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Abstract
Purpose The purpose of this study was to assess the long-term outcome of onabotulinum used to treat facial dystonia and
compare a flexible and fixed treatment regimen.
Methods This was a retrospective comparative study looking at benign essential blepharospasm (BEB), hemifacial spasm
(HFS) and aberrant facial nerve regeneration synkinesis (AFR) treatment with onabotulinum toxin A (Botox®) over a
minimum of 10 years. Fifty-one patients were recruited into the study, with each dystonia subgroup having 17 patients.
Blepharospasm disability score (BDS), subjective improvement score (SIS), duration of maximal effect (DME) and com-
plications were recorded at each visit.
Results The mean age was 63 years and gender predominately female. Thirty-seven patients underwent flexible treatment
intervals compared to 14 fixed treatment intervals, averaging 3.4 and 4 per annum, respectively. Mean BDS significantly
improved from 6 to 3 at last review across all 3 groups, with the highest effect on BEB. BDS improvement was greater in
flexible intervals. SIS remained similar for all three conditions during follow-up, but in those undergoing flexible intervals,
SIS increased by a small margin compared to fixed interval. Mean DME was 10.5 weeks across all dystonias, but increased
progressively only in the flexible interval group. Complications included ptosis (30%), dry eye (14%) and lagophthalmos
(8%).
Conclusion Flexible onabotulinum provided better long-term relief on BDS for facial dystonia than a fixed regimen. Flexible
interval treatment may also provide better patient satisfaction and longer DME compared to fixed treatment. Both have
similar complication rates. With flexible treatment however, fewer injections were required over 10 years, leading to cost
saving.

Introduction

Benign essential blepharospasm (BEB) is a focal dystonia
effecting the orbicularis muscle. Hemifacial spasm (HFS) is
technically not a dystonia, but does cause twitching of the
orbicularis oculi muscle that can spread to other facial
muscles on the same side. HFS may be caused by irritation
of the facial nerve such as an ectatic vessel crossing its root.

Aberrant facial nerve regeneration (AFR) is a synkinesis
whereby involuntary contractions of the facial muscles
occurs when voluntary contraction of a different facial
muscle group is instigated. Botulinum toxin was first
approved for medical use on extraocular muscles to treat
non-accommodative strabismus and, subsequently, efficacy
was demonstrated in BEB, HFS and AFR [1–3]. At present,
the accepted standard among physicians regarding inter-
injection interval for facial dystonia is generally 12 weeks
or more. Nevertheless, the evidence for this regimen is weak
[4]. A strict 3-monthly injection interval regimen may mean
that patients experience a re-emergence of symptoms before
a new injection is administered, thus resulting in dis-
satisfaction in the treatment cycle among patients. More-
over, Sethi et al. [5] reported that many patients who receive
botulinum toxin type A for the treatment of cervical dys-
tonia would prefer more frequent injections than the cur-
rently recommended 12-week inter-dose interval permits.
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Conversely, some patients have a sustained response
beyond 3 months and, in strabismus cases, 6-monthly
intervals can be effective [6–8].

In this study we report our 10-year experience of treating
facial dystonia using onabotulinum toxin A and compare
those who underwent a fixed versus a flexible treatment
interval using both subjective and objective methods.

Methods

A retrospective chart review identified 17 patients for each
facial dystonia group (51 patients) who had a minimum
treatment period of 10 years (range 10–14) at a single centre
(Queen Victoria Hospital, UK). Institutional review board
approval was given and informed consent was collected
from every patient. The criteria for inclusion were BEB,
HFS or AFR treated with onabotulinum toxin A (Botox®)
only. Allocation into the two groups was performed con-
secutively. Patients could choose whether to have fixed
interval injections of 12 weeks or flexible intervals and were
categorised accordingly (5, 12 BEB; 5, 12 HFS; and 4, 13
AFR respectively). Patients who remained in the same
treatment regimen over a minimum of 10 years were
included in the study. Flexible intervals involved a nurse-
driven clinic to be available every 2 weeks with a minimum
of 2 slots reserved for patients to book in directly, up to a

week prior. The system requires reserve, but all slots tend to
be filled. Objective assessment included the blepharospasm
disability score (BDS; supplementary Table S1) [9]. Sub-
jective evaluation comprised the degree of improvement,
treatment satisfaction (using a percentage rating scale of
0–100 with 100% as very satisfied), duration of maximum
effect (DME) in weeks and complications. All assessments
were completed contemporaneously at each visit. Outcomes
were summarised during the first year of treatment and at
the final year of assessment to compare the initial and final
response to toxin respectively. Progressive response
between interval was also noted along with the number of
injections required per year. Scrutiny for the presence of
ptosis, strabismus, lagophthalmos and dry eye was per-
formed at each visit; self-reporting by patients was also
encouraged. P values calculated using an unpaired t-test.

Results

The mean age of patients was 63 years (BEB 60, HFS 65
and AFR 64; range 31–88 years). In all, 14 males and 37
females were included. The interval of injections was
flexible in 37 patients (72%) and remained fixed in 14
(28%). The number of mean annual injections for the
flexible group was 3.4 and was 4 (12 weekly) for the fixed
group over 10 years. Mean BDS improved significantly

Fig. 1 Subjective and objective assessment of onabotulinum toxin A in
blepharospasm (BEB), hemifacial spasm (HFS) and aberrance facial
regeneration (AFR) during the first year of treatment (initial) compared
to the last year of treatment (final). a Blepharospasm disability
score. b Subjective improvement. c Duration of maximal effect.

d Complication rate over the course of 10 years. Dystonias were
grouped as follows: n= 17 BES, n= 17 HFS and n= 17 AFR.
Flexible group n= 37 and fixed group n= 14. Graphs represent mean
values with error bars the standard deviation of the mean. *P < 0.01,
**P < 0.05
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(P= 0.008) in the BEB group with a trend to improvement
in HFS and AFR (Fig. 1a). BDS improvement mainly
occurred in the first year (mean 3.4) with smaller fluctua-
tions in subsequent years. In terms of treatment regimens,
BDS improvement was greater in patients with flexible
injection intervals (mean 2, P= 0.045) than those with fixed
intervals which remained similar to initial visits. AFR
(P= 0.067) demonstrated a trend to a significant improve-
ment in BDS over the course of 10 years (Fig. 1a).

