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Conclusions:

The results clearly demonstrate that poor tear secretion seems present in BEB patients even prior to treatment,. This poor lacrimal secretion was not correlated with hyperosmolarity. Clinicians should proactively treat dry eye syndrome in conjunction with management of the blepharospasm.
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Résumé

Objet: Évaluer la sévérité de la sécheresse oculaire chez les patients atteints de blépharospasme et si celle-ci s'aggrave lors de l'injection de toxine botulique. 

Design : Étude transversale

Methodes : Analyse des patients atteints de blépharospasme essentiel sans antécédents connus de syndrome sec oculaire précédant l'apparition du blépharospasme, avant (patients témoins) et après traitement par injection de

Les ophtalmologues prenant en charge ces pathologies devraient traiter

Page 5 sur 16 activement cette insuffisance lacrymale lors de la prise en charge des dystonies palpébrales.

INTRODUCTION

Benign essential blepharospasm (BEB) is a neurological condition that is defined by uncontrolled and abnormal eyelid closure from a central cerebral disorder, located in basal ganglia. Diagnosis is based on clinical observation, and MRI remain normal. BEB is a functional central dystonia, that typically manifests as frequent and sporadic blinking or eyelid twitching, which can affect an individual's eyesight and daily functioning [START_REF] Hallett | Update on blepharospasm: report from the BEBRF International Workshop[END_REF]. Dry eye symptoms, such as burning and grittiness, are known to occur in 40 to 85% of BEB patients [START_REF] Hallett | Update on blepharospasm: report from the BEBRF International Workshop[END_REF][START_REF] Martino | Relationship between eye symptoms and blepharospasm: a multicenter case-control study[END_REF].

Although dry eye disease (DED) has been linked with eyelid spasms, whether dry eye symptoms trigger BEB or if BEB leads to dry eye symptoms still remains uncertain.

Dry-eye disease could induced modification of the trigeminal blink reflex, because of disrupted tear film stability [START_REF] Hallett | Blepharospasm: recent advances[END_REF][START_REF] Evinger | Dry eye, blinking, and blepharospasm[END_REF]. The botulinum neurotoxin A (BoNT/A) inhibits acetylcholine release from neuron axon terminals. The BoNT/A is clinically used to relax muscular hyperactivity, including blepharospam [START_REF] Durand | Botulism toxin in practice[END_REF]. When injected into the orbicularis oculi, BoNT/A causes orbicularis oculi muscle paralysis preventing spasmodic blinking. This treatment can reduce lacrimal duct pump outflow and improve ocular surface lubrication, offering potential relief from blepharospasm and dry eye symptoms [START_REF] Sahlin | Eyelid botulinum toxin injections for the dry eye[END_REF]. Despite Page 6 sur 16 treatment with botulinum toxin, the majority of patients with blepharospasm describe severe and persistent dry eyes. In the other hand, injection of BoNT/A in principal lacrimal gland reduce lachrymal lacrimal secretion [START_REF] Girard | Botulinum neurotoxin A injection for the treatment of epiphora with free lacrymal ducts[END_REF]. Increased tear osmolarity is a recognized feature of dry eye disease [START_REF]Report of the International Dry Eye Workshop (DEWS)[END_REF]. Previous studies suggested that hyperosmolar tears, at least in part, underlie the pathogenesis of dry eye [START_REF]Report of the International Dry Eye Workshop (DEWS)[END_REF][START_REF] Messmer | Hyperosmolarity of the tear film in dry eye syndrome[END_REF]. Further, severity of the dry eye condition has been shown to positively correlate with increased tear osmolarity [START_REF] Sullivan | An objective approach to dry eye disease severity[END_REF][START_REF] Mastman | The total osmotic pressure of tears in normal and various pathologic conditions[END_REF][START_REF] Mathers | Model for ocular tear film function[END_REF][START_REF] Liu | A link between tear instability and hyperosmolarity in dry eye[END_REF]. Schirmer's I test is a conventional dry eye diagnostic tool known to assist in the identification of dry eye, including in patients with BEB.

The purpose of this study is to assess the severity of dry eye disease in patient with blepharospasm and. The second aim of this study was to compare the results obtained with Schirmer I and tear osmolarity between four groups (not treated with BoNT/A or treated with one of the three types available of BoNT/A). This study analysed data or biologic samples already collected as a routine examination. Patients were asked to discontinue all topical eye medications the evening prior to their appointment, as usual in our department. All were nonrandomly assigned in one of the four groups as described : not being injected yet 1). For the Schirmer test, the strip was placed in the conjunctival lower fornix, right eye tested first.

