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ABSTRACT

Introduction: Hemifacial spasm (HFS) is a
condition causing poor quality of life. Treat-
ment with botulinum toxin A (BTX) injection is
effective. Only one randomized controlled trial
with a single-blind fashion has evaluated if oral
injection is needed in HFS. The present study

aimed to evaluate the necessity of oral BTX
injection in HFS by a randomized, double-blind,
placebo-controlled method.
Methods: We conducted a double-blind, pla-
cebo-controlled trial in patients with HFS who
never received BTX treatment. Eligible patients
randomly received either 15 units of BTX
around the eye and normal saline around the
mouth (group A) or 15 units of BTX around
both the eye and the mouth (group B). The
primary outcomes were self-reported symptoms
and observed frequency of spasms, while the
secondary outcome was the duration of
improvement or the time between the injection
and the recurrence of symptoms to the same
condition as before treatment. Student t test
and survival analyses were used to compare the
duration of symptoms between both groups.
The mean changes were compared to secondary
outcomes between the two groups.
Results: There were 60 patients enrolled, half
in each group. Baseline characteristics between
both groups were similar. The mean (SD) of the
duration of improvement in group A and B was
22.97 (18.85) and 17.53 (14.90) weeks, respec-
tively (p = 0.220). There was no difference
between both groups by survival analysis.
Group B had a higher percentage of mouth
improvement but there was no difference in the
percentage of eye improvement, visual analog
scale of eye and mouth spasm, or frequency of
eye and mouth spasm. Group B had a higher
incidence of side effects particularly mouth
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drooping (30% vs 10%) than group A
(p = 0.053).
Conclusion: The mouth injection of BTX may
not be necessary for HFS. It may be beneficial to
reduce mouth symptoms with a higher rate of
mouth drooping.

Keywords: Hemifacial spasm; Botulinum
toxin; Botox; Dose; Site

Key Summary Points

Hemifacial spasm (HFS) can be treated
with botulinum toxin (BTX) injection.
Only one study compared ocular plus oral
injection versus ocular injection alone by
a single-blind study.

This is a randomized, double-blind,
placebo-controlled study to evaluate the
necessity of oral BTX injection in HFS.

There was no significant difference of
duration of improvement between both
injections.

The mouth injection of BTX may not be
necessary for HFS.

INTRODUCTION

Hemifacial spasm (HFS) is characterised by
unilateral intermittent clonic and/or tonic
contractions of muscles of facial expression
supplied by the facial nerve [1]. The most likely
cause is due to microvascular compression at
the root exit zone. Although it is not a life-
threatening condition, HFS is a chronic and
usually progressive disease. It may cause
patients unremitting social handicap or poor
quality of life [1].

Botulinum toxin type A (BTX) is a neuro-
toxin produced by Clostridium botulinum bacte-
ria. The action is to paralyse the injected
muscles by irreversible blockage of the cholin-
ergic transmission at the presynaptic nerve ter-
minals [2]. BTX is a lyophilised formulation,

purified from the culture solution by a series of
acid preparations to a crystalline complex.

BTX was reported to be very effective, safe,
and cost-effective in the treatment of HFS [3].
This recent review showed that several ran-
domized controlled trials are comparing BTX
treatment in HFS in terms of site of injection,
dosage of injection, or source of BTX [3]. How-
ever, there is only one randomized trial that
compared periocular and perioral injection
versus periocular injection alone [4]. The peri-
ocular plus perioral injection had a better out-
come in perioral muscle than periocular
injection alone with significantly different
severity scores: the visual analog scales were 5.0
vs 3.45. As the previous study was the only
study with a single-blind fashion, the present
study aimed to evaluate the necessity of perioral
BTX injection in HFS by a randomized, double-
blind, placebo-controlled method.

METHODS

Study Design

This study was a randomized, double-blind,
placebo-controlled study comparing periocular
versus periocular plus perioral injection of BTX
in patients with HFS. We conducted the study at
HFS clinic, Srinagarind Hospital, Khon Kaen
University, Thailand. The research protocol was
approved by the Human Ethics Committee of
Khon Kaen University (No. HE531456) and
based on the Declaration of Helsinki. An
informed consent was obtained from all partic-
ipants prior to study participation.

