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ABS TRACT Objective: To evaluate lid wiper epitheliopathy (LWE) in be-
nign essential blepharospasm (BEB) and hemifacial spasm (HFS), and to 
analyze the relationship between dry eye and involuntary contractions of 
the orbicularis oculi by comparing unaffected and affected eyes of HFS pa-
tients. Material and Methods: The consecutive BEB or HFS patients who 
underwent botulinum toxin injections were included in this comparative 
two-eye study. Patients who had a history of ocular surgery, ocular surface 
disease, took medicine that could cause dry eye were excluded. Based on the 
Jankovic rating scale, the frequency and severity of the contractions were 
recorded. Corneal staining and LWE at the upper eyelids had been detected 
utilizing the Oxford and Korb grading schemes, respectively. BEB and HFS 
patients were compared in terms of contractions, corneal staining score, and 
LWE. The two eyes of HFS and BEB patients were also compared within 
each other. Results: Forty-three patients with BEB and 39 patients with 
HFS were analyzed. There was no significant difference in terms of fre-
quency and severity of contractions, corneal staining, and LWE in BEB and 
HFS patients (p>0.05). Corneal staining and LWE in both eyes of BEB pa-
tients were similar (p>0.05). However, corneal staining and LWE were sig-
nificantly lower in unaffected eyes compared to affected eyes in patients 
with HFS (p=0.001 for both). Conclusion: The fact that corneal staining 
and LWE are higher in both eyes of BEB patients and in the affected eye of 
HFS patients than in the unaffected eye of HFS may be evidence that the 
pressure of the eyelid on the ocular surface and the frequency and amplitude 
of blinking have a direct or indirect role in the etiopathogenesis of LWE. In 
the follow-up of BEB and HFS, LWE is one of the examination findings 
that should be investigated together with dry eye tests. 
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ÖZET Amaç: Benign esansiyel blefarospazm (BEB) ve hemifasiyal 
spazmda (HFS) göz kapağı silici epitelyopatisini (KSE) değerlendirmek ve 
HFS hastalarının etkilenmemiş ve etkilenmiş gözlerini karşılaştırarak kuru 
göz ile m. orbicularis oculi istemsiz kasılmaları arasındaki ilişkiyi analiz 
etmek. Gereç ve Yöntemler: Bu karşılaştırmalı iki göz çalışmasına botuli-
num toksini enjeksiyonu için başvuran BEB veya HFS’li ardışık hastalar 
dâhil edildi. Jankovic skalasına göre kasılmaların sıklığı ve şiddeti not edildi. 
Hastaların üst göz kapaklarında kornea boyanması Oxford ve Korb derece-
lendirme şemalarına göre KSE saptandı. BEB ve HFS hastaları parametre-
ler açısından karşılaştırıldı. BEB ve HFS hastalarının her iki gözü arasında 
karşılaştırmalar yapıldı. Bulgular: BEB’li 43 hasta ve HFS’li 39 hasta ana-
liz edildi. Kasılmaların sıklığı ve şiddeti, korneal boyanma ve KSE, BEB ve 
HFS hastalarında benzerdi (p>0,05). BEB’li hastaların iki gözü arasında 
kornea boyanması ve KSE açısından anlamlı fark yoktu (p>0,05). HFS’li 
hastalarda ise etkilenmeyen gözlerde kornea boyanması ve KSE, etkilenen 
gözlere göre anlamlı derecede düşüktü (her ikisi için p=0,001). Sonuç: Kuru 
göz etiyopatogenezinde yer alan göz kapağının oküler yüzeye yaptığı ba-
sınç ile göz kırpma sıklığı ve şiddetinin KSE etiyopatogenezinde doğrudan 
veya dolaylı rolü olabilir. BEB ve HFS takibinde KSE, kuru göz testleri ile 
birlikte araştırılması gereken muayene bulgularından biridir. 
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One of the most important physiological roles of 
the eyelids resides in safeguarding the cornea through 
the judicious dissemination of tear film across the oc-
ular surface. Any aberrations in tear film composi-
tion or its even distribution over the ocular surface 
precipitate dry eye disease, thereby leading to visual 
impairment and discomfort.1 Benign essential ble-
pharospasm (BEB) is defined as bilateral orbicularis 
oculi dystonia characterized by uncontrollable con-
tractions and blinking.2 Hemifacial spasm (HFS) is a 
unilateral disease characterized by involuntary con-
traction of muscles innervated by the facial nerve, in-
cluding the orbicularis oculi.3 Notably, a discernible 
portion of patients afflicted with periocular focal dys-
tonia has been shown to concurrently experience dry 
eye disease.4,5 

