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Abstract: Floppy eyelid syndrome (FES] is a frequent eyelid disorder characterized by eyelid
laxity that determines a spontaneous eyelid eversion during sleep associated with chronic
papillary conjunctivitis and systemic diseases. FES is an under-diagnosed syndrome for

the inaccuracy of definition and the lack of diagnostic criteria. Eyelid laxity can result from

a number of involutional, local, and systemic diseases. Thus, it is pivotal to use the right
terminology. When the increased distractibility of the upper or lower eyelid is an isolated
condition, it is defined as ‘lax eyelid condition’ (LAC). When laxity is associated with ocular
surface disorder such as papillary conjunctivitis and dry eyes, it can be referred to as ‘lax
eyelid syndrome’ (LES). However, FES is characterized by the finding of a very loose upper
eyelid which everts very easily and papillary tarsal conjunctivitis affecting a specific population
of patients, typically male, of middle age and overweight. Obesity in middle-aged male is
also recognized as the strongest risk factor in obstructive sleep apnea-hypopnea syndrome,
(OSAHS). FES has been reported as the most frequent ocular disorder associated with
OSAHS. Patients with FES often complain of non-pathognomonic ocular signs and symptoms
such as pain, foreign body sensation, redness, photophobia, and lacrimation. Due to these
clinical features, FES is often misdiagnosed while an early recognition might be important

to avoid its chronic, distressing course and the associated morbidities. This review provides
an updated overview on FES by describing the epidemiology, proposed pathogenesis, clinical
manifestations, related ocular, and systemic diseases, and treatment options.
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Introduction

Floppy eyelid syndrome (FES) is a frequent and
under-diagnosed eyelid syndrome.’»? It mainly
involves the upper eyelids that easily distort and
turn out with minimal lateral traction and the tarsus
appears soft, rubbery, and easily folded. Patients
present marked papillary conjunctivitis of the upper
tarsus with symptoms of irritation such as photosen-
sitivity, foreign body sensation, mucoid discharge,
dryness, eyelid swelling, and blurred vision.>

FES has been first described in 1981 by
Culbertson and Ostler,! who reported 11 middle-
aged and obese men with an easily everted floppy

upper eyelid associated with papillary conjuncti-
vitis. The authors hypothesized that in these
patients, the upper eyelid everts during sleep,
causing inflammation. Subsequently, different
clinical scenarios of eyelid laxity were reported in
scientific journals, using the term ‘floppy eyelid
syndrome’ vaguely and inconsistently.

In 1994, Van den Bosch and Lemij* introduced the
term ‘lax eyelid syndrome’ (LES) for patients with
chronic papillary conjunctivitis, punctate epithelial
keratitis, and ocular discharge, related to upper
eyelid laxity with a clear-cut cause. They identified
three subgroups: ‘paralytic LES’ in which eyelid
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laxity is associated with loss of tone of the orbicula-
ris muscle (e.g. VII cranial nerve palsy), ‘involu-
tionary LES’ where laxity is associated with
involutional changes in the tendons of the tarsus
and/or the canthus, and ‘mechanical LES’ in which
the ptosis and the disinsertion of the lateral canthal
ligament is caused by a mechanical force as in the
case of eyelid retraction by a lid speculum during
cataract surgery, or in the case of excessive and
repeated eyelids rubbing for chronic epiphora or
any other ocular surface irritative condition.>

Actually, eyelid laxity can result from a number of
involutional, local, and systemic diseases,® thus, it
is pivotal to use the right terminology. When the
increased distractibility of the upper or lower eye-
lid is an isolated condition, it is defined as ‘lax
eyelid condition’ (LAC). When laxity is associ-
ated with ocular surface diseases (OSD) such as
papillary conjunctivitis and dry eyes, it can be
referred to as LES.

