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Lagophthalmos: An etiological lookout to frame the decision for management

Rani H Rita M, Deepa M, Gitanjali V C, Tinu S R, Subbulakshmi B, Sujitha D, Gopinayik Palthya, Saradha M,
Vedhavalli T, Sowmiya B, Akalya R, Mathivadhani L S, Uma M, Bhavani R", Joy R Violet'

Purpose: To describe the etiology, clinical profile, duration of lagophthalmos cases and thereby, framing a
decision for the management based on the severity of Exposure keratitis (EK), Facial palsy (FP) with each
etiology and to describe the outcome of the management options. Methods: The method was a prospective
review of 120 lagophthalmos cases treated at a single tertiary center from January 2018 to January 2019. The
main outcome measures were analysing the association between age, etiology, duration and management of
lagophthalmos. Results: Of the 120 patients studied, paralytic etiology was noted in 86 and eyelid etiology
in 34 patients. The percentage of various lagophthalmos etiology documented were Bell’s palsy (35.83%),
lagophthalmos in ICU patients (15%), traumatic facial palsy(FP) (10.80%), stroke associated FP (6.67%),
infection associated FP (6.67%), iatrogenic FP, cicatricial lagophthalmos (5%), lagophthalmos post eyelid
surgeries (5%), neoplastic FP(3.33%), congenital FP (1.67%), proptosis induced lagophthalmos (1.67%),
floppy eyelid syndrome induced lagophthalmos (0.83%) and lid coloboma associated lagophthalmos
(0.83%). A statistically significant correlation was noted between exposure keratitis and age, with an
increased prevalence age advances. The management showed significant variation with individual etiology,
with some etiologies unquestionably requiring surgical management. Surgical management is crucial as the
duration of lagophthalmos increases more than 6 weeks, EK involving pupillary axis and poor FP recovery.
Conclusion: This study concludes that the conservative management was sufficient in all cases when the
duration is less than 1 week, Exposure keratitis not involving the pupillary axis (EK< Grade II) and FP with
good functional recovery ( FP < Grade III). The predominant causes being Bell’s palsy, lagophthalmos in ICU
patients and vascular FP. Whereas, cases with poor functional recovery of facial palsy(FP) and permanent
eyelid deformation require definitive surgical management like Traumatic FP & cicatricial lagophthalmos.
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The term lagophthalmos is used to denote the partial or
aberrant closure of the eyelids. Eyelid closure is facilitated
by orbicularis oculi muscle supplied by facial nerve (FN). So,
for a proper eyelid closure, an intact facial nerve and eyelid
architecture is crucial. Conditions causing derangement of one
of these two components results in lagophthalmos.!**

A Korean study reported the overall prevalence of facial palsy
as 0.12%.P! Facial nerve paralysis (FP) occurs in 30 to 40 people
per 100,000 annually in the United States.**! Out of these,
per 100,000 cases annually, Bell’s palsy accounts for 25 cases,
infectious FP 7.7 cases, neoplastic FP 6.8 cases, and traumatic
FP 4.1 cases.”! The incidence of lagophthalmos in intensive
care unit (ICU) patients is quite high (21%-75%), sedative and
neuromuscular blocking agents used for ICU patients attribute
to lagophthalmos.*”! Lagophthalmos resulting from eyelid
surgeries do contribute to significant numbers, with one study
citing post-op lagophthalmos as high as 47%.!

Lagophthalmos results in exposure keratitis which
ultimately results in corneal blindness. Though lagophthalmos
results from several causes, the ultimate goal in the management
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of lagophthalmos resides in the treatment of exposure keratitis
and in providing an acceptable cosmetic appearance. Several
studies comparing the different treatment strategies for a
specific etiology like facial palsy, cicatricial lagophthalmos,
and postoperative lagophthalmos are available. But there is
lack of information regarding a holistic approach to a case of
lagophthalmos. Proper recommendations to approach a case of
lagophthalmos and to prevent corneal blindness is diversified
among literature. Thus, this study was carried out to describe
the etiology, clinical profile of lagophthalmos cases, and to
frame management options based on the etiology.

Methods

This hospital-based, cross-sectional, analytical study
was carried out between January 2018 and January 2019.
Out of 135 patients reported during the study period,
120 who consented were enrolled in the study by consecutive
sampling method. The study was conducted at a tertiary level
medical college hospital in Tirunelveli, Tamil Nadu, India.
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Institutional ethical board clearance and informed consent
were obtained prior to commencement of the study. The
selected patients were categorized based on the etiology as
those with paralytic causes and eyelid causes, based on the
classification dictated in a previous journal of American Academy
of Ophthalmology.™

The operational definition for enrolling the subjects of
lagophthalmos in the study was the presence of gap between
the eyelids in millimeters on attempted closure of eyes.! The
inclusion criteria were the diagnosis of lagophthalmos caused
by various etiologies. They were considered to be eligible for
participation in the study. The exclusion criterion was facial
paralysis associated with other cranial nerve palsies like
oculomotor nerve resulting in ptosis.