The area of the eyelid interfacing with the ocu-
lar surface is designated as the lid wiper, presumed 
to play a pivotal role in the uniform distribution of 
tear film during the act of blinking.6 This region of 
the eyelid extends from the nasal to the temporal can-
thus and from the mucocutaneous junction to the sub-
tarsal fold.6 Lid wiper epitheliopathy (LWE) is an 
epithelial disorder characterized by staining of the 
conjunctival epithelium at the margin of the upper lid 
with dyes such as fluorescein, rose bengal, and lis-
samine green, first described by Korb et al. in con-
tact lens wearers.7 The main contributing factor to 
LWE is believed to be increased friction between the 
lid wiper and ocular surface as a result of insufficient 
lubrication.8 Factors contributing to this phenomenon 
include dry eye conditions and exacerbations induced 
by aberrant blinking patterns, deficient surface lu-
bricity of contact lenses, and unfavorable environ-
mental conditions.8 

Although there are studies on LWE with dry eye 
patients, to our knowledge, there is only one study 
addressing LWE in individuals with periocular dys-
tonia.6,9-14 The purpose of this study was to assess 
LWE in the context of both BEB and HFS, two con-
ditions characterized by periocular dystonia. Fur-
thermore, the study aims to scrutinize the correlation 
between dry eye and involuntary contractions of the 
orbicularis oculi by juxtaposing unaffected and af-
fected eyes of HFS patients. 

 MATERIAL AND METHODS  
In the current study, we included consecutive patients 
with BEB or HFS who applied for botulinum toxin 
injection between December 2019-May 2020 in the 
University of Health Sciences Türkiye, Beyoğlu Eye 
Training and Research Hospital, İstanbul, Türkiye.  

Patients between the ages of 18-60, who have 
never used contact lenses before, who had no corneal 
or conjunctival pathology such as nephelion, scar, or 
atopic conjunctivitis, who did not have entropion-ec-
tropion or eyelid deformity, who had not undergone 
eyelid surgery, who have not used topical drops, and 
who have not had botulinum toxin injection before 
was included. Patients who had a history of ocular 
surgery, ocular surface disease (such as ocular 
rosacea, ocular pemphigoid), and took medicine that 
could cause dry eye were excluded from the study. 

Demographic data of patients, frequency, and 
severity of contractions according to the Jankovic rat-
ing scale were noted.15 Grading for the frequency was 
as follows: 0 points, never; 1 point, slightly increased 
frequency of blinking; 2 points, eyelid fluttering last-
ing less than 1 second in duration; 3 points, eyelid 
spasm lasting more than 1 second, but eyes open 
more than 50% of the waking time; 4 points, func-
tionally blind due to persistent eye closure more than 
50% of the waking time. Grading for the severity was 
as follows: 0 points, no contraction; 1 point, minimal 
increased blinking present only with external stimuli; 
2 points, mild, but spontaneous eyelid fluttering; 3 
points, moderate, very noticeable spasm of eyelids 
only, mildly incapacitating; 4 points, severe, inca-
pacitating spasms of eyelids and possibly other facial 
muscles. Each patient was administered the McMon-
nies questionnaire (MQ), which is routinely per-
formed in our clinic before botulinum toxin injection, 
to interactively evaluate the presence of dry eye.16 
Then observer who was blind to the status of patients 
and results of questionnaire graded corneal staining 
and LWE at the upper eyelids of patients’ eyes ac-
cording to the Oxford and Korb grading schemes, re-
spectively.17,18 Grading of the sagittal width of 
fluorescein and staining of the lid wiper was as fol-
lows: grade 0, ≤25% of the width of wiper; Grade 1, 
25-50% of the width of wiper; Grade 2, 50-75% of 
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the width of wiper; Grade 3, ≥75% of the width of 
the wiper.  

