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ABSTRACT
Blepharospasm (BPS) is one of the most frequent types of facial dystonia and, at the same time,
one of the most disabling, being able to trigger functional blindness if not treated. Our aim with
this work was to evaluate the efficacy and safety of long-term onabotulinum A toxin (BAT)
treatment in a cohort of patients with BPS.
The retrospective study was conducted on consecutive patients with BPS treated with subcuta-
neous BAT. The selection of muscles and dose was made based on each patient’s needs. The
clinical and demographic characteristics, number of sessions, dose, duration and effectiveness of
treatment, and adverse events were analysed.
130 patients were included in the study. The median (95% confidence interval) length of follow-up
was 14 (13–15.6) years with an average of 20.5 sessions (range from 10 to 57). Regarding the
efficacy of the treatment, 114 (87.7%) experienced satisfactory results with functional and aes-
thetics recovery. Patient evaluation of global response suggested a clear improvement without
adverse events in 72 (55.4%) patients. Adverse events developed at least once during the
treatment in 39% of patients, with transient ptosis and haematoma the most common reported
both by physician and patient.
The results of our study suggest that botulin toxin A is a safe and effective long-term treatment
for blepharospasm with mild, transient and well-tolerated side effects when they appear.
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Introduction

As mentioned above, blepharospasm (BPS) is one
of the most frequent types of facial dystonia and,
at the same time, one of the most disabling.
Clinical findings of the disease include excessive
blinking, photophobia, and forceful involuntary
eyelid closure due to involuntary contractions of
the orbicularis oculi and surrounding muscles1,
leading in some cases to functional blindness.

The prevalence is estimated around 12–133
cases per million.2 It usually appears between the
fifth to the seventh decades of life and affects
predominately women.3,4

The primary form is often called benign essential
blepharospasm (BEB). However, BPS can also occur
in the setting of neurodegenerative diseases, such as
parkinsonism, hereditary ataxias and generalised
dystonias. Although the aetiology of the disease is
not well known, several lines of indirect evidence,
including electrophysiological studies5, structural6,7

and functional brain imaging8, and autopsy
findings9, suggest a central origin with a dysfunc-
tion of the thalamus, basal ganglia, or brainstem.

Concerning the genetic aspects of BPS, it seems
that there is a higher frequency of focal dystonia in
relatives, but with a considerable phenotypic
variability.10

Since the BPS was classified, different therapeu-
tic options have been proposed. These include
anticholinergics, dopamine agonists, presynaptic
monoamine-depleting agents, botulinum toxin
injections, and, in refractory cases, myomectomy
of the orbicularis oculi muscle.4,11 The administra-
tion of Botulinum A toxin therapy (BAT) into the
eyelids and eyebrows, is now generally considered
as the treatment of choice.12 BAT is a potent
biological neurotoxin that blocks the release of
acetylcholine at the neuromuscular junction lead-
ing to a state of muscle paralysis that may last for
months.
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The association of BPS and dystonia of lower
facial, jaw, and neck muscles has been classified as
a form of segmental dystonia called cranial dysto-
nia, or ‘‘Meige syndrome”.11 Its symptoms usually
begin in the fifth or sixth decade of life with a
twofold higher incidence in women. Similarly to
BEB, the aetiology is unknown and the first line
treatment is botulinum toxin injections.

Many different studies have shown both efficacy
and safety of treatment with BAT.13–17 However, it
has been suggested that long-term botulinum
toxin treatment might result in a decreasing of
the effectiveness of treatment over time.18,19

The longest reported follow-up period to assess
the efficacy and safety of botulinum toxin therapy
was published by Czyz et al in. 201311 This study
included 37 patients, 26 with BPS, 7 with hemi-
facial spams, and 4 with Meige syndrome, with
average treatment duration of 19.4 years.

Our study aimed to evaluate the efficacy and
safety of long-term BAT treatment in a cohort of
patients with BPS.

