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Blepharospasm is a focal dystonia characterized by involuntary tetanic
contractions of the orbicularis oculi muscle, which can lead to functional
blindness and loss of independent living ability in severe cases. It usually occurs
in adults, with a higher incidence rate in women than in men. The etiology
and pathogenesis of this disease have not been elucidated to date, but it is
traditionally believed to be related to the basal ganglia. Studies have also shown
that this is related to the decreased activity of inhibitory neurons in the cerebral
cortex caused by environmental factors and genetic predisposition. Increasingly,
studies have focused on the imbalance in the regulation of neurotransmitters,
including dopamine, serotonin, and acetylcholine, in blepharospasm. The onset
of the disease is insidious, and the misdiagnosis rate is high based on history and
clinical manifestations. This article reviews the etiology, epidemiological features,
and pathogenesis of blepharospasm, to improve understanding of the disease by
neurologists and ophthalmologists.
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1 Introduction

Blepharospasm is the most common focal cranial dystonia. It is characterized by
involuntary eyelid closure and effortful opening (1). Blepharospasm most commonly
occurs in the orbicularis oculi muscles bilaterally, but in rare cases begins unilaterally (2).

The initial clinical symptoms of blepharospasm patients are mild and can be
characterized by an increase in blinking or a desire to close their eyes totally, usually
with slow progression. In advanced stages of the disease, persistent eyelid closure and
even functional visual blindness may occur, seriously affecting the patient’s work, life, and
studies (3). Symptoms are often triggered or exacerbated by tension, anxiety, or fatigue,
and can be relieved by specific movements, such as touching the face or eyelids, talking,
singing, etc, which are called “sensory tricks” (1, 3, 4). Some studies have reported that more
than half of patients with blepharospasm use one or more sensory tricks, most commonly
touching of the eyelids, singing, humming, and talking (1, 5). Up to 87% of patients with
blepharospasm possess one or more of these sensory skills (2, 6). In addition, spontaneous
remission of blepharospasm is rare, occurring in <10% of these patients, usually within the
first 5 years of symptom onset (7).

The prevalence rates of blepharospasm vary greatly in different regions. A regional
epidemiological study in the United States reported a range of 13-130 cases per million
(8). The prevalence of primary focal dystonia in Europe in 2000 was 117 persons/million,
with blepharospasm accounting for 36 persons/million (95% confidence interval 31-41
persons/million) (2, 9). However, because most epidemiological surveys are based on
counting treated patients, the actual prevalence is likely to be higher in the population.
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Blepharospasm can be divided into primary blepharospasm
(also known as idiopathic blepharospasm) and secondary
blepharospasm, which commonly occurs secondary to cerebral
hemorrhage, cerebral infarction, cerebrovascular malformation,
multiple sclerosis, and delayed movement disorders (1).

At present, the pathogenesis of blepharospasm has not
been fully elucidated. The
susceptibility factors, anatomy and physiology, structural and

disease pathogenesis involves
functional imaging, and neurotransmitters. These factors do
not act independently, but in concert. This review elaborates
on the etiology and pathogenesis of primary blepharospasm
with a view to improving the understanding of this disease by
neurologists and ophthalmologists, from the point of view of these

four aspects.

2 Susceptibility factors

Blepharospasm is more common in middle-aged and older
patients, aged from 50 to 70 years, which indicates that age
is an independent risk factor for this condition. The incidence
is greater in women than in men, with a male:female ratio
of ~1:2.3. People living in cities are at higher risk of the
disease (10).

Blepharospasm is considered to be related to genetic
susceptibility, environmental factors, and many other factors
(11-14), but the exact cause has not been determined as yet
(6, 15). Genes that increase the risk of blepharospasm include
GNAL, TORIA, CIZ1, and DRD5 (16). A study of 20 patients
with blepharospasm in a Chinese population analyzed 151 genes
associated with dyskinesia by means of next-generation sequencing.
They found that seven patients had SYNEI mutations, two patients
each had CIZ1, LRRK2, CACNA1A, and FUS mutations, seven
patients had mutations in two genes, and two patients did not
have any mutations in the 151 genes analyzed. Only two patients
had a family history of blepharospasm; mutations in SYNE1 and
CIZ1 were detected in these patients, suggesting that mutations
in SYNEL and CIZ1 are the main genetic factors contributing
to blepharospasm in these families (17). However, due to the
small sample size in this study and the fact that other potential
blepharospasm-related genes were not included, the role of
genetic susceptibility factors in the pathogenesis of blepharospasm
warrants further exploration.