Patients were grouped according to their diag-
nosis: BEB as Group 1, HFS as Group 2. The pa-
rameters of the two groups and two eyes of patients 
in each group were compared. The right eyes of pa-
tients in Group 1 and the affected eyes of Group 2 
were used in the comparison of the two groups. 

According to the Jankovic rating scale, each 
group was divided into subgroups according to con-
traction severity and frequency. Those with sever-
ity/frequency of contractions’ scores of 0, 1, and 2 
and those with scores of 3, 4 were compared in terms 
of corneal staining and LWE. 

Statistical analysis was performed with the SPSS 
(SPSS, v.20, Chicago, IL, USA). All data were nor-
mally distributed according to the Kolmogorov-
Smirnov test and results were expressed as 
mean±standard deviation. Independent-sample t-test 
was used for comparison. A p-value of <0.05 was 
considered significant. 

RESEARCH ETHICS STANDARDS COMPLIANCE 
All procedures were performed in accordance with the 
ethical standards of the institutional and national re-
search committee and with the 1964 Helsinki Declara-
tion and its later amendments or comparable ethical 
standards. The written informed consent was obtained 
from all patients. The study was approved by the Uni-
versity of Health Sciences Türkiye Ethics Committee 
with decision number 25/21 on November 27, 2020. 

 RESULTS 
Forty-three patients with BEB (23 females, 20 males) 
and 39 patients with HFS (14 females, 25 males) 
were included in the study. All HFS patients had pri-
mary HFS, and none had a family history, trauma, or 
facial nerve palsy. The mean age was 62.56±13.12 
(range: 36-79) and 58.13±8.83 (range: 41-69) years in 
groups 1 and 2, respectively. There was no difference 
between groups in terms of age (p=0.08). Disease du-
ration was similar in both groups (p=0.07), 3.44±1.08 
months in the Group 1 and 3.05±0.79 months in the 
Group 2. 

In Group 1, the number of eyes with contraction 
severity scores of 1, 2, 3, and 4 was 5, 10, 28, and 0, 
while the number of eyes with contraction frequency 
scores of 1, 2, 3, and 4 was 4, 13, 18, and 4, respec-
tively. In Group 2, these numbers were 8, 10, 21, and 
4 for contraction severity, and 3, 18, 18, and 0 for 
contraction frequency, respectively. 

The mean score of the Jancovic rating scale, 
MQ, the mean corneal staining according to the Ox-
ford scheme, and the mean LWE (Korb grade) of the 
two groups are shown in Table 1. The severity and 
frequency of contractions, Oxford score, and Korb 
grade were similar in the two groups (p>0.05). MQ 
scores were also similar in the two groups (p>0.05). 

The mean Oxford score and the mean Korb 
grade of both eyes of patients in Group 1 and Group 
2 are demonstrated in Table 2. There was no signifi-
cant difference in Oxford score and Korb grade be-

Group 1 Group 2 p value* 
Jankovic rating scale 

Severity of contractions 2.53±0.91 2.55±0.82 0.95 
Frequency of contractions 2.53±0.91 2.36±0.67 0.61 

McMonnies questionnaire score 
Mean 15.37±7.77 12.00±4.82 0.21 
Range 2-30 5-22  

Corneal staining score 0.95±0.62 1.15±0.69 0.72 
Lid wiper epitheliopathy 1.47±0.61 1.73±0.65 0.29 

TABLE 1:  The mean score of the Jancovic rating scale, the McMonnies questionnaire, the mean corneal staining score, and the mean 
lid wiper epitheliopathy of the two groups.

