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Abstract. – BACKGROUND: To this date,
only a small number of studies have described
the long-term use of BTX in Hemifacial spasm.

AIM: To assess the prognosis and long-
term effect iveness of Botul inum toxin A
(BTXA) in the treatment of unilateral spasms
of the eyelid.

PATIENTS AND METHODS: From September
1998 to January 2006, 245 consecutive cases
of unilateral spasms of the eyelid were includ-
ed in this retrospective study. Among them,
143 patients (BTXA group) underwent BTXA in-
jection treatment, and 102 patients did not re-
ceive any intervention (control group). BTXA
injections were made subcutaneously around
the eye with the dose of 2.5U other than the
temporal canthus of 5U. Follow-up was per-
formed for 1-7 years after the last injection.

RESULTS: In BTXA treatment group, the com-
plete remission rate was 78.3% (112/143), re-
currence rate was 21.7% (31/143) and the inci-
dence of hemifacial spasm (HFS) was 18.9%
(27/143); complete remission rate for patients
with disease duration less than 3 months was
96.6% (86/89); for patients with a 3-6 months
disease history, complete remission rate was
75.8% (25/33), and patients having the disease
course exceeding 6 months had a complete re-
mission rate of 4.8% (1/21). In the control
group, the complete remission rate was 12.7%
(13/102), and the prevalence of HFS was 71.6%
(73/102); 16.7% (9/56) of patients with the dis-
ease duration less than 3 months were remit-
ted, but the complete remission rate was 12.9%
(4/31) for patients with a 3-6 months disease
history. None was in remission when the dis-
ease history exceeded 6 months.

CONCLUSIONS: BTXA treatment can im-
prove the complete remission rate and prevent
further progression of unilateral spasms of the
eyelid into HFS, especially in early stage.
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Introduction

Hemifacial spasm (HFS), first described by
Gowers in 1884, is the most common peripheral-
ly induced movement disorder1. HFS is charac-
terized by unilateral, intermittent contractions of
the muscles of facial expression, which usually
originates in the lower eyelid before progressing
to involve the upper eyelid and the whole facial
muscles in the fourth or fifth decade of life2,3.
Therefore, unilateral spasms of the eyelid and pe-
rioral muscles innervated by the facial nerve may
be an early sign of HFS4.

The anatomical basis for the HFS is believed
to be mechanical irritation of the facial nerve at
its exit root by compression from one or more
adjacent arteries or veins5,6. Although it is not a
life threatening condition, it may cause signifi-
cant cosmetic and functional disability7. Other
than neurosurgical microvascular decompression
procedure8, recent studies show that botulinum
toxin A injection may be an effective alternative
in controlling HFS9,10. Botulinum neurotoxin A
(BTXA) was introduced by Elston in 1986 for
therapy of HFS11 which was then approved by
the Food and Drug Administration in 1989. Since
then, BTXA has replaced eyelid surgery as the
first-line therapy for HFS as it is very successful
in controlling eyelid spasms12-14.

Since treatment response is only transient,
most patients need repeated injections of BTXA
for many years. Thus, it is important to gather in-
formation concerning the safety and efficacy of
the long-term treatment. However, to this date,
only a small number of studies have described
the long-term use of BTX in HFS6,15-17. Impor-
tantly, it remains unknown whether BTX treat-
ment has an effect on the development of unilat-
eral spasms of the eyelid into HFS. Therefore, a
retrospective study was performed here to assess
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the prognosis and relative long-term outcome of
143 patients over the past 7 years who suffered
unilateral spasms of the eyelid and had ever re-
ceived BTX in our Hospital.

Patients and Methods

A review of medical records of 245 consecu-
tive patients diagnosed with unilateral spasms
of the eyelid at the Out-Patient Department of
Otolaryngology, Ophthalmology and Neurology
in our Hospital between Sep 1998 and Jan 2006
was done. Among them, 143 patients received
local BTXA injection treatment (BTXA group)
and 102 patients did not receive any therapeutic
intervention (control group). All patients under-
went a complete history taking and physical ex-
amination to rule out the neurological diseases
and other secondary unilateral spasms of the
eyelid, such as induced by otitis media mas-
toiditis, space-occupying lesions of the cerebel-
lopontine angle, sequelae of facial nerve, anaes-
thesia, encephalitis, arachnoiditis, multiple scle-
rosis, Paget’s disease, and basilar invagination.
The bilateral spasms of the eyelid patients were
also excluded. Cranial computed tomography
(CT) and magnetic resonance imaging (MRI)
examinations demonstrated no abnormalities in
all the included patients.