Study instrument and procedure of data collection

A semi-structured questionnaire was framed. The first part
included demographic details of the subject; the second
part consisted of history pertaining to the identification of
etiology; and the third part retrieved findings of ophthalmic
examination. Each study subject was photographed before and
periodically after surgery. Visual acuity was assessed using
the Snellen chart. Severity of exposure keratitis was assessed
using a slit lamp with fluorescein staining. Keratopathy was
graded on a scale of 1-6 [Table 1].% The paralytic group was
graded based on House-Brackmann scoring system for facial
palsy (FP). The scoring was done by asking the patient to lift the
eyebrow, following which the measure of upward movement
of the middle portion of the top of the eyebrow was noted in
centimeters. Then, by asking the patient to clench their teeth,
the outward movement of the angle of the mouth was noted.
Each anatomical landmark carried 1 point for every 0.25 cm of
movement, up to a maximum value of 1 cm; thus, altogether,
a maximum score of 8. Based on this scoring system, the
functional recovery was graded [Table 2].

Table 1: Grading of exposure keratitis!'”

Grade Corneal Findings

Grade | Punctate epithelial erosions (PEESs)
involving inferior third of cornea.

Grade Il PEEs involving more than the
inferior third of corneal surface.

Grade lll Macroepithelial defect (MED)

Grade IV Stromal whitening in the presence
of epithelial defect (SWED)

Grade V Stromal scar.

Grade VI Microbial keratitis.

Table 2: House-Brackmann scoring of facial palsy

Grade Description Measurement Function Estimated
% Function %

| Normal 8/8 100 100

Il Slight 7/8 76-99 80

1l Moderate 5/8-6/8 51-75 60

\Y Moderately 3/8-4/8 26-50 40

severe
\ Severe 1/8-2/8 1-25 20
VI Total 0/8 0 0

Based on the above scoring, the severity of lagophthalmos
was assessed, tabulated and statistically analyzed using
Statistical Package for the Social Sciences (SPSS) version 25.
Descriptive analysis was done, and demographic and clinical
characteristics were expressed in frequency and percentages.
Chi-squared test or Fischer’s exact test was used to explore the
association of various categorical variables.

Results

The study comprised of 120 lagophthalmos patients of varying
etiologies. The subjects were grouped based on their etiology.
Eighty-six patients had lagophthalmos due to FP, such as
traumatic FP, vascular FP (following stroke or diabetes), Bell’s
palsy, FP due to tumors of the ear and parotid, FP due to
infections of the ear and parotid, iatrogenic FP, and congenital
FP. Thirty-four patients had lagophthalmos due to eyelid causes
like cicatricial lagophthalmos, lagophthalmos after eyelid
surgery, lagophthalmos in proptosis, floppy eyelid syndrome,
lid coloboma, and lagophthalmos in sedated patients in ICU. The
distribution of patients based on the mean age, sex, exposure
Kkeratitis, treatment management (conservative/surgical), and
outcomes are provided in Table 3. The mean age of the study
was 42 years. A statistically significant correlation was noted via
the Chi-squared test (99.95% probability) between occurrence
of exposure keratitis and age, with an increased prevalence
with advancing age. The percentage of various lagophthalmos
etiology documented were Bell’s palsy (35.83%), lagophthalmos
in ICU patients (15%), traumatic FP (10.80%), stroke-associated
FP (6.67%), infection-associated FP (6.67%), iatrogenic FP,
cicatricial eyelid causing lagophthalmos (5%), lagophthalmos
following eyelid surgeries (5%), tumor-induced FP (3.33%),
congenital FP (1.67%), proptosis-induced lagophthalmos (1.67%),
floppy eyelid syndrome-induced lagophthalmos (0.83%), and lid
coloboma-associated lagophthalmos (0.83%) [Fig. 1].