Methods

A retrospective study was conducted on consecu-
tive patients with BPS treated with
Onabotulinumtoxin A (BOTOX® Allergan, Inc.,
Irvine, CA) at the Movement Disorder Unit of
the Neurology Service (La Paz Hospital,
Autonomous University of Madrid) between 1991
and 2011. During the follow-up, clinical data were
recorded using a standard clinical protocol.

The study was approved by the local ethics
committee. All patients were fully informed
about the details of the protocol and patients pro-
vided written informed consent. The ethical prin-
ciples outlined in the Declaration of Helsinki and
Good Clinical Practice were followed.

All participants were required to meet the fol-
lowing inclusion criteria: age equal or greater than
18 years; clinical diagnosis of BPS or Meige syn-
drome; request for BAT treatment; minimum of 1
BAT injection per year; and 10 or more years of
consecutive botulinum toxin treatments. Patients
with clinical diagnosis other than BPS or Meige
syndrome; discontinuation of the treatment longer

than 1 year; any condition considered to be a
contraindication to botulinum toxin treatment
(allergic reaction, diseases of the neuromuscular
junction, peripheral neuropathic diseases, etc. . .);
and pregnancy or lactation were exclusion criteria
for the study.

The criteria for diagnosis of BPS included
observation of involuntary bilateral increased
blinking with intermittent dystonic eyelid and eye-
brow contractions. On the other hand, Meige syn-
drome was diagnosed when clinical criteria for
BPS combined with dystonia of the lower facial
and/or cervical muscles were fulfilled.20

Injections of BAT were administered subcuta-
neously selecting the muscles and dose based on
the effects of the treatment and patient needs,
following the preseptal technique. Initial dose was
2.5 units per muscle treated, ranging the total
administered dose of BAT from 15 to 80 units
per session. In the following visits doses were
calculated according to therapeutic response and
tolerance. In cases of partial response to preseptal
technique additionally injections in the proximity
of the pretarsal portion of the orbicularis muscle
were applied.

We evaluated the clinical and demographic
characteristics of the sample (with special interest
in the impact of the sex), number of sessions, dose
of botulin toxin administered, duration and effect
of the treatment, impact of the technique, and
patient satisfaction. We also analysed these para-
meters comparing patients treated with the pre-
septal technique and those treated with the
pretarsal technique.

The effect of the treatment was graded
according to the following scale: 0 = no effect;
1 = unsatisfactory results (the adverse effects are
more relevant than the functional benefit);
2 = no completely satisfactory (appropriate func-
tional benefit with some minor adverse events);
3 = satisfactory results with clear functional ben-
efits; 4 = satisfactory results with functional and
aesthetics recovery. Treatment response was
gauged based on the relief of symptoms between
first and last injections.

In order to evaluate the efficacy of the treat-
ment, from the patient`s perspective, we used the
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following scale: 1 = no improvement with serious
adverse events, 2 = some improvement with mod-
erate to serious adverse events; 3 = some improve-
ment with mild to moderate adverse events;
4 = moderate improvement with none to mild
adverse events; and 5 = clear improvement with-
out adverse events.

During the course of follow-up both physician-
observed and patient-related adverse events were
recorded.

Statistical analysis

Statistical analysis was performed using MedCalc
12.2.1.0 (MedCalc Software, Mariakerke, Belgium).

Descriptive statistics (mean [standard devia-
tion]) and 95% Confidence intervals (95% CIs)
were used for demographic and clinical
characteristics.

Data were tested for normal distribution using a
D’Agostino-Pearson test.21 If data were normally
distributed, a two-tailed independent-samples
Student’s t-test was used to compare means
between quantitative variables. When a normal
distribution was not expected (time of follow-up,
number of sessions, etc.) the Mann-Whitney test
was used. Categorical variables were compared
using a Chi-square test and a Fisher`s exact test,
as needed.

Because of the large number of tests, simulta-
neous inference using the Bonferroni correction
was used to correct the P-value (α/4). Statistical
significance was accepted for P < 0.0125.