BTXA used in this study was supplied by the
Lanzhou Institute of Biological Products
(Lanzhou, China, [97]-Ministry of Health drug
approval no.-[Lan]-S-01). To treat unilateral
spasms of the eyelid, BXTA injections were per-
formed subcutaneously 2-3 mm from the lid mar-
gin in the inner and outer thirds of the upper or
lower eyelid and also subcutaneously 5 mm from
the temporal canthus (total 5 sites, Figure 1). The
concentration of BTXA used was 25 U/mL, and
the dose injected at each site was 2.5 except of
5.0U in the temporal site. The orbicularis oculi
was re-injected if there were residual contrac-
tions after one week. As a result, 60 patients re-
ceived once reinjection and 2 patients needed
twice reinjection with the similar dose. One of
the authors performed all the injections (LS).

The severity of spasm was graded clinically
from grade 0 to grade IV according to Jankovic
disability rating scale18 : “0”, no abnormality,
normal blinking; “I”, Increased blinking rate
caused by external stimuli; “II”, Eyelid ‘flutter-
ing’ and tending to close, no sustain disfigure-
ment; “III”, Noticeable spasm; mildly incapaci-
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tating; and “IV”, Severe, prolonged disfigure-
ment; incapacitating social activities.

Complete spasm remission was defined from
grade II-IV to grade 0 and this remission could
not change for more than 3 years after the last in-
jection. Clinical recurrence was defined as recur-
rence of spasm symptoms, after the last injection,
which persisted for more than 3 weeks. All pa-
tients were followed by outpatient appointments,
and the follow-up duration ranged from 1 to 7
years.

Statistical Analysis
All the data analyses were performed using

SPSS for Windows (version 11.5, SPSS Inc.,
Chicago, IL, USA). The chi-square test was used
to compare the demographic data, remission rate
and the incidence of hemifacial spasm difference
between two groups. Statistical significance was
defined at p < 0.05.

Results

Demographic data for patients in each group
are shown in Table I. A total of 143 patients (67
male and 76 female) were given local BTXA in-
jection treatment. The mean age of patients was
42 ± 2.8 years (range, 26-61 years). The mean
disease duration from the time of diagnosis to the
initial treatment was 4.2 ± 1.4 months (range, 3
weeks to 1 year), including 89 cases less than 3

Figure 1. Injection sites of botulinum toxin A in the treat-
ment. Site 1 and site 2: lid margin in the inner and outer thirds
of the upper eyelid; site 3 and 4: lid margin in the inner and
outer thirds of the lower eyelid; site 5: the temporal canthus.
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months, 33 cases within 3-6 months, and 21 cases
over 6 months. Ten patients had grade II spasm,
93 had grade II, and 40 had grade IV spasm. The
remaining 102 patients (39 males and 63 females)
did not receive any therapeutic intervention. The
ages of patients in this group ranged from 35 to
56 years, with a mean age of 44 ± 3.4 years. The
mean disease duration was 5.3 ± 1.2 months
(range, 4 weeks to 11 year), including 56 cases
less than 3 months, 31 cases within 3-6 months,
and 15 cases over 6 months. Seven grade II, 78
grade III, and 17 grade IV patients were included
in this group. There was no significant difference
in each parameter between two groups.

Patients were assessed 4.0 months after the
last injection of BTX-A (Table II). In the BTXA
treatment group, complete remission was ob-
served in 112 patients (78.3%). In the control
group, complete remission was observed in 13
patients (12.7%). Seven-year follow-up results
indicated that 31 patients (1.7%) developed re-
currences and 27 patients (18.9%) progressed to
HFS in the BTXA treatment group. In the con-
trol group, 9 patients (8.8%) developed recur-
rences and 73 patients (71.6%) progressed to
HFS (Table II). The chi-square test indicated the
complete remission rate was significantly im-

proved in BTXA treatment group and the preva-
lence of HFS was significantly higher in control
group (p < 0.05).