Patients and methods

Blepharospasm

No anesthetic eyedrop was used and the strip was left in place for five minutes.

Treated BEB patients were placed on a therapeutic eye drops regimen for treatment of dry eye consisting of 0.18% sodium hyaluronate eyedrops four times a day and carboxymethylcellulose sodium eyedrops three times a day.

Patients were asked to stop artificial tears the day before the appointment.

Statistical Analysis

Statistical analysis was performed using the Microsoft Excel 2010 software package and Biosta TGV software (UPMC Jussieu). The Student's t-test was used to compare the mean tear osmolarity and Schirmer's I test measurements captured among the treated and untreated groups. A p-value less than 0.05 was statistically significant.
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Results

The mean age was 67.7 years ± 12 (range 30-86 years), 101 patients patients were included. All were non-randomly assigned to receive no BoNT/A injection (n=17; mean age 74.0 years ± 9), or injected with onabotulinumtoxinA (n= 26; mean age 66.8 years ±12), abobotulinumtoxinA (n= 23; mean age 67.9 years ±10) or incobotulinumtoxinA (n= 35; mean age 71.8 years ±10).

In the untreated blepharospasm group we observed a mean normal tear osmolarity at the first examination: right mean osmolarity at 289,29 mosml/ml ±15,48; left mean osmolarity at 293,12mosml/ml ±12.9; bilateral mean osmolarity at 296,67 mosm/ml±19. The mean tear osmolarity was normal in the Botox® injected blepharospasm group: right mean osmolarity at 294,31 mosml/ml ±19.09; left mean osmolarity at 270mosml/ml ±25.22; bilateral mean osmolarity at 295,46 mosm/ml±31. The mean tear osmolarity was normal in the Dysport® injected blepharospasm group: right mean osmolarity at 287,61 mosml/ml ±60; left mean osmolarity at 302,7mosml/ml ±26.49; bilateral mean osmolarity at 296,54 mosm/ml±35. The mean tear osmolarity was normal in the Xeomin® injected blepharospasm group: right mean osmolarity at 302mosml/ml ±21.89; left mean osmolarity at 300mosml/ml ±20.67; bilateral mean osmolarity at 301mosm/ml±21. In the three BoNT/A injected groups, the tear osmolarity do not revealed a hyperosmolarity in mean data (Table 1).

Page 10 sur 16

Statistical analysis of inter-group osmolarity (Table 2, and fig 4) showed no statistically significant difference between the mean osmolarity of all three

BoNT/A groups (onabotulinumtoxinA, abobotulinumtoxinA, incobitulinumtoxinA) and the group not injected (p=0.65, p=0.92, p=0.15 respectively). There was no statistically significant difference between the different groups (Tables 3,4,5).

Schirmer's I test results did not vary significantly between the different groups (fig. 5). Specifically, mean (right and left eyes) Schirmer's I test was 3.00±6mm among untreated BEB patients, 3,48±6,01 mm among onabotulinumtoxinA patients, 3±5,72 mm among abobotulinumtoxinA patients and 4,19±7.14 mm among incobotulinumtoxinA patients, with no statistical differences (p>0.05 for all groups). Schirmer's I test results (<10 mm) was observed among all of untreated (94%) blepharospasm patients except one up to 13mm, 88% of onabotulinumtoxinA patients, 91% abobotulinumtoxinA patients and 88% of incobotulinumtoxinA patients.

Discussion

This study suggest that dry eye is present in BEB patients, prior to neurotoxin injection. Because dry eye can affect vision, accurate and early identification, as well as treatment of dry eye is advisable in blepharospasm [START_REF] Lemp | Management of dry eye disease[END_REF]. Martino BEB [START_REF] Martino | Relationship between eye symptoms and blepharospasm: a multicenter case-control study[END_REF]. In the study of 165 patients with blepharospasm and 180 -age and gender-matched controls with hemifacial spasms found that ocular symptoms started in the year preceding onset of the disease.

