightning” arrow; loop of the left AICA [(a): black arrow; (c): white
arrow)].

All ethical standards were followed. Written informed
consent was obtained from the patient for publication, as well
as our hospital’s Bioethics Commission approval.

Results
After the first iontophoretic treatment in November 2015,

both the patient and doctor noticed a satisfactory global

improvement of the aesthetic aspect of the face (the
blepharospasm and involuntary contractions decreased in
frequency and duration), and also her symptoms (the sleep
disturbances, vertigo) improved.

Initially, the overall involuntary facial twitching and the
other symptoms globally diminished with 29%; the favorable
clinical effect was maintained until the second admission. At
the end of the second treatment stage, it was obtained a 47%
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global reduction of the patient`s disturbances, aspects
reflected by the global satisfaction scale (Table 1) and the
synkinesis self-assessment questionnaire (SAQ) score (Table 2).

Since the second discharge, during the next two months,
only a single nocturnal relapse of facial twitching was

reported; her sleep is restful, the patient takes daily long
walks, is euthymic.

Table 1 Global satisfaction after the physiatric treatment.

Global satisfaction scale very satisfied somewhat satisfied neutral not very satisfied not at all
satisfied

15-Nov  N-d   N-a

16-Feb F-d F-a    

N= November 2015; F= February 2015; a= admission; d= discharge;

Table 2 Synkinesis self-assessment questionnaire (SAQ) score.

Items N-a N-d F-a F-d

I When I smile, my eye closes 3 2 2 1

II When I speak, my eye closes 4 3 3 1

III When I whistle or pucker my lips, my eye closes 2 1 1 1

IV When I smile, my neck tightnes 5 5 5 5

V When I close my eyes, my face gets tight 1 1 1 1

VI When I close my eyes, the corner of my mouth moves 5 4 4 3

VII When I close my eys, my neck tightnes 5 3 3 1

VIII When I eat, my eye waters 4 1 1 1

IX When I move my face, my chin develops a dimpled area 5 4 4 4

Sum of scores I-IX 34 24 24 18

SAQ total Score (sum of scores I-IX)/45x100 75.5 53.3 53.3 40

N= November 2015; F= February 2016; a= admission; d= discharge; (1= seldom or not at all; 2= occasionally, or very mildly; 3= sometimes, or mildly; 4= most of the
time, or moderately; 5= all the time, or severely)

Discussion
Our clinical data correlates with the literature information,

collected during the last 20 years by Soriano-Baron et al., who
reported mainly a left side implication, a female predominance
and an average age at onset of 44 years (43.9 (±11.9)) [ 5].

The most effective screening method in HFS is the magnetic
resonance angiography (MRA). Usually the HFS results from a
chronically neurovascular conflict at the REZ level, but it may
have no apparent cause (in idiopathic HFS) [5].

In most cases, the offending vessel is the anterior inferior
cerebellar artery (AICA) [5], but there are also other
pathological arteries belonging the vertebrobasilar system,
culprit for the chronic neurovascular conflict: the posterior
inferior cerebellar (PICA) the vertebral artery (VA) the basilar,
the superior cerebellar, even an anomalous branch of the
ascending pharyngeal artery [6-8]. Direct compression by a
dolichoectatic vertebrobasilar artery was noticed in 0.7%
patients [9].

In the present case MRA detected the coexistence of two
arteriovenous malformation of the left VA: fenestration in the
V4 segment and dolichoectasia. Fenestration is a rare vascular
anomaly (0.23% to 1.95%) of the VA, accidentally observed at
autopsy or in angiographic studies [10,11]. This incidentally
revealed anatomic malformation could predict (a possible,
future) arterial dissection [11] and stroke, with poor prognosis.

Rarely, HFS could be secondary to a tumoral, demyelinating
or inflammatory damage anywhere along its anatomical
structure: the pontine nucleus, the intraneuraxial path,
(mainly) at the cerebellopontine angle (CPA), or during its
trajectory to the internal auditory canal and the stylomastoid
foramen. Secondary HFS occurred in only 0.5% of cases in a
large (1,642 patients) case review [9].

The BAEPs and MRI excluded a CPA pathological process: a
tumor-related HFS (such as an acoustic neuroma, meningioma,
schwannoma, lipoma) [12-14], an epidermoid [15] or
arachnoid cyst, arachnoiditis [16], or another posterior fossa
tumors (a contralateral foramen magnum meningioma [17], or
a ponto-medullary junction proliferation) [18].
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Lee SH et al. [13] noticed only 9 cases (0.4%) attributable to
CPA tumors, in a review of 2,050 subjects with HFS.

Clinical and paraclinical investigations excluded a multiple
sclerosis (individuals younger than 40) [19], an autoimmune
rheumatic disease [20] (a Sjögren syndrome, rheumatoid
arthritis, systemic lupus erythematosus) [21] or a vascular
malformation of the brainstem (pontine carvernoma) [22].

