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Purpose: Aim 1: To establish the incidence of lax eyelid syndrome Floppy eyelid syndrome (FES) was first described by Culbertson and Ostler in Laxometer development One of the most well-known systemic associations of LES is sleep apnea. Woog
(LES) in patients with newly diagnosed sleep apnea. Lax eyelid 1981, initially referring to rubbery, lax upper eyelids with tarsal papillary . A modified wire speculum that measures distensibility of the eyelid in millimeters using a constant spring-loaded force was the first to describe a relationship between obstructive sleep apnea and
syndrome is the association of distensible eyelids (in conjunction with conjunctivitis seen in young obese men (1). Several studies have described this was developed through Katena® for use in this study (Figure 2). : LES in 1990 (2). In 1997, McNab described 17 patients with LES, of which 8
metalloproteinase induced elastin deficiency) with a chronic papillary phenomenon since then, including Van den Bosch (6) and Fowler (2). were referred for a sleep study (16). All eight patients were diagnosed with OSA.
conjunctivitis. Aim 2: To determine the presence of matrix- - ? Bouchard et al reported an association of LES of only 4% in 11,975 patients with
metalloproteinases in the tear film of patients with LES, as elevated Obstructive sleep apnea (OSA) is a disease that affects predominantly B 5 OSA I a Loyola data mining study, suggesting that fax eyelid syndrome is

all o b vle for th | ' ¢ overweight individuals, with a reported incidence of 15-25% in males (3). Itis //*9 ,§ underdiagnosed and its implications under-recognized (5). However, the results
metalloproteinase may be responsibie Tor the ocular surface \ 3 of our study thus far, as well as our clinical experience, suggest a much stronger

characterized by interruption of ventilation for more than 10 seconds due to

mflammal.ton N LES; Aim 3: To compare current TethOdS for”gradlng airway collapse (13). This chronic hypoventilation places the individuals at high g association between OSA and LES.

the severity of eyelid laxity with a newly designed “Laxometer” and to risk for significant systemic morbidity including cardiovascular and ocular =

correlate these findings with the severity of OSA. ischemic disease (Glaucoma, ischemic optic neuropathy, and retinal vein A , & OSA is a significant cause of both ocular and systemic morbidity and mortality.
occlusion). LES and its association with obstructive sleep apnea (OSA) has \ N i The resultant absence of ventilation and hypoxemia as a consequence of this
been reported in numerous studies (2, 5, 16, 17) and a positive correlation ) disease predisposes these individuals to cardiovascular disease, congestive

Methods: All patients referred for an initial sleep study were asked to

.. : : : between severity of OSA and LES outlined by Acar et al., as in Table 1. (22, 5). Patient evaluation and data collection Figure 2. The Laxometer device
participate in the study. Those patients consenting to the study then

