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Botulinum A Toxin Treatment of Hemifacial Spasm
and Blepharospasm
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We studied the effects of botulinum A toxin in 101 patients with hemifacial s-
pasm and 11 patients with blepharospasm in an open trial and double blind
manner. All patients in the open trial and 6 patients in the double blind trial
improved after the first injection of botulinum toxin. There was no improve-
ment with placebo.

The peak effect ranged from one to 6 days after injection and mean peak.
effect was 3.6 days in blepharospasm, and 4 days in hemifacial spasm. Of
144 treatments, 98.6% had excellent results, (below grade I). The duration
of beneficial effect ranged 11 to 40 weeks (mean 16.5 weeks) in hemifacial
spasm and 9 to 30 weeks (mean 14.2 weeks) in blepharospasm.
Complications were encountered in 63.4% in hemifacial spasm and 72.7%
in blepharospasm. The common side effects were dry eyes, mouth droop, p-
tosis and lid edema in order of frequency. These side effects were mild and
resolved spontaneously in 1 to 3 weeks. Botulinum A toxin therapy is effec-
. tive and convenient, and the treatment of choice for patients with hemifacial

spasm and blepharospasm.
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INTRODUCTION

Since botulinum toxin type A was first used for the
treatment of strabismus (Scott, 1973, 1980, 1981),
a number of publications have reported that bo-
tulinum toxin was useful in the treatment of hemifa-
cial spasm (HFS), blepharospasm (BS) and some
other dystonic disorders (Report of the therapeu-
tics and technology assessment subcommittee of
the American academy of neurology, 1990; Janko-
vic and Brin, 1991; NIH consensus statement,
1991)..
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Hemifacial spasm is a chronic distressing move-
ment disorder of the face characterized by unilat-
eral twitching, tonic spasm and synkinesis of the
muscles innervated by the facial nerve (Digre and
Corbette, 1988). A vascular compression at the fa-
cial nerve root can be observed in 98% of patients
with HFS at the time of surgery (Jannetta, 1982;
Auger et al, 1986). A combination of facial nucle-
us hyperexcitability and a peripheral facial nerve
involvement has been demonstrated by electro-
physiologic studies in the majority of patients with
HFS (Estaban and Molina-Negro, 1986). Blepharo-
spasm is characterized by intermittent spasmodic
involuntary contraction of the orbicularis oculi
muscles due to unknown etiology (Jankovic and
Orman, 1987).

Although some proposed medications have been
helpful (Alexander and Moses 1982; Herzberg,
1985), most drugs (including herb medicine) and
acupuncture are generally not effective in HFS and
BS. Microsurgical decompression of the facial n-
erve can be offered to patients with HFS and has
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Table 1. Age and Sex distribution of hemifacial spasm
and blepharospasm

Hemifacial Spasm Blepharospasm
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Table 3. Correlate grades of symptom with durations of
symptom in hemifacial spasm and ble-

Sex Men Women Men Women '

Age Total Total
20-29 1 1
30-39 3 6 9 2 2
40-49 " 14 25 1 1
50-59 15 22 37 1 2 3
60-69 4 21 25 1 4 5
70-79 2 2 4
Total 35 66 101 2 9 11
(34.7) (65.3) (100%) (18.2) (81.8) (100%)
Age range : 27-73 years;  38-66 years
Mean age :53.3 years; 53.7 years

Men :51.0 years
Women :54.5 vyears

Men : 59.0 years
Women : 52.6 years

Table 2. Rating scale of intensity of facial and orbicularis
muscle spasm

pharospasm
Hemifacial Spasm Blepharospasm
Grades | inmwv i %
Duration(yrs)
<1 1 4 3 3 M1 2 3 5
2-3 1 4 6 10 21 1 4 5
4-5 2 3 6 11 11
67 1 2 4 7
8-9 1 5 8 14
10-11 5 12 17
12-13 1 3 4
14-15 2 3 5
>16 1 10 11
2 12 28 59 3 8
Total “101 11

o = No spasm

| = mild, barely noticeable

Il = mild, noticeable fluttering, no functional impairment
Il = moderate spasm, moderate functional impairment
|V = severe incapacitating spasm

an 81-87.5% success rate, however serious com-
plications occurred in 19%-35% (Loeser and Chen,
1983; Piatt and Wilkins, 1984; Auger et al, 1986).
We report the results and complications of bo-
tulinum A toxin treatment in 101 patients with HFS
and 11 patents with BS.

