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Background: Blepharospasm is a form of focal dystonia that manifests as repetitive involuntary closure of the
eyes. The pathogenesis of blepharospasm and the neuroanatomic substrates involved are not fully under-
stood. Dysfunction of the basal ganglia traditionally is presumed to be the main cause of most forms of dys-
tonia, but a growing body of evidence suggests that a network of additional cortical and subcortical structures
may be involved.
Methods: Themedical records of 1114 patients with blepharospasm seen over past 10 years at Emory University
were reviewed to identify potentially contributing brain lesions. A systematic review of the published literature
was also conducted to identify potentially contributing brain lesions.
Results: Among patients with blepharospasm at Emory University, 18 had focal lesions on imaging studies
available for review. The literature review revealed 25 articles describing 30 additional cases of blepharospasm
associated with focal lesions. Among all 48 cases, lesions were found in multiple regions including the thalamus
(n = 12), lower brainstem (n = 11), basal ganglia (n = 9), cerebellum (n = 9), midbrain (n = 7), and cortex
(n = 1).
Conclusions: These data in combination with functional imaging studies of primary blepharospasm support a
model in which a network of different regions plays a role in the pathogenesis of blepharospasm.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

Blepharospasm is a form of focal dystonia that presents with in-
voluntary eyelid closure due to overactivity of muscles around the
eyes, particularly the orbicularis oculi. It is categorized into primary
and secondary forms, based on whether or not a cause can be
established. The primary form of blepharospasm is more common,
and a cause usually cannot be found. Secondary blepharospasm can
be associated with brain lesions or drugs, or it accompanies other
movement disorders such as Parkinson's disease [1].

The regions of the brain responsible for triggering blepharospasm
remain uncertain. Imaging studies of primary blepharospasm have
shown abnormal activity in multiple areas [2,3]. For example, functional
magnetic resonance imaging (fMRI) and positron emission tomography
(PET) have pointed to abnormal activity in the somatosensory and cingu-
late cortices, thalamus, caudate, cerebellum, and brainstem. In these
studies, however, it is difficult to discriminate which changes reflect
the trigger for blepharospasm andwhich are downstream consequences
[4–9].

Brain regions affected in secondary blepharospasm have received less
attention because focal lesions causing blepharospasm are uncommon.
Most information comes fromcase reports or small case series. The nature
of the lesions in these reports is varied and includes ischemia or stroke,

tumors, demyelinating lesions, and other pathologies. The locations of
these lesions also are varied. The basal ganglia are believed to play an im-
portant role in dystonia, a concept that originated from early studies
showing this region to be the most commonly affected in patients with
hemidystonia [10–13]. Early hypotheses suggested that dysfunction of
descending basal ganglia pathways might cause hyperexcitability of
brainstem interneurons responsible for the blink reflex [14]. Subsequent
studies questioned this hypothesis by showing that thalamic lesions caus-
ing blepharospasm are not typically in areas receiving striato-pallidal
input [15]. Instead, they are in the receiving zone for cerebellar afferents.
Other studies suggested an alternative hypothesis that cerebellar lesions
might cause blepharospasm by leading to loss of inhibition of primary
motor cortex [16]. Additionally, there are many reports of secondary
craniocervical dystonias associated with lesions in other brain regions
[17–21]. The purpose of the current study was to review neuroimaging
findings in patients with presumed secondary blepharospasm associated
with identifiable lesions on neuroimaging studies.

2. Methods

After obtaining approval from the institutional review board, elec-
tronic medical records of patients seen in the movement disorders and
ophthalmology clinics at Emory University between January 2001 and
December 2012 were queried using Current Procedural Terminology
and International Classification of Diseases Ninth Revision (ICD-9)
codes for “blepharospasm” and “Meige syndrome”. A total of 1114 re-
cords were identified, and 997 were left after excluding patients in
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whom blepharospasm emerged in the setting of other disorders such as
Parkinsonism or following neuroleptic exposures. Two cases with Par-
kinsonism were retained because blepharospasm and Parkinsonism
both emerged acutely following stroke. Imaging results, including MRI
or CT, were available for 156 patients. For patients with identifiable le-
sions, we recorded the type of lesion, lesion location, age at symptom
onset, age at presentation, age at first imaging study, sex, and associated
neurological features.

In addition to reviewing records available at Emory University, we
conducted a systematic review of the literature using PubMed as the
search engine and “blepharospasm” or “Meige syndrome” as key-
words. A total of 25 articles reporting 30 cases of presumed secondary
blepharospasm were found. Each article was reviewed to extract data
similar to those collected for Emory cases. Some cases with lesions in
more than one region were countedmore than once. Other cases with
lesions that could not be localized were not counted, such as those
with hypoxia/ischemia or diffuse atrophy.

3. Results

Of 156 patients diagnosed with blepharospasm or Meige syndrome
at Emory who had clinical imaging studies available for review, 63 had
MRI only, 34 had head CT only, and 59 had bothMRI and head CT. There
were identifiable lesions in 18 patients (Table 1). Women (n = 14)
were more frequent than men (n = 4). The average age at symptom
onset was 61.4 years (range 44–86 years). Onset of symptoms was
acute in 8 patients although in many cases the relationship between
onset and imaging could not be determined from the records available.

