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Role of neuroimaging in cases of primary and secondary hemifacial spasm
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Purpose: The objective of this study was to analyze the role of neuroimaging and documenting various 
intracranial pathologies in primary and secondary hemifacial spasm. Methods: This retrospective 
study included patients with HFS who had undergone neuroimaging. The demographic profile, onset, 
progression, neuroimaging findings, and types of HFS were documented and analyzed. Results: A  total 
of 202  patients  (male  =  110, female  =  92) were included. The mean age of the study population was 
51.81 ± 11.76 years. The right side was involved in 104 patients, the left side was involved in 97 patients 
and bilateral involvement was observed in one patient. Primary HFS: secondary HFS was 9.6:1. The 
mean age of onset of the spasms in the primary HFS group was 49.26 ± 8.35 years and in secondary HFS 
was 43.13 ± 12.12 years respectively. The anterior inferior cerebellar artery was the major vessel causing 
neurovascular conflict in primary HFS (n = 55). Facial nerve palsy was the most common cause (n = 13) of 
secondary HFS followed by cerebellopontine angle (CPA) tumors. Conclusion: The hemifacial spasm occurs 
mostly in the fifth decade of life. Primary HFS is more prevalent than secondary HFS. Clinical distinction 
between them is difficult. Neuroimaging is essential to detect the conflicting vasculature in cases of primary 
HFS and pathologies like CPA tumor, cyst, and aneurysms in cases of secondary HFS.
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Hemifacial spasm (HFS) is a movement disorder characterized 
by unilateral, involuntary, and arrhythmic movements of the 
facial muscles of expression [Fig. 1]. It is usually insidious in 
onset.[1] The contractions have a focal onset in the orbicularis 
oculi muscle and gradually spreads to the lower face.[2] HFS 
has been categorized as primary and secondary based on the 
etiology. Primary HFS represents the contractions produced by 
the hyperactivity of the facial nerve due to the compression of 
the nerve at its root exit zone.[3] The involvement of the facial 
motor nucleus or an insult to the peripheral course of the nerve 
by trauma, tumor, inflammation, or demyelination constitutes 
secondary HFS.[3,4] Primary HFS is more prevalent and the age 
of onset is in the 5th decade of life with a female preponderance. 
Published literature quoted the prevalence rate of HFS to be 
around 14.5 per 100,000 in women and 7.4 per 100,000 in men.[5,6] 
Although secondary HFS is less frequent but the underlying 
pathology can be grave and life‑threatening. Neuroimaging 
guides us to clinch the diagnosis of secondary HFS. There is 
a scarcity of articles on HFS in the ophthalmic literature, but 
interestingly many of these patients initially present to the 
ophthalmologists for the management. The present study aims 
to describe the role of neuroimaging and associated intracranial 
pathologies in cases of HFS and to create awareness on the 
importance of neuroimaging in HFS amongst ophthalmologists.

Methods
This retrospective study included the patients with HFS 
presenting to the oculoplasty clinics of two centers of our 

institute between April 2010 and July 2019. All Patients who 
had undergone Magnetic Resonance Imaging (MRI)/Magnetic 
Resonance Angiography  (MRA) with 3D FIESTA  (Fast 
Imaging Employing Steady State Acquisition) or Constructive 
Interference in Steady State (CISS) and time of flight 
angiogram (TOF) MRI sequences were included in the study. 
The medical records of these patients were reviewed and the 
data pertaining to our study was collected. The study was 
conducted in accordance with the Declaration of Helsinki 
following approval from the Institutional review board and 
ethics committee.

A detailed history of the patients was obtained particularly 
antecedent illness, facial nerve palsy, and deafness. All 
the patients underwent a thorough clinical examination 
including 5th, 6th, 7th, and 8th cranial nerve examination to 
screen for secondary HFS. Data relevant to our study including 
demographic profile, onset, progression, duration of the 
presenting complaints, laterality, and MRI/MRA imaging 
findings were recorded. Based on the clinical evaluation and 
neuroimaging, the patients were grouped into primary or 
secondary HFS and the differences between the two groups 
were computed by t‑test or Chi‑square test. P value <0.05 was 
considered to be statistically significant.

