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ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Upper eyelid hyperlaxity has been reported in two syndromes [START_REF] Robert | Eyelid hyperlaxity and obstructive sleep apnea (O.S.A.) syndrome[END_REF] [START_REF] Fowler | Floppy eyelid syndrome as a subset of lax eyelid conditions: relationships and clinical relevance (an ASOPRS thesis)[END_REF]. The floppy eyelid syndrome (FES) was described in 1981 by Culberston and Ostler [START_REF] Fox | Association Between Eyelid Laxity and Obstructive Sleep Apnea[END_REF] as upper eyelid hyperlaxity is associated with chronic papillary conjunctivitis of the upper palpebral conjonctivea in middle-aged, overweight, or obese men. Spontaneous eversion of the upper eyelid during sleep is frequent [START_REF] Robert | Eyelid hyperlaxity and obstructive sleep apnea (O.S.A.) syndrome[END_REF][4] [START_REF] Sredkova | Lash ptosis as a characteristic sign of floppy eyelid syndrome[END_REF]. As a consequence of nocturnal conjunctival exposure, these patients describe functional signs of irritation. The lax eyelid syndrome was described later by Van Den Bosch et al. [START_REF] Moscato | Floppy eyelid syndrome[END_REF] as an upper eyelid hyperlaxity associated with papillary conjunctivitis without criteria of age, sex or weight. This syndrome is still unknown and many authors still use the term FES to describe any higher palpebral hyperlaxity.

Many methods have been used to quantify upper eyelid laxity (including laxity of medial and lateral canthal tendons) [1][4].

An association has been proven between upper eyelid hyperlaxity and obstructive sleep apnea syndrome [START_REF] Robert | Eyelid hyperlaxity and obstructive sleep apnea (O.S.A.) syndrome[END_REF][7][8] [START_REF] Ezra | The associations of floppy eyelid syndrome: a case control study[END_REF]. Out of the published studies evaluating the prevalence of FES among obstructive sleep apnea syndrome populations, only half of them used quantitative measurements to evaluate upper eyelid laxity.

Currently, there is no publication defining the physiological values of upper eyelid laxity.

The objective of this study was to evaluate overall physiological upper eyelid laxity according to age and to analyze its evolution with age in view of establishing standards by age group. This will define with more objectivity the eyelid hyperlaxity described in different syndromes.

In the literature, unilateral upper eyelid hyperlaxity have been described in patients sleeping in lateral decubitus [START_REF] Iyengar | Quantifying upper eyelid laxity in symptomatic floppy eyelid syndrome by measurement of anterior eyelid distraction[END_REF]. We also studied upper eyelid laxity according to the preferential position of sleep.

METHODS

This prospective study was conducted in The Department of Ophthalmology of the University

Hospital of Poitiers (France) in November 2017 on healthy individuals.

Adult individuals (men and woman) were prospectively included between 20 and 89 years old.

All persons present in ophthalmic consultation could be included (patients, accompanying or personal).

Exclusion criteria were: history of facial nerve palsy, history of eyelid trauma or surgery, history of ocular surgery or intravitreal injection, obstructive sleep apnea syndrome, pregnancy and breastfeeding.

In order to ensure normal distribution, 7 groups were defined: 20/29 years old (group 1), 30/39 years old (group 2), 40/49 years old (group 3), 50/59 years old (group 4), 60/69 years old (group 5), 70/79 years old (group 6) et 80/89 years old (group 7). Forty persons in each group were to be recruited.

Individuals included in the study were examined by the same clinician (MB).

Information collected were age, sex, weight and height, ophthalmological history, general history (diabetes, hypertension, smoking) and usual side of sleeping (lateral, ventral, dorsal decubitus or no preference). People sleeping on both sides are noted: no preference.

Overall upper eyelid laxity was measured using the McNab technique ("vertical lid pull"

technique) [START_REF] Mcnab | Floppy eyelid syndrome and obstructive sleep apnea[END_REF]. According to the literature, this technique involves pulling the upper lid upward by placing a finger over the tarsal plate and measuring the vertical excursion of the lid margin (figure 1).

Quantitative data are presented as median or mean. Qualitative data are presented as counts or percentages. Comparative analyzes were made with a Wilcoxon-Mann-Whitney rank test for 2 to 2 comparisons. A linear regression model was assessed to evaluate the effect of age and usual side of sleep on upper eyelid laxity. A statistical analysis was performed using R 3.4.3 software. Statistical significance was set at p<0,05 for all analyses.