heart failure, pulmonary hypertension, stroke, and many other life threatening

ot o - i Clinical Control Moderate Sig (p<.05) Patients were identified for participation in the study at their initial sleep study appointment at the Loyola llinesses (4). LES has also been found to be associated with additional systemic
uzdﬁéwi?l?:a%((::ﬂ;rr e);:;nslgfetlosr;itlT;[;IdIgg;rfurila?ﬁglx’eigllg \I’/(I)Stg)izélse- Finding No OSAS OSAS Pulmonology Sleep Apnea clinic. Those patients agreeing to participate in the study then underwent ocular manifestations including hypertension, diabetes mellitus, and ischemic heart
puplis, | P ! ¥ ! 110pro FES 23.1% 41.7% 66.7% 74.6% p<0.01 examination consisting of visual acuity, color vision, pupils, intraocular pressure, slip lamp exam, and matrix disease (4). According to a 2010 report by the Harvard Medical School Division
9 tear film assays. Measurements of the degree of eyelid laxity was metalloproteinase-9 tear film assays (InflammaDry). of Sleep Medicine, the prevalence of moderate to severe sleep apnea in the US
determined using the following four methods: 1) degree of tarsal 0SD 12.57 22.90 4594 56.68 0<0.01 was about 25 million patients with 82% of patients (19 million) undiagnosed (34).
conjunctiva exposure; 2) ease of upper eyelid eversion; 3) degree of Ares e 2208 a2l Measures of the degree of eyelid laxity were also determined using four different methods: 1) degree of tarsal The total cost f(_)r_managing the s_;leep apnea, gnd other comorbidities was on the
medial canthal tendon laxity; and 4) distensibility of the “laxometer”. Schirmer 10.76 9.83 7.73 6.97 p<0.01 A AL to e - 9 o ) oY o order of $100 billion (34). The higher association of LES and OSA reported here
(mm) /- 358 +/-253 +]-2.42 +/-215 conjunctiva exposure (Figure 1); 2) duration of upper eyelid eversion; 3) degree of medial canthal tendon laxity; and will help the eye care community to gain better awareness and seek appropriate
TBUT 10.53 0.46 229 6.82 0<0.01 4) distensibilifcy of the_ “Iaxometer”._ Tarsal cor_mjunctiva exposure was_graded as des_,cribed by Acar et_al (22_). Du_ration Figure 3. Eyelid distensibility as referral for a sleep study.
Resuts: 1 oo atens 18 e tavebeen pcoa e B0 B e U e eyt v et B s s s e e s v bty sy e ottt
; ; : y4 It . | | | XIty W | y Ol Infroduced In this stuay. e distensibilit
?;l;dgo/tor)]USEfinr’]t7o?fn\iAr/]rngha¥iveer:tesC\i;;?gglgtee (:r;[](i)nr;?jvii) Sr:z\e/g ;F;(n:;” ds comeal Stain 3;_2‘3_60 2}?2.71 3}??)_72 1/1 ‘é_go P00t al (21). The horizontal position of the lower punctum was measured at rest and at lateral distraction with minimal was measured in mi||ir}rlleters as the 4 Additionally, 89% of the patients in this study with LES had positive tear film
' ' ’ pressure. Laxometer measurements were obtained as demonstrated in Figure 3. distance between the upper and lower MMP-9 assays. MMP-9 is a well-known inflammatory marker present in patients

and seven patients with LES were diagnosed with OSA. Aim 2: 14 of Table 1. Acar et al.
16 eyes (89%) with LES had a positive MMP assay (p< .001). Aim 3:

with dry eye syndrome. The statistically significant (p<.001) high association

specula bars. )
between MMP-9 and LES strongly supports the role of MMP-9 in the

The etiology of LES has also not been clearly determined. Netland et al

: . . . . . . . . . . thophysiol f the di well their predi ition t lar surf
We found a correlation betwe_en the average laxometer _ demonstrated a decreased concentration of elastin in the tarsal plate of patients Sleep study results were also recorded, including the apnea-hypopnea index (AHI), which is defined as the number of episodes of apnea or hypopnea in a one house g;eglsoegzl?c%ggsodr zdessa:;,oa;e © h?iter?ulgr 2?32222 ;)u gri%?firib?g ace
measurements and the severity of sleep apnea (22.4 m in with LES (7). Decreased elastin may be a result of a higher concentration of sleep period (14). OSA has been clinically defined as an AHI of great than or equal to five in a person with excessive daytime sleepiness. The severity of OSA is Keratoconiunctivitis );lleotr{) hic ke}eiitiz and man other’ noE-infectious ocular
nonexistent OSA, 23.3 mm in mild OSA, and 26.5 mm in moderate matrix metalloproteinases, particularly MMP-7 and MMP-9, in these affected graded into mild (AHI 5-14), moderate (AHI 15-30), and severe (AHI >31). inflammat{)r disea:c,es P ’ y
OSA). individuals (8). The possibility of a systemic elastin deficiency with elastin y '
deficiency in the soft palate as a potential cause of OSA has not been reported. All data was recorded and stored in REDCap, a secure electronic research database.

