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Objective: To evaluate the improvement of motor, anxiety, and depression in patients with
blepharospasm with the use of botulinum toxin type A (BTX-A) and repetitive transcranial
magnetic stimulation (rTMS).

Methods: A total of 63 BEB patients accompanied by anxiety/depression were enrolled,
among which 28 patients were treated with the injection of botulinum toxin type A (BTX-A)
alone, while 35 patients were treated with BTX-A injection combined with rTMS. All
patients were followed up for 6 months, and the overall efficacy was evaluated.

Results: BTX-A alone treatment and combined rTMS treatment could both significantly
improve the symptoms of patients, and the effective rate was 92.86% and 94.29%, respec-
tively. The duration of efficacy was significantly longer in the combined rTMS treatment
group (16.89+3.39 weeks) than in BTX-A treatment group (13.04+3.48 weeks). After
treatment, SDS score of BTX-A treatment group and combined rTMS treatment group was
49.69+7.90 and 49.46+6.73, respectively, and there was no significant difference between the
two treatment groups; SAS score of BTX-A treatment group and combined rTMS treatment
group was 53.88+7.34 and 48.79+6.62, respectively, and there was significant difference
between the two treatment groups.

Conclusion: Compared to BTX-A alone treatment, BTX-A combined with rTMS can
effectively improve the effect of BTX-A, prolong the duration of blepharospasm relief,
and significantly reduce depression and anxiety in patients with BEB.

Keywords: botulinum toxin type A, repetitive transcranial magnetic stimulation, anxiety/
depression disorder, benign essential blepharospasm

Introduction

Benign essential blepharospasm (BEB) is a focal dystonia characterized by invo-
luntary abnormal contraction of the orbicularis oculi muscle.' Although blephar-
ospasm is a benign disease, the involuntary contraction of eyelid muscles causes
eye discomfort, fatigue, difficulty in opening eyes, and even functional blindness,
which seriously affect the daily life of patients and may lead to anxiety and
depression of the patients. At present, botulinum toxin type A (BTX-A) injection
is the first-choice treatment option for blepharospasm.> After BTX-A injection,
more than 90% of the patients can significantly improve the motor symptoms of
blepharospasm, and relieve the anxiety and depression of the patients.’
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Transcranial ~magnetic  stimulation (TMS) s
a technique that uses pulsed magnetic fields to stimulate
areas of the cerebral cortex.* Repetitive transcranial mag-
netic stimulation (rTMS) is a stimulus mode in which
multiple pulses are continuously emitted at a fixed fre-
quency, and is a noninvasive neuromodulation treatment
method. In clinical application, high-frequency or low-
frequency magnetic stimulation is used to excite or inhibit
the function of specific cortical regions, and becomes an
effective method to treat anxiety and depression.’
Blepharospasm can cause mood disorder, and mood dis-
order can also cause or aggravate blepharospasm.® The
aim of the study was to evaluate the improvement of
motor, anxiety, and depression in patients with blepharos-

pasm with the use of BTX-A and rTMS.

Subjects and Methods

Subjects
A total of 63 BEB patients accompanied by anxiety and
depression who visited our hospital from June 2017 to
June 2018 were enrolled in this study. General information
and medical history of all patients were collected, including
the duration of illness, course of disease, medication history
and family history. Neurological examination and SDS/SAS
scoring were performed. Zong’s Self-rating Anxiety Scale
(SAS) and Zong’s Self-rating Depression Scale (SDS) were
used to assess anxiety and depression. After the patient’s self-
assessment, the total score was obtained by adding the scores
of all items, and was multiplied by 1.25 to give the standard
score. The SAS scale standard score >50 indicated that the
patient had anxiety symptoms; the SDS scale standard score
>50 indicated that the patient had depressive symptoms.
Inclusion criteria: 1) age 18—-80 years; 2) meeting the
BEB diagnostic criteria;’ 3) SAS standard score >50, and/
or SDS standard score >50; 4) the patients were willing to
cooperate with follow-up. Exclusion criteria: 1) secondary
blepharospasm; 2) accompanied by other neurological
symptoms or signs; 3) those who have undergone orbicu-
laris oculi muscle resection. This study was approved by
the Ethics Committee of Renmin Hospital of Wuhan
University and was conducted in accordance with the
Declaration of Helsinki. All patients signed informed con-
sent before being enrolled in this study.

Injection of BTX-A

Botox dry powder (Allergan, USA, 100 U/amp, approval
No. S20070023) was diluted to 25 U/mL solution in

2.5 mL sterile saline. The injection points were orbicularis
oculi muscle, procerus, corrugator supercilii and frontal
muscle, respectively, with a total injection dose of 25-75
U. The patients were followed up for 6 months, those with
more than 50% recurrence of symptoms were given
a second injection after 3 months. During BTX-A treat-
ment period, oral medications for BEB treatment were
discontinued, including benzodiazepines, carbamazepine,
gabapentin, benzhexol, and baclofen.