Furthermore, we also attempted to correlate
disease history and remission rate. In the BTXA
treatment group, complete remission rate for pa-
tients with disease duration less than 3 months
was 96.6% (86/89); for patients with a 3-6
months disease history, complete remission rate
was 75.8% (25/33), and patients having the dis-
ease course exceeding 6 months had a complete
remission rate of 4.8% (1/21). These findings in-
dicated the complete remission rate was signifi-
cantly higher for those patients with a disease
history of less than 3 months (96.6%) compared
to those patients with a disease history of more
than 3 months (p < 0.05). In the control treatment
group, 16.7% (9/56) of the patients with the dis-
ease duration less than 3 months were in remis-
sion, but the complete remission rate was 12.9%
(4/31) for the patients with the disease duration
between 3 and 6 months. None of patients were
in remission when the disease history exceeded 6
months (Table III).

Discussion

Botulinum toxin, an exotoxin produced by C.
botulinum, causes a pre-synaptic block at the
neuromuscular junction. The toxin enters the pre-
synaptic terminal where it causes proteolysis of
the SNARE (soluble N-ethylmaleimide sensitive
factor attachment protein receptor) proteins,
which are responsible for the docking and fusion
of the synaptic vesicles, resulting in failure of
acetylcholine release19,20. However, the effect of
botulinum toxin A is considered temporary and
the muscle weakness is reversible. New axonal
sprouting occur within a few days, followed by
gradual recovery of the poisoned original parent

Group BTXA Control
(N=143) (N=102) p-value

Sex (N)
Female 76 63 >0.05
Male 67 39
Mean age (years) 42 ± 2.8 44 ± 3.4 >0.05
Mean disease 4.2 ± 1.4 5.3 ± 1.2 >0.05
duration (months)

Table I. Demographic data for patients with unilateral
spasms of the eyelid treated with botulinum toxin A
injections or without.

Group (N) Pre-treatment Post-treatment Remission Recurrence Prevalence
severity (N) severity (N) rate rate of HFS

BTXA (143) Grade II (10) Grade 0 (112) 78.3% (112/143) 21.7% (31/143) 18.9% (27/143)
Grade III (93) Grade I (17)
Grade IV (40) Grade III (14)

Control (102) Grade II (7) Grade 0 (13) 12.7% 8.8% 71.6%
Grade III (78) Grade I (13) (13/102) (9/102) (73/102)
Grade IV (17) Grade III (3)

Table II. The prognosis of BTXA treatment.
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but the incidence in BTXA treatment group was
significantly lower than that of the control group.
These results seemed to be in accordance with
our above conclusion that BTXA significantly
improved the remission rate and thus reduced the
incidence of HFS progression22-24.

At least two reasons help us explain why clini-
cal HFS has traditionally been viewed difficult to
cure. For one, early symptoms, such as unilateral
spasms of the eyelid are subtle in the majority of
HFS patients. The symptoms do not attract suffi-
cient attention, which delays the opportunity for
early treatment. Additionally, physicians general-
ly do not emphasize early interventional treat-
ment25-27. Early intervention is defined as a treat-
ment strategy combining early detection of dis-
ease risk and treatment implementation. Treat-
ment can be offered to patients before they re-
quest it, or (as is often the case) provided to pa-
tients before they realize they have a health prob-
lem28,29. In this study, we further examined the re-
lationship between spasm disease history and
therapeutic efficacy of BTXA. Of the 143 pa-
tients in BTXA treatment group, 89 patients had
a disease duration of less than 3 months, and 86
of these patients were remitted (96.6%); 33 pa-
tients had a disease history between 3 and 6
months, and 25 were remitted (75.8%); 21 pa-

terminal over the next few months21. Patients re-
quire regular injections to maintain benefit. Thus,
it is important to investigate the relative long-
term efficacy of BTXA for treatment of unilateral
spasms of the eyelid. In this study, we found in
BTXA treatment group, 78.3% of patients
(112/143) remained in remission after 3 years,
however, only 12.7% of patients were in remis-
sion (13/102) in control group, which was signif-
icantly less than those remitted in the BTXA
treatment group (p < 0.05). This result suggested
BTXA intervention could significantly improve
the complete remission rate. This may be in-
volved in hyperexcitable neurons in the facial
nerve neuron that remain in a reversible state, but
the mechanism needs further research.