PATIENTS AND METHODS

A total of 112 patients were treated with bo-
tulinum A toxin. Of these, 101 (90.2%) had hemifa-
cial spasm, and 11 (9.8%) had essential ble-
pharospasm. The age range of the patients was
27 to 73 years (mean, 53.5 years), prevalent age
range was 40 to 69 years (81%). The sex distribu-
tion included 75 (67.0%) women and 37 (33.0%)
men (Table 1).

Before the treatment with botulinum toxin, an in-
formed consent was obtained after explanation of
the experimental nature of the study. A complete
medical” history and physical examination were
recorded and an eye examination was done to

rule out causes of secondary blepharospasm.
Spontaneous facial or orbicularis spasm intensity
was rated on a subjective scale of 0 to 4 (Table 2).

The duration of symptoms before botulinum A
toxin treatment ranged from 4 months to 35 years
(mean 5.1 years). Symptom duration is longer in
HFS (6 months to 35 years) than in BS (4 months
to 4 years). Of our 101 patients with HFS, 86.1%
belong to grade Il or IV and all of the patients with
BS had grade Ill or IV at the time of treaiment.
There was statistically significant positive correla-
tion between grades of symptom and symptom
durations in HFS (P<0.005) (Table 3).

Botulinum toxin type A (Oculinum Inc. lot num-
ber 79-11) was stored frozen at -10°C until use. It
was diluted in normal saline 4ml (2.5 units per 0.1
ml) and used on the same day.

At first 8 patients with HFS and 4 patients with
BS were randomized to receive, in a double blind
trial, either the toxin or saline as a placebo. Later
most of the patients (93 HFS, 7 BS) were included
in an open trial.

The initial injection consisted of small doses (2.5
units-0.5 units) titrating them to the needs of the
patients, to determine the range of effective dose.
Botulinum A toxin was injected subcutaneously or
intramusculary, into multiple sites of the face, the
medial and lateral portions of the upper eyelid and
the lateral and central portions of the lower eyelid,
where greater spasm occured. Our patients were
asked to call 3 to 6 days after injection and were
examined. Videotapes were recorded before and
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Table 4. Doses of botulinum toxin for each treatment .

Hemifacial Spasm Blepharospasm

Botulinum Additional  Injection for Injection for
Toxin Injection  Recurrence Recurrence '
(Units)

1st 2nd 3rd 4th 2nd 3rd 1st 2nd 3rd

2550 5 18 11 2
75-100 24 19 7 1+ 4 A

125-150 48 7 2 7 2 1
1756-200 20 1 6 3 2
225-25.0 4 6
27.5-30.0 2 2
32.5-35.0 3 1
37.5-40.0 2 1
Total 101 45 20 3 17 6 11 7 2

* Mean dose of botulinum injection in each patient;
Hemifacial Spasm:13.5 units, Blepharospasm:22 units

Table 5. Peak effect of therapy

Days HFS BS
1 ' 2
2 7 2
3 21 3
4 37 4
5 30 1
6 4 1

Total 101 11

Mean : 4.0days; 3.6 days

at the first and second visits after injection.

A higher dose and multiple additional doses
were needed according to the severity of muscle
spasm or the degree of involved muscle. Seventy-
one percent of patients with HFS received 7.5u to
20u and 91% of patients with BS received 17.5u to
30u initially. The total dose of injections varied
from 2.5 to 40u in each set of treatment. Mean
doses of the toxin injection in each patient were
13.5u in HFS and 22u in BS. Patients with severe
facial spasm were given multiple additional injec-
tions with intervals of one week. Our 112 patients
underwent a total of 212 treatments between Feb.
1990 and March 1992. Of these, 68 patients (60.
7%) had 2 to 4 additional injections for maximal
benefit, and 24 ptients (24.4%) had two sets of
treatments’and 8 patients (7.1%) had three sets of
treatments for recurrence. Recurrence was de-

fined as reappearance of objective and subjective
facial and/or orbicular spasm at least 8 weeks af-
ter maximal benefit from initial tretment (Table 4).
Follow-up duration was 7 to 20 months.