Procedures of rTMS

An 8-shaped coil transcranial magnetic stimulation instru-
ment (Wuhan Yiruide Medical Equipment Co.) was used.
The frequency was set to 1 Hz, the stimulation time was
set to 30 s, the interval was 3 s, and treatment time was 20
min. The stimulation site was the dorsolateral area of the
right frontal lobe, once a day for 10 consecutive days, with
an interval of 5 days and then for 10 consecutive days.

Follow-Up

All patients were followed up for 6 months. The severity
of BEB was graded according to the Cohen Albert
criterion.® The SAS and SDS scores were used to evaluate
anxiety and depression before and 2 months after BTX-A
injection. The efficacy was evaluated according to subjec-
tive feelings and blinking observation of the patients. The
onset time of the first BTX-A treatment and the time
interval from symptom recurrence were recorded. The
efficacy was evaluated according to Cohen Albert grading,
subjective feelings and blinking times of the patients, and
was divided into complete remission, obvious remission,
partial remission and ineffectiveness.

Statistical Analysis

SPSS 17.0 software was used for statistical analysis. The
count data were analyzed using the chi-square ()2) test,
and the measurement data were expressed as mean =+
standard deviation (x +s). The #-test was used to compare
the difference between the groups. P < 0.05 indicated
significant difference.

Results

General Data

Among 63 BEB patients accompanied by anxiety and
depression, 28 patients received BTX-A treatment alone,
and 35 patients received rTMS on the second day after
BTX-A treatment. In BTX-A alone treatment group, there
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were 7 males and 21 females, with an average age of 56.27
+4.65 years, an average onset age of 51.89+3.25 years, and
an average duration of 4.3942.67 years; the Cohen Albert
criterion grading showed 0 case of grade I, 3 cases of
grade II, 19 cases of grade III and 6 cases of grade IV.
Total 18 cases received oral medication before treatment.
In combined rTMS treatment group, there were 9 males
and 26 females, with an average age of 55.09+4.44 years,
an average onset age of 50.91£2.90 years, and an average
duration of 4.17+£2.91 years. The Cohen Albert criterion
grading showed 0 case of grade I, 2 cases of grade II, 28
cases of grade III and 5 cases of grade IV, among them,
one case was complicated with oromandibular dystonia,
and 21 cases received oral medication before treatment.
There were no significant differences between the two
groups (Table 1).

Onset Time and Duration of Efficacy

In BTX-A alone treatment group, 26 patients had complete
remission/obvious remission, with an efficacy rate of
92.86%. In combined rTMS treatment group, 33 patients
had complete remission/obvious remission, with an efficacy
rate of 94.29%. There was no significant difference between
the two groups (Table 2). The average onset time of efficacy
in BTX-A alone treatment group was 4.93+£2.72 days, with
no significant difference to that of the combined rTMS
treatment group (4.26+2.34 days). The duration of efficacy
was 13.04+3.48 weeks in BTX-A alone group, but was
16.89+3.39 weeks in combined rTMS treatment group, and
the difference was significant between the two groups, indi-
cating that combined rTMS treatment could prolong the
duration of symptom relief (Table 3).

Efficacy Evaluation

SDS/SAS scores were used to evaluate the efficacy of the
treatment. Before treatment, the SDS score of BTX-A

Table | General Information on Patients

BTX-A Combined rTMS | P value
Group Group
Age (years) 56.27+4.65 | 55.09+4.44 0.3008
Onset age (years) 51.89£3.25 | 50.91%2.90 0.2121
Course of disease | 4.39%2.67 4.17+2.91 0.7570
(years)
Cohen grade 3 3
(median)

Table 2 Overall Efficacy of Treatment

Effective (Complete Ineffective (Partial
Remission/Obvious Remission/No
Remission) Remission)

BTX-A 26 2

group

Combined | 33 2

rTMS

group

Table 3 Onset Time and Duration of Efficacy

BTX-A Combined rTMS P value
Group Group
Onset time 4.93+2.72 4.26+2.34 0.2970
(days)
Duration 13.04+3.48 16.89+3.39* p <0.01
(weeks)

Note: *Significant difference.

alone group and combined rTMS treatment group was
62.19+£5.77 and 63.50+7.97, the SAS score was 66.07
+9.43 and 64.89+£8.38, respectively, and there were no
significant differences between the two groups. After treat-
ment, the SDS score of BTX-A alone group and combined
rTMS treatment group was 49.69+7.90 and 49.46+6.73,
respectively, and there was no statistical difference
between the two groups; after treatment, the SAS score
of BTX-A alone group and combined rTMS treatment
group was 53.8847.34 and 48.79+6.62, respectively, and
there was statistical difference between the two groups.
These results showed that BTX-A alone treatment and
combined rTMS treatment both significantly reduced the
anxiety and depression of patients, but the improvement of
anxiety after combined rTMS treatment was better
(Table 4).

