
Histopathological View of Benign Essential Blepharospasm: 
Orbicularis Oculi Hormone Receptor Levels

Introduction

Benign essential blepharospasm (BEB) is a focal dystonia 
characterized by involuntary contractions of the orbicularis 
oculi and periocular muscles. Symptoms generally range from 

mildly increased blink rate to vigorous eyelid closure occa-

sionally causing functional blindness. The majority of patients 

also suffer from the symptoms of dry eyes, irritation, and 

photophobia at the time of presentation (1). This disease of-
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ten affects middle-aged and older women. The female/male 
ratio was reported as 3/1 or 1.8/1 (2,3). However, the reason 
for this gender distribution has not been revealed so far (4).

The effects of estrogen receptors (ERs) and androgen re-
ceptors (ARs) in striated muscle functions are known clearly 
(5,6). By aging, decreased hormone levels are associated with 
the loss of muscle strength (sarcopenia) (7). Some diseases 
with different gender distributions are related to the ER lev-
els of the relevant tissue (8,9).

This study aims to investigate whether muscle receptor 
levels affect the etiopathogenesis of blepharospasm by eval-
uating the orbicularis oculi AR and ER levels in healthy indi-
viduals and patients with BEB.

Methods
The study was approved by the University of Health Sciences 
Hamidiye ethics committee (date: December 18, 2020, num-
ber: 28/5) and adhered to the tenets of the Declaration of 
Helsinki.

Four BEB patients (2 females and 2 males) who under-
went upper lid blepharoplasty and/or orbicularis myomec-
tomy and 4 healthy controls (2 females 2 males) with similar 
ages who underwent upper lid blepharoplasty were included 
in the study. The frequency and severity of blepharospasm 
were evaluated using the Jankovic Rating Scale (2). Disease 
duration and botulinum toxin administration times were 
noted from the patients’ medical records.

The pretarsal, preseptal, and orbital parts of the orbic-
ularis muscles of the patients who underwent orbicularis 
myomectomy (n=2) and the waste muscle tissue materials 
taken from the preseptal orbicularis muscles of the patients 
who had only upper blepharoplasty were placed in 10% 
formaldehyde solution.

Immunohistochemical staining was performed with estro-
gen alpha and androgen. Staining intensity was classified as 0: 
no staining, 1: weak staining, 2: moderate staining, 3: strong 
staining, and the percentages of staining were defined as 0: 
no staining, 1: between 1 and 25%, 2: between 25 and 50%, 
3: over 50%. The staining intensities of the control group and 
BEB patients were compared by two blinded pathologists 
and the average results were noted.

Statistical Analysis
The Statistical Package for the Social Sciences was used to 
conduct the statistical analysis (SPSS, v.20, Chicago, IL, USA). 
According to the Shapiro–Wilk test, all of the data were 
normally distributed. The parameters were given as mean±-
standard deviation. Statistical significance was set at p<0.05.

Results
All women were in the post-menopausal period. None of the 
subjects had used medication other than artificial tears (Hy-

onat, Vem Pharmaceuticals, Ankara, Turkey) and botulinum 
toxin (Dysport, Medicis Pharmaceutical Corp., Scottsdale, 
AZ, USA). The mean disease duration was 60.50±47.54 
months (min: 25 and max: 135) for BEB patients. The mean 
botulinum toxin administration time was 51.25±47.30 
months (min: 16 and max: 126). Botulinum administration 
intervals were 4 months for all BEB patients. According to 
the Jankovic Rating Scale, the mean severity and frequency of 
blepharospasm were 3.25±0.46 and 3.75±0.46, respectively.

In healthy men, the preseptal orbicularis oculi muscle was 
stained with ER at a moderate intensity and with AR at a 
high intensity. In men with BEB, it was observed that the 
preseptal and pretarsal parts of the orbicularis oculi were 
not stained with ER at all, but at high intensity with AR. In 
healthy women, the orbicularis oculi were stained with ER 
and AR at a high intensity (>50%). In women with BEB, the 
staining intensity of both receptors was moderate.

The demographic features of the participants and the re-
sults of staining are summarized in Table 1, and the staining 
degree and percentage of orbicularis oculi muscle of some 
participants with ER or AR are summarized in Figure 1.

Discussion

In this study, we investigated the role of estrogen and ARs 
in the pathophysiological alterations of the orbicularis oculi 
muscle in BEB. We also hypothesized that the female pre-
dominance in BEB may also be associated with the ER and 
AR levels. The absence of the ERs in male patients with BEB 
while its presence in the control cases supports our hypoth-
esis that the receptor distribution may affect the disease de-
velopment. Similarly, decreased ER and AR levels in female 
BEB patients compared with the control cases also support 
the hypothesis.

From a pathophysiological perspective, BEB is considered 
to be due to altered functional connectivity in basal ganglia, 
cerebellum, primary/secondary sensorimotor cortex, and 
visual areas resulting in involuntary contraction of orbicularis 
oculi and periorbicular muscles (10,11). However, today, the 
most effective treatment remains symptomatic as repeated 
botulinum toxin injections to periocular muscles (12).

