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6406830 . Jeerarat Charungsinsap
Thesis Title :  Effects of Artificial Tears on Higher-Order Aberrations of the Eyes in
Persons with Dry Eyes
Program : Master of Science in Clinical Optometry
Thesis Advisor  : Prof. Emer. Somsanguan Ausayakhun, MD.
Abstract

This study aimed to compare high-order aberration (HOA) in individuals after using
artificial tears at different frequencies and to compare the severity of dry eye in individuals after
using artificial tears at different frequencies. Forty-seven volunteers, with an average age of
2342.00 years and comprising 40 females and 7 males, were divided into groups of 11 and 36
individuals with moderate and severe dry eye, respectively. Before collecting non-invasive tear
break-up time (NTBUT) and HOA data, volunteers were randomly assigned to two experimental
plans: Plans A and B. In Plan A, volunteers instilled artificial tears every 2 hours per day, while in
Plan B, they did so every 4 hours per day. NTBUT and HOA values were measured both before
and after the intervention to assess any changes.

After instilling artificial tears every 2 and 4 hours per day, there was no significant
difference observed in HOA compared to the initial values before instilling artificial tears.
However, it was found that after instilling artificial tears every 2 hours per day, both groups of
volunteers experienced a statistically significant increase in NTBUT values (p-value < 0.001).
Conversely, among those with severe dry eyes, instilling artificial tears every 4 hours per day
resulted in a statistically significant increase in NTBUT values (p-value < 0.05). Instilling
artificial tears every 2 or 4 hours per day had no effect on HOA. However, instilling artificial
tears every 2 hours per day resulted in a statistically significant increase in NTBUT values in both
groups of volunteers. Additionally, after instilling artificial tears every 4 hours per day in
individuals with severe dry eyes, NTBUT values increased significantly.

(Total 52 pages)

Keywords: High-Order Aberrations (HOA), Dry Eye, Artificial Tears, NTBUT
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2.2 FHHIN (Tear film)
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' Y YA A Y 9 .
dunti waggnin12za1uia Taeld 0.15% Sodium Hyaluronate (SH), 0.20% SH uay
o g’/ [~ 1 X ] H g
Trehalose 0.15% SH 1a@iinsnanua 76 au utiuilu 3 ngu aanquil 1 veeaimuieunuy
1 (% =S =) a U = = 1 d‘ i0/ = 1
lunauasnu@e (SH) v 1.5 Haansu/Madmas nqui 2 neeahaiieunuy lunauans
1 d’ %’ = d’ ) %
AuIde (SH) vu1a 2.0 daaniu/dadwas uazngui 3 veoataniieun hinguasnuide
Y
(Trehalose 1ag SH)ULIA 3.0 Haaniw/Uaauas uag 1.5 Jaaniw/uaamwas nadanuuazi
] 4 4 f g
M3iaa1n1ITANNAAIANa s UNIaLEd TaslHiaT 0 Pentacam Scheimpflug ABUNEBANIAT
Y d‘ =7 dy 1
Moy vazndareeatiia ey 1udn 10 w1H nanazuaaIliaaill A1 RMS, A1IEANABIA
MAOUNIIUAITLAVG (LOA), mazmmﬂmmﬂﬁauwmmﬁzﬁﬁ’ugq (HOA), Spherical
Aberration (SA), Trefoil 148% Coma Aberration WU 311U 1AaE N gy RMS, LOA, HOA Ha g
. y y ¥
Spherical Aberration Hifgd1Ayue1A1 HOA anasnasninueeatiauiioy ajllaimihnuiion
1 Y
3 ¥UAAINITOAANIZANUAAIAAADUNUAINAININH DAL A NS 10 WIN (Yildirim et
al., 2021)
Y o =2 = o 4 = A Aa
Berger, Head, and Salmon (2009). laviimseinunednuiiauienaessyiaiiniy
A v A ' A A = ] Aa P
niaANNUNAINaADN1IZAINARIARADUN L TuAUNTgumaa Taslemsinsizv
11U Complete Ophthalmic Analysis System (COAS) 1221115 IAA1N1IZANNAIIAAADUNIN
1 @ %’ 1 ] '
WAINBU LAZ YA EOALINNEY TheraTears UV JNHANA1TA UGS 11a2 SystanePF wuy 13
[ = I a = a a = ~ YN U [
pana1snude Hunat 60 JwH Taenzniuamng 10 3% wahn ladensu uagnann
Y y 1 % 1 -7 o % o (-7 4
MeenA s 2 salaNuuana e iisdAyd i unIZANNARIANADUN
HENIZAUG (HOA), A1 RMS tagaaeaudesaasaaumslasunasildinamaisaisn
1 %’ 1 1 1
(p <0.001, Paired T-Test) Tud@Iuupt 10 U8y SystanePF UA1GINI1 HAZANUHUANINND