Study Population

The inclusion criteria were patients aged more
than 15 years old, did not respond to oral
medication, were never treated with BTX, and
had both periocular and perioral spasm. The
exclusion criteria included patients who previ-
ously had surgical treatment for HFS, were
pregnant, were allergic to BTX, or have myas-
thenia gravis.
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We recorded all eligible patients’ baseline
characteristics, duration of symptoms, the
severity of eye spasms, and frequency of eye and
mouth spasms in 5 min. The severity of eye
spasm was recorded and graded as follows:
grade 1, spasm at orbicularis oculi only; grade 2,
eye closed less than 50%; grade 3, eye closed
between 50% and 100%; and grade 4, eye closed
100%. The frequency of eye and mouth spasms
was an objective measurement. We counted the
frequency of spasms at the eye and the mouth
separately in 5 mins.

Study Intervention

Patients were randomized into two groups (A
and B). Both groups received two injections.
Group A received the first injection with
15 units of BTX around the eye and normal
saline (placebo) around the mouth (a total of
15 units). Group B received 15 units around the
eye and 15 units around the mouth (a total of
30 units). The 15-unit injection was represen-
tative of the eye injection; on the other hand,
the 30-unit injection was representative of the
eye and the mouth injection.

Reinjection was performed when the spasm
resumed, and the spasm was as severe as before
treatment. Patients were seen at 6 weeks after
injections and when the spasm resumed. Each
patient was followed up for five visits and at
each visit patients were assessed for the treat-
ment outcomes and side effects; thereafter, the
patients were followed up clinically for
18 months. The BTX used in this study was
onabotulinumtoxinA (BoNTA; BOTOX�; Aller-
gan, Inc., Irvine, CA, USA).

Method of Injection
BTX was reconstituted with 2 ml of sterile 0.9%
normal saline which made 5 units of BTX per
0.1 ml. We used an equal volume of normal
saline as a placebo. All patients were injected
subcutaneously with a 27-gauge insulin syringe
into the medial, lateral part of the lower eyelid
and the lateral part of orbital orbicularis oculi,
just above the lateral eyebrow. We also injected
into the upper part and lower part of the
orbicularis oris. In the 15-unit treatment, we

injected 15 units around the eye and normal
saline around the mouth. In the 30-unit treat-
ment, we injected 15 units around the eye and
15 units around the mouth (Fig. 1). Note that
there was no pretarsal injection in this study.

Randomization

Eligible patients were randomized in blocks of
six into two groups by a research coordinator. A
research nurse prepared both BTX and placebo
for each patient according to the study code.
Both BTX and placebo had identical appearance
in terms of colour and volume. Injector,
research coordinator, research assistant, and
patients were blinded to treatment allocation.
Study codes were declared at the end of study.

Study Outcomes

The primary outcomes of the study were self-
reported symptoms and observed frequency of
spasms at week 6 after BTX injection. Each

Fig. 1 Site of injections. For the eye, injections are made
into sites (A–C), for the mouth injections are made into
sites (D and E)
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patient reported their symptoms at the eye and
the mouth separately by using the visual analog
scale (VAS). The scale ranged from 0 to 10; 10
represented no spasm and 10 represented the
most severe of spasm as before treatment [5].
The initial VAS was set at 10 in all patients.
Patients scored the VAS weekly after treatment
and if the severity decreased by half, patients
were advised to score as 5.

In addition, patients were asked to assess the
percentage improvement at the eye and the
mouth from 0% to 100%. The frequency of
spasms was observed and counted for 5 min at
each follow-up visit by a rater who was a
research assistant and blinded to treatment [6].

We also recorded any adverse events occur-
ring during the study period both reported by
patients and detected at the follow-up.

The secondary outcome was the duration of
improvement or the time between the injection
and the recurrence of symptoms to the same
condition as before treatment.

Sample Size Calculation

According to the previous study [4], the VAS of
perioral muscles by BTX and placebo were 3.5
and 2.1, respectively. With a power of 80% and
confidence of 95%, the required sample size was
29 in each arm for two-sided and two-group
comparison with equal sample size of each
group. We rounded up to 30 patients per group.

Statistical Methods

For each variable of the primary outcome mea-
sures and side effects were calculated within the
subject. The mean changes were compared
between the two groups. The differences of the
mean changes and the 95% confidence intervals
(CI) were estimated.