RESULTS

One hundred and twelve patients (men 37 and
women 75) were enrolled in this study.

All patients in the open trial and 6 patients in the
double blind trial improved with the first injection
of botulinum toxin. Six Patients with placebo injec-
tion did not improve.

Forty-five patients (44.6%) with HFS had no
maximal effect to inital doses of injection, and re-
quired 2nd, 3rd (19.8%) and 4th (3%) additional s-
maller doses of injections (Table 4). Each addition-
al dose of injection was given 7 to 10 days after
previous injection.

Peak effect ranged from one to 6 days after in-
jection, and mean peak effect was 4.0 days in HFS
and 3.6 days in BS (Table 5).

Results of botulinum A toxin therapy are shown
in Table 6. Of 144 treatments, 66 had grade 0 (45.
8%), 76 had grade | (52.8%), and only 2 had
grade Il (1.4%). 98.6% of total treated patients had
excellent result. Two patients belonging to grade ||
refused further injections. :

The duration of beneficial effect ranged from 11
to 40 weeks (mean 16.5 weeks) in HFS and 9-30
weeks (mean 14.2 weeks) in BS.

We found that the duration of effect of botulinum
therapy was longer in patients with less severe
dyskinesia, enough therapeutic dose and suitable
site of injections, and the duration of effect re-
mained the same through subsequent treatments
in the same patient.

Complications were encountered in 63.4% in
HFS and 72.7% in BS. The most common side ef-
fect was dry eyes which was noted in 20 cases
(19.8%) in HFS and 3 cases (27.3%) in BS, and
mouth droop (facial weakness) was noted in 20
cases (19.8%) in HFS. The second most frequent
side effect was ptosis noted in 11 (10.9%) in HFS
and 3 (27.3%) in BS (Table 7). Ptosis was mild, al-
though complete ptosis was noted in 2 cases of
HFS. In all cases, ptosis was temporary with a
mean duration of 2 weeks (range, 1 week to 4
weeks). Ptosis was related to technical failure (in-
jection near center of upper eyelid) or old aged
patients who had loose connective tissue of the
upper eyelid, so that injected toxin spread to the
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Table 6. Results of botulinum A toxin therapy

Hemifacial Spasm Blepharospasm

Results
Men Women (%) MenWomen (%) Total
0 20 37 (46.0) 2 7 (45.0)66(45.8)
| 23 42 (52.4) 2 9 (55.0)76(52.8)
Il 1 1 (1.6) 2(1.4)
]
\%
Total 44 80 4 16
124 20 144(100.0)

Table 7. Complications of botulinum toxin therapy

Hemifacial Spasm - Blepharospasm

Symptoms 101 cases % 11 cases %
Dry eyes 20 19.8 3 27.3
Mouth droop 20 19.8
Ptosis 11 10.9 3 27.3
Lid edema 5 5.0 1 0.9
Fatigue 4 4.0
Diplopia 2 2.0 1 0.9
Ecchymosis 2 2.0

Total 64 63.4 8 72.7

central part of the upper eyelid. Diplopia was not-
ed in 3 cases (2.7%). In one case from weakness
of the lateral rectus muscle, in another from weak-
ness of the inferior obliqgue muscle and in a third
the cause the diplopia was unidentified. In all cas-
es the diplopia subsided in 1 to 3 weeks. Other
complications included lid edema in 6 cases, fati-
gability in 4 cases and ecchymosis at the injection
site in 2 cases. These side effects resolved spon-
taneously in 1 to 3 weeks.