Previous studies have demonstrated that dry eye syndrome is a side effect of botulinum toxin type-A injection [START_REF] Shorr | The use of botulinum toxin in blepharospasm[END_REF][START_REF] Horworth-Winter | Botulinum toxin A treatment in patients suffering from blepharospasm and dry eye[END_REF][START_REF] Dutton | Botulinum toxin in ophthalmology[END_REF]. In this study, we found 88% up to 94% of the BEB patients present Schirmer I test < 10mm, confirming that dry eye was present prior to BEB treatment by BoNT/A. This result suggests that dry eye is related to the disease and not to the botulinum toxin treatment [START_REF] Martino | Relationship between eye symptoms and blepharospasm: a multicenter case-control study[END_REF].

Other studies exploring ocular symptoms in idiopathic blepharospasm patients found that 86% have ocular surface symptoms suggestive of DED [START_REF] Girard | Dry eye syndrome in benign essential blepharospasm[END_REF][START_REF] Elston | The significance of ophthalmological symptoms in idiopathic blepharospasm[END_REF].

A recently published prospective case series from China also found that DED was a factor related to BEB and that botulinum toxin improved the condition of the ocular surface by reducing inflammation due to the reduction in blinking [START_REF] Lu | The Influence of Benign Essential Blepharospasm on Dry Eye Disease and Ocular Inflammation[END_REF]. This is another study to exonerate BoNT/A in dry eye syndrome of the BEB treated patients [START_REF] Lu | The Influence of Benign Essential Blepharospasm on Dry Eye Disease and Ocular Inflammation[END_REF].

Studies have shown that tear osmolarity correlates positively with dry eye disease severity and may diagnose dry eye with greater discrimination than Schirmer's I test [START_REF] Sullivan | Response to « Variability of Tear Osmolarity Measurements with a Point-of-Care System in Healthy Subjects-Systematic Review[END_REF][START_REF] Tomlinson | Tear film osmolarity: determination of a referent for dry eye diagnosis[END_REF][START_REF] Lu | The Influence of Benign Essential Blepharospasm on Dry Eye Disease and Ocular Inflammation[END_REF].

Although our results found a severe decrease of principal lacrimal gland secretion by the Schirmer I test in the four blepharospasm groups, osmolarity Page 12 sur 16 tests are unexpectedly in the normal limits in all these blepharospasm groups (Table 1, 2, 3, 4, 5).

One bias of the present study was the absence of randomization of patients between the three toxin's injected groups and the naïve group; however, as dry eye was present prior to treatment (naïve group), this should not have impacted the results presented here.

Another bias consists in lacrimal supplementary eyedrop treatment that was stopped the night before the examination. Extending the washout period did not seem appropriate given the severe ocular surface discomfort it would have caused. This study may consider the normality of osmolarity due to its its variability in the time and circumstances. The difference between right and left eye at the same time is usually the main criteria for unstable lacrimal secretion more than a gold number limit. Hyperosmolarity reflect more or less a dry eye 

  To assess the severity of dry eye disease in patients with blepharospasm (BEB) and whether it worsens upon injection of botulinum neurotoxin A (BoNT/A). Design: Cross-sectional study Methods: Patients with clinically diagnosed BEB and no known history of dry eye syndrome before the onset of the disease, received not yet Botulinum neurotoxin A injection (controls) or Botulinum neurotoxin A (BoNT/A) injection with one of the three types availables of BoNT/A: onabotulinumtoxinA (Botox®; Allergan, Irvine, CA, USA), abobotulinumtoxinA (Dysport®; Beaufour Ipsen Pharma SAS, Paris, France) or incobotulinumtoxinA (Xeomin®; Merz Pharma GmbH, Frankfurt, Germany) every 3 months. Tear osmolarity and Schirmer's I test control were performed at the first visit for non-treated BEB patients as control patients or 3 months after the injection for BoNT/A injected BEB patients. Results: The study consisted of 101 BEB patients (86 females, 15 males) with a mean age of 67 years (range 30-86 years). Seventeen patients were untreated, 26 treated with onabotulinumtoxinA, 23 treated with abobotulinumtoxinA and 35 treated with incobotulinumtoxinA. Postinjection mean tear osmolarity was Page 3 sur 16 not significantly higher among patients treated with onabotulinumtoxinA, abobotulinumtoxinA, incobotulinumtoxinA (p=0.65 , p=0.92, and p= 0.15 respectively) compared with controls and remain under 308mosm/ml. Mean Schirmer's I test results remain under 5mm and did not vary between the four groups.

  patients aged at least 18 years were included in this transversal study. Inclusion criteria included previous diagnosis of blepharospasm, informed patient's consent, an initial osmolarity test (fig 1 and 2) and Schirmer's I test (fig 3) performed at the first examination for the naïve blepharospasm patients and the same examinations before the usual BoNT/A injection for the treated patients. Exclusion criteria included secondary blepharospasm, spasmodic Page 7 sur 16 entropion, eyelid fluttering, facial nerve paralysis and facial dystonia other than essential blepharospasm.