Adverse Reactions of Treatment

The most common adverse reactions of BTX-A injection
were incompetence eyelid closure and blepharoptosis.
Among the 63 patients enrolled in this study, none of
them had such adverse reactions.

Discussion

The injection of BTX-A into orbicularis oculi muscle can
significantly relieve the symptoms of BEB patients and has
been used as an effective treatment method for BEB.® Our
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Table 4 SDS and SAS Scores of the Patients Before and After
Treatment

Before Treatment After Treatment
BTX-A Combined BTX-A Combined
Group rTMS Group Group rTMS Group
SAS | 66.07 64.898.38 53.88 48.79+6.62%"
+9.43 +7.34*
SDS | 62.19 63.50+7.97 49.69 49.46+6.73"
+5.77 +7.90*

Notes: *p<0.01 for the comparison between after BTX-A treatment and before
BTX-A treatment. *p<0.01 for the comparison between after combined rTMS
treatment and before combined rTMS treatment. **p<0.05 for the comparison
between combined rTMS treatment and BTX-A treatment.

clinical observation showed that BTX-A injection could be
the best treatment method to improve the symptoms of
BEB.? However, many patients often have anxiety and
depression. About 30-60% of BEB patients are accompa-
nied by anxiety and depression. Our previous study
reported that BTX-A treatment could significantly improve
the anxiety and depression of BEB patients.’

In this study, we further explored the effect of BTX-A
combined with TMS on the mood disorder in BEB patients
accompanied by anxiety and depression. The results
showed that SDS standard score decreased to normal
level after BTX-A alone injection treatment, indicating
that BTX-A treatment significantly improved the depres-
sion associated with blepharospasm. Botulinum toxin has
been reported for the treatment of depression as early as
1994.'° In 2014, a randomized, double-blind, placebo-
controlled trial of 74 patients showed that the injection
of BTX into the corrugator supercilii and procerus could
have a significant and lasting antidepressant effect on the
patients with severe depression.'' In this study, our results
showed that although the SAS
decreased after BTX-A alone treatment, it was higher
than 50 and the patients still had mild anxiety. After

combined rTMS treatment, the average SAS score

score significantly

decreased to normal level, indicating that the anxiety of
the patients was further improved. In addition, rTMS
enhanced the efficacy of BTX-A and significantly pro-
longed the duration of symptom relief. It has been reported
that rTMS could be used in the treatment of anxiety/
depression disorder, and low-frequency stimulation of the
dorsolateral frontal lobe has a good effect on relieving
anxiety/depression.'? Blepharospasm can cause mood dis-

order, and mood disorder can cause or aggravate

blepharospasm,® indicating that mood disorder and ble-
pharospasm may have a common pathway in neuroregula-
tion, but this needs further study.

BEB is one of the most common focal dystonias and
the pathogenesis is still unclear. It is believed that BEB is
related to the dysfunction of basal ganglia. The decline of
substantia nigra-striatum-y aminobutyric acid (GABA)
function leads to dopaminergic function inhibition and
cholinergic hyperactivity, causing muscle overexcitation
and blepharospasm.'> GABA and dopamine play an
important role in individual mood regulation.'*'® BTX-
A inhibits the release of acetylcholine by specifically bind-
ing to the presynaptic membrane acetylcholine receptor,
thereby reducing muscle excitability.'” In addition,
a possible mechanism of botulinum toxin in the treatment
of chronic migraine or severe depression is to regulate the
central or peripheral neurotransmitters, such as 5-HT, sub-
stance P, GABA, and glutamic acid.'®

TMS stimulates the dorsolateral prefrontal lobe, and
regulates mood by regulating the function of prefrontal-
limbic network system. Low-frequency rTMS can inhibit
nerve excitability, and direct stimulation of basal ganglia
may regulate the basal ganglia-thalamus-frontal circuit,
thereby improving the excitability of dopaminergic neu-
rons in the substantia nigra reticular structure, increasing
the inhibition of spinal trigeminal complex and reducing
blink reflex.'® The former is aimed at the periphery and the
latter is aimed at the central regulation. The combination
of the two can achieve a better efficacy.

Nervous system diseases complicated with anxiety and
depression are very common. On the one hand, the disease
itself causes psychological burden to patients. On the other
hand, many diseases may have the same molecular
mechanism with mood disorder in terms of neuroregula-
tion, which makes the patient’s condition worse. TMS has
been widely used in the treatment of nervous system dis-
eases, including depression, anxiety, dyskinesia, and post-
stroke exercise rehabilitation.” TMS has auxiliary curative
effect and is safe without obvious side effects. Botulinum
toxin is widely used in treating nervous system diseases,
including dystonia and depression, and is the first-choice
treatment method for blepharospasm.? To our knowledge,
this is the first study to combine BTX and TMS to treat
BEB patients accompanied by depression and anxiety. In
conclusion, compared to BTX-A alone treatment, BTX-A
combined with rTMS can effectively improve the effect of
BTX-A, prolong the duration of blepharospasm relief, and
significantly reduce depression and anxiety.
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