_ _ _ o Furthermore, Taban et al found elevated plasma leptin levels in patients with This study also sought to standardize a method of grading eyelid laxity and
Discussion: Numerous studies have repor_te_d an ?559‘3'61“0” _ LES. Leptin was proposed to trigger the inflammatory cascade by up-regulating Statistical analysis was completed on the preliminary data collected thus far, although the study is still ongoing. A one-sample binomial test allowed us to test comparing it with the severity of sleep apnea. Our preliminary data does
between LES and OSA. Lax eyelids, as a clinical sign, is associated MMP-9 resulting in the breakdown of elastin (9). In this study, we investigate whether the proportion of cases identified with LES were MMP-9 positive differed from a hypothesized expected value of 14%, which was the previously cited amount suggest that with an increase in sleep apnea severity, there is also an increase
with sleep apnea, but appears to be under diagnosed. This the presence of MMP-9 in the tear film of patients with LES to determine the of positive InflammaDry MMP-9 assays in mild dry eye syndrome (35). A nonparametric Kruskal-Wallis test was used to assess whether eyelid elasticity correlated in the eyelid laxity as measured by the laxometer (seen in Figure 4). However,
observation was confirmed in a large Loyola data mining study of significance of its role in the pathophysiology of the disease. with the degree of sleep apnea severity, and whether eyelid elasticity as measured by the laxometer correlated with other methods of grading eyelid laxity (medial these results failed to show statistical significance because our sample size is
12,000 patients with sleep apnea in which only 4% of patients with canthal tendon laxity, duration of eyelid eversion, and degree of tarsal conjunctiva exposure). small and underpowered. As our data collection is ongoing, we hope to further
sleep apnea seen in the eye clinic had a diagnosis of lax eyelids. We will also document the presence and severity of LES in patients with mild, ggf‘rrea};iie;]zEé?\;\lsegeﬁgigfnh;?ér%‘ggj‘g:ﬁ;&;iﬂr&aﬁefﬁIreei tor:\r/';vl:'s"’l‘

The results of our study thus far, as well as our clinical experience, moderate and severe obstructive sleep apnea. We will use several reported R eS u I tS . ) : : : € P y .
e : L . : : . described methods of eyelid laxity grading (tarsal conjunctiva exposure, duration
t h st t bet OSA and LES. OSA techniques for quantitating the severity of eyelid laxity as well as introduce a : : : :
Suggest a much stronger association between an : , hod f . id laxitv. the | il th e if th —— : - : : : _ _ of eyelid eversion, and medial canthal tendon laxity).
which is strongly associated with obesity, is a significant marker of new method for grading eyelid laxity, the laxometer. We will then determine if the Data collection is still ongoing, however our preliminary results included nine patients (18 eyes). Of these patients, 7 were determined to have sleep apnea (77.8%).
: - : e . . . severity in FES correlates with the severity of OSA. i i i ' - - - - 0 :
increased morbidity through its association with a wide variety of y y |I\E/|I|£\]/|h|:£ gatlents were (;Ietirmln;:d l’:(_) EaV(tehLE?h and sev;a-réI of thescte_ patlfch/s vysrett_:llc!agnbosgd f\]NIth OS?. IThe ol(a)z(irvesdspr(:/%or?on gftﬁafes with L_IfS (f89| Y) using the
systemic diseases including: cardiovascular disease, hypertension, T ———— | assay was significantly higher than the expected proportion (14%) identified by Schargus et al (p ) (35). We found that as severity of sleep apnea Refe rences
imonarv h rtension. and con tive heart failure. OSA patient edial Canthal Tendon Laxity increases, the degree of eyelid elasticity as measured by the laxometer also increased (Table 1). This is also demonstrated in Figure 4. However, this correlation
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Figure 1. Severe tarsal conjunctival Figure 5. Measuring degree of The number of valid cases used to compute the estimate. OD = oculus dexter R T o i oot o o s (o Ay e, S . S807: 73 211215,

exposure upon lateral upper eyelid lateral medié_ll canthal tendon laxity as (right eye) and OS = oculus sinister (left eye). AHI = Apnea-Hypopnea Index. 0.00— | 21 The s of Eaigue: The atmisig esonermis e of smansqd aeep sanet, Harvard Medical Seheol Diison af Sleep Medicine, 2010,
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