(

  first visit), or already receiving BoNT/A injection of onabotulinumtoxinA (Botox; Allergan, Irvine, CA, USA), abobotulinumtoxinA (Dysport; Beaufour Ipsen Pharma SAS, Paris, France) or incobotulinumtoxinA (Xeomin; Merz Pharma GmbH, Frankfurt, Germany) into the orbicularis oculi muscle. The trademark BoNT/A used was not changed during this study. The BoNT used depend on the severity of the BEB, the more severe receiving abobotulinumtoxinA (Dysport; Beaufour Ipsen Pharma SAS, Paris, France, and the others equally incobotulinumtoxinA (Xeomin; Merz Pharma GmbH, Frankfurt, Germany), and onabotulinumtoxinA (Botox; Allergan, Irvine, CA, USA) for the oldests patients. Based on the report from the Tear Film & Ocular Surface Society International Dry Eye Workshop, dry eye syndrome is defined as a tear osmolarity >308 mOsm/L and a Schirmer's I test result of <10 mm/5 minutes [9]. Schirmer's I test results of <5 mm/5 minutes were interpreted as strongly positive, indicating severe dry eye [15]. All patients underwent bilateral tear osmolarity measurement using the TearLab Osmolarity System (TearLab Corp., San Diego, CA) followed by Schirmer's I test one hour after but always before botulinum toxin injection. Tear osmolarity testing was performed first when the patient arrived at the ophthalmologic department, approximately one hour before Schirmer's I test, to allow the tear film environment to stabilize prior to Schirmer's I testing. Osmolarity was measured first in the right and then in the left eye (Table

  et al suggested that ocular surface diseases may contribute to the pathogenesis of Page 11 sur 16

  by lacrimal insufficiency and by tear evaporation induced by Meibomius gland disease. High variability of lacrimal osmolarity in the study need to be confirmed in further studies. The results of this study indicate that clinicians should be screening for dry eye in all BEB patients prior to BoNT/A treatment. Tear osmolarity in BEB could be analyzed to prescribe the optimal artificial tears. These BEB patients should be treated with artificial tear adapted to their specific lacrimal disease to reduce pain and symptoms of dry eye. Ophthalmologists should be aware of the Page 13 sur 16 frequent association of blepharospasm and severe dry eye, which appears to occur early in the onset of the disease. Page 16 sur 16
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 12345 Figure 1 : TearLab Osmolarity System (TearLab Corporation, San Diego, CA)
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Table 1 :

 1 Schirmer I results and the osmolarity in the 4 blepharospasm patient groups.

Table 2 :

 2 Statistics between all groups and untreated blepharospasm group (0)

Table 3 :

 3 Statistics between all groups and onabobotulinumtoxinA group (B)

Table 4 :

 4 Statistics between all groups and abobotulinumtoxinA group (D)

Table 5 :

 5 Statistics between all groups and incobotulinumtoxinA group (X)

	Figures

TABLE 1

 1 

	Tableau 1								
		N	Age	RE	LE	Mean	RE	LE	Mean
			years	Osmolarity	osmolarity	osmo	Schirmer I	Schirmer I	Schirmer
				mosm/ml	mosm/ml	mosm/ml	mm	mm	mm
	Patient groups	101	67 ±						
			12						
	Untreated	17	74 ± 9	289,29 ±	293,12 ±	296,67 ±	2,53 ± 4,08	3,59 ±	3,05 ±
				15,48	12,9	19		6,62	6,05
	onabotulinumtoxinA	26	67±12	294,31 ±	270 ± 25,22	295,46±	3,85 ±6,04 3,12±5,63	3,48 ±6
	Botox®			19,09		31,92			
	(Allergan, USA)								
	abobotulinumtoxinA	23	68±10 287,61 ± 60	302,7 ±	296,54 ±	2,35 ± 5,05	3,04 ±	2,96 ±
	Dysport ®				26,49	35,14		6,10	5,72
	(Ipsen Pharma,								
	France)								
	incobotulinumtoxinA	35	72±10	302.02 ±	300,47 ±	301,25 ±	3,53 ± 6,68	4,85 ±	4,19 ±
	XEOMIN®			21,89	20,67	21,14		7,61	7,14
	(Merz Pharma GmbH								
	Germany)								