Group 1: Benign essential blepharospasm; Group 2: Hemifacial spasm; *Independent sample t-test was used for comparison of two groups. The right eyes of patients in Group 1 
and the affected eyes of Group 2 were used in the comparison.
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tween the two eyes of patients with BEB (p>0.05). 
However, the mean Oxford score and the mean Korb 
grade were significantly lower in unaffected eyes 
compared to affected eyes in patients with HFS 
(p=0.001 for both of them). 

Table 3 demonstrates the comparison of sub-
groups determined according to the Jankovic rating 
scale in terms of Oxford score and Korb grade. Ox-
ford score and Korb grade were found to be similar 
between the subgroups divided according to the fre-
quency of contractions in both groups (p>0.05). 
However, in both groups, Oxford score and Korb 
grade were significantly increased in those with a 
contraction severity score of 3-4 compared to those 
with a contraction severity score of 0-1-2 (p values 
of 0.04 and 0.001 for Group 1, 0.01 and 0.003 for 
Group 2, respectively). 

 DISCUSSION 
In our study, we compared corneal fluorescein stain-
ing and LWE of BEB and HFS patients with dry eye 
symptoms who were similar in terms of contraction 
frequency and severity. These two groups did not dif-
fer significantly in terms of LWE and corneal fluo-
rescein staining. However, LWE and corneal staining 
were similar in both eyes in BEB patients, while 
LWE and corneal staining were significantly higher 
in the affected eye in HFS patients. This differentia-
tion underscores the heterogeneity in ocular surface 
pathology between these two neurological disorders 
with ostensibly similar dry eye symptomatology, ac-
centuating the necessity for nuanced clinical consid-
erations in the management of ocular surface health 
in BEB and HFS patients. 

BEB and HFS are diseases characterized by 
forceful blinking as a result of involuntary spas-
modic contractions.19 In both diseases, dry eye 
symptoms and signs of varying degrees can be ob-
served.4,5,20,21 Lu et al. found that the symptoms of 
BEB and dry eye disease patients were more severe 
than only dry eye disease patients.20 Pellegrini et al. 
emphasized that dry eye symptoms may increase in 
the course of HFS, and attention should be paid to 
ocular surface findings during the follow-up of the 
patients.21 

Corneal staining score Lid wiper epitheliopathy 
Group 1 Right eye 0.95±0.62 1.47±0.61 

Left eye 0.95±0.62 1.47±0.61 
p value* 1.00 1.00 

Group 2 Affected eye 1.55±0.69 1.73±0.65 
Unaffected eye 0.73±0.47 1.09±0.30 
p value* 0.004 0.01 

TABLE 2:  The mean corneal staining score and the mean lid 
wiper epitheliopathy of both eyes of patients.

*Independent sample t-test was used for comparison of two eyes within the groups; 
Group 1: Benign essential blepharospasm; Group 2: Hemifacial spasm.

Oxford score Korb grade 
Group 1 Severity of contractions Grade 0, 1 and 2 1.17±0.80 1.13±0.35 

Grade 3 and 4 1.58±0.63 1.71±0.66 
p value* 0.04 0.001 

Frequency of contractions Grade 0, 1 and 2 1.33±0.77 1.39±0.50 
Grade 3 and 4 1.40±0.65 1.60±0.71 
p value* 0.76 0.29 

Group 2 Severity of contractions Grade 0, 1 and 2 1.32±0.78 1.45±0.51 
Grade 3 and 4 1.82±0.39 2.06±0.66 
p value* 0.01 0.003 

Frequency of contractions Grade 0, 1 and 2 1.39±0.85 1.56±0.51 
Grade 3 and 4 1.67±0.48 1.86±0.73 
p value* 0.23 0.15 

TABLE 3:  The comparison of subgroups determined according Jankovic rating scale in terms of corneal staining (Oxford score) and lid 
wiper epitheliopathy (Korb grade).