A v o W

' Y
TheraTears G111 HOA, RMS uazmmﬂmlﬁmmnﬁuamm ﬂﬁWﬂmiunﬂ‘]ﬂﬁﬂWiﬂZWiﬂ@n
9
(p <0.001, Paired T-Test ) agthitauiisuamisnianala uaziednydimivanzai
d‘ d‘ ds! d‘d =) v 1 %’ =) A
ﬂammaaummmmqwuﬁluﬂumuqmmwmﬂ UASUINUNUINUNIUTINITOAIANUNUA

3 "y & a
lﬂuna1@ﬂ1@u@ﬂﬂu@u1ﬂ (Berger et al., 2009)
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o { o a o o 1 (Y
Oshika et al. (2002) laviimsfinyuReInDMTUszuANUFUINTIEnINMIHIAA
Y kY ax o a U ' A A
uf lvaneadiedsn1siuadn (LASIK) dawadems/asuuainzanuaaiamnaouni
9 H 9
HENTEADFY DIEANATNINNA 53 AU 39N 100 MATAIAWAITY (-2.0 DI -13.00 Diopters)
[ g o a a 4 . 4 1
vava iy laiuadn nazdmsrzidoyalag Videokeratography 10 M 117119 AI1Y
ATIANABUNNNEAITZATGI (HOA) F1INTIAAINDY LagHAaINIMadn 1 houiusnm
YUIAFUIUAT 3 HAAINAT 1AL 6 Vaaas WUNTMIUFNIUAIVUIA 3 Haamas Mg
TiazAuAMIAAROUNIITZAUGIVDI coma (2.4 +/- 1.3-fold, p < 0.001, Paired T- Test)
v Y
1ag Spherical Aberration (1.8 +/- 0.9-Fold, p < 0.001) tWu¥uod i Tsd 1Ay d1msugiiua
YUIA 6 HAAWAT N1ITAINAAIAATOUNNLAITEAUGIVDI Coma (4.4 +/- 3.3 W1, p < 0.001)
v Y
1Az Spherical Aberration (9.4 +/- 5.2 1911, p < 0.001) tiNAIUBE T Tsd 1 yndeId5un1s IR
a = 3 A a o Y s =K a A
an dagauammsuounivinds 1l 2 ussia waaddiriudenmsnannzanuaaiamdouna
UANTLAUPITIMTY Coma (p = 0.003, Mann-Whitney U test) 12 ¢ Spherical Aberration (p =

Y

A a 1 - = U Yo o a o Y a
0.009) NUTIUVHIAIUTIUAT 3 Haaltuag ﬁ?ﬂhlﬂﬁ'lwﬂhlﬂiﬂﬂ1i1/l'lmﬁﬂ ‘Vl'lcl?il,ﬂﬂﬂ'l?]gﬂ'ﬂﬂ

U

Yy 99 9 9
T o v v K

4 o 4 X 2 Po i V w
ﬂmmﬂﬁ@u‘nNumimuguwmmm qumuumuagﬂummﬂmmuﬂu (Oshikaet al., 2002)

