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Figure 1. Lagophthalmos measured by photograph. This is a

oL

photograph of a patient of his both eyes with frontalis
suspension at postoperative 1 month.

Aol7h A=A dopr A stlnt. vhef 919 Aol Aumpelol ATl Yid FAAQ 5AE V2T F
Zol7k itk =& AuduEFe B 9%E sbeltH(Table 1).
TAE 847 FAAA, Fa F B wig B =F EE AN £ A3 £ F 15 Y, 34Y
A Zred S ate] Al biste] B3 o APS Hgste] B¢t AEE 378t 8 mm
719 947 Ho|ZE v|he] 7o AxZ Agtor,
CHAT} Higd T ATA] IR el ARlE Bste] Eqke] A
=5 ZAaUtHFig. 1). 3] b= ARS st
2004d 1147 20054 34704 ok 2718 31 Scion Map 9AEA ZEaYS o] g3te] B
Al 199(33%h) o) fAfell hetd W A7E =2 paigo
Arskglth. AR oM by, Aedd =
W, skeldel sA=e] gle dAks ALt =2 Z4akX| 2k AK Corea sensitivity test)

= W3 = =AE 829 750l 4 mmolsil

A EAEARE A9 Belld g ol Z}ekx)z+e- Cochet-bonnet 747 (Luneau
o, & sA4d ofste] A7t hEZEE o]§3 o]} Ophthalmologie, Chartres Cedex, France)Z
< ZA7|so]l AlgHAY. A ZHA A= Cochet- 0]-8-5}¢] —f—@'&]—%\q—.uflg Cochet-bonnet 24
bonnet FZAZSAHAE o|&A, FEUFIYAL Ae 0-60 mm=E Zo|7} 2HH+= nylon HHZ T
(tBUT) & &7 2wHIHALE & A3 $o Algs) =o] Atk Nylondfi7t S42tete] #2302 F=
Ack. A=Y =34 S grades Borodic A 9 sl A7} 274 =4S weo] Mg 2
et al'’o] At WA o2 AFT Al AV H4 o2 2Asg1, Aee Zol= HY(60 mm)= 3

Table 1. Grading scale for cornea exposure

Grade Description
0 No symptoms of exposure keratopathy
1 Symptoms of transient ocular irritation that can be relieved by lubricating ophthalmic drops or ophthalmic ointment
2 No symptoms of dry eye syndrome; however, superficial punctate keratopathy of less than 1/8 of the cornea; no

evidence of ciliary injection of the eye

3 Symptoms of exposure keratopathy (ocular irritation) associated with evidence of superficial punctuate keratopathy of
less than 1/8 of the cornea; no evidence of ciliary injection of the eye

4 Symptoms of exposure keratitis (pain) associated with superficial keratopathy of greater than 1/8 of the cornea on
slit-lamp examination and early injection of the ciliary vessels

5 Greater than 50% of the cornea has superficial punctuate keratopathy associated with ciliary injection and pain

6 Corneal ulceration associated with extreme pain and intense photophobia ; tarsorrhaphy or extended pressure patching

may be necessary
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— ottt ol Xl A 47 & M 7 =

Aol ANFste] B E4e A R 5
mm#A Aol Lol @A sl F24e =2 WA
ARSI, 2] ol 33 42 A
W 271 171 4 2 S dolE ez o
SEREL TS Aw}om 9Jafe] 2ubx|z}
AAkE B @A Sstel AgEiglon, Avke ¥

T+RFHAAZ FAISIAT

E7|22H|ZAHBasic secretion test)

Hr

WAL w2 BHIE EAE] Aske] At wEA]
Proparacaine hydrochloride 0.5% (Alcaine®,
Alcon-Couvreur, Puurs, Belgium)< #<eHslar 3
i S AAE Adent. A2 HAF 83 (Alcon
Laboratories, Fort Worth, TX)E 3leta9] 71&%
TTAANA 1/3 5919 ARl 523 AR F &
A7F AR =g ey deE S04

==9 T3 AlZK(Tear break up time)

83322 (Fluorescein, Haag-Streit Internati
onal, Koniz, Switzerland)o] #3897]&H 3 W
&5 JHS T 71Z9] sl ZAuhdol &3]3 Aol

F A £ APHIES AAste] YPBAo] FUsH

Table 2. Demographic characteristics

Race All Korean
Age 12.7 years (6-65)
Sex (F : M) 8 : 11 patients

Bilateral : Unilateral surgery 14 : 5 patients

Follow up period Mean 6.8 (range 3-11) months
Preoperative levator function Mean 2.6 (range 1-4) mm
Mean 1.4 (range 0-4.5) mm