Results

Of the 161 patients who were screened, 130 ful-
filled the respective demands of the inclusion and
exclusion criteria. 13 (10%) patients met criteria
for Meige syndrome and 12 subjects (9.2) had
cervical dystonia.

This study included 85 (65.4%) women and
45 (34.6) men with a mean (standard deviation)
age of 51.4 (13.0) years at initial treatment and
65.8 (12.3) years at last treatment. The median
(95% CI) length of follow-up was 14 (13–15.6)
years, ranging from 10 to 21 years, with an
average of 20.5 sessions (range from 10 to 57).
The mean dose applied over the course of

follow-up per application was 32.9 (13.8) units
with a range from 15 to 80 (Table 1).
Additional pretarsal injections were required
in 20 (15.4%) patients.

Age at the initial treatment was significantly
greater in women than in men, 53.9 (13.5) vs.
46.8 (10.6) years, respectively, p = 0.0025.
Additionally, the length of follow-up was signif-
icantly lower in women as compared with that
in men, p = 0.007 (Table 3). However, there
were no significant differences regarding BAT
doses between women and men (Table 2).

Table 1. Demographic and clinical characteristics of study
population.

Mean (SD) 95% CI Range

Age at initial treatment (years) 51.4 (13.0) 49.2 to 53.7 18–78
Age at last treatment (years) 65.8 (12.3) 63.6 to 67.9 34–90
Follow-up (years) 14.5 (3.3) 13.9 to 15.1 10–21
Number of BAT treatments 20.5 (13.7) 18.2 to 22.9 10–57
Min D1S (units) 27.7 (10.0) 23.9 to 31.5 15–45
Max D1S (units) 43.4 (12.5) 38.7 to 48.2 20–80
Mean D1S (units) 32.9 (13.8) 23.9 to 48.2 15–80

Notes. SD = Standard deviation; 95% CI = 95% Confidence interval;
BAT = botulinum A toxin; Min D1S = Minimum dose in one session;
Max D1S = Maximum dose in one session; Mean D1S = Mean dose in
one session.

Table 2. Comparison of age at initial treatment, length of
follow-up, number of BAT treatments, and minimum and max-
imum dose in one session between women and men.

Women (85) Men (45)

Mean
(SD)

95%
CI

Mean
(SD)

95%
CI p Value 1

Age at initial
treatment
(years)

53.9
(13.5)

51.0
to
56.8

46.8
(10.6)

43.6
to
50.0

0.0025

Age at last
treatment
(years)

67.7
(12.4)

65.1
to
70.4

62.1
(11.2)

58.7
to
65.5

0.0121

Follow-up
(years)

13.9
(3.2)

13.3
to
14.6

15.6
(3.3)

14.6
to
16.6

0.007*

Number of BAT
treatments

19.5
(14.0)

16.5
to
22.5

22.5
(13.0)

18.6
to
26.4

0.1417*

Min D1S (units) 27.5
(10.7)

22.3
to
32.7

28.0
(9.2)

21.4
to
34.6

0.9013

Max D1S (units) 45.5
(12.29

39.6
to
51.4

39.5
(12.8)

30.3
to
48.7

0.2251

Notes. SD = Standard deviation; 95% CI = 95% Confidence interval;
BAT = botulinum A toxin; Min D1S = Minimum dose in one session;
Max D1S = Maximum dose in one session; 1 = independent samples
t- test, * = Mann-Whitney test; p Values were considered statistically
significant if lower than 0.0125.
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The mean (95% CI) number of sessions differed
significantly among those patients treated with the
preseptal technique [17.6 (15.4–19.7)] as compared
with those treated with the pretarsal one [36.9 (30.8–
43.0)], p < 0.0001. The minimum dose of BAT admi-
nistered in one session was significantly higher in
those patients requiring pretarsal injections, 30.1
(11.0) units, as compared with those treated with
preseptal locations, 22.2 (4.4) units, p = 0.013.
Similarly, the maximum dose administered in one
session was significantly higher in the pretarsal
administration as compared with the preseptal loca-
tion, 48 (10.6) vs. 33.3 (10.9) units, respectively,
p = 0.002 (Table 3).