TABLE 2 :

 2 statistics between the 3 treated groups compared with the untreated group (0)

	-	Mean osmo	p	IC95%	Mean	p	IC95%
					Schirmer		
		mosml/ml			mm		
	Untreated (0)	296,67 ±			3,05 ±		
		19,17			6,05		
	OnabotulinumtoxinA	295,46±31,92	0,65	-7,78;	3,48 ±6	0,73	-2,06; 2,90
	(B)			12,38			
	AbobotulinumtoxinA	296,54 ±	0,92	-15 ; 16,6	2,96 ±	0,91	-2,51;2,79
	(D)	35,14			5,72		
	incobotulinumtoxinA	301,25 ±	0,15	-2,60 ;	4,19 ±	0,38	-1,4; 3,66
	(X)	21,14		16,39	7,14		

TABLE 3 :

 3 Student test comparison between all groups and OnabotulinumtoxinA injected group (B)

	Tableau 3						
	Compared with B	Mean osmo	p	IC95%	Mean	p	IC95%
		mosm/ml			Schirmer		
					(mm)		
	Untreated (0)	296,67 ±	0,65	-7,78;	3,05 ±	0,73	-2,06; 2,90
		19,17		12,38	6,05		
	OnabotulinumtoxinA	295,46±31,92			3,48 ±6		
	(B)						
	AbobotulinumtoxinA	296,54 ±	0,84	-16,50;	2,96 ±	0,81	-2,18; 2,75
	(D)	35,14		13,49	5,72		
	incobotulinumtoxinA	301,25 ±	0,25	-3,36;	4,19 ±	0,54	-1,62; 3,05
	(X)	21,14		12,55	7,14		

TABLE 4 :

 4 statistics Student test between all groups and AbobotulinumtoxinA injected patients(D)

	Compared with D	Mean osmo	p	IC95%	Mean	p	IC95%
		mosm/ml			Schirmer		
					(mm)		
	Untreated (0)	296,67 ±	0,92	-15 ;	3,05 ±	0,91	-2,51 ; 2,79
		19,17		16,60	6,05		
	OnabotulinumtoxinA	295,46±31,92	0,84	-16,50;	3,48 ±6	0,81	-2,18 ; 2,75
	(B)			13,49			
	AbobotulinumtoxinA	296,54 ±			2,96 ±		
	(D)	35,14			5,72		
	incobotulinumtoxinA	301,25 ±	0,40	-8,52;	4,19 ±	0,44	-1,55; 3,54
	(X)	21,14		20,72	7,14		

TABLE 5 :

 5 statistics Student test between all groups and IncobotulinumtoxinA injected patients (X)

	Compared with D	Mean osmo	p	IC95%	Mean	p	IC95%
		mosm/ml			Schirmer		
					(mm)		
	Untreated (0)	296,67 ±	0,15	-2,60 ;	3,05 ±	0,38	-1,4 ; 3,66
		19,17		16,39	6,05		
	OnabotulinumtoxinA	295,46±31,92	0,84	-16,50;	3,48 ±6	0,54	-1,63 ; 3,05
	(B)			13,49			
	AbobotulinumtoxinA	296,54 ±	0,40	-	2,96 ±	0,44	-1,55 ; 3,54
	(D)	35,14		8,52;20,72	5,72		
	IncobotulinumtoxinA	301,25 ±			4,19 ±		
	(X)	21,14			7,14		

Cher Monsieur, Chère Madame, Nous souhaitons vous remercier pour le temps passé à la relecture de notre étude et la clarté des demandes de corrections.

Voici ci-après les différents corrections réalisées :

1)Encore une fois on a une erreur dans le type d'étude annoncé.

Changement de type d'étude fait.

2) Dans le style on retrouve encore beaucoup de lourdeur et d'anglais francisé. Diminution de la longueur de certaines phrases. Modifications de certaines tournures de phrases.

3) il faut redéfinir le but principal de l'étude (question posée) en gardant à l'esprit qu'il s'agit d'une étude transversale et non longitudinale: A-t-on une sécheresse oculaire (Schirmer I + Osmolarité) chez ces patients pris en charge pour belpharospasme? Changement en ce sens du but principal de l'étude.