DISCUSSION

Botulinum A toxin treatment is currently recog-
nized as an effective and safe therapy for hemifa-
cial spasm, blepharospasm, spasmodic torticollis,
oromandibular and . laryngeal dystonia (NIH. con-
sensus statement, 1991). ~

Botulinum toxin is a complex protein produced
by a gram gositive anaerobic bacterium Clostridi-
um botulinum. Botulism is known as a cause of a
serious and often fatal paralysis acquired through
ingestion of contaminated food. The toxin causes
muscle paralysis by blocking the presynaptic re-
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lease of acetylcholine at the neuromuscular junc-
tion (Kao et al, 1976).

Although botulinum toxin instructions from the
Allegan Co. indicated that the toxin dissolves in s-
terile saline before use and that the toxin should
be administered within 4 hours after reconstitution.
We experienced almost the same effect up to 3
months after reconstitution if stored in a refrigera-
tor (-4~-8°C).

The age range was 27-73 years with a mean of
53 years in HFS, and 38-66 years with a mean of
53.7 years in BS in our study, which were not sig-
nificantly different compared with the report of Dut-
ton and Buckley (1988).

The mean peak effect after botulinum toxin in-
jection was reported as 3-4 days (Elston, 1984),
ranged from 12 hours to 2 days (Savino, 1985) in
patients with HFS, which is comparable with our
results, 4 days (ranged from 1-6 dyas)in HFS and
3.6 days (ranged from 2-6 days) in BS.

The mean duration of effect of botulinum toxin
ranged from 11-15.3 weeks in HFS and 9.9-13.3
weeks in BS in the literature (Mauriello, 1985;
Savino et al., 1985; Scott et al., 1985; Shorr et al,,
1985; Tsoy et al., 1985; Dutton and Buckley, 1986,
1988; Elston, 1986; Frueh et al., 1986; Jankovic
and Orman, 1987; Mauriello et al., 1987). In our
data, the duration of beneficial effect of botulinum
therapy ranged from 11-40 weeks with a mean
duration of 16.5 weeks in patients with HFS, and
ranged from 9-30 weeks, with a mean of 14.2
weeks in patients with BS. The duration of benefi-
cial effect in patients with HFS was longer (2.3
weeks) than that of BS, as reported by Shorr et al.
(1985) and Mauriello et al. (1987). Dutton and
Buckley’s data (1988) confirmed this impression
with patients with HFS who had an average of 2.3
weeks longer effect than those with essential BS.

Although Scott et al. (1985) and Dutton et al.
(1988) found no tendency toward an increased
duration of effect in accordance with increasing
toxin dose, we were impressed that a longer dura-
ton of effect of botulinum toxin therapy was shown
in milder degrees of -dyskinesia as noted by En-
gstrom (1987), in enough dose of toxin,"and in ad-
equate site of injections. Frueh and Musch (1986)
suggested that both the duration of spasm relief
and the incidence of ptosis and diplopia are di-
rectly related to the botulinum toxin dose.

Although several studies have reported increas-
ing duration of effect for the first two or three injec-
tions (Lingua, 1985; Frueh and Musch, 1986; En-
gstrom et al., 1987), Shorr et al.(1985) noted rather
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a decrease in duration of effect of the second in-
jection compared with the first one. We observed
no consistent tendency toward increasing or de-
creasing duration of effect for the first 3 toxin ther-
apies, as noted by Scott et al. (1985), Gonnering,
(1986) and Dutton and Buckley (1988). It has
been reported that progressive decreasing effec-
tiveness was due to formation of botulinum toxin
antibody (Jankovic and Schwartz, 1991) or pro-
gressive muscular atrophy (Dutton and Buckley,
1988). However, Bigian et al. (1986) and Gonner-
ing (1988) found no detectable antibodies in pa-
tients reciving up to five toxin treatments, and no
significant atrophic changes have been detected
in orbicularis muscles after 1 year of towin therapy
by Wojno et al. (1986). Our study suggested that
there was no significant loss of benefit even after
repeated injections for 2 years.

The results revealed that the muscle spasms of
HFS and BS are improved by multiple local injec-
tion of botulinum toxin. One hundred and twenty
three (98.4%) of 124 patients with HFS and all of
20 patients with BS improved below grade I. Only
two patients with HFS remained grade |l because
they were reluctant to undergo additional injec-
tions after previous inadequate dose or unsuitable
site of injection.