8 eyes

Preoperative lagophthalmos
Previous frontalis sling with

supramid

20068 —

=2 34t Cobalt blue &
Fa oS Zo]x] REF Sk e oA #zks)
TR 2 HE AxFo] HE iR g
AotAth. 5319 HAE A&5H o F Ag st
At
2 Ao e Egte] 71“1}*]74 T=te] Qg
Eo] Bl vA= o 3]
E<to] 3 mm o) A “?ﬂ :rLJ/} 3 mm“]&
A FollA = A & . 1714, 370
Al o] ZyekA|ZEH AL -Lr%“—} JJrJJ /\]1_, 1—57]%%‘3]
AL ApolE BT
EQre] Az w2 zjolE Hris] {3ty &
371€ <] 7—?““6‘-‘”4“*—2— exposure grade scale) 03
(e Qe )9 25 201 (=FA 7
AyFo] de MY 1 ——E'—P_i 235l x|zt ®
Eut okgA 2 =5 EH|ES vlwsyt 57:1]1‘?—*—18
independent two sample t-test, repeated
measures ANOVAE o]&3l A5 0.050)7%¢
9] pvalueE u|e zpol2 T1F3IFTHSPSS 13.0).

ofr

=

gkl A Aw

2>
ol

= N Ao
J[Nv )

> 82

=

s
=
=

A
Eh o

M ot Fr

& a}
B A & 190 §He o4 1198 B
gtk 599 BAE %JJ ﬂgszi Feg
sk Gl diste] $6 e BAE 149013
Ao S 6AA 65ME HEAHS 12 7/‘%]951

on & A TAE YD
AH(Table 2).

F& A% & F 13, UIE, LY EQtg A=
S’Jr”‘”’XVL TE7 ‘_1"5:‘1175. 3 -Lr%‘# 13 A7) A

= Table 33 2t} &% 15 B A=y} 714 A5t
Rl o] F HAH o= %‘io}i’\iﬁ‘r(Repeated measure
ANOVA, p(0.05). Z2e8jv} Z49A7Z} wE7]| 22 A
AL, A= 9y AZEe A0 HE) &3 Qv ¥
312 Holx] ¢otti(Repeated measure ANOVA,
p>0.05).

9] 75 %T—I 2.6 mm

Table 3. Preoperative and postoperative lagophthalmos, corneal sensitivity, tear film break-up time (tBUT), and basic secretion test

Lagophthalmos (mm) CST (mm) tBUT (sec) Basic secretion test (mm)
Before surgery 1.4+1.3 56.6+3.6 8.3+1.2 9.7+2.1
POD 1 week 3.740.9" 56.943.5 8.3£1.3 9.6+£2.2
POD 1 month 2.9+1.17 56.3£4.0 8.3£1.3 9.242.6
POD 3 months 25412 56.9£3.9 8.5£1.1 9.243.0

CST : Corneal sensitivity, tBUT : Tear film break-up time, POD : postoperative day.

" Repeated measures ANOVA, p<0.05.
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Table 4. Comparison of cornea sensitivity, tear film break up time (tBUT), basic secretion test between eyes with lagophthalmos

3 mm or more and those with lagophthalmos less than 3 mm

Postoperative period Lagophthalmos ~ Number of eyes Mean+SD P value
CST (mm) 1 week > 3 mm 27 57.0£3.2 0.82
<3 mm 6 56.6+5.2
1 month > 3 mm 20 57.0+3.7 0.26
<3 mm 13 55.3+4.3
3 month > 3 mm 19 55.8+3.1 0.12
<3 mm 14 56.0+4.2
tBUT (sec) 1 week > 3 mm 27 8.0+1.4 0.03°
<3 mm 6 9.4+1.0
1 month > 3 mm 20 8.5£1.5 0.48
<3 mm 13 8.1£1.0
3 month > 3 mm 19 8.2+1.2 0.08
<3 mm 14 8.9+0.9
Basic secretion test (mm) 1 week > 3 mm 27 9.6£2.2 0.74
<3 mm 6 9.3+2.0
1 month > 3 mm 20 8.9+£2.7 0.49
<3 mm 13 9.6+2.4
3 month > 3 mm 19 8.8£2.7 0.60
<3 mm 14 94433
CST : Corneal sensitivity, tBUT : Tear film break-up time.
' Independent two sample t test (p<0.05).