Instead, FES is characterized by the finding of a
very loose upper eyelid and papillary tarsal con-
junctivitis affecting a specific population of patients,
typically male, of middle age and overweight with a
body mass index (BMI) > 30 kg/m? (BMI).-7
Obesity in middle-aged male is recognized as the
strongest risk factor in obstructive sleep apnea-
hypopnea syndrome (OSAHS), a highly prevalent
disorder characterized by repetitive obstruction
episodes of the upper airway resulting in oxygen
desaturation, arousals from sleep, and daytime
symptoms such as excessive sleepiness, poor con-
centration, and fatigue.®® Recent data from the
United States and Europe suggest that 14-49% of
middle-aged men have clinically significant
OSAHS.!% The association between OSAHS and
eyelid diseases was first described in 1990 by
Woog,!! and later in 1997 by McNab,!2 who diag-
nosed OSAHS in all eight examined patients with
FES and diagnosed FES in three patients out of 20
examined with OSAHS. In a recent cross-sectional
cohort study, a total of 431 consecutive patients
diagnosed with OSAHS underwent a complete
ophthalmic examination to assess the occurrence of
different eye diseases. FES was observed to be the
most frequent ocular findings occurring in about
50% of patients analyzed.!?

OSAHS is a significant harbinger of numerous life-
threatening disorders'415 and an early diagnosis of
FES could be considered an important clinical and
easily detectable sign to recognize and prevent
severe systemic diseases.

Epidemiology

The prevalence of FES in the general population
is difficult to measure because of the inaccuracy
of definition and the lack of diagnostic criteria; it
varies within a range from 2.3% to 3.8%.1¢
Usually it is associated with middle-aged over-
weight (BMI > 30 kg/m?) males, but recently it
has been demonstrated that it also affects females
(30% of FES cases) and, in a little percentage of
cases, the pediatric population.17-20

The prevalence of FES in OSAHS strongly differs
among all the studies, going from 2.27% (1/44) to
64.57% (164/254).1%21 Such variation may be
due to the different definitions of apnea or hypo-
pnea and may depend on different grouping crite-
ria for OSAHS patients. Nevertheless, there is a
strong correlation between OSAHS and FES —
particularly the higher OSAHS severity — the
more likely FES will occur.

Related systemic diseases

Patients with FES are often obese, with a
BMI > 30 kg/m2,1:2 and frequently are affected
by OSAHS, a syndrome characterized by repeated
partial and/or complete collapse of the upper air-
way during sleep, resulting in apneas and/or
hypopneas.1%13 Symptoms are correlated with
sleep disorders and arousal, resulting in excessive
daytime somnolence, cognitive/psychological
dysfunction, and poor quality of life.

OSAHS is correlated to numerous specific disor-
ders, such as cognitive and psychiatric dysfunc-
tions, respiratory complications, metabolic
abnormalities, hypertension, myocardial infarc-
tion, stroke, sleeping disorders, erectile dysfunc-
tion, and microsleeps, possibly leading to death
while driving. Currently, overnight polysomnog-
raphy (PSQG) type I is the gold standard for the
diagnosis of OSAHS!%415 During the exam, per-
formed in hospital (PSG type I) or at home (PSG
type II-III), it is possible to measure the Apnoea
Hypopnoea Index (AHI) represented by the
number of apnea and hypopnea events per hour
of sleep. Based on AHI, OSAHS can be classified
as mild (AHI 5-15/h), moderate (AHI 15-30/h),
and severe (AHI > 30/h).22

A recent study reported a higher incidence of
anterior and posterior segment ocular diseases in
patients with OSAHS with 56% prevalence of
eyelid disorders, 27% of corneal disorders, 13%
of macular disorders, and 11% of glaucoma.!?
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Thus, pulmonologists and ophthalmologists
should be prepared to collaborate in caring for
such patients.