Written informed consent was obtained from all participants before inclusion. This study was approved by the institutional review board and the ethics committee (N°2017-02134-49).

Research was conducted in agreement with the principles of the Declaration of Helsinki.

RESULTS

Two hundred and eighty patients were included in this study, 40 in each group as previously defined.

The demographic characteristics of the population are described in Table 1.

The mean of overall upper eyelid laxity measurements in each group, according to the McNab technique, are shown in Figure 2. The difference between right and left upper eyelid laxity was not significant. Nor was there any significant difference in eyelid measurement between men and women.

There was an increase of upper eyelid laxity with age for both the right and the left eyelids (linear regression model, p <0.001).

The 1st and 3rd quartile of overall upper eyelid laxity (right and left eyelids combined) are shown in Figure 3. In this study, 161 patients (57.5%) slept in lateral decubitus. For these patients, median upper eyelid laxity of sleeping side was measured at 8mm and 7mm of contralateral side. These data are shown in Figure 4. The difference between overall upper eyelid laxity on the sleeping side and the non-sleeping side was statistically significant (p<0.001).

DISCUSSION

To our knowledge, this study is the first to describe the evolution of overall upper eyelid laxity with age in healthy individuals. However, some authors, when working on different eyelid conditions, have mentioned a slightly significant increase in upper eyelid laxity with age in their control groups [START_REF] Fowler | Floppy eyelid syndrome as a subset of lax eyelid conditions: relationships and clinical relevance (an ASOPRS thesis)[END_REF].

Numerous methods have been applied to quantify overall upper eyelid laxity [START_REF] Robert | Eyelid hyperlaxity and obstructive sleep apnea (O.S.A.) syndrome[END_REF][11] [START_REF] Sator | The influence of hormone replacement therapy on skin ageing: a pilot study[END_REF]. For our study, we chose the McNab method because it seemed to be the simplest and therefore the most reproducible [START_REF] Mcnab | Floppy eyelid syndrome and obstructive sleep apnea[END_REF].

This study demonstrated a significant increase in upper eyelid laxity with age. Van den Bosch et al. [START_REF] Moscato | Floppy eyelid syndrome[END_REF] explained this increase by different parameters : involution of the medial and lateral canthal tendon, involution of the tarsal plate, atrophy of orbital fat and involution of the orbicularis muscle. In addition, this evolution can be explained by changes in the mechanical properties of the skin. A hormonal decrease (mainly estrogen) leads to increased laxity through the modifications of collagen and elastic fibers [13][14][15] [START_REF] Figueira | LESCs: Lateralizing Eyelid Sleep Compression Study[END_REF]. Nevertheless, the absence of significant difference upper eyelid laxity between men and women is not in favor of important hormonal effect.

For patients sleeping in lateral decubitus, we found a significant increase in overall upper eyelid laxity on the sleeping side. Figuiera et al. [START_REF] Iyengar | Quantifying upper eyelid laxity in symptomatic floppy eyelid syndrome by measurement of anterior eyelid distraction[END_REF], in a population over 55, found the same results. According to these results, our study permits generalization of these results to a wider population of patients (from 20 to 89 years old). It also confirms the importance of documenting the sleeping side in many ophthalmological pathologies, especially when a patient is suffering from chronic asymmetric palpebral or inflammatory disease.

The overall asymmetry regarding upper eyelid laxity observed during lateral decubitus could be explained by repeated micro-traumas due to mechanical tractions by the pillow on the eyelid [START_REF] Iyengar | Quantifying upper eyelid laxity in symptomatic floppy eyelid syndrome by measurement of anterior eyelid distraction[END_REF]. Tarsal fibroblasts changes are not sufficient to maintain tensional homeostasis, which results in eyelid hyperlaxity [START_REF] Iyengar | Quantifying upper eyelid laxity in symptomatic floppy eyelid syndrome by measurement of anterior eyelid distraction[END_REF]. This hypothesis could apply to FES. Indeed, histopathological studies on FES have demonstrated a decreased abundance of mature tarsal elastic fibers and an increased abundance of type I and type III collagen fiber related to sleeping position of sleep [START_REF] Iyengar | Quantifying upper eyelid laxity in symptomatic floppy eyelid syndrome by measurement of anterior eyelid distraction[END_REF][17] [START_REF] Ezra | Changes in fibroblast mechanostat set point and mechanosensitivity: an adaptive response to mechanical stress in floppy eyelid syndrome[END_REF]. In unilateral FES, hyperlaxity and nonspecific ocular symptoms are predominant on the side of the preferential sleeping position [START_REF] Sredkova | Lash ptosis as a characteristic sign of floppy eyelid syndrome[END_REF] [START_REF] Mcnab | The eye and sleep apnea[END_REF]. Lateral decubitus may cause local pillow pressure-induced ischemia in the tarsus [START_REF] Lee | Clinical evaluation of corneal diseases associated with floppy eyelid syndrome[END_REF]. Some authors believe FES and obstructive sleep apnea syndrome could be part of the same pathological entity [START_REF] Sator | The influence of hormone replacement therapy on skin ageing: a pilot study[END_REF][17] [START_REF] Ezra | Changes in fibroblast mechanostat set point and mechanosensitivity: an adaptive response to mechanical stress in floppy eyelid syndrome[END_REF][21] [START_REF] Muniesa | The relationship between floppy eyelid syndrome and obstructive sleep apnoea[END_REF]. Other authors, however, consider them as epiphenomena occurring in the same patients [1][7]. Up to now, the exact pathogenesis of FES remains uncertain.