Regarding the efficacy of the treatment, 114
(87.7%) experienced satisfactory results with func-
tional and aesthetics recovery. However, 13 (10%)
patients needed the administration of concomitant
medication, such as pimozide, baclofen, clonaze-
pam, and trihexyphenidyl, and 3 (2.3%) needed
surgery (myomectomy of the orbicularis oculi).

The efficacy of those 20 patients treated with
pretarsal injections, 2 (10%) patients did not show
any positive effect, 8 (40%) obtained satisfactory
results with clear functional benefits, and 10 (50%)

experienced satisfactory results with functional
and aesthetics recovery.

Patient evaluation of global response suggested
some improvement with none to mild adverse
events in 39 (30%) and a clear improvement with-
out adverse events in 72 (55.4%) patients
(Figure 1).

Adverse events developed at least once during
the treatment in 39% of patients with transient
ptosis and haematoma being the most common
reported by physician and patient. Among serious
adverse events the most commonly observed was
diplopia affecting 5% of patients (Table 4). Our
results suggest that there are no differences in the
incidence of either mild or severe adverse events
between subjects treated with preseptal injections
and those treated with the pretarsal location
(Table 3).

Despite the occurrence of adverse events they
were transient and well tolerated for all patients
and the withdrawal of the treatment was not
necessary in any case. The treatment was neither
retired for another reason.

Discussion

The results of our study suggest that the BAT
therapy offered very good response rate, 88% of
patients, with sustained effects over the long-term.

Our results are in agreement with those pre-
viously published by Czyz et al in 201317 This
study evaluated 37 patients with BPS followed for
at least 15 years (average duration of the treatment
19.4 years) who underwent treatment with BAT.
This study reported that the mean duration of the
effect and botulinum toxin dose required for treat-
ment remained unchanged during the follow-up of
the study.17 Although the mean length of follow-
up of our study was slightly lower (14.5 years) as
compared with that in the Czyz et al study17

(19.4), the sample of our study was significantly
greater, 130 vs. 37 patients.

Additionally, our study partially agree with that
published by Gil-Polo et al.22 who reported that
repeated injections of BTA are efficacious and well
tolerated in the long-term treatment of BPS.
Although the follow-up and the sample of our
study were greater, we observed fewer incidences

Table 3. Comparison of age at initial treatment, length of
follow-up, number of BAT treatments, and minimum and max-
imum dose in one session between patients treated with pre-
septal injections as compared with those treated with pretarsal
location.

Preseptal (110) Pretarsal (20)

Mean
(SD) 95% CI

Mean
(SD) 95% CI p Value 1

Age at initial
treatment (years)

50.9
(13.1)

48.4 to
53.3

54.5
(12.1)

48.8 to
60.1

0.2578

Age at last
treatment (years)

65.1
(12.2)

62.8 to
67.4

69.4
(12.1)

63.8 to
75.0

0.1520

Follow-up (years) 14.4
(3.2)

13.8 to
15.0

15.0
(4.0)

13.1 to
15.0

0.5913 *

Number of BAT
treatments

17.6
(11.6)

15.4 to
19.7

36.9
(13.0)

30.8 to
43.0

< 0.0001*

Min D1S (units) 22.2
(4.4)

18.8 to
25.6

30.1
(11.0)

25.0 to
35.3

0.0101

Max D1S (units) 33.3
(10.9)

25.0 to
41.7

48.0
(10.6)

43.1 to
52.9

0.0020

Adverse Events
None
Mild
Severe

69 (62.7%)
34 (30.9%)
7 (6.4%)

10 (50%)
9 (45%)
1 (5%)