The severity of exposure keratitis and severity of facial palsy
dictate their management. Surgical management was employed
for only those cases that presented with exposure keratitis
of grade II and above (threatening the visual axis), and FP of
grade III and above (estimated functional recovery of FN less
than 50%), as increased prevalence of visual loss was reported in
this category.”! Remaining cases were treated with conservative
measures like tear supplements, eyelid taping, punctal plugs,
eyelid stretch exercises, and physiotherapy. The surgical
management primarily employed was tarsorrhaphy. Temporary
tarsorrhaphy was performed in all patients with lagophthalmos
more than six weeks duration, and also in those with grade II
and above exposure keratopathy irrespective of the duration of
lagophthalmos [Fig. 2]. Permanent tarsorrhaphy was performed
in cases with grade IIl and above House-Brackmann scoring
of fp and for persistent lagophthalmos more than 24 months
owing to the evidence of poor FP recovery noted. If significant
upper eye lid retraction was noted in those scheduled for
permanent tarsorrhaphy, additional levator recession was also
performed.™ For patients with significant lower lid malposition,
a lateral tarsal strip or medial canthoplasty procedure was
done™ [Fig. 2c and 2d]. Based on the aforementioned criteria
for conservative and surgical management, this study was
undertaken and the results analyzed to determine the distribution
of lagophthalmos among different etiologies; its chronicity was
also evaluated. The outcome of this protocol of management
involves downstaging of exposure keratitis severity, acceptable



A 2022 ita, et al.: Clin roach to lagophthalmos management ;()79
g
st 1 1calapp gop.
Uugu: R 2
8

ted by
ea protec
lera visible and corn . IIZ:SS) in open
e (only lower e al ptosis (1 mm e tresolution
eyehd closur enon) and minim dup those withou eand poor
, om llowe. . dry ey
Bell’s thr; ients were fo \ iphora, ike botox
ot | Patien ignificant epip ions like 8
T e~ position.! I;aratitis and Slgmﬁcarther intervenﬂonsorbicumns
] ® - T~ 3 - f exposure ke equired fU_ sions, sub- e
3552~z OF EXpO: appearance req id facial suspen: The outcom
Q= 4 cosmetic ap duce ptosis, m le lamellae spacer. up and are
o injeCtlon t(osu(;OF) lift or midd ed long_term follow
: ee
— oculi fat rocedures n
E: Ny-o-o0o0~-o following thes? I:;his study."” analyzing the
2 '§ gl T not discussed in easures were d management
- 9oc e m ; an i
. utcom ration, . uration
8 The malget(‘),veen etiology, dfzcﬂitate analysli (éweeksf
6 6 - - o association os patients. To d into <1 week, tion of
28~ N~ o - hthalm bdivide ing the dura
A of lagop Imos was su On analyzing t methods,
S >¢ ophtha eeks. agemen IS
e 23 of lagop ks, and >12 weel logy and manag less than on
o —12 weeks, ith the etio igh for . nce
s . o - 6 hthalmos wlt. ificance was h g s mean dlffere.
ol e~ N o o lagopht ared signific e interval. It her duration
3e¥ |5 - - the Chl'squat 99.95 Conﬁdeni'vely less than Otblished that
= . 1
:>:' g = week (18.?)Was also Coml’lf.ariategorically esfagophthalmos
o ith t tes . This .. for la .
with ies. . ient ; ance
. o interval f‘"eql}eﬁnageme“ ' the Chisquared B
T_) ; © B ooowomomoo medical hnel ?Neek Comparlngdturation interval(%fhi_squared
> B for ks 3 p
wolls of less than . interval 6-12 wee ical
B3 fidence . , and : t surg
0 25 at99.95 Cond significance: 2'3? established tha hthalmos
2 o (Chi-square 8), it could he duration of lagop
X cpe ce: ’ . e
2 = o © < significan tis crucial as t [Fig. 3]. . t
g 2% o we- oo o fo more tham 6 weekes ies with differen
8 % g ¥ ;Ecreases to more e keratitisalso Yaneitain etiologies
o = fexposure only in ce in ICU
3 o The occurrence of sxposure abseity lagophthaimos ogenic
= . su ’ ’ iatr
g w N N o etiologies. EXP? order of Bell’s plje-associated .FP, liiologies
° £ _ - oo in the desCendmg. rgery, stro maining e
5 50 e~ e A A ig. 4]
2 gL Patient(i’ P fection-associate sure keratitis [Fig. 4]. h each
IR o , and in ith expo. . with e
E 5 “ .Fri,ariably presentwi hthalmos dlffereiing surgical
o 7 o 0O © o i ement of lagop estionably requ difference
c 3 e Faoaom The manag me etiologiesun%u f test, the mean isions of
g ‘3 g’ g ¥ etiolog}’/ Wltl: T-(-[)able 4] AS per t Vevlth bI‘Oad Sulbd‘llzries Wlth
n = en ar Py t :
21 k= managne :;ement does 'n(if)gvy ]};,)ut it S1gnlﬁF§£ ‘gith trauma’;l)c
=T ® of ma lid etio " io was hi . atio 1),
5 5 ~ ~ - oo ralytic and eye he surgical ratio tricial eyelid (r lid
g 28 |o o o P e ] etiology. T ratio 1), cicatrictl floppy eye
o g E ™ ]'ndlvld.u 1) Congenital FP (hthalmos (ratIO )., ted exposure
5 ET FP (ratio 1), iated lagop e
§ ® N PrOPtOSIS_aSSO'Co 1), and lid Co-lolb ies have a S.urg?(j)r Bell’s
% 55 @~ o< o ~ syndrome (r'atll) The other etio ;)ggical ratio bengU patients
- E ~ itis (ratio 1). lowest su inl
x RS keratitis ith the lo hthalmos - .
a § g N Qo of less than 016 Z;) followed bytlilgl(:)lg (ratio 0.25), [Fig. 5] |
5 — i io 0. iate se
> g oz ilsesess palsy (rati nd stroke-associ was assessed ba o
s Slos |+ (ratio 0.22) a ing the treatment vements wer
c E oo & following nd impro orable
o s tcome follo d above a howed favoral
o S © N~ The ou entione in the ICU showec which
@ G| o <+ © « factors m tients in . Conditions
) el e Y« on the , and pa tively. . d ear,
g g \I:L noted. Bell’s pali/y and 94%, reSPGCrS of the paro’tlc.1 aI::auseS
@ @ oses of 93% a e like tumors icial eyelid c
S o ® o progn: ening of diseas ar, and cicatri %, respectively.
® E® ¥ had WOLSS of parotid farég(ye 62 5%, and FSI(’) f;i(e stroke- an/d
< =T infectio o R of 87.5%,
= g < m rognoses resolution . 92% and 87.
& = = L Show?d P which showed d a prognosis of very.
2 55 2 o e 2D e howed 100% reco
- ¢ 2 > 5 5 trauma'assocgu other causes sho
° v 82 2= espectively.
5 2 2 S 5385 : is to prevent
- = ® © E— € . 1 0S 18
3 582 §Eg Discussion O s T
= L x = o 0 lo eye
= o ® = . r oa store
2 o f e 58 E 3 The P“makyﬁtitis and to re
2 scfggise exposure ke
. c Q Q =z
™ T x x S5 8 @0
[} [CRO) $ W w
2 s &
e
®
'—