Lekhanont, Chuckpaiwong, Vongthongsri., and Sangiampornpanit (2014) 1@vmsanen
d' [ Y = 1 ] d’ d‘d
Menuns 19 Tyden TaorgTsua 0.18% danaasniizanuaaimnaouniandsluauid
Y o o Yo = @
AMzaWiId I 50 au lasoradinsez lasuTamen leog Tam 0.18% Usiannaisiu
~ D) & ~ 2 ~ & a9
i@e 1 vealuatnauiie tazasazate Is@eunan lsa 0.9% nusieanye 1 vealuadnadig
i 1aeA 529 7AA 11122 AUARIAIAADUNIILLEIA81A3 09 Hartmann-Shack N9 1, 10, 30, 60
uay 120 WINKMAaIINNITHERAM HazllssTUTLATANTULTIVeIN NEAMR I Tao 19
HUDAOUDIN WadInMIngaannaliing 1 lulianuuanaenuedlivedidyneana
1 1 [ 9 = 1 9 =1
sEnInngumssneaie TaRenlaerglsmm 0.18% waznqualugualsdIsazals saoy
4 4 ]
Aan'lin 0.9% lurasIuAINARIAINAOUNILAITZAV I Coma Aberration 1182 Spherical
. ] = ¥y X ' 9 =
Aberration Tusgz¥i119msAnEIAsl Tudruvesnis 1 TamaenTaorgTsua 0.18% awisn
Y ] A v o @ aa A =1 [ =) 4
anaueInzAiIes e llsd Ay natadiafisunuasazate luaounan 15a 0.9% d31l
lanms g Taden laong Tsiua 0.18% Janwuilasass waziilsz@nsamlumsvsamernts
[ I~ (B 1 4 [
Azaieed e lsnawludwwanennzanuamamaounaudsszaugaluanzaimds

izﬁuﬂmﬂmqﬁaguuﬂ (Lekhanont et al., 2014)
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' v
Durrie and Stahl (2008) °I/l'lﬂ'l'iﬁﬂ‘kﬂlﬁﬂ’)ﬂﬂﬂ'ﬁﬂﬁ%muﬂ'ﬂuﬂaﬂﬂﬂﬂﬂlﬂﬁ1.!1@]1!%81!
. [ [N Y
Systane® Lubricant Eye Drops 1HA51U35IN19101TAIZAMKIHAINTHIAALN 1Ue18a198
as a = o o AN Yo [ a 9 o '
5188 A (LASIK) UD181890UATIIUIU 30 ﬂu‘l/lllﬂﬁﬂﬂ'lﬁvnlaﬁﬂiﬂﬂﬂﬁl’ﬂ HASHIISTNINTYY
A o 2 = A 2 A A 2
INDITUNTHIDAUINUNYUUDY Systane® ¥ TIDYI1VADN (’Ll'lLﬂﬁ’f)“I/l‘]Ji']ﬁﬂ?ﬂ‘l‘ﬁmﬂjﬁcﬁﬂa) 134
H 1o W J o A o
ﬂﬁ'ﬁﬂ@ﬂu“ﬂuﬁﬂw uawmaanwmwms—muﬁ%uﬂﬁzmauﬁ 30 Iﬂﬂfﬂﬁ']ﬁllﬂi%$gﬂ
v 9 9
ﬂWWuﬂiﬁJWﬂ@ﬂu'lﬁﬂﬁﬂll Hazg1MaonIuay 2 ATIMAIINUUNINITUANADUNINTIVIA
o @ < @ 4
AUNTNUINN (TBUT) AUNINIEAUNITNIUNU ﬁgﬂllﬂTiESJjﬂiJ?Tﬂﬁgﬁ]ﬂﬁ'l uazg%um lae
o (=1 s A 9 1 Y] 9 @ 1 1 o 3’,
Wii{]ﬂ'limulllWQ1]igﬁ\iﬂﬂ!ﬂﬂﬂﬂl@\ii%ﬁ??ﬂﬂ?iiﬂ‘ﬂ? UAZIUININTIVIANIAINITIUIU 5 AT