0.6860+

0.4798+

0.9061+

Notes. SD = Standard deviation; 95% CI = 95% Confidence interval;
BAT = botulinum A toxin; Min D1S = Minimum dose in one session;
Max D1S = Maximum dose in one session; 1 = independent samples
t- test, * = Mann-Whitney test; + = Fisher’s exact test; p Values were
considered statistically significant if lower than 0.0125.
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of pretarsal injections (15.4%) than in the Gil-Polo
study (41.2%).22

Additionally, the results of our study are con-
sistent with many of those previously published
with shorter follow-up periods22–25 regarding not
only the efficacy of the BTA but also the epide-
miological findings (age at onset and female
predominance).

Because of the small number of patients with
Meige syndrome (13) or cervical dystonia (12), we
did not think that a separate statistical analysis can
provide relevant findings.

Curiously, our study found some significant
differences between women and men in both age

at initial treatment and length of follow-up. But,
due to the design, our study is not capable to give
an explanation to these findings.

As regards the effectiveness of the different infil-
tration techniques, it has been suggested that pre-
tarsal injections have better outcomes than the
preseptal injections.26 Cakmur et al.26 performed a
retrospective study in 25 patients with BPS and 28
patients with hemifacial spasm that compared pre-
tarsal with preseptal injections. The results of this
study suggested that pretarsal injections produced
significantly higher response rate and longer dura-
tion of maximum response in both patient groups.26

Conversely, our study showed that patients treated
with the pretarsal technique received higher doses of
BAT and more sessions of treatment, but this tech-
nique did not seem to be more effective.

The incidence of adverse events in our study
(39%) is slightly higher than that published in dif-
ferent studies. Kim et al27 reported a very low rate
of adverse events in a sample of 1819 patients
treated with BTA for different s purposes. This
study found an incidence of adverse events of the
8.3% in patients with BPS. In line with these results,
Aquino et al25 reported an incidence of adverse
events of the 14% in a cohort of 113 patients treated

Figure 1. Patient Evaluation of Global Response Scale. The following scale was used for this purpose: 1 = no improvement with
serious adverse events; 2 = some improvement with moderate to serious adverse events; 3 = some improvement with mild to
moderate adverse events; 4 = moderate improvement with none to mild adverse events; and 5 = clear improvement without
adverse events.

Table 4. Adverse events associated with the botulin A toxin
administration over the duration of the study.
Adverse Event (AE) Number (%)

Subjects with at least 1 AE 51 (39.2)
Ptosis 32 (24.6)
Haematoma 12 (9.2)
Dry Eye 2 (1.5)
Dysgeusia 1 (0.8)
Diplopia 7 (5.3)
Corneal Ulcer 1 (0.8)
Dysphagia * 4 (3.1)

Note. * Dysphagia is related to the need for cervical approach in some
patients.

NEURO-OPHTHALMOLOGY 281



with BTA. Nevertheless, the incidence of adverse
events in our study is similar to that previously
reported by other studies16,24,27 and significantly
lower than that published in the Gil-Polo et al’s
study.22 As in prior studies16,22,24,25,28 ptosis was
the most common side effect (25%) following by
haematoma (9%). Nevertheless, side effects were
well tolerated in our series and were not related to
treatment withdrawal. Furthermore, it is essential to
keep in mind that this is the total adverse events
over the course of the 20 years of follow-up, so the
annual rate of adverse events was much lower.

Our study has some limitations. The most
important one is its retrospective design.
Selection and confounding bias are all inherent
limitations of retrospective studies. Nevertheless,
the strict inclusion/exclusion criteria applied in
our study was such to minimise this potential
bias. The second limitation of our study is that it
is a single centre study. Nevertheless, the fact of
including a large number of patients with a long
follow-up minimises the impact of such limitation.

Despite these limitations, we found that botulin
toxin A was a safe and effective long-term treat-
ment for BPS and most of the side effects were
well tolerated.
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