The mean value and the standard deviation were calculated 
for numerical data and percentage and frequency were 
computed for categorical data. The statistical analysis was 
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accomplished with Statistical Package for Social Sciences (SPSS 
Inc. Chicago, IL, version 22.0).

Results
A total of 202 patients were included in the study. The study 
comprised of 110 males (54.46%) and 92 females (45.54%). The 
mean age of the study population was 51.81 ± 11.76 years (Range 
15‑83 years) and the mean age of onset of the spasms was 
48.68 years  (Range 14.5‑75.5 years)  [Table  1]. The right side 
was involved in 104 patients (51.48%), the left side was found 
to be involved in 97 patients (48.02%). One patient (0.50%) had 
bilateral involvement. The mean duration of the symptoms was 
calculated to be 37.80 ± 38.17 months (Range 5‑240 months).

Out of 202 patients, 183 patients (90.59%) had primary HFS 
(Male = 101, female = 82) and 19 patients (Male = 9, Female = 10) 
constituted secondary HFS  (9.41%). The mean age of the 
primary HFS group was found to be 52.29 ± 1.41 years (Range 
15‑80 years) and the mean age of onset of the spasms in this 
group was noted as 49.26 ± 8.35 years (Range 14.5‑75.5 years). 
The right side: left side ratio was 1.07:1.

Hypertension was the most prevalent systemic disease 
(n  =  50, 24.75%) in our study sample followed by diabetes 
mellitus  (n  = 13, 6.43%), hypothyroidism (n  = 7, 3.46%) and 
dyslipidemia (n = 4, 1.98%).

Neuroimaging revealed anterior inferior cerebellar artery 
(AICA) to be the most common vessel compressing the 
facial nerve at the root exit zone (n = 55, 37.93%) followed by 
posterior inferior cerebellar artery  (PICA)  (n  =  40, 27.59%), 
vertebral artery  (VA)  (n  =  29, 20%), PICA and VA together 
(n  =  6, 4.14%), vascular loop whose exact anatomy could 
not be identified  (n  =  6, 4.14%)  [Fig.  2], vertebrobasilar 
artery (VBA) (n  =  5, 3.45%)  [Fig.  3], vertebrobasilar artery 
dolichoectasia  (n = 2, 1.37%), AICA and VA together  (n = 1, 

0.69%) and congenital vascular malformation (n = 1, 0.69%). 
Thirty eight of the remaining patients had no abnormality 
noted on neuroimaging.

Nine male patients and 10 female patients were found to 
have secondary HFS [Table 2]. The mean age of the secondary 
HFS group was computed to be 48.63 ±  14.48 years  (Range 
20 – 83). The mean age of onset of the involuntary contractions 
was found to be 43.13 ±  12.12  (Range 18‑63 years). The left 
side was more commonly involved in secondary HFS (n = 10, 
52.63%). HFS secondary to facial nerve palsy was observed in 
13 patients (68.42%). Out of 13 facial nerve palsy cases, 4 were 
due to trauma. HFS following facial nerve palsy was more subtle 
and could be elicited better on voluntary facial contractions. 
In the secondary HFS group, Cerebellopontine angle  (CPA) 
tumors comprising meningioma (n = 2) and schwannoma (n = 1) 
were found to be other important etiological factors. CPA cyst 
was noted in 2 cases (10.52%). One case had an aneurysm of 
the posterior inferior cerebellar artery.

Discussion
The present study found that primary HFS is the more prevalent 
form and has a slight male preponderance. Neurovascular 
conflict by AICA was recognized to be the most common cause 
of Primary HFS whereas most of the cases of secondary HFS 
were preceded by facial nerve palsy.