A family history of dystonia or postural tremor, history of
head and facial trauma with transient disturbance of consciousness,
xerophthalmia (18, 19), history of eyelid inflammation or keratitis
and sunlight exposure (20), etc., are also related to blepharospasm.
Anxiety and depression were identified as independent risk factors
of blepharospasm. Conversely, smoking, alcohol consumption,
and coffee consumption may reduce the risk of developing
blepharospasm (21, 22). A multicenter case-control study in Italy
showed that coffee consumption was negatively correlated with
the risk of primary blepharospasm, and that the intensity of this
association increased with an increase in the average number
of cups of coffee per day (23). Caffeine (24), one of the major
components in coffee, antagonizes adenosine receptors in the
cholinergic cells of the striatum, thus regulating basal ganglia
dysfunction and alleviating blepharospasm symptoms.
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3 Anatomy and physiology

Blepharospasm is a disease of dysfunction, and
neurophysiology is a key step in research in this field. The
blink reflex is an important component in the evaluation of
patients with blepharospasm. The blink reflex consists of two parts:
early ipsilateral R1 and late bilateral R2 (25). Rl is the pontine
reflex, and R2 involves the more complex pontine and medulla
oblongata reflexes. The R1 and R2 pathways in the blink reflex
run from the trigeminal nerve (the fifth cranial nerve) through the
trigeminal sensory nucleus and the facial nucleus to the facial nerve
(the seventh cranial nerve). Based on electromyography, Berardelli
etal. (26) found that electrical stimulation of the supraorbital nerve
in blepharospasm patients prolonged the duration of the R2 part of
the blink reflex and shortened the recovery cycle of the R2 part of
the blink reflex, which indicated the existence of abnormalities in
the neural pathway mediating the R2 response of the blink reflex in
blepharospasm patients. Additionally, the blink reflex can be used
to examine various functions regulated by the brainstem. Without
interference from peripheral nerve damage, studying the transient
reflex would be a useful technique for assessing supranuclear

control of excitability in brainstem neurons (27).

3.1 Neural networks

Dystonia is associated with abnormal activity in multiple
brain regions, including the basal ganglia, brainstem, cerebellum,
motor cortex, and auxiliary motor areas (28, 29). Because multiple
anatomical regions are associated with dystonia, it is increasingly
recognized that dystonia is a neural network disease caused by
dysfunction of one or more network nodes (30, 31). Similar to the
pathogenesis of tremor, we propose two circuits for blepharospasm.
For initiation, basal ganglia (putamen/striatum) are the central
player along with their connection with the cerebellum (30). In
terms of continuity, the cerebellar-thalamic-cortical network plays
an increasingly important role.

3.1.1 Basal ganglia

The basal ganglia are a group of gray matter nuclei located
at the depths of both cerebral hemispheres and are the main
structures of the extrapyramidal system. The basal ganglia are
considered a classical site for explaining the pathogenesis of
blepharospasm and other craniocerebral dystonias (32-34). Basal
ganglia dysfunction can lead to the loss of inhibition of brain
interneurons by the basal ganglia, resulting in increased excitability
of the brainstem interneurons. Electromyographic (EMG) studies
have found abnormalities in both the R1 wave amplitude and
duration, as well as the R2 reflex duration and recovery, in
blepharospasm (35). It has been also found that inhibition of the
R2 period is decreased in patients with blepharospasm compared
to healthy controls (36). These studies have demonstrated
that the pathogenesis of blepharospasm originates from the
increased excitability of brainstem interneurons, which may
be caused by dysfunction of the basal ganglia (37, 38). A
body of evidence suggests a central role for the basal ganglia,
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whose function is regulated by various neurotransmitters, in
blepharospasm (39, 40). For example, Ferrazzano et al. found
that an imbalance in neurotransmitter transmission in the basal
ganglia of the brain may lead to abnormal eye performance
in the blink reflex center of patients with blepharospasm
(41, 42). A study found that decreased intracranial dopamine
receptors in the basal ganglia of the skull, leading to impaired
metabolic pathways of dopamine or other neurotransmitter
systems, may be an important mechanism in the pathogenesis
of blepharospasm (43). However, growing evidence suggests that
blepharospasm cannot be explained exclusively by lesions in the
basal ganglia.