A variety of genetic conditions have been
described in association with LES, including
Down syndrome, congenital cataracts, facial dys-
morphism neuropathy, and congenital hypergly-
cinemia. LES is also present in patients suffering
from Ehlers-Danlos and Stickler syndrome with
specific genetic mutations related to collagen
expression. 623,24

FES has been described in thyroid-associated
orbitopathy and especially in Hashimoto thyroidi-
tis. These patients are particularly exposed to the
risk of possible globe subluxations due to the
combined presence of lax eyelid and ocular prop-
tosis.?> Several other systemic conditions have
already been associated with FES, such as diabe-
tes, hypercholesterolemia, ischemic heart disease,
osteoarthritis, asthma, atopy, gastroesophageal
reflux disease, chronic renal failure, and schizo-
phrenia.?! Patients with FES are often obese but
assessing and identifying the eyelid laxity in the
non-obese and younger patient might expand the
impact of this important clinical finding.

Pathogenesis

The pathogenesis of FES remains undetermined,
but several decades of investigation have begun to
develop an understanding of the mechanism.
Culbertson and Ostler! postulated that spontane-
ous nocturnal eversion was the main pathogenetic
factor based on the observation that the signs and
symptoms were generally more frequent and/or
more severe in the eye on the side where the
patient preferred to sleep. They also suggested an
X-chromosome-linked inheritance pattern or
hormone influence since the high prevalence of
FES in male population.

In 1983, Parunovic? observed that corneo-con-
junctival lesions were uniformly distributed over
the cornea and not limited to the inferior area of
the ocular surface. He reported that nocturnal
taping caused distinct relief of subjective troubles
but the keratitis slightly changed.

Thus, he proposed that the reduced interface
between the loose eyelids and the ocular surface
would have compromised the distribution of the
tear film while producing poor wetting and subse-
quent widespread ocular disease.

Later, other researchers postulated a genetic pre-
disposition such as anomalies of gene expression
of connective tissues. Eyelid laxity was noticed
first in patients suffering from Ehlers-Danlos syn-
drome with mutations in the type V collagen
genes COL5A1 and COL5A2. Type V collagen is
a form of fibrillar collagen present in connective
tissues such as dermis, tendon, and ligament.
Mechanisms producing the abnormalities in those
tissues were probably associated with altered reg-
ulation of collagen fibrillogenesis due to altera-
tions in heterotypic I/V collagen interactions.26

Conversely, Netland ez al. have shown a reduction
of tarsal elastin in the lid structure of patients with
FES. Microscope examination of eight fragments
taken after lid-shortening surgery for FES revealed
chronic conjunctival inflammation, papillary con-
junctivitis, and Meibomian gland anomalies. They
observed a significant decrease of elastin fiber
quantity in tarsal plates compared with the control
group while the quantity and quality of tarsal col-
lagen fibers was comparable between groups.?’
Even Schlbtzer-Schrehardt er al. demonstrated a
loss of elastin fibers and the overexpression of elas-
tin-degrading enzymes in the tarsal plates with the
residual elastic fibers ultrastructurally abnormal.
They found high matrix metalloproteinase (MMP-
9) levels in areas with elastic depletion in patients
with FES in comparison with the control group,
concluding that the up-regulation of elastolytic
enzymes leads to elastic fiber degradation and sub-
sequently to tarsal laxity and lash ptosis. They
hypothesized that these modifications were caused
first by a mechanical factor and second by alternat-
ing ischemia and reperfusion injury of the tissue
with neutrophils infiltrating, principal source of
MMP-9.28 Taban et al.?° correlated the up-regula-
tion of MMP expression to hyperleptinemia, a
condition frequently present in FES patients.