*Independent sample t-test was used for comparison of two eyes within the groups; Group 1: Benign essential blepharospasm; Group 2: Hemifacial spasm. 
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The dynamics of eyelid motion exert a signifi-
cant impact on both the ocular surface and the con-
junctiva of the eyelid during blinking.19 As 
demonstrated through the application of a specular 
microscope by Mathers and Lemp, blinking leads to 
the removal of corneal epithelial cells, influencing the 
corneal epithelium by enhancing the process of exfo-
liation.22 Cher used the concept of blink-related mi-
crotrauma for epithelial changes associated with 
mechanical friction.23 LWE, the term first used by 
Korb et al., occurs as a result of excessive friction be-
tween the ocular surface and the lid wiper.7 LWE has 
been proposed to be a result of poor lubrication at the 
lid wiper-ocular surface interface, which results in 
mechanical stress to the marginal conjunctiva of the 
upper eyelid while blinking.24 It has been reported 
that the prevalence of LWE is 6 to 16 times higher in 
dry eye patients compared to the control group.10 

Yamamoto et al. evaluated the effect of eyelid 
pressure on LWE in normal eyes using a blepharo-
tensiometer and stated that high pressure is one of the 
causes of LWE.25 Yamaguchi and Shiraishi declared 
that the eyelid pressure is higher in dry eyes than in 
normal eyes.26 Although the effect of eyelid pressure 
on the ocular surface and LWE has been demon-
strated by these studies, according to our knowledge, 
there is only one study in the literature on LWE in 
patients with BEB and HFS, which are characterized 
by severe contractions in the periocular muscles.14 
Romero-Caballero et al. reported that all patients with 
both BEB and HFS had LWE.14 Unlike their study, 
our investigation involved a comparative analysis of 
both eyes in both HFS and BEB patients. Our study 
constitutes a pioneering effort in the literature, being 
the first to systematically compare LWE between the 
eyes of these two distinct patient groups. The high 
LWE observed in both eyes of BEB patients and the 
affected eyes of HFS patients prompts consideration 
of potential etiological factors. Our interpretation 
posits that the elevated LWE may stem from the con-
comitant presence of dry eye in these disorders, pos-
sibly compounded by the mechanical impact of 
increased eyelid pressure on the lid wiper region. The 
corroboration of this hypothesis is further strength-
ened by the observed pattern of higher corneal stain-
ing in eyes exhibiting elevated LWE and the higher 

Oxford score and higher Korb grade in eyes with 
higher contraction severity. Furthermore, our find-
ings align with prior research by Yoshioka et al., es-
tablishing a significant correlation between eyelid 
pressure and ocular surface staining.19 This correla-
tion, as detected in both BEB and HFS patients in 
our study, reinforces the notion that increased 
corneal staining in the affected eyes may indeed be 
attributed to elevated eyelid pressure. In essence, our 
comprehensive analysis not only sheds light on the 
nuanced differences in ocular surface pathology be-
tween HFS and BEB patients but also introduces 
novel insights into the potential interplay of dry eye, 
mechanical factors, and ocular surface health in 
these neurological disorders. The identification of 
such associations may pave the way for more tai-
lored and effective interventions in the management 
of ocular manifestations in BEB and HFS popula-
tions. 

Our study has several limitations. One of them 
was the evaluation of LWE only for the upper lid. 
However, the lower eyelid was not evaluated because 
LWE in the lower eyelid is more affected by tear os-
molarity than eyelid movements.11 Since lissamine 
green and rose bengal was not available in our clinic, 
LWE and corneal staining could only be evaluated 
with fluorescein instead of the combination of dyes. 
Another limitation was that the increased eyelid pres-
sure in BEB and HFS could not be analyzed quanti-
tatively as we did not have a blepharo-tensiometer in 
our clinic. 

 CONCLUSION 
In conclusion, our findings suggest a potential nexus 
between the etiopathogenesis of LWE and the mech-
anisms underpinning dry eye conditions. Factors such 
as the mechanical pressure exerted by the eyelid on 
the ocular surface, as well as parameters integral to 
the blink dynamics, including frequency and ampli-
tude, were implicated in both direct and indirect roles 
in the development of LWE. Consequently, a com-
prehensive examination approach is necessary dur-
ing the follow-up of BEB and HFS, wherein LWE 
should be scrutinized alongside conventional dry eye 
assessments to gain nuanced insights into their patho-
physiological interplay. 
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