]
v A

(U 0,1,2,14,30) nunad1ain lasueraeniinasmveaszaunsdonanizanaigeanim

9 { 1 A A 1 9

19N N80ARIY Systane® L1ALAUNALVDY TBUT IUA1019N1HE0ARIY Systane® UINNIIATT1

Ay Yo = a ~ F . = v o o

1a5vemiaenie 1.23 Ju1i ﬁgﬂllﬂ’ﬂ Systane® Lubricant Eye Drops uanudasand 1My
9 [ 1w 14 Y an a A Y .

s ldndanisridann lyaeaia 1835 daNouITMI9IN1TAILAHA (Durrie & Stahl,

2008)

1 Y
Jacobi, Kruse, and Cursiefen (2012) ﬁmwﬁﬂyu%mmﬁuummﬁmuﬁﬂuﬁawm
FTHIN Systane UD NUAIUNTUUD Polyethylene Glycol 400 (0.4%) Propylene Glycol (0.3)
118 Visine Intensiv 1% EDO NN@IUHETUUD I Cellulose-Like Backbone Carrying Xylose and
; o o = R = A~ v
Galactoxylose Substituents §1H5UNTANEIATINITINMTANE TuALN YA Mza R 1una1s
Taeldunva)sziiine1n1sauiia Ocular Surface Disease Index© (OSDIO) NALLUUNIANT 40
143% Schirmer’s I Test 33uAUs13 lumstszifiuanzaiuraniosnin 10 Jadwas waz 1y
as . a Y d' Y 1 a i) as .
7% Tear Break-up Time (TBUT) Tun1stlsziiiun1izaiurandosndi 10 719 1ags Lid-
Y
1 o o ] av g 1
Parallel Conjunctival Folds (LIPCOF) 08011 2 taznasniniuniiagidnsiniseiuasings
%,’ = g}/ J [ A d‘ A 1 = 2’, 1
Tagvigoat g ey 5 aseaeIun1elu 3 ou leasy 3 @ouasIIA lHuonATe wuNlu
' = ~ ' ak ' L. .
NQUUBN Systane UD umslasunlasluaiuves OSDI wag TBUT A3 @9U Visine Intensiv
Y 9 Y
1% EDO AzuuuYed OSDI A3 lun1sAny1ATIlWLI1 Systane UD 1ag Visine Intensiv 1%

EDO @1150%38aA01015 Ll’ﬁ$fﬂfﬂill’ﬁﬂﬂ1/]1\1@]16118\11']133@]11,1,13{\1199]}% (Jacobi et al., 2012)

Krueger, Applegate, and MacRae (2004) na111msuaaiuvesnu Inona llfuuing

[ 1 1 a A o < 4 a
3J1u§l’lﬁ’f]ﬂﬂ'3’lﬂ%’f]ﬂ’lﬂﬂ'ﬂ 3UAALUAT WWGlﬁ}ﬂmﬂ']WfﬂiN@\‘]lﬁuﬁﬂﬂﬁlﬁ@ﬂﬂWﬂlﬂﬂﬂTﬂgﬂTliJ

v
v A o

A o 3 v < o A
ﬂﬁ'lﬂlﬂﬁ’é]’t!ﬂ%ﬂlﬁxﬁ%ﬂﬂ’gﬂ (HOA) Lﬂuﬁ'llﬁﬂﬁﬁﬂﬂﬂﬂﬁﬂ'l‘iN@Qmuﬁﬂﬁ\i (@Ngﬂ“ﬂ 2.3) N
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o w % 1

{ o o I 1 1 { o o
vunmnuTag D fuvinagiumignmnumsinrvesds arumuwiiny lae P udaa

[ ]
1 = A

a o < 1 1 {
YUIAFUIUATNNANTIICANNAATAUAADUNILAITEAD G %zmu"lﬁ’awmﬂgmumﬁ 3
9 v
yaaluag ulﬂJLﬂﬂﬂ'J'lﬂJLLﬂﬂﬂ'l\‘lﬂL!ﬁ&"ﬂ?T\?ﬂ'lW D uag P muuﬁmgﬂawumgmumﬁ 3
a A I {1 1 < { a 4
yaalung LﬂuﬂluTﬂﬁﬁ\‘lwaﬂﬂﬂﬂ!ﬂ'lWﬂTﬁﬂJﬂﬂl‘ﬂuﬁ@ﬂ‘ﬁq@ u,azmimﬂmazmmmmmﬁau

mManasszaugaiosigatuny (Krueger et al., 2004)