Over the years, researchers have tried to explain
OSAHS and FES correlation. OSAHS?? is a con-
dition characterized by recurrent episodes of
complete or partial obstruction of the upper air-
way leading to intermittent hypoxia. It causes oxi-
dative stress and production of reactive oxygen
during ischemia-reperfusion injury and inflam-
mation. These factors contribute to the produc-
tion of high serum levels and activity of MMPs
found in patients affected by OSAHS. A common
underlying connective tissue disorder has been
hypothesized to explain the excess of oropharyn-
geal tissues found in OSAHS and the laxity of tis-
sue in the tarsal plate of lateral canthal tendons in
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Figure 1. Superior and inferior tarsal papillary conjunctivitis associated
with floppy eyelid syndrome.

Figure 2. Eyelid laxity in bilateral floppy eyelid syndrome in a 45-year-old
man affected by moderate obstructive sleep apnea-hypopnea syndrome.

Figure 3. Eyelid/lash ptosis and chalazia associated with floppy eyelid syndrome.

FES. A similar pathogenesis has been postulated
for the association between OSAHS and kerato-
conus.3? It has been suggested that MMPs and
proteinase inhibitors may be the causative factors

for developing keratoconus in healthy subjects, as
they lead to a reduction in corneal resistance and
corneal hysteresis. Furthermore, the recurrence
of hypoxic conditions may lead to anaerobic gly-
colysis and stromal acidosis, and may promote
the transcription of pro-inflammatory cytokines,
tumor necrosis factor-a, or interleukin-6, leading
to corneal thinning.

Clinical ocular features

Patients with FES present with marked papillary
conjunctivitis underneath the eyelids (Figure 1)
with symptoms of ocular discomfort. The patients
usually complain of tearing (70%), redness (44%),
photosensitivity, foreign body sensation, mucoid
discharge, dryness, eyelid swelling, and decreased
vision.” These symptoms are often worse in the
morning, depending on the side on which patients
prefer to sleep.! An easy eversion and increased
horizontal laxity of the lid is an important FES
examination mark (Figure 2). Corneal punctate
erosions, keratitis, and abrasions are often the rea-
sons for the ophthalmological examination, mostly
in the emergency room. Dermatochalasis, trichia-
sis, entropion, ectropion, eyelid and lash ptosis,
Meibomian gland dysfunction, and their compli-
cations such as the development of recurrent
chalazia are common signs (Figure 3).12:21

Patients with FES often complain of nonspecific
ocular signs and symptoms such as pain, foreign
body sensation, redness, photophobia, and lacri-
mation. Due to these clinical features, FES is often
mistaken for dry eye symptoms; earlier recognition
by clinicians could help to prevent the chronic dis-
tressing course and comorbdities. Clinicians
should include FES on the differential of ocular
surface symptoms and screen for the disorder
using one of several examination techniques.

Measurement tests

Depending on the complexity of the clinical pic-
ture, several parameters should be considered in
order to classify FES. First, eyelid laxity, which is
the most important feature, should be taken into
account. If present, other related clinical signs
such as conjunctivitis, dermatochalasis, and
ectropion should be considered.

Various methods have been used to quantify upper
eyelid laxity, but currently there is not a gold
standard for such evaluation. The McNab AA
method!? or ‘vertical lid pull/distraction test’ is the
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first and the most reproducible one. The examiner
places the thumb on the outer third of the upper
eyelid and brings it laterally and superiorly, while
the patient is in the primary position of gaze. The
excursion is measured during maximal vertical
pull using a millimeter ruler. Similarly, the test is
performed for the lower lid (Figure 4).

Following Figueira er al. ’s3! study on ‘lateralizing
eyelid sleep compression’ for which they used
calipers, Ting et al.3? coined the term ‘upper eye-
lid distraction distance (UEDA)’. Following dis-
traction of the upper eyelid with the patient in
downgaze, they measured the distance from the
posterior margin of the upper lid to the bulbar
conjunctiva again using calipers (Figure 5).

Robert er al.33 proposed the ‘vertical hyperlaxity’
test measuring the maximum distance between the
palpebral rim and the center of the pupil following
vertical traction of the upper eyelid (Figure 6).