For the secondary outcome measure (dura-
tion of improvement), survival analysis was
performed as there were censoring observations.
Patients who did not respond to BTX, with-
drawals, or lost to follow-up were considered as
censored observations. Kaplan–Meier survival
curve, log-rank test, and Cox proportional haz-
ard model were applied to show the

improvement and relapse of symptoms between
groups. Relapse was defined when patients
needed additional injections or symptoms
worsened.

All analyses were two-sided tests with a level
of significance of 0.05 and done by using STATA
statistical package.

RESULTS

Baseline Data

A total of 60 patients with HFS were recruited
and randomized in the trial, half in each group
(Fig. 2). Demographic data and baseline char-
acteristics are summarized in Table 1. All vari-
ables were comparable between both groups.
About two-thirds of each group were female.
Mean age and mean duration of symptoms (SD)
before participating in the study in group A and
B were 49.7 and 51.3 years, and 5.0 (5.7) and 3.1
(3.1) years, respectively. More than half of the
subjects had their symptoms at grade 4 (very
severe). The frequency of spasm and frequency
of tonic spasm before the BTX injection at the
eye and mouth were similar in both groups.

Outcomes

Primary outcomes
The primary outcomes are summarized in
Table 2.

The VAS of the eye and mouth spasm The VAS
score fell to about half within the first week
after injection for both groups. At the end of the
study, the difference of VAS of the eye and
mouth spasm between the two groups was 0
(95% CI - 0.9 to 0.9, p = 0.941) and - 0.6
(95% CI - 1.7 to 0.5, p = 0.249), respectively.

Percentage of eye improvement The difference
in the mean changes between the two groups
was 0.3% (95% CI - 8.4 to 9.0 %, p = 0.940).

Percentage of mouth improvement The differ-
ence in the mean changes between the two
groups was - 15.4% (95% CI - 26.2% to -

4.5%, p = 0.006).
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Frequency of eye spasm The difference of the
mean changes between the two groups was 39.0
(95% CI - 129.0 to 50.9, p = 0.389).

Frequency of mouth spasm The difference of
the mean changes between the two groups
was - 6.7 (95% CI - 111.2 to 79.8, p = 0.630).

Secondary Outcome
The duration of improvement indicated the
efficacy of BTX. The mean (SD) of the duration

of improvement in group A and B was 22.97
(18.85) and 17.53 (14.90) weeks, respectively
(p = 0.220).

The Kaplan–Meier survival curve (Fig. 3)
showed that the probability of being symptom-
free between the two groups was similar during
the first 20-week period. After 20 weeks, group A
(15 units) had slightly higher proportions than
group B (30 units). The difference of median
survival between the two groups was 2 weeks
(log-rank test, p = 0.18).

Fig. 2 CONSORT flow diagram for the study
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Table 1 Clinical and demographic characteristics of patients with hemifacial spasm treated with periocular injection alone
(group A) versus periocular and perioral injection (group B)

Characteristics Group A
(n = 30)

Group B
(n = 30)

Male sex, % 36.7% 36.7%

Age, years, mean (SD) 49.7 (13.2) 51.3 (11.7)

Mean (SD) duration of symptom, years 5.0 (5.7) 3.1 (3.1)

Severity grading of the eye spasm, mean (SD) 3.3 (0.9) 3.4 (0.7)

Grade 1: only at orbicularis oculi, % 6.7% 0.0%

Grade 2: eye closed less than 50%, % 6.7% 10.0%

Grade 3: eye closed 50–99%, % 33.3% 36.7%

Grade 4: eye closed 100%, % 53.3% 53.3%

Baseline mean (SD) frequency of eye spasm in 5 min 327.3 (195.4) 330.3 (207.2)

Baseline mean (SD) frequency of mouth spasm in 5 min 298.5 (202.7) 279.7 (184.6)

Facial synkinesia, % 73.3% 73.3%

Table 2 Summary of results of the primary outcomes patients with hemifacial spasm treated with periocular injection
alone (group A) versus periocular and perioral injection (group B)