Frueh et al. (1986) has reported that duration of
spasm relief and the incidence of ptosis and
diplopiaare directly related to the dose of bo-
tulinum toxin. When the dose was increased from
12.5 units to 25 units per eyelid, the duration of s-
pasm relief increased only slightly but the inci-
dence of ptosis and diplopia increased drastically.
He concluded that a dose of 25 units per eyelid is
too high and should not be used.

Side effects resulting from botulinum A toxin
have been reported in 20 to 65% of patients (Lin-
gua, Scott et al., Shorr et al., 1985). In our study,
side effects were found in 63.4% in HFS, and 72.

7% in BS. All local side effects were transient and

mild, and disappeared without any sequelae with-
in 1-3 weeks. No significant systemic side effects
occurred in 212 sets of treatment. Four patients
ccomplained of general fatigue after the first injec-
tions, but the symptoms disappeared within a few
days. Symtoms of dry eye and mouth droop on the
side of injection were the most common side effect
in our patients. Dry eye due to incomplete closure
of the eye, lagophthalmos and poor blink was
found in 19.8% of patients with HFS, and 27.3% in
BS. Dry eye after toxin therapy has been reported
in 4-65%of treatments by others (Mauriello, 1985;

Scott et al., 1985; Shorr et al., 1985; Frueh and
Musch, 1986; Dutton and Buckley, 1988). Mouth
droop which was attributed to transient weakness
of the levator labii superioris, levator angli oris and
zygomaticus major muscles after toxin injection
was found in 19.8% of patients with HFS. Previous
studies have reported facial weakness in 0 to 10%
in BS and in 60 to 100% in those receiving mid
and lower facial injections for Meige’s syndrome or
HFS (Lingua, Savino et al., 1985; Frueh and
Musch, 1986; Dutton and Buckley, 1988). Ptosis
was reported at an incidence of 0-53% (Savino et
al., 1985; Shorr et al., 1985; Burns et al., 1986;
Gonnering, 1986; Dutton and Buckley, 1988). In
our study, ptosis presented for 2-3 weeks in 10.9%
in HFS and 27.3% in BS. Two of one hundred and
one patients with HFS and 1 of 8 patients with BS
developed unilateral complete ptosis due to over-
dose of toxin injection and spreading of toxin to
the levator palpabrae muscle from the site of injec-
tion at the medial or lateral part of the upper eyelid
as a result of structural loosening of the upper
eyelid or rubbing of the injected upper eyelid by
the patients themselves.

Eyelid edema and ecchymosis have been re-
ported in 0.5% (Jankovic and Orman, 1987) to
40% of toxin injections (Dutton and Buckley,
1988). We found transient lid edema in 5 cases
(5%) and local ecchymosis in 2 cases (2%) at the
site of injection. Diplopia was an uncommon side
effect in 2.7% of our cases. The previous reported
incidence was 0.5 to 7.1%, but was much higher
(20%) when inexperienced doctors injected toxin
too deeply into the eyelid (Frueh and Musch,
1985; Dutton and Buckley, 1988). Any external oc-
ular muscle can be involved but the inferior
obligue and lateral rectus muscles seem to be
particularly vulnerable as in our cases because
those are the most frequent sites of injection. Sev-
eral systemic side effects after botulinum toxin in-
jections have been reported, but their exact caus-
es remain uncertain (Dutton and Buckley, 1988).
Sanders et al. (1986) found abnormal neuromus-
cular transmission on muscles distant from eyelid
injections with botulinum toxin within 24 hours of
toxin injection. Dutton and Buckley (1988) report-
ed that two of his patients experienced general-
ized weakness lasting 1-2 weeks, three patients
had generalized pruritus lasting up to 2 weeks af-
ter toxin injection and another reported nausea of
3 weeks duration associated with botulinum A tox-
in treatment. Although an overall complication rate
was 63.4% in HFS and 72.2% in BS in our study,
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most side effects were mild, transient, local and
subjectively preferable to chronic hemifacial or
eyelid spasms. We concluded that local injections
of botulinum A toxin are effective, convenient and
safe without serious side effect, and the treatment
of choice for patients with HFS and BS.
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