In recent years, an increasing number of studies have shown
that, in addition to basal ganglia dysfunction, blepharospasm
may also be involved in dysfunction of a brain neural network
involving the cerebellum, thalamus, globus pallidus, cerebral
cortex, and other regions (33, 44-48). To locate the brain
structures involved in blepharospasm, Girard et al. performed
magnetic resonance imaging (MRI) in six patients with a
history of cerebrovascular accident or head trauma. Studies
have shown that blepharospasm is not caused by localized
injury, but by neurophysiological changes in the cortex—striatum-
globus pallidus—thalamus—cortex and cerebellar-thalamus-cortex
circuits (34, 49, 50).

3.1.2 Cerebellum

The cerebellum, located at the back of the fourth ventricle, is
important for maintaining body balance and limb muscle tension.
Recent evidence suggests that the cerebellum is involved in the
pathogenesis of blepharospasm. Existing animal experimental data
have suggested that the cerebellum affects the pathogenesis of
dystonia through at least three mechanisms: abnormal cerebellar
efferent signal patterns, abnormal connections between the
cerebellar and basal ganglia nuclei, and abnormal morphology
or structure of the cerebellar cells (51). Fagan et al. (52)
compared a histopathological analysis of cerebellar tissue sections
in seven patients with blepharospasm and nine controls. The
density of cerebellar Purkinje neurons in patients was significantly
lower than that in controls. This finding was essentially the
same as that of Prudente et al. (53) in six cases of cervical
dystonia, which indicated that the pathological anatomy of dystonia
associated with different disease has something in common. Mascia
et al. (48) hypothesized that neurophysiological abnormalities in
blepharospasm may reflect abnormal activation and functional
connectivity involving the frontal and parietal cortical layers, basal
ganglia, thalamus, and cerebellum. The presence of an abnormal
blink reflex recovery cycle in patients with blepharospasm confirms
the hyperexcitability of the trigeminal facial circuit. A study on
30 patients with blepharospasm, and 20 sex- and age-matched
healthy controls, found impaired prepulse inhibition of the blink
reflex in patients with blepharospasm, suggesting that abnormal
regulation of cortical and subcortical inhibition may also lead to
hyperexcitability of the trigeminal facial circuit (54).

Neurophysiological studies have also shown that the cerebellum
plays a role in the pathophysiology of dystonia (51); however,
no conclusive evidence that the cerebellum is the main or only
neuroanatomical origin of the disease exists at present (46).
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3.2 Loss of inhibition

Loss of motor inhibition has been noted at the spinal cord,
brainstem, and cortex, and is a definitive functional feature of
dystonia (55, 56). There is also a study evaluating other spinal cord
and brainstem inhibitory reflexes (such as transient and perioral
reflexes) that confirm motor inhibitory processes are reduced in
patients with primary dystonia when compared with the control
group (57).

3.3 Abnormal sensorimotor integration

Previous studies have suggested that the integration of
sensorimotor information is abnormal in dystonia (55). The role of
impaired sensory processing is particularly important for dystonia
(58). “Sensory tricks” can alleviate or ameliorate dystonic spasms,
while controlling sensory inputs can trigger (muscle vibration)
or relieve (muscle afferent blockad) dystonia (55). At the same
time, impaired neuromotor control is observed in blepharospasm
(59). Baker et al. (60) found that patients with blepharospasm
had abnormally increased activation in the visual cortex, primary
motor cortex (M1), limbic system, and cerebellum. Taken together,
these studies suggest that sensory-motor integration is impaired
in blepharospasm. Overall, evaluations of the sensory-motor
integration system in dystonia have allowed for a substantial
increase in understanding the phenomenology and pathogenesis
of blepharospasm.

3.4 Abnormalities of synaptic plasticity

As the basis of learning and memory, synaptic plasticity is
one of the most important characteristics of the central nervous
system. A series of previous studies have suggested that abnormal
synaptic plasticity is an important factor in the pathophysiological
mechanism of dystonia (61-63). Importantly, Martella et al. (61)
found that synaptic plasticity was abnormal in the striatum
of a DYT1 dystonia mouse model constructed by transgenic
technology. Indeed, deep brain stimulation and transcranial
magnetic stimulation methods that explore mechanisms of synaptic
plasticity in the brain motor cortex show a maladaptive plasticity of
sensory-motor integration in patients with dystonia (64).