Although many papers have recommended
that BTXA injection is an effective method to
treat HFS, the prognosis of BTXA treatment
whether having an effect on the development of
unilateral spasms of the eyelid into HFS is poorly
reported so far. In this study, we found most of
patients in BTXA treatment group were remitted
(112/143), only a small part of patients devel-
oped to HFS (27/143). Most of patients in con-
trol group developed to HFS (73/102). These re-
sults suggested that the unilateral spasms of the
eyelid could progress into HFS in both groups,

Group Disease course Pre-treatment Severity (N) Post-treatment Severity (N) Remission rate

BTXA < 3 months Grade II (8) Grade 0 (86) 96.6% (86/89)
Grade III (75) Grade I (2)
Grade IV (6) Grade II (1)

3-6 months Grade II (2) Grade 0 (25) 75.8% (25/33)
Grade III (13) Grade I (3)
Grade IV (18) Grade II (5)

> 6 months Grade II (0) Grade 0 (1) 4.8% (1/21)
Grade III (5) Grade II (6)
Grade IV (16) Grade III (14)

Control < 3 months Grade II (4) Grade 0 (9) 16.7% (9/56)
Grade III (51) Grade I (1)
Grade IV (1) Grade II (8)
Grade III (37)
Grade IV (1)

3-6 months Grade II (2) Grade 0 (4) 12.9% (4/31)
Grade III (23) Grade II (6)
Grade IV (6) Grade III (17)
Grade IV (4)

> 6 months Grade II (1) Grade III (3) 0 (0/15)
Grade III (4) Grade IV (12)
Grade IV (10)

Table III. The relationship between disease course and remission rate.
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tients had a disease course exceeding 6 months,
and 1 was remitted (4.8%). In the control treat-
ment group, 16.7% (9/56) of the patients with the
disease duration less than 3 months were remit-
ted, but the remission rate was 12.9% (4/31) for
the patients with the disease duration between 3
and 6 months. None was in remission when the
disease history exceeded 6 months. Therefore,
the remission rate was the highest in patients
having the disease course less than 3 months (p <
0.05). These findings also suggest that early in-
terventional treatment with BTXA can achieve a
satisfactory clinical goal for curing unilateral
spasms of the eyelid.

These results indicate, regardless of BTXA
treatment or without, the remission rate is the
highest in patients having the disease course less
than 3 months. This may result from the in-
creased probability in a reversible state of hyper-
excitable neurons in the facial nerve neuron.
However, the safety and efficacy of BTX is now
under controversy.

Currently there are only four BTX products
commercially available in the US Food and Drug
Administration approved for various therapeutic
and cosmetic indications, with an expanding list
of off-label therapeutic use30, so researchers wor-
ry about the safety and efficacy about BTX31.
However, based on their 20-year longitudinal
study and published reports with at least 5-year
follow-up, Castaneda et al 32 report that BTX is
a safe and effective long-term treatment for focal
and segment dystonia. Santamato et al33 study the
efficacy and safety of higher doses of BTXA NT
201 (a new BTXA free of complexing proteins,
up to 840 U) in 25 consecutive patients with up-
per and lower limb spasticity after stroke, and in-
dicated that higher doses of BTXA NT 201 ap-
peared to be safe and efficacious. In a prospec-
tive observational study determining the safety
and the self-reported efficacy of BTX injections
for adult spasticity in current clinical practice,
BTX is proved to be effective and safety34. Thus,
BTXA used in this study is safe.

––––––––––––––––––––
Acknowledgements
This work was funded by Foundation for Military Medicine
(BWS11C035).

–––––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) WU Y, DAVIDSON AL, PAN T, JANKOVIC J. Asian over-
representation among patients with hemifacial
spasm compared to patients with cranial-cervical
dystonia. J Neurolog Sci 2010; 298: 61-63.