Estrogen actions essentially result from the activation of 
two molecular targets, the ERs alpha (ERα) and beta (ERβ) 
(13). It is known that the ERα is concentrated in female re-
productive organs, especially the uterus, breast tissue, and 
hypothalamus (5). Estrogen is known to have an important 
role in the exercise capacity of the skeletal muscle, and in 
postmenopausal women, estrogen decline causes decreased 
muscle mass and strength which is associated with sarcope-
nia (5). In an experimental study, skeletal muscle-specific 
ERα deletion resulted in muscle weakness, suggesting the 
beneficial effects of estradiol on muscle strength through 
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ERα (14). On the other hand, in another experimental study, 
ER activation by estradiol treatment resulted in the mainte-
nance of skeletal muscle mass in orchidectomized male mice; 

however, this effect was less marked than that of AR activa-
tion by dihydrotestosterone treatment (15).

In both male and female mice, it was determined that ER 
plays a key role in optimal mitochondrial oxidative potential 
and muscle fitness (16). In mitochondria of skeletal muscle 
cells, estrogens modulate protein content and specific activ-
ity of mitochondrial proteins, phospholipid content of mem-
branes, oxidant and anti-oxidant capacities, oxidative phos-
phorylation, and calcium retention capacities (17). Some 
aspects of mitochondrial quality appear to be inherently dif-
ferent between males and females and may contribute to the 
differential progression of mitochondria-related pathologies, 
including muscle atrophies (7). The decrease or lack of ERs 
in BEB patients may be associated with mitochondrial dys-
function in the orbicularis oculi muscle.

ERα is the main mediator of metabolic and vascular ef-
fects of estrogens and it has been clearly shown that ERα 
has prominent nuclear effects against obesity, diabetes, and 
atheroma. These effects are mediated by some of the anti-
oxidant functions of estrogen such as nitric oxide release or 
re-endothelialization (18). The decrease in the anti-oxidant 
effects of ER may be associated with BEB development.

Androgens are known to have anabolic and anti-catabolic 
effects in striated muscles by protecting myoblasts and sup-
pressing atrophy pathways (19). The reduction of AR protein 
was reported in sarcopenia in male rat (20). Androgens de-
crease with age, although not as rapidly as estrogens in also 
females (21). In this process, atrophy and a decrease in the 
number of muscle fibers (sarcopenia) are more dominant in 
type II muscle fibers compared with type 1E (5,22). Orbicu-
laris oculi are also a type II muscle fiber. Hence, it can be hy-
pothesized that lower AR levels in female patients with BEB 
may cause a decrease in type 2 muscle fibers which requires 
further studies.

Table 1. The demographic features of the participants and the results of staining

  Age (years) Gender ER staining ER staining AR staining AR staining 
    degree percentage  degree percentage

Blepharospasm 70 Male 0 0 3 3

  52 Male 0 0 3 3

Control 70 Male 2 3 3 3

  55 Male 2 2 3 3

Blepharospasm 64 Female 2 3 2 3

  66 Female 2 2 2 3

Control 62 Female 3 3 3 3

  66 Female 3 3 3 3

ER: Estrogen receptor; AR: Androgen receptor. Staining intensity was classified as; 0: no staining, 1: weak staining, 2: moderate staining, 3: severe staining, and the 
percentage of staining were defined as 0: no staining, 1: between 1-2%, 2: between 25-50%, 3: over 50%.

Figure 1. Histopathological image of the orbicularis oculi muscle with 
immunohistochemical staining with estrogen alpha and androgen recep-
tors. A. Control group estrogen receptor (ER) (3: Severe, 3: >50% staining, 
×200) B. Control group ER (2: Moderate, 2: Between 25 and 50% stain-
ing, ×200) C. Blepharospasm patient ER (0: No staining, ×200) D. Control 
group androgen receptor (AR) (3: Severe, 3: >50% staining, ×200) E. Bleph-
arospasm AR (2: Moderate, 2: Between 25 and 50% staining).
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There are some limitations of this study that should 
be mentioned. The quantitative analysis could not be per-
formed, and the receptor status of the normal orbicularis 
oculi muscle of the population was not known. Serum hor-
mone levels were not studied in those patients. Moreover, 
BEB patients were not naive, since we could not exclude the 
patients to whom botulinum toxin was applied repeatedly. 
Therefore, it is not known whether this effect belongs to the 
toxin or the disease itself.

Conclusion

To the best of our knowledge, there is no study evaluating 
sex hormone levels in orbicularis oculi in patients with BEB. 
In this study, we determined a decrease in ERs and ARs in 
females and ERs in males with BEB. This decrease in ERs may 
be associated with a functional abnormality in mitochondria, 
and the decrease in hormonal receptors may be associated 
with sarcopenia in type 2 fibers of orbicularis oculi. Fur-
ther studies are warranted to define the pathophysiological 
mechanisms of female predominance and the role of hor-
mone replacement therapy or selective AR modulators in 
patients with BEB.
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