3080 INDIAN JOURNAL OF OPHTHALMOLOGY Volume 70 Issue 8
40.00% - 35.83%
35.00%
30.00%
25.00%
20.00% 15%
15.00% 10.80%
10.00% 6.67% 6.67% 6.67% 5% 5 %
3.33%

5.00% - 167% 1.67% 083% 0.83%
0.00%

~ O 3 S8 ¢ N © P \a

& @ K 5 S S N S o S N

N\ \ (@) Q O &
X N N & \ L 0@0 N & < O

Figure 2: Clinical pictures of patients who underwent surgical management - - preoperative picture (a), post-operative picture of lateral tarsorrhaphy
with lateral tarsal strip procedure (b); preoperative picture of lagophthalmos with medial canthal tendon laxity (c), postoperative picture following
medial canthoplasty (d)

25

20

\a 3 5\ N 9 »
S & 7 N S & V\\ & & /\0 & s~ &
\ S R N % ° < & $ { \2 Q’ A
¥ i >4 R & & ° & o © Q ® L
S N S ¥ S S R < RS S &
© < S A5
«% 4 Q
(7
QO
m<lweek m1-6weeks m6-12weeks m>12 weeks

Figure 3: Analysis of duration of lagophthalmos with various etiologies

severity of the aberration varies with different etiological
variants of lagophthalmos. Hence, this first of its kind study
intended to frame an individualized, case-based approach
by aiming to establish a correlation between etiology and
management. Based on the above-mentioned data, the
study demonstrated that the occurrence of lagophthalmos
in a tertiary setup, multi-specialty hospital is highest in
Bell’s palsy (35.83%) followed by lagophthalmos in ICU
patients (15%). It was also observed that both of these

conditions had less duration of the disease and respond better
for conservative management with 95.4% recovery in Bell’s
palsy and 78% recovery in lagophthalmos present in ICU
patients. Subsequently, higher occurrence was noted among
traumatic FP (10.8%) which required a higher threshold for
surgical intervention (100%). This was followed by infection
of the ear and parotid—associated FP (7%), and iatrogenic
FP (7%), both of which have median range of threshold for
surgical management (40%-60%). The lower incident causes
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Figure 4: Analysis of exposure keratitis with etiology