Iyengar and Khan3# described the ‘upper horizon-
tal distraction’ test using a ruler, which can be
used to quantify the distance between the anterior
corneal pole and the anterior distracted upper
eyelid (Figure 7).

Beis er al.3> proposed a ‘time evaluation test’ to
quantify FES severity by recording the duration
of eyelid eversion in seconds following manual
upper eyelid eversion in downgaze.

Similarly, the ‘snapback’ test:3¢ is a diagnostic pro-
cedure run to evaluate the eyelid tone and the hori-
zontal laxity severity. This is usually only done for
the lower lid. Such a test involves grasping the eyelid,
pulling it off the eye, and letting the lid go. If the time
required for the lid to return its proper position is
higher than 2 seconds or the patient needs to blink,
then the lid will be recorded as positive for laxity.

All these tests have a limit due to the subjectivity of
the measurement dependent on the force applied
by the operator carrying out the eyelid distraction.

To overcome this limitation, Karger ez al.1® and
Sward3¢ introduced two devices (‘strain gauge
device’ and ‘laxometer’) that are able to objec-
tively measure the applied force required for the
vertical displacement of the upper eyelid.

These objective tests are more precise and repro-
ducible but are obviously less practical and appli-
cable in normal clinical routine.
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Figure 4. McNab AA method or ‘vertical lid pull/distraction’ test to measure

eyelid excursion using a millimeter ruler (20 mm).

Figure 5. 'Upper eyelid distraction distance (UEDA)’
test, measuring the distance from the posterior
margin of the upper lid to the bulbar conjunctiva
during eyelid distraction with the patient in down
gaze position (12 mm).

Grading system

Despite the proposal of several grading systems
for FES, they all have lacked construct validity.
The gold standard remains a subjective evalua-
tion of the upper lid eversion associated with the
presence of other clinical features.

We reported the principal methods to classify
FES.
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Figure 6. 'Vertical hyperlaxity’ test measuring the distance between the
palpebral rim and the center of the pupil during vertical traction of the

eyelid (19 mm).

Figure 7. ‘Upper horizontal distraction’ test,
measuring the distance between the anterior corneal
pole and the anterior distracted upper eyelid.

Liu et al.?7 classified FES into three groups based
on the amount of the upper tarsal conjunctiva
(UTC) visible after eversion of the upper eyelid:

e Group 1 (mild): less than one third of the
UTC visible;

e Group 2 (moderate): between one third
and one half of the UTC visible;

o Group 3 (severe): more than one half of the

UTC visible.

Similarly, Yeung er al.?® graded FES into three
groups based on the amount of exposed UTC
observed on maximal traction of the upper lid and
the presence of spontaneous eversion:

e Grade 1 (mild): UTC visible between 1/3
to 1/2;

e Grade 2 (moderate): UTC visible more
than 1/2;

e Grade 3 (severe): spontaneous upper lid
eversion on minimal lid retraction or on
forced lid closure with UTC totally visible.

Beis et al.?> staged FES into two groups:

e Group 1: in the presence of easy upper eye-
lid eversion which remains everted for up to
6 seconds despite the down gaze position of
the eye or voluntary orbicularis muscle
contraction;

e Group 2: in the presence of spontaneous
upper eyelid eversion which remains everted
for more than 6 seconds despite the down
gaze position of the eye or voluntary orbicu-
laris muscle contraction.

Medel er al.? realized that there was a direct rela-
tionship between the frequency of symptoms (for-
eign body sensation, tearing, irritation, photophobia)
and the tarsal papillary reaction. Patients with no
papillary reaction or papillaec smaller than 0.3 mm
were asymptomatic or presented few symptoms.
Patients with a papillary reaction between 0.3 and 1
mm experienced frequent (although not constant)
symptoms (several episodes per month). Therefore,
they classified FES in three grades according to the
severity of symptoms and the papillary reaction in
the tarsal conjunctiva:

e Grade 0: no symptoms or sporadic symp-
toms and minimal papillary reaction;

e Grade 1: frequent symptoms, papillary
reaction, and occasional keratitis, which
were easily controlled with topical humec-
tant treatment;

e Grade 2: included patients with constant
symptoms and a considerable papillary
reaction with corneal disease.