2) CANNON PS, MACKENZIE KR, COOK AE, LEATHERBAR-
ROW B. Difference in response to botulinum toxin
type a treatment between patients with benign
essential blepharospasm and hemifacial spasm.
Clin Exp Ophthalmol 2010; 38: 688-691.

3) KONG DS, PARK K. Hemifacial spasm: a neurosurgi-
cal perspective. J Korean Neurosurg Soc 2007;
42: 355.

4) KRAFT SP, LANG AE. Cranial dystonia, ble-
pharospasm and hemifacial spasm: Clinical fea-
tures and treatment, including the use of botu-
linum toxin. CMAJ 1988; 139: 837.

5) TENG KHIAM O, KHEAN JIN G, RAMAN MAHALINGAM
CTTAN. Long term outcome study on botulinum
toxin a treatment for primary hemifacial spasm.
Neurology Asia 2005; 10: 105-108.

6) CILLINO S, RAIMONDI G, GUÉPRATTE N, DAMIANI S, CILLI-
NO M, DI PACE F, CASUCCIO A. Long-term efficacy of
botulinum toxin a for treatment of blepharospasm,
hemifacial spasm, and spastic entropion: a multi-
centre study using two drug-dose escalation in-
dexes. Eye 2009; 24: 600-607.

7) BIAGIO CARRIERI P, PETRACCA M, MONTELLA S. Efficacy
of levetiracetam in hemifacial spasm: a case re-
port. Clin Neuropharmacol 2008; 31: 187.

8) PARK YS, CHANG JH, CHO J, PARK YG, CHUNG SS,
CHANG JW. Reoperation for persistent or recurrent
hemifacial spasm after microvascular decompres-
sion. Neurosurgery 2006; 58: 1162.

9) JITPIMOLMARD S, TIAMKAO S, LAOPAIBOON M. Long
term results of botulinum toxin type a (dysport) in
the treatment of hemifacial spasm: a report of
175 cases. J Neurol Neurosurg Psychiatry 1998;
64: 751-757.

10) NAIK MN, SOPARKAR CN, MURTHY R, HONAVAR S. Bot-
ulinum toxin in ophthalmic plastic surgery. Indian
J Ophthalmol 2005; 53: 279

11) ELSTON J. Botulinum toxin treatment of hemifacial
spasm. J Neurol Neurosurg Psych 1986; 49: 827-
829.

12) DEFAZIO G, ABBRUZZESE G, GIRLANDA P, VACCA L, CUR-
RA A, DE SALVIA R, MARCHESE R, RAINERI R, ROSELLI F,
LIVREA P. Botulinum toxin a treatment for primary
hemifacial spasm: a 10-year multicenter study.
Arch Neurol 2002; 59: 418.

13) KENNEY C, JANKOVIC J. Botulinum toxin in the treat-
ment of blepharospasm and hemifacial spasm. J
Neural Transmission 2008; 115: 585-591.

14) RUDZI SKA M, WÓJCIK M, SZCZUDLIK A. Hemifacial
spasm non-motor and motor-related symptoms
and their response to botulinum toxin therapy. J
Neural Transm 2010; 117: 765-772.

15) HSIUNG GY, DAS S, RANAWAYA R, LAFONTAINE AL, SUCHOW-
ERSKY O. Long-term efficacy of botulinum toxin a in
treatment of various movement disorders over a 10
year period. Mov Disord 2002; 17: 1288-1293.

Y.-p. Xu, J. Shen, Q.-b. Zhu, J. Gu, S.-z. Lin, J.-p. Fan



Efficacy of botulinum toxin A

2979

25) TAN NC, CHAN LL, TAN EK. Hemifacial spasm and
involuntary facial movements. QJM 2002; 95:
493-500.

26) AU W, TAN L, TAN A. Hemifacial spasm in singa-
pore: Clinical characteristics and patients’ percep-
tions. Ann Acad Med Singapore 2004; 33: 324-
328.

27) TAN N, TAN E, KHIN L. Diagnosis and misdiagnosis
of hemifacial spasm: A clinical and video study. J
Clin Neurosci 2004; 11: 142-144.