EQre] AE7F 3 mmeldel v 3 mm 016} T Table 5. Comparison of cornea sensitivity, tear film break
ol ZteiA 2}, et B Al EE TR R AR up time (tBUT), basic secretion test at postoperative 3
gt 23 o $ 159 S38¢ =52 «4"‘4 A ZEol] months between eyes with clear cornea (18 eyes) and
Ak u)le 2ol & BAa gE HAA Zbol= §l exposure keratopathy (15 eyes) at postoperative 3 months
Q. F, EF 1F0] 3 mmeolde] B B9l F#9

2ot 513 A)7ko] 3 mmu|Te] FET FEu 5t Cornea status MeantSD P value
HAzte] ojEgle Aolz A2 s B F AT ST (mm) A 56.144.4  0.16
(mdependent two sample t-test, p¢0.05)(Table 4). B 58043 1

TE F LA AR grades W A BUT (sec) A 8.9:0.9 0.6
I}, 182H(54.5%) ol ZAetgio] Ql= 0 = 1e B
AL, 159H45.5%) A 73 w24 A3 uE5s B 82412
#3282 99l 109+ grade 2, 39k grade 3 Basic secretion test (mm) A 9.343.1 0.76
2 YriE o, g wo] ot grade 49 Z}E}/}} B 9.043.1
AR Bol FBAS AF Mol 6}%]:]— CST : Corneal sensitivity, tBUT : Tear film break-up time

AR eI e 29 A 2, T

o3

3
i i e R i S IR Bl S zaﬂ—“‘év‘i—ﬂlw}
S Hlug 23, 9guigle Aols HolA &gkt

(independent two sample t-test, p>0.05)(Table 5).
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A : Clear (grade 0, 1), B : Exposure keratopathy (grade 2
or more).

’ Independent two sample t test (p<0.05).
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Figure 2. Change in lagophthalmos during follow up, in two
groups by cornea state at postoperative 3months. There were
significant differences in the level of lagophthalmos at
postoperative 1 week, 1 month and 3 months (independent
two sample t test, p<0.05*).

1:’_ = _,_1':_ Etr Eo}o 7<47< ;G o= _4:1]
G (repeated measure ANOVA, p<0. 05) Eot
o] A& vlwdt Ay Zhebgwo] gle doAe 3
T B9t AT+ &3 159 3.3t1.0 mm, =% 170
29 2.310.8 mm, =% 37§¥4 1.840.8 mm¢<]
W =324 AueRRe] e dollie &% 15
o 4.1+0.8 mm, =% 1709l 3.840.7 mm, &%
7MY 3.5+0.8 mmE, EE FABAI|AN =
24 Zte o] e ol BASHOZ 9wl
= zZpol7} AR (independent two sample t-test,
p<0.05). TS Zutdaywo] e ?L«l <5 151
Mg, 37NL Al7]e] EQY] P EF 3 mmeold
o]ItH(Fig. 2).
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=ABSTRACT=

The Changes in Tear Film and Ocular Surface Associated with
Lagophthalmos after Frontalis Suspension

Jin Sook Yoon, M.D., Young Wook Kim, M.D., Sang Yeul Lee, M.D.

The Institute of Vision Research, Department of Ophthalmology Yonsei University College of Medicine, Seoul, Korea

Purpose: We investigated the incidence of exposure keratopathy, cornea protective changes in tear film such
as corneal sensitivity, tear film stability, and tear secretion after frontalis suspension, and the correlation of
these with lagophthalmos.

Methods: The corneal sensitivity test, tear film break-up time (tBUT) measurement, and basic secretion test
were performed prospectively in patients who had undergone frontalis suspension.

Results: The mean lagophthalmos was highest at postoperative 1 week and then gradually decreased. There
were no significant changes in corneal sensitivity, tBUT or tear secretion after surgery. No significant
differences were found in those parameters between eyes with lagophthalmos of 3 mm or more and those less
than 3 mm, nor did these parameters differ between eyes with clear cormnea and exposure keratopathy. Only
tBUT at postoperative 1 week was significantly shorter in eyes with lagophthalmos 3 mm or more than those
less than 3 mm. The average level of lagophthalmos in eyes with exposure keratopathy (15/33 eyes, 45.4%)
was more than 3mm at every follow-up period, which was significantly higher than for eyes with a clear
cornea.

Conclusions: Tear physiology tends to maintain normal function despite poor blinking induced by
lagophthalmos. The cornea is thought to be protected by these functions of tear film. The factor most
influential on cornea status was the level of lagophthalmos, and exposure keratopathy should be carefully
examined during postoperative period in eyes with higher lagophthalmos, especially more than 3 mm.

J Korean Ophthalmol Soc 47(7):1031-1036, 2006
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