1 Table 4: Depicting the etiology and the management
method adopted
Paralytic Causes Surgical Conservative  Surgical
Management = Management Ratio
Trauma 13 0 1
Stroke 2 6 0.25
Bell’s palsy 2 41 0.046
Tumor 3 1 0.75
—SURGICALRATIO Infection 3 5 0.375
Figure 5: Analysis of surgical ratio with various etiologies Iatrogen.|c S 3 0.625
Congenital 2 0 1
. o Total 30 56 0.348
of the eyelid group, namely cicatricial lagophthalmos, floppy - - - -
eyelid syndrome, lid coloboma and proptosis associated Eyelid Causes Surgical Conservative  Surgical
exposure keratitis, had a definitive need for surgical Management _ Management Hatio
intervention (100%). The duration of lagophthalmos had Cicatricial 6 0 1
a strong influence on the decision-making regarding the Post eyelid surgery 3 3 05
surgical intervention. As the duration of lagophthalmos Proptosis 5 0 1
crossed 1 week, the need for surgical management was .
. . . . . Floppy eyelid 1 0 1
higher and it was the highest as the disease existence crossed Lid colob ] 0 )
6 weeks (Chi-squared significance: 8). d coloboma
Patients in ICU 4 14 0.22
A retrospective study evaluated 96 consecutive individuals Total 17 17 05

with FP who received ophthalmologic evaluation at a tertiary
care center. The study measured multiple parameters like the
time interval from the diagnosis of FP to commencement of ocular
symptoms, to the initial ophthalmologic evaluation (IOE), and
the severity of exposure keratopathy and eyelid malposition on
IOE. The study discovered that the most common etiology of
FP was subsequent to surgery, while Bell’s palsy (25%) came
second. Punctate epithelial erosions (PEEs) were observed in
75 patients. The study concluded that exposure keratopathy
was highly prevalent and stressed on the significance of
ophthalmologic evaluation of FP patients.l"™! In contrast, in
the present study, Bell’s palsy was the major cause and 57.5%
patients exhibited exposure keratitis.

Another retrospective descriptive study in 99 eyes of
LMN facial palsy identified Bell’s palsy as the most common
etiology (70.5%) and that it responded well to medical
management if the duration was less than a week’s duration.
Surgical management was employed as the duration crossed
6 months.' Similar to that, our study also identified that
conservative management was sufficient in lagophthalmos of
less than 1 week (Chi-squared significance: 18.6; P value <0.05).
Temporary surgical management was needed in our patients
for 6 weeks to 24 months. Permanent surgical procedures were
performed for all cases beyond 24 months.
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An observational, longitudinal study in Manchester Royal
Infirmary examined the eyelid position, conjunctival edema,
and keratopathy of 26 patients in the ICU. Seventy-five percent
of patients under heavy sedation or muscle relaxants were found
to have lagophthalmos and 42% some degree of keratopathy.
The investigators also noted that punctate epithelial erosions in
the inferior portion of the cornea progressed to macroepithelial
abnormalities if not addressed. The study documented a direct
relationship between ocular surface disease to the degree of
lagophthalmos to the level of drowsiness or paralysis.'”) In our
study, exposure keratitis increased with advancing age, and
lagophthalmos in ICU patients was observed in 15% of cases,
with most of them occurring in 1-6 weeks.

Nemet and Vinker, in a retrospective and population-based
investigation, analyzed the electronic medical records of
4,463 patients diagnosed with Bell’s palsy from 1 January
2003 to 31 December 2012. This study measured two main
ophthalmic complications that resulted from Bell’s palsy,
lagophthalmos. and keratitis. The researchers found that the
rate of post—Bell’s palsy lagophthalmos was 3.45% and keratitis
was 0.63% at 1-3 months, and both showed a tendency to
develop in older patients. Similar age and duration relation
were noted in the present study as well.[*®l

Conclusion

This study concludes that early intervention in the management
of lagophthalmos could provide better results. Conservative
management was sufficient in all cases when the duration
was less than 1 week, exposure keratitis not involving the
pupillary axis (EK < Grade II) and FP with good functional
recovery (FP < Grade III). The predominant causes were Bell’s
palsy, lagophthalmos in ICU patients, and vascular causes
of FP. Surgical management can be planned as temporary or
permanent procedures based on the clinical profile of etiology
causing lagophthalmos. Etiologies with prolonged duration
of recovery like traumatic FP and cicatricial lagophthalmos
could be planned for permanent surgical procedures at
the early stages rather than awaiting improvement with
conservative measures. Based on this study, treating a case of
lagophthalmos based on the clinical profile of various etiology
could provide a better outcome. A long-term comparative
study will be able to further corroborate the findings of this
study.
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