In summary, we conclude that the pathophysiological
mechanisms of BSP mainly include the impairment of
sensorimotor integration, abnormalities of synaptic plasticity,
and decreased inhibition. Together, these mechanisms lead to
an imbalance in the basal ganglia gating system, resulting in
inadequate inhibition of noisy activity and a hyperactivation of

cerebral cortical areas (29, 31).

4 Structural and functional imaging

Conventional MRI of blepharospasm revealed no obvious
abnormalities. However, with the development of emerging
(65), the
functional changes of other brain regions have become visible,

neuroimaging techniques microstructure  and

frontiersin.org


https://doi.org/10.3389/fneur.2023.1336348
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Zhu et al.

providing a new method for analyzing brain function and
structure in patients with blepharospasm. For example, voxel-
based morphometry (VBM) and diffusion tensor imaging
(DTI) are used to evaluate structural changes in the brain,
whereas functional magnetic resonance imaging (fMRI) and
positron-emission tomography (PET) are used to evaluate
functional changes.

4.1 Structural imaging

4.1.1 VBM

VBM is an MRI technique used to compare the structural
anatomy of patients and healthy controls. When interpreting
the results of a VBM study, the location of the abnormality is
of paramount importance. A comparative study of 62 patients
and 62 age/sex matched healthy subjects found that, with
an increase in the duration of blepharospasm, the volume
of GM increased from the right supplementary motor area
(SMA) to the cortical-basal ganglia motor and visual-motor
integration pathways, suggesting that blepharospasm is associated
with extensive GM structural abnormalities (66). Another meta-
analysis, involving 129 patients with blepharospasm and 144
healthy controls, showed an increase in GM in the bilateral
precentral and postcentral gyri, SMA, and bilateral paracenter
lobules in patients with blepharospasm, which provides a
new concept of blepharospasm as a type of brain network
dysfunction (67).

4.1.2 DTI

DTI is a non-invasive method that can effectively observe
and evaluate the ultrastructure of WM. Numerous previous
studies have reported abnormal GM structures in the basal
ganglia, sensorimotor cortex, and cerebellum of patients with
blepharospasm (66, 68). For example, Martino et al. (69) performed
VBM on 25 patients with primary blepharospasm and on 24
healthy controls. The volume of the GM in the primary sensory
cortex (S1) of patients with blepharospasm was decreased, which
was consistent with functional defects in the same region. Their
study suggested that the S1 region is a key cortical region in the
pathophysiology of blepharospasm. As GM and WM are closely
connected, we speculate that structural changes exist in the WM of
patients with blepharospasm, particularly in the above-mentioned
anatomical structures. However, the conclusions of DTI research
are not completely consistent. Two DTI studies on patients with
blepharospasm using the region-of-interest-based method (70)
and the whole-brain method (71) found no significant change in
fractional anisotropy (FA). However, Yang et al. (72) compared 20
blepharospasm patients with 11 healthy controls and found that
the FA of the WM in the left cerebellum of blepharospasm patients
was significantly lower than that of healthy controls and negatively
correlated with disease severity, indicating that the cerebellum is
an important area of the blepharospasm motor network model and
that DTT is an important parameter for disability assessment in
blepharospasm patients.
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4.2 Functional imaging

4.2.1 fMRI

fMRI using blood oxygen level-dependent imaging (73) is
considered an important imaging method for studying changes
in brain function in blepharospasm and is also the focus of
current research. Using fMRI, Glickman et al. (74) found that the
cerebellar-thalamic-cortical network correlated positively with the
severity of blepharospasm, whereas the basal ganglia and cerebellar
motor circuits were related to the trigger of blepharospasm.
The putamen (25, 34, 74) may be the trigger of blepharospasm.
Previous studies have also confirmed blepharospasm is triggered
by activation of the putamen, whereas fMRI has shown that
disinhibition in the striatum is the starting point of eyelid
spasms (34).

422 PET

PET can be used as a non-invasive measure of glucose
metabolism in the brain based on positron tracking (75). PET
studies conducted by Suzuki et al. showed hypermetabolism of
glucose in the bilateral thalamus in patients with blepharospasm
(76). In a previous PET study, Suzuki et al. observed significant
hypermetabolism in the thalamus in these patients (77). Other
studies have also reported hypermetabolism of glucose in the
thalamus and striatum of patients with blepharospasm (78, 79).
We hypothesized that thalamic activity is related to the etiology of
blepharospasm and is worthy of in-depth exploration.