Subjective improvement remained similar for all three
conditions during follow-up; however, mean subjective
improvement in patients with flexible intervals increased by
a small margin compared to those in fixed regimen
(Fig. 1b).

DME increased progressively only in the flexible interval
group by over 1 week, but remained static in the fixed
cohort (Fig. 1c). The mean duration across all time points in
all three was 10.5 weeks. An increase of 1 week was seen in
the BEB, 2 weeks for HFS and no change for AFR (Fig. 1c)
across the duration of the study.

The cumulative complication rate was the same in the
flexible and fixed interval groups (Fig. 1d). Overall, up to
30% of patients experience ptosis as a side effect of their
treatment at some point, as well as a significant risk of dry
eye (14%) or incomplete eye closure (7–8%).

Discussion

This is the first study to demonstrate the long-term effec-
tiveness of a flexible dosing regimen of onabotulinum toxin
A in the treatment of BEB, HFS and AFR. We found
approximately an 80% subjective improvement in patient
symptoms for all three facial dystonias. Moreover, BDS
improvement mainly occurred in BEB and AFR over the
course of treatment, and had a sustained response that was
maintained for all three for a minimum of 10 years. Fewer
injections were administered over the course of treatment in
the flexible regimen compared to the fixed regimen, which
confers a cost saving without compromising on satisfaction
or efficacy. On the contrary, patients were more satisfied
with a flexible regimen than those on a fixed schedule
despite the total number of injections administered being
less in the flexible group. Returning for a fixed appointment
while the toxin is still therapeutic reduces the impact of the
repeat dose and, if a repeat dose is refused, is a waste of
clinical resources.

The DME was 10.5 weeks for all three facial dystonias,
with the longest occurring in hemifacial spasm. Duration of
maximal effect also increased in those patients undergoing a
flexible dose regimen. Flexible treatment not only confers a
cost advantage, but it also seems to be more efficacious than
a fixed regimen, albeit marginally. The duration of effect

depends on the condition being treated. Onabotulinum
duration of effect for glabellar line treatment ranges
between 10 and 24 weeks, although follow-up in these
studies was short at 1 year or less [10–12]. The interval
between injections increased with repeat doses of onabo-
tulinum, with some waiting 7–10 months before a further
dose, although retreatment interval may not be a good proxy
for duration of effect [13]. A double-masked blepharospasm
trial of Botox stated duration of effect as 8 weeks [14]. A
study looking at blepharospasm, hemifacial spasm and
cervical dystonia found the duration of effect to be 8.9, 9.3
and 9.2 weeks respectively [15]. A long-term study found a
higher duration of action for blepharospasm and hemifacial
spasm averaging 14.6 weeks, but mean duration of effect
may not be synonymous with DME [16]. AFR treated with
onabotulinum has been shown to last for 17.1 weeks but the
maximal effect time was not stated [17]. Moreover, having a
patient-led clinic will in itself improve the satisfaction of
treatment as it ensures that not only are the users involved in
shared decision making, but rather driving their own
treatment.

Complication rates were higher than other reported stu-
dies, with ptosis affecting a third of patients. However, this
is based on patients self-reporting ptosis from mild, visually
insignificant to severe ptosis returning to clinic for a review.
Ptosis is the most common side effect when treating BEB or
HFS, with a long-term safety study stating a similar high
risk of 40.6% [16]. Another long-term study using onabo-
tulinum toxin A in blepharospasm reported a risk of ptosis
as only 2.3% along with dry eye and diplopia as 0.5 and
0.2% respectively [18]. However, our adverse event out-
come represents a cumulative risk of 10 years or more with
patients encouraged to report any changes. It therefore gives
a better overview of long-term treatment risk rather than
some shorter studies that do not represent real-world out-
comes [14, 18].

The weaknesses of this study include its retrospective
nature. All questionnaires were however completed at the
time of injection and patients were asked about DME and
subjective improvement on each occasion, and so there is
no recall bias. Case numbers were not large for each group
and more studies looking at the long-term outcomes with
larger numbers would be welcome. Moreover, teasing out
the advantages and disadvantages of a fixed versus flexible
treatment regimen would be beneficial for healthcare plan-
ning and costing.

In conclusion, flexible patient-led onabotulinum toxin A
is effective for the long-term treatment of BEB, HFS and
AFR with a maintained duration of effect. A flexible
treatment regimen is better than fixed treatment regimen in
terms of BDS and may be more beneficial subjectively, plus
requires fewer injections over the course of 10 years, pro-
viding a cost saving.
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Summary

What was known before

● Onabotulinum toxin A has been shown to be beneficial
in the treatment of facial dystonia using a fixed treatment
regimen.

What this study adds

● Flexible onabotulinum toxin A is as efficacious as a
fixed regimen in the treatment of three facial dystonias:
blepharospasm, hemifacial spasm and aberrant facial
regeneration synkinesis.

● Efficacy of each treatment remains similar even after
10 years.

● Flexible intervals may be more cost effective.
● This study is the first to report blepharospasm disability

score outcomes for aberrant facial nerve regeneration
synkinesis.

● Patient-led, nurse-driven botulinum clinics provide good
patient experience which in turn is a measure of quality.
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