HFS is unilateral, progressive, clonic, and tonic contractions 
of the muscles of facial expression.[1] Based on etiology, HFS can 
be primary and secondary.[3,4] Primary HFS is usually caused 
by a neurovascular conflict at the root exit zone (REZ) of the 
facial nerve. The root exit zone is susceptible to neurovascular 
conflicts as the nerve at REZ does not possess an epineurium 

Table 1: Demographic details of the study population

Number of 
patients (n)

202 patients

Mean duration 
of symptoms

37.80±38.17 months (Range 5‑240 
months)

Laterality Right=104 (51.48%)
Left=97 (48.02%)

Bilateral=1 (0.50%)

Sex Male=110 (54.46%)
Female=92 (45.54%)

Type of HFS Primary HFS (n) = 183 (90.59%), 
Male=101, female=82

Secondary HFS (n) = 19 (9.41%), 
Male=9, Female=10

Etiology of 
Primary HFS

AICA=55 (37.93%)
PICA=40 (27.59%)

VA=20 (29%)
PICA + VA=6 (4.14%)

Vascular loop=6 (4.14%)
VBA=5 (3.45%)

VBA dolichoectasia=2 (1.37%)
AICA + VA=1 (0.69%)
Cavernoma=1 (0.69%)

Etiology of 
Secondary HFS

Facial nerve palsy=13
CPA meningioma=2

CPA cyst=2
Vestibular schwannoma=1

Inferior cerebellar artery aneurysm=1

HFS – Hemifacial spasm, AICA – Anterior inferior cerebellar artery, 
PICA – Posterior inferior cerebellar artery, VA‑Vertebral artery, 
VBA – Vertebrobasilar artery, CPA – Cerebellopontine angle

Figure  1: External coloured photograph of a patient showing left 
primary hemifacial spasm
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and the individual fascicles lack septa. Moreover, the REZ is 
a transition zone of myelination from central oligodendrocyte 
cells to peripheral Schwann cells.[6‑8] Development of primary 
HFS beyond the 5th decade can be attributed to the senile 
changes in the walls of the blood vessels i.e., loss of elasticity 
resulting in an ectatic blood vessel. Hypertensive patients 
are more likely to develop degenerative changes in the blood 
vessel as already been reported by Defazio et  al.[9,10] In the 
present study we found hypertension to be the most prevalent 
systemic association in the HFS patients, thus reinforcing 
the findings of Defazio et  al. The compression of the nerve 
by the vessels at the REZ leads to localized demyelination 
which in turn induces aberrant movements. The “central” 
hypothesis of hyperexcitability of the facial motor nucleus and 
the “peripheral” hypothesis of ephaptic and ectopic impulse 
conduction at REZ had been proposed to be the underlying 
mechanism of these involuntary movements.[11,12] Few recent 
studies have suggested the role of functional MRI  (fMRI) 
to further elucidate the pathogenesis and effect of HFS on 
various neurological structures and functions. Tu Ye et al. have 
noted an association between HFS and abnormal spontaneous 
brain activity in regions most involved in motor control and 
blinking.[13] They utilized fMRI with regional homogeneity 
analysis in these particular brain areas. Xu H et  al. noted a 
significant reduction in the volume of the right amygdala in 
patients of HFS.[14] However these studies are still evolving and 
in the future, these should provide us with more insight into the 
pathophysiology of HFS. At present fMRI is available at very 
few centres across the country and it would not be practical 
to order fMRI in cases of HFS for the purpose of management.