5 Neurotransmitter

Although the exact pathogenesis of blepharospasm has not been
fully elucidated, some studies have shown that blepharospasm may
be related to dysfunction in a variety of neurotransmitter systems,
such as dopamine receptor hypersensitivity, cholinergic nervous
system overactivity, y-aminobutyric acid (GABA) dysfunction (4,
80-82) (Table 1).

5.1 Dopamine

Dopamine (DA) is considered to be one of the main
neurotransmitters involved in dystonia. It plays a very important
role in maintaining muscle tone and regulating the voluntary
movement of the human body. Subtle abnormalities in dopamine
innervation are predisposing factors for blepharospasm, which may
explain the greater occurrence in older adults with physiologically
decreased dopamine (83). However, the exact mechanism through
which the dopaminergic system is involved in the pathophysiology
of dystonia remains unclear (84). It has been hypothesized that
the cause of blepharospasm may be abnormalities in dopamine or
other neurotransmitter metabolic pathways, caused by a reduction
of dopamine receptors (Figure 1). For example, certain drugs, such
as dopamine agonists (levodopa, bromocriptine, etc.), can induce
blepharospasm (4, 82), because they cause hypofunction of the
nigrostriatal GABA-ergic neurons, thereby causing dopaminergic
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TABLE 1 Related neurotransmitters and their functions of BSP.

10.3389/fneur.2023.1336348

ransmitter Producing site Physiological function
Dopamine Substantia nigra cell Excitability Involved in neuropsychiatric activities
Serotonin Raphe nucleus of brain stem Inhibition Involved in mood regulation, behavior
management, sleep cycle maintenance
Acetylcholine (Ach) e Brain stem: middle pontine tegmental o Excitability (neuromuscular junction) Participates in skeletal muscle
region o Inhibitory(cardiac vagal contraction and maintain human
e Basal forebrain: Meinart’s basal nerve terminal) consciousness
nucleus and medial septal nucleus
GABA Brain and spinal cord inhibition Improves sleep, calms, lowers blood
pressure
Neuron in SNc¢ Tyrosine
1 Dopamin; Ar:nsponer ‘ 'Vesicle monoamine transporter BH&%H
| ( ) (VMAT2) DDC :
L-DOPA —> Dopamine
“4 medium spiny neurons @  Dopamine AT
R AR (MSNSs) (DA)
MSN
FIGURE 1
The dopaminergic system in the striatum. Neurons in the substantia nigra pars comoacta (SNc) receive dopaminergic input through the substantia
striatum pathway. At the synaptic level, tyrosine hydroxylase (TH) uses tetrahydrobiopterin (BH4) as a cofactor to convert to tyrosine, which then
synthesizes dopamine at the presynaptic terminal. Dopamine (DA) and other monoamines are introduced into vesicles at the presynaptic terminal by
vesicular monoamine transporters (VMAT2). However, monoamines are released into the synaptic gap and bind to postsynaptic receptors, including
dopamine receptors (D1-5). DA in the synaptic gap is degraded by monoamine oxidase and catechol-oxo-methyltransferase (COMT) to 3,
4-dihydroxyphenylacetic acid (DOPAC) and 3-methoxytyramine (3-MT), respectively, and transported back to the presynaptic terminal.

receptor hypersensitivity, which increases central dopaminergic
activity and thus causes cervicofacial dystonia.

Alterations in dopamine levels in the striatum may lead to
imbalances in the direct and indirect striatal-pallidum pathways
(85). The projection neuron (SPN) is the major cell type in the
striatum and is the origin of the direct and indirect striatal-
pallidum pathways. The SPN projects from the striatum to the
external pallidum (GPe), internal (GPi) pallidum, and substantia
nigra reticularis (SNr) regions. The projections from the SPN to the
GPi and SNr are the “direct pathway,” while the projections to the
GPe are the “indirect pathway.” Dopamine induces activation of the