Primary outcomes Group A
n = 30

Group B
n = 30

Difference of mean
change between 2
groups
(95% CI)

p value

Baseline Week 6 Mean
change

Baseline Week 6 Mean
change

Frequency of eye

spasms/5 min

327.3 134.2 174.9 330.3 120.0 213.9 39.0 (- 50.5 to 213.9) 0.389

Frequency of mouth

spasms/5 min

298.5 177.9 121.5 279.7 150.1 128.2 6.7 ( - 79.8 to 111.2) 0.630

Visual analog scale of

severity of eye spasm

10.0 5.5 4.5 10.0 5.5 4.5 0.0 (0.9 to 0.9) 0.941

Visual analog scale of

severity of mouth

spasm

10.0 5.6 4.4 10.0 5.0 5.0 0.6 (- 1.7 to 0.5) 0.249

Percentage of eye

improvement

0 59.5 59.5 0 59.8 59.8 0.3 (- 8.4 to 9.0) 0.940

Percentage of mouth

improvement

0 51 51 0 66.4 66.4 15.4 (4.5 to 26.2) 0.006
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Patients who received 15 units are 30% less
likely to relapse at any time than those who
received 30 units. The hazard ratio of being
relapsed among those who received 15 units
compared to those who received 30 units was
0.70 (95% CI 0.41–1.21, p = 0.20). The effects of
duration of illness before the treatment, severity
of eye spasm, frequency of spasm at the eye, and
frequency of spasm at the mouth were evalu-
ated between both groups by multivariable
analysis. The effect of 15 units compared to
30 units was similar without any adjustment.
The hazard ratio was 0.73 (95% CI 0.38–1.40,
p = 0.20). The test for proportional hazard
assumption indicated that the assumption was
not violated (p = 0.81).

Adverse Events

Two patients in group B (30 units BTX) discon-
tinued the study because of side effects. Adverse
events monitored both by spontaneous report
and formal ascertainment showed that at
6 weeks after the first injection the incidence of
ptosis and double vision was comparable. By
contrast, the symptoms of water getting into

the eyes, dry eyes, mouth drooping, and
dynamic facial asymmetry were more frequent
in group B (30 units) than group A (15 units)
without statistical significance (Table 3).

DISCUSSION

Our randomized, placebo-controlled design
indicated that the mouth injection for HFS was
not necessary. Both primary and secondary
outcomes were almost all comparable.
Although BTX was not injected into the mouth
area of patients in group A, the frequency and
the visual analog scale of severity of mouth
spasm were improved similarly to group B
(Table 2). Only the percentage of mouth
improvement after injection was statistically
different between both groups. However, this
secondary outcome was subjectively rated by
the patients.

In most patients with HFS, facial contrac-
tions start around the eye and spread down to
the mouth. We believe that spasm originates in
the muscle around the eye and spreads to the
mouth area [7]. Ogawara et al. also showed that

Fig. 3 Kaplan–Meier survival curves comparing the duration of improvement after the first injection between both groups
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injection of BTX only into the orbicularis oculi
can reduce the excitability of the facial motor
neuron. As a result, the mouth spasm is reduced
[8]. However, mouth injection may have a
direct benefit on mouth improvement as pre-
viously reported and shown in Table 2 [4]. The
present study also found nearly significant dif-
ferences in mouth drooping (10% vs 30%)
between group A and B (Table 3) which was
similar to the previous study [4]. Note that
mouth injection more laterally in this study
may reduce occurrence of mouth weakness. The
ocular and oral injection had lower facial paresis
of 47.7% for a mild and moderate degree, while
the ocular injection had 13% for only mild
degree facial paresis [4].

There are some differences between this and
the previous study [4]. First, BTX doses were
different. The previous study used BTX of 11–-
30 units for ocular injection with 3–11 units for
oral injection. This study used a fixed dose of
15 units in each site. Second, the mean duration
of spasms was longer in the previous study (9.26
vs 4 years). Third, the outcomes were evaluated
after 3 months of BTX injection in the previous
study, while this study evaluated the duration
of improvement. Finally, this study was a dou-
ble-blind, placebo-controlled trial, while the
previous study was a single-blind study.

There is some strength in this study. The size
of the study population was relatively large for
HFS. Second, the study design was a double-
blind, placebo-controlled trial. Finally, only de
novo patients were included which eliminates

the bias of previous injections. However, some
limitations exist. First, the dose of mouth
injection may be high as this was a part of the
blinding process. We selected 15 units as the
previous report found that the highest dose of
11 units was not effective [4]. The 15-unit
injection was similar to the ocular injection.
Second, the mouth injection site may not be a
typical site. Finally, some outcomes were rated
subjectively and some factors are not studied
such as obstructive sleep apnea [9–13].

CONCLUSIONS

The mouth injection of BTX may not be nec-
essary for HFS. It may be beneficial to reduce
mouth symptoms with a higher rate of the
mouth drooping.
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