The most commonly affected region was the thalamus (n = 5),
especially the posterior regions (n = 4). The cerebellum was the
next most commonly affected region (n = 4), with 2 in the hemi-
sphere, 1 in the dentate nucleus and 1 in the inferior cerebellar pe-
duncle. Another 3 patients had lesions in the midbrain, and 2 had
lesions in the lower brainstem. The basal ganglia were affected in 3
patients, and the parietal cortex in 1. Stroke was the most common
etiology (n = 15), followed by vascular malformation (n = 2) and
a cystic lesion of unknown pathology (n = 1).

From the literature, 30 cases of blepharospasm associated with brain
lesions were found in 25 different articles published from 1983 to 2012
(Table 2). Women were more commonly affected (n = 17) than men
(n = 13). The average age of at the time of presentation was 49.7 years
(range 13–78 years). Stroke was the most common pathology.

Similar to results from cases identified at Emory, lesions were lo-
cated in different regions. The most commonly affected region was
the lower brainstem (n = 6). There were 7 patients each with lesions
in the thalamus or basal ganglia. The cerebellum was affected in 5
cases and the midbrain in 4.

4. Discussion

The current study summarizes the largest series of patients with
focal brain lesions associated with possible secondary blepharospasm.
It also includes a comprehensive literature review of presumed sec-
ondary blepharospasm. For all 48 subjects combined, lesions were lo-
cated in various regions including the thalamus (n = 12), lower
brainstem (n = 11), basal ganglia (n = 9), cerebellum (n = 9), mid-
brain (n = 7), and cortex (n = 1). These imaging studies do not point
to a single dominant anatomic brain region for secondary blepharospasm.

These imaging results for presumed secondary blepharospasm
point to the same regions as those from volumetric and functional im-
aging studies of primary blepharospasm, where focal lesions are ab-
sent. Studies involving voxel-based morphometry have reported
increased volumes for the caudate and cerebellum, and decreased
volumes of the thalamus and inferior parietal lobule [22,23]. The pu-
tamen was reported to be enlarged in one study and diminished in
another [22,23]. There is only one diffusion tensor imaging study,
and no abnormality was found [24]. Blink-related fMRI studies of
blepharospasm have shown increased activity in the putamen, prima-
ry sensory cortex and supplementary motor area [4,9]. PET studies
have shown changes in the caudate, pons, thalamus, cerebellum,
and midbrain [7,8,25,26]. Taken together, these studies of primary
blepharospasm point to involvement of multiple brain regions. How-
ever, imaging studies of primary blepharospasm can not discriminate
the source of the problem from downstream compensatory changes.

Neuroimaging of secondary dystonia may aid in the discrimina-
tion of cause from effect. Presumably, a focal lesion that immediately
precedes blepharospasm is the cause. However, studies of secondary
blepharospasm also have limitations [14,27]. First, it is difficult to
prove a causal link between the lesion and the symptoms. Even when
there is a close temporal relationship between lesion and symptoms,
it is not possible to rule out the occurrence of microstructural defects
or functional disturbances in other brain regions that appear grossly
normal. Second, it is difficult to definitively relate the observed lesion
to symptoms because of possible involvement of fibers of passage and

Table 1
Cases with secondary blepharospasm at Emory University.

Case Age Sex Onset Side Imaging modality Lesion location Lesion Side Lesion type Associated symptoms Imaging after onset

1 58 F insidious R + L CT posterior thal L stroke none NA
2 57 F insidious R + L CT posterior thal L stroke CD NA
3 44 M insidious R + L MRI dentate nucleus L cyst none NA
4 79 F insidious R + L MRI CRB hemisphere L stroke tremor NA
5 62 F insidious R + L MRI parietal cortex L stroke none NA
6 41 F acute R + L MRI SN L AVM CD 3 weeks
7 69 F acute R + L MRI red nucleus L stroke parkinsonism 7 days
8 77 F acute R + L MRI put R + L stroke parkinsonism 1 day
9 48 F acute R + L MRI put/caud L stroke hand tremor 2 months
10 70 F insidious L MRI inferior CRB peduncle L AVM none 5 years
11 58 F acute R + L MRI midbrain L stroke none NA
12 71 M acute R + L CT ventral pons L stroke none NA
13 64 F insidious R + L MRI CRB hemisphere L stroke truncal dystonia 3 years
14 70 F insidious R + L MRI posterior thal L stroke OMD 1 year
15 77 M insidious R + L MRI put/caud L stroke OMD NA
16 55 F acute R + L MRI pons L stroke none NA
17 62 M acute R CT thal L stroke none 2 days
18 86 F insidious R + L MRI posterior thal L stroke none NA

Abbreviations: AVM (arteriovenous malformation), Caud (caudate), CD (cervical dystonia), CRB (cerebellum), Dent (cerebellar dentate nucleus), L (left), OMD (oro-mandibular
dystonia), Put (putamen), R (right), SN (substantia nigra), Thal (thalamus).
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