The first therapeutic choice, proposed to our elderly patient
for her HFS, was the minimum-invasive intervention with
Botulinum toxin. Due to its transient improvement effect and
economic reasons (it is expensive and repeated injections
could be required every 3 to 6 months), the patient refused
this option.

The patient was informed that the microvascular
decompression (MVD) can relieve pressure on the facial nerve,
and is the only treatment who could offer the prospect of a
definitive cure for the HFS, with 80% excellent to good
reported long-term results, and 10% recurrence rate [5].

Although the chronically neurovascular conflict is believed
to be the cause of HFS, the physiopathological mechanisms of
the disorder remains unclear.

The literature noticed that the mean blood flow velocity,
averaging across the two vertebral arteries was higher on the
side of the HFS [23], aspect supposed also in our case, due to
the tortuosity of her left dolichoectatic vertebral artery, and
the favorable clinical effect of an instinctively adopted
decompressive posture (a slight left cervical retrocollis, Figure
1).

There are three different hypotheses about the HFS: the
central theory (postulates the reverberant activity and
hyperexcitability of the facial motor nucleus [24,25]), the
peripheral one (advocates the ectopic activity or ephaptic
transmission, between the slight “denuded” 7th nerve axons at
the site of the vascular pulsatory, chronic, repetitive, micro-
compressive irritation) [25-27], and the dual pathology
(combines the above two, because the central and peripheral
theories are not mutually exclusive) [27]. The dual pathology
hypothesis is based on the neuroplasticity of the brain; the
chronic neurovascular conflict can induce related structural
focal reorganizations in the brain gray matter volume of the
right inferior parietal lobule and the cerebellar lobule VIII
(when compared with healthy subjects) [28].

Most of the HFS cases are noticed in the middle age,
suggesting a long process of abnormal attrition at the
neurovascular interface, source for the ectopic action
potentials, “sparked” by the focal demyelinated nerve fibers.
These aberrant action potentials could be triggered either by
the sympathetic endings in the adventitia of the offending
artery wall [27], or by axono-axonal “crosstalk” [25-27].

The clinical benefit of the medication with vestibular
tropism sustained the supposition of a non-synaptic lateral
spread of activity between the peripheral demyelinated
adjacent nerve fibers of the 7th and 8th cranial nerves,
chronically irritated by the pulsatory vascular conflict. The

association of auditory and vestibular symptoms was noticed
in 17.5% cases (from a series of 74 reported) [24].

The mechanism of ectopic action potentials emerged from
the demyelinated facial nerve fibers could be associated with
the upregulation of the neuronal isoform NaV1.8 [29] (a
tetrodotoxin-resistant voltage-gated sodium ion channel
epitope). The voltage-gated sodium (NaV) channels play a
critical role in initiation and propagation of electrical signals in
excitable cells, such as neuronal and muscle tissues.

It can be speculated that transdermal iontophoresis with KI
(transitory and indirectly) rebalanced the physiopathological
repercussions on the electrolytes gradient concentration and
membrane potential, triggered by the dysfunctional NaV,
modulating the aberrant electrogenesis emerged from the
vascular morphofunctional “aggression” upon the 7th nerve.
Evidently, the favorable effect was not a direct one, but
integrated in complex nervous loops (different kind of
receptors from the skin, facial muscles, trigeminal sensitive
nucleus interconnected with the motor facial nerve, upper
modulating influences).

Due to the mollification results obtained, iontophoresis with
KI was the patient’s main option, in the specific frame of
previous pharmacological limitations, economic restrictions
and medical contraindications.

Obvious, this non-invasive treatment has not the
complications noticed (sometimes) after the MVD
interventions: ischemic brain stem stroke, subdural, cerebellar
or even supratentorial subdural hematoma, dural
arteriovenous fistula, hearing deficit (permanent or transient),
facial palsy (permanent or transient), residual hemifacial
spasm, or even mortality [5,30-32].

Prognosis quoad vitam could be compared with the "sword
of Damocles", hanging above the patient`s future evolution
(compromised by the constant fear for stroke).

Conclusion
The article makes rationale suppositions about the

efficiency (partial and temporary) of iontophoresis with KI,
applied to a patient with a medically refractory HFS (with
vascular compressive aetiology), who refused the conventional
treatment methodology. Iontophoresis with KI represents an
inedited palliative therapeutic procedure, cheap, painless,
without adverse reactions, repeatable and controllable. The
patient had a good compliance and therapeutic satisfactions,
although symptoms alleviation was partial and (evidently)
temporary, conforming to a famous Latin expression “Sublata
causa tollitur effectus”: remove (by MVD) the cause, and the
effect will cease (in most of the cases).

Consent
Written informed consent was obtained from the patient for

publication, as well as our hospital’s Bioethics Commission
approval. Copies of both documents are available for review by
the Editor-in-Chief of this journal.
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