Frontiersin Neurology 05

dopamine receptors D1R and D2R, which have opposing effects on
the direct and indirect striatal-pallidum pathways. Hypermobility
occurs when the direct striatal-pallidum pathway is adequately
stimulated, whereas severe motor inability occurs when the indirect
striatal-pallidum pathway is stimulated. Ribot et al. (84) proposed
a putative model in which dopamine in the striatum explains
different dystonia phenotypes by strictly controlling the balance
between the direct and indirect striatal-pallidum pathways.
3-Methoxytyramine (3-MT), a metabolite of DA, is a newly
recognized type of neuromodulator, which may be involved in
motor control in some cases (86). The concentration of 3-MT
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in the brain is strictly controlled by the activities of catechol-O-
methyltransferase (COMT) (87) and monoamine oxidase (MAO),
mainly MAO-A (88, 89). An increase in COMT activity or
a decrease in MAO activity leads to an increase in 3-MT
concentration. The central COMT-mediated dopamine metabolite
3-MT affects exercise by interacting with the trace amine-related
receptor 1 (89). We speculate that 3-MT elevation may be closely
related to blepharospasm. The study conducted by Timmers et al.
(85) observed higher 3-MT levels in patients with spasmodic
torticollosis, dopa-responsive dystonia (DRD), and myoclonus-
dystonia, compared to controls. The current study demonstrates
alterations in the dopaminergic in patients with dystonia. Our
study is also the first to demonstrate a 3-MT abnormality in
patients with dystonia using plasma catecholamines, providing
more comprehensive evidence for the pathogenesis of dystonia.
Therefore, based on the available studies, we propose elevated 3-
MT as a biomarker for any dystonia. In the future, patients with
dystonia should be studied in greater depth.

5.2 Serotonin

In the central nervous system, serotonin is produced almost
entirely by neurons in the raphe nucleus, located on the midline
of the brain stem (90). Wallman et al. (91) found that the dorsal
raphe nucleus (dRN) and its serotonergic neurons are connected
to the basal ganglia and sensorimotor cortex. Serotonin, which
is highly expressed in the limbic system, is a neurotransmitter
of market interest, because it may be an emotion modulator
that regulates neural activity and neuropsychological processes.
Its role in psychiatric disorders has been extensively studied (92)
and dysregulation of the serotonergic system is associated with
the pathogenesis of many psychiatric and neurological disorders
(90, 93, 94).

The serotonin system is related to dystonia in that levels of 5-
hydroxyindoleacetic acid (the main metabolite of serotonin) are
reduced in patients with dystonia (95). Timmers et al. found that
patients with dystonia have significantly lower concentrations of
tryptophan (a precursor of serotonin) than do healthy individuals
(85). Currently, no effective treatment options for most forms of
dystonia are available. Further research into selective serotonergic
drugs may lead to the development of new treatments for dystonia.

5.3 Cholinergic nervous system

The interaction between dopamine and acetylcholine in the
striatum is an important contributor to dystonia. It has been
shown that acetylcholine has a powerful effect on striatal dopamine
neurotransmission and plays a key role in motor learning
(96). Acetylcholine agonists can induce blepharospasm, whereas
anticholinergic drugs (e.g., benzedrine) can affect the release of
dopamine in the striatum, thereby ameliorating blepharospasm.
Much of the emerging literature emphasizes the centrality of
cholinergic transmission in controlling voluntary movement and
clinical manifestations of movement disorders (97).
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5.4 GABA

Previous studies have suggested that dysfunction of GABA-
A receptors in the striatum, primary and premotor cortex,
somatosensory cortex, and cerebellum may be associated with the
presentation of dystonia (98, 99). Clonazepam is a benzodiazepine
receptor agonist that promotes the release and transmission
of GABA, and long-term use of benzodiazepines can cause
GABA receptors in the brain to be downregulated, sometimes
resulting in blepharospasm (76). Suzuki et al. (100) suggested that
abnormal GABA function may be associated with the occurrence of
blepharospasm. Forstera et al. (101) found that ethanol enhanced
GABAergic neurotransmission in the brain, which explains why
alcohol consumption may reduce the risk of blepharospasm.

6 Conclusion

Blepharospasm is a condition that requires interdisciplinary
understanding. Its etiology and pathogenesis are still not fully
understood. Previous studies have suggested that blepharospasm
is a functional disorder of the basal ganglia. However, recent
studies have linked blepharospasm to motor network disorders.
Further studies have also shown that it may be related to decreased
GABA signaling in the nigra striatum, which results in inhibition
of dopamine function, cholinergic hyperexcitability, and other
neurotransmitter imbalances. Over the past few decades, the
treatment of blepharospasm has greatly improved. The current
first-line treatment for blepharospasm is Botox injection. Through
this review, we boldly speculate that the increase in 3-MT in
neurotransmitters is a biomarker of blepharospasm, which is
worthy of further clinical research and exploration. This may
provide a basis for the development of more effective therapeutic
drugs and a guarantee for alleviating the clinical symptoms of
blepharospasm and improving patients’ quality of life.
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