On neuroimaging, the chief conflicting vessel was noted to be 
AICA. Our finding corroborates the research work conducted 
by Batla and and Miller et al.[15,16] However, few reports have 
also stated PICA to be the major conflicting vessels.[17] Primary 
HFS was 10 times more common than secondary HFS, as noted 
by our study, thus echoing the findings of the previous study 
groups.[15] As established in previous literature, Bell’s palsy 
was the leading cause of secondary HFS.[12] Other important 
etiologies that surfaced from our study were CPA angle 
tumor and cyst and inferior cerebellar artery aneurysm. HFS 
associated with tumor contributes to 0.3 – 2.5% of all HFS and 
it takes into account meningioma, vestibular schwannoma, 
lipoma, epidermoid tumors, and glioma, arising from the 
CPA.[18,19] Besides CPA tumor; vascular aneurysms, CPA cysts, 
and demyelinating neuropathy have a small contribution 
in secondary HFS.[6] On comparing the primary HFS group 
with the secondary HFS group, we didn’t find any significant 
difference (P > 0.05) in the mean age of the population, mean 
age of onset, and the laterality. Hence, we can infer that 
unless an HFS patient comes with signs of facial nerve palsy 
or associated hearing loss, we cannot ascertain the type of 
HFS and the underlying etiopathology. Also, HFS secondary 
to facial nerve palsy was found to be more subtle and was 
evoked by facial contractions. In other words, HFS can be the 
early presentation of CPA tumors and it may get overlooked 
unless we recommend neuroimaging for all the HFS patients.

Although CPA tumors, cyst, and aneurysm constitute a small 
percentage, they can lead to permanent neurological deficits 
if not detected at an early stage and can be life‑threatening 
too. Early diagnosis of these treatable lesions aid in proper 
management in the form of tumor resection and microvascular 
decompression  (MVD) and patients can be made symptom 
free.[20,21] Moreover, in primary HFS, the curative treatment is 
MVD whereas botulinum toxin and anticonvulsant therapy 
provide palliation and short term relief.[16,22] It is important to 
note the diameter, height, and position of the basilar artery 
while performing MVD; especially in cases of vertebrobasilar 
dolichoectasia.[23] Time of Flight MRI (TOF) should be requested 
to gather these pieces of information.[23] Though these are of 
significance to the treating neurosurgeon; we did not look 

Table 2: Comparison of Primary and Secondary HFS

Parameters Primary HFS Secondary HFS

Mean age (years) 52.29 ± 1.41 48.63 ± 14.48

M:F 1.23:1 0.9:1

Mean age of onset (years) 49.26 ± 8.35 43.13 ± 12.12
Laterality Right = 95

Left = 87
Bilateral = 1

Right = 9
Left = 10

HFS – Hemifacial spasm, M – Male, F – Female

Figure  2: MRA showing left facial nerve compression at REZ by 
unidentified vascular loop Figure 3: MRI Brain showing left facial nerve compression at REZ by 

vertebrobasilar artery
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for these in our patients since none of our patients were 
motivated to undergo surgical treatment and were satisfied 
with the conservative management in the form of an injection 
of the botulinum toxin. Furthermore, we just had 2 cases of 
vertebrobasilar dolichoectasia in our case series. The treatment 
results are out of the scope of the present article.

Magnetic Resonance Angiogram (MRA) is the investigation 
of choice for diagnosing various intracranial pathologies 
responsible for primary and secondary HFS. Though we 
recommend neuroimaging in all cases of HFS. The logistics of 
getting the imaging done in a tertiary eye care setup remains an 
issue since the patient has to be referred to a radiology center. 
Another important issue is the cost factor. In a developing 
country like India, where patients find it difficult to get 
investigations done for many other serious issues, they might 
not be motivated enough to spend money on neuroimaging 
for a condition that apparently seems cosmetic.

Conclusion
Our study helps us to draw the inference that hemifacial spasm 
occurs mostly in individuals in their fifties or late forties and 
primary HFS is more prevalent than secondary HFS. Apart 
from facial nerve palsy, the clinical diagnosis of the entities is 
not possible. For primary HFS, MVD is curative therapy and 
neuroimaging is necessary to detect the conflicting vasculature. 
Secondary HFS, although constitutes a small percentage, can 
lead to permanent neurological deficit if left unattended. 
Hence neuroimaging, in the form of MRI brain and MRA, is 
mandatory in all patients presenting with HFS to clinch the 
diagnosis and plan further management.
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