Dermatochalasis, ectropion/entropion, eyelid/
lash ptosis, and OSD should be considered in the
staging system but currently there is not a single
classification that considers all the clinical fea-
tures included in the FES.
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Therapy

FES is treated with topical medication for related
ocular surface diseases and/or with surgical
approach. If medical management of FES fails, sur-
gical approach is indicated for both symptomatic
relief and preservation of ocular surface integrity. It
is also important to treat comorbidities frequently
associated both clinically and pathogenetically with
FES. All patients with eyelid laxity should be
assessed and treated for OSAHS to decrease overall
systemic morbidity and mortality, it may also
directly improve FES. In 2000 McNab AA
described a reversal of FES after treatment of
OSAHS with continuous positive airway pressure
therapy.%0

Medical therapy

The treatment involves eye shields, taping the
eyelids during the night, topical lubricants or
ointments, and the patient should be encouraged
not to rub his or her eyelids, as this may exacer-
bate the lid laxity.!-2

Recently, Vieira ez al.¥! demonstrated that the
CPAP therapy might reverse FES and patients
with non-reversible FES appear to have more
severe OSAHS and a worse airway access.

However, the medical treatment of FES by lubri-
cation and modulation of ocular surface inflam-
mation is palliative when the pathogenetic causes
are not treated.

Recently, 0.03% bimatoprost, a prostaglandin
F2a analogue used for the topical therapy of
glaucoma, has been proposed as a possible alter-
native to surgery in the case of FES. The poten-
tial side effect is observed after a long-term
therapy with topical bimatoprost, in particular,
eyelid retraction/tightening, dermatochalasis
involution, and deepening of upper eyelid sulcus
could be an advantage in patients affected by
FES reducing distractibility and laxity of the
eyelid.+?

Surgical therapy

Various surgical techniques have been proposed
for the correction of the superior eyelid laxity,
focusing on the resolution of the upper eyelid
spontaneous eversion.

The full-thickness ‘wedge excision’ and the ‘lat-
eral tarsal strip’ were the first surgical techniques
proposed to restore the normal anatomy of the
eyelid.*>* Further studies have proposed some
modified surgical techniques introducing the
‘medial tarsal strip’, ‘canthal tendon plication’,
‘tarsal strip/periosteal flap’, ‘conchal cartilage
graft reinforcement’, or simply the ‘lateral tarsor-
rhaphy’.45-52 In 2019, Waldie ez al.>3 proposed the
‘FESplasty’ in which a periosteal flap based at the
inferolateral orbital rim is applied to the anterior
surface of the upper tarsal plate combined with an
upper eyelid shortening procedure.

In 2010, a long-term study®! involving 71
patients who had undergone surgery for FES at
Moorfields Eye Hospital demonstrated signifi-
cant recurrence rates varying from 25.6% to
60.6% depending on the procedure used. The
research provided strong evidence of better long-
term outcomes using the medial/lateral canthal
plication and lateral tarsal strip procedures in
comparison with the full-thickness wedge exci-
sion procedure.

As there are many eyelid disorders associated
with OSA and FES, surgeons should consider
concurrent correction of eyelid malpositions (pto-
sis, entropion/ectropion) frequently associated
with lid laxity.

Conclusion

FES occurs more frequently than expected
because it is often under-diagnosed and misdiag-
nosed. Due to the frequent association with
OSAHS, FES early recognition is important to
avoid serious sight-threatening and life-threaten-
ing conditions. For these reasons, FES should
be included in the diagnostic algorithm of
patients with OSD and also in patients with
OSAHS, and a multidisciplinary teamwork
should be mandatory.
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