28) MCGORRY PD, KILLACKEY E, YUNG AR. Early interven-
tion in psychotic disorders: Detection and treat-
ment of the first episode and the critical early
stages. Med J Aust 2007; 187: S8-10.

29) SULLIVAN FM, SWAN IRC, DONNAN PT, MORRISON JM,
SMITH BH, MCKINSTRY B, DAVENPORT RJ, VALE LD,
CLARKSON JE, HAMMERSLEY V. Early treatment with
prednisolone or acyclovir in bell’s palsy. N Engl J
Med 2007; 357: 1598-1607.

30) RAMIREZ-CASTANEDA J, JANKOVIC J. Long-term efficacy
and safety of botulinum toxin injections in dysto-
nia. Toxins 2013; 5: 249-266.

31) DESSY LA, FALLICO N, MAZZOCCHI M, SCUDERI N. Botu-
linum toxin for glabellar lines. Am J Clin Dermatol
2011; 12: 377-388.

32) RAMIREZ-CASTANEDA J, JANKOVIC J. Long-term effica-
cy, safety, and side effect profile of botulinum tox-
in injections in dystonia. Neurology 2013.

33) SANTAMATO A, PANZA F, RANIERI M, FRISARDI V, MICELLO

MF, FILONI S, FORTUNATO F, INTISO D, BASCIANI M,
LOGROSCINO G. Efficacy and safety of higher doses
of botulinum toxin type a nt 201 free from complex-
ing proteins in the upper and lower limb spasticity
after stroke. J Neural Transm 2013; 3: 469-476.

34) MULLER F, CUGY E, DUCERF C, DELLECI C, GUEHL D,
JOSEPH PA, BURBAUD P, DEHAIL P. Safety and self-re-
ported efficacy of botulinum toxin for adult spas-
ticity in current clinical practice: a prospective ob-
servational study. Clin Rehab 2012; 26: 174-179.

16) BARBOSA ER, TAKADA LT, GONÇALVES LR, COSTA RM,
SILVEIRA-MORIYAMA L, CHIEN HF. Botulinum toxin type
a in the treatment of hemifacial spasm: An 11-
year experience. Arq Neuro-Psiquiatr 2010; 68:
502-505.

17) SETTHAWATCHARAWANICH S, SATHIRAPANYA P, LIMAPICHAT

K, PHABPHAL K. Factors associated with quality of
life in hemifacial spasm and blepharospasm dur-
ing long-term treatment with botulinum toxin.
Qual Life Res 2011; 20: 1-5.

18) JANKOVIC J, SCHWARTZ KS. Longitudinal experience
with botulinum toxin injections for treatment of
blepharospasm and cervical dystonia. Neurology
1993; 43: 834-836.

19) ROSALES R, BIGALKE H, DRESSLER D. Pharmacology of
botulinum toxin: Differences between type a
preparations. Eur J Neurol 2006; 13: 2-10.

20) ROSSETTO O, MONTECUCCO C. How botulinum toxins
work. Handbook of Botulinum Toxin Treatment.
Oxford: Blackwell Science 2003: pp. 9-27.

21) GOH KJ, NG CW, RAMANAIDU LP, YAHYA MA, TAN CT.
Persistent effect on neuromuscular transmission
in patients with primary hemifacial spasm treated
with repeated botulinum toxin injections. Neurol
Asia 2009; 14: 115-119.

22) SNIR M, WEINBERGER D, BOURLA D, KRISTAL-SHALIT O,
DOTAN G, AXER-SIEGEL R. Quantitative changes in
botulinum toxin a treatment over time in patients
with essential blepharospasm and idiopathic hemi-
facial spasm. Am J Ophthalmol 2003; 136: 99-105.

23) COSTA J, ESPIRITO-SANTO C, BORGES A, FERREIRA JJ,
COELHO M, MOORE P, SAMPAIO C. Botulinum toxin
type a therapy for hemifacial spasm. Cochrane
Database Syst Rev 2005; (1): CD004899.

24) BIHARI K. Safety, effectiveness, and duration of
effect of botox after switching from dysport for
blepharospasm, cervical dystonia, and hemifa-
cial spasm. Current Med Res Opinion 2005; 21:
433-438.