One of the secondary objectives was to define the overall upper eyelid laxity standards by age group. Our study shows that upper eyelid hyperlaxity could be defined by a measurement greater than the 3rd quartile depending on the age of the patient (with the McNab technique): 7mm between 20 and 29 years, 8mm between 30 and 39 years, 9mm between 40 and 69 years and 10mm between 70 and 89 years. These standards could be refined by a larger prospective study. In any event, these values are consistent with those found by McNab, who noted hyperlaxity between 15 and 25mm in patients with FES and laxity ranging from 5 to 10mm in the control group [START_REF] Mcnab | Floppy eyelid syndrome and obstructive sleep apnea[END_REF]. 

RESUMEObjectif:

  Evaluer la laxité palpébrale supérieure par tranche d'âge et analyser son évolution afin de pouvoir définir avec plus d'objectivité l'hyperlaxité palpébrale décrite dans les différents syndromes et d'étudier cette dernière en fonction de la position préférentielle de sommeil. Matériels et méthodes : Il s'agit d'une étude prospective, monocentrique réalisée chez des sujets sains entre 20 et 89 ans. La mesure de la laxité palpébrale supérieure a été réalisée selon la technique de McNab. Les informations suivantes étaient recueillies : âge, sexe, poids et taille, antécédents ophtalmologiques et généraux (diabète, HTA, tabagisme) ainsi que la position préférentielle de sommeil (decubitus ventral, latéral, dorsal ou sans préférence). Résultats : 280 sujets ont été inclus dans cette étude soit 40 par tranche de 10 ans. La laxité palpébrale supérieure moyenne était mesurée à 5,35 mm à droite (contre 5,38 mm à gauche) entre 20 et 29 ans et à 8,28 mm à droite (contre 8,43 mm à gauche) entre 80 et 89 ans. 161 patients dormaient décubitus latéral. La moyenne de laxité palpébrale supérieure était de 8 mm du côté préférentiel de sommeil et de 7 mm pour le côté controlatéral. Conclusion : La laxité palpébrale supérieure augmentaient significativement avec l'âge et la position préférentielle de sommeil. L'hyperlaxité palpébrale supérieure pourrait se définir par des valeurs supérieures 7 mm entre 20 et 29 ans, 8 mm entre 30 et 39 ans, 9 mm entre 40 et 69 ans et 10 mm entre 70 et 89 ans. Cette étude fournit de nouvelles données sur la laxité physiologique en fonction de l'âge et du côté du sommeil. Mots clés : laxité palpébrale, hyperlaxité palpébrale, paupière supérieure, floppy eyelid syndrome, lax eyelid syndrome, sommeil
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 12 Figure 1: Measurement technique: « vertical lid pull ». A: resting lid margin position of the upper eyelid in primary position, B: lid pulled upward maximally, C: measurement of the excursion of the lid margin after maximal manual traction

Figure 3 :Figure 4 :

 34 Figure 3: First (Q1) and third quartiles (Q3) of overall upper eyelid laxity (according to McNab technique)

  

  

Table 1 :

 1 Demographic characteristics. BMI: body mass index

	laxity (with McNab technique) of sleeping side

CONCLUSION

This study demonstrated that eyelid laxity is increased physiologically with age. Overall upper eyelid hyperlaxity could be defined by a measurement greater than 7mm (with the McNab technique) between 20 and 29 years, 8mm between 30 and 39 years, 9mm between 40 and 69 years and 10mm between 70 and 89 years.

For patients sleeping in lateral decubitus, this study confirmed the asymmetry of laxity, which increased on the preferential sleeping side.
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