1 mm 2 mm 3mm 4 mm
D
P

aras 5 mm 6 mm 7mm 8 mm

(@)

0

(% < 4 @ { a
gﬂﬁ 2.4 ﬂWWLLﬁﬂQaﬂBmgﬂ’lﬁilf]\j!‘Viuﬂ']'Jgﬂj'lllﬂa']ﬂlﬂﬁ@um']\ulﬁ\ii3@qumﬂﬂﬂuﬁﬂﬂ\1ﬂﬂﬁ
@ { < 4 [
ﬂﬂﬂuﬁa\l@\uwUﬂ']jgﬂ'J'liJﬂa']@Lﬂa@uﬂ'Nllﬁ\?5$@U/E;f\3

N Krueger et al., 2004
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3 Uuun15798 (Research design) 11U prospective study, interventional study, non-

[

RCT study Lagn13 WeNINAADY (quasi experimental research)

3.1 3291035 naznguAIees

1 @ 1 o [~ v @
3.1.1 ‘]J§$°]51ﬂiﬂQ3JG]’J€)fJN (sample population) 11UIU 46 AU Taousiaily 2 NQu (AN

e B PO | 94 == (B2
ile Edit View Tests Calculator alr
Central and noncentral distributions Protocol of power analyses
oitical £ = 2.07387
I
-
~
0.3 I ‘ .
4 W
| /! v
A\
0.2 | / r
! N
N
0.1 | o \
2 A
Sl
o : =
2 a 2 4 ] 8
Test family Statistical test
1 tesis “ Means Difference between two dependent maans (matchad pairs) v
Type of power analysis Bia
A priori. Comput® raguitad gample size - givenaegower, and effect size =
Input Parametars Output Parameters
Tailis) Two o Noncentrality parameter & | 3.8366652
Determine == Effect size dz 0.8 Critical t 2.0738731
o arr prob .05 ] 72
Power {1-§ err prob) 0.95 Total sample siz 23
Actual power 0.9558497
X-Y plat for a range of values | Calculate

317 3.1 muuaaalsunsy G Power
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A 4 v A Y 1 aov
A1519% 3.1 NUNMIAAERDNU1TIN IATINTIY

NUNMIAAIT NUNNIIAADON
Yl A ' A Aa Yq ¥ Sy W YAq ¥
HNND193£HIN 20 - 40 U NUAIZA AN ldaudauna (Contact lenses) ttaz i 1%
Y J 2 = I o YA [
U AUNDUNASHUUULUUTDUDIY uW]'lL'V]fJNL“]Ju‘]Jﬁ%‘ﬂ'I ﬁ'ﬂﬂﬂigﬁmiiﬂ'ﬂ'lﬂﬂﬁl
B ) L )
91015811419 (Ocular Surface Disease (Systemic disease) Tsaniaa (Ocular disease)
g 2 A Yo Vo
Index; OSDI) AdLtd 23 Azuuuuly Wiane IATUNIMIAANIAT (Eye surgery)

: y ¥
HAZNMANUADITUBIT UL

9 J Aa =
28N 10 IUIMN

3.2 Tumeumsiiuveya

Y
ﬂ?iﬁﬂEWﬁqﬁjiUﬂTiWﬂ13m1 HAZSUTOINNAMENITUNITITOTITUNSITE IUAY

YNIING1AU59aA Hu1gmy RSUERB2022-111

A A Aq Y o A o < o a o
3.2.1 Lﬂi@\HJf]‘i/]bl"lfcluﬂ'liﬁ1i’Ji]LL‘]J°Ua'E]1Jﬂ'13J3Jﬁﬂ‘Hil!$L°]J1Jﬂ'lﬂ1llﬂa1ﬂlﬂﬂ UAaSAINIY

a [ [~1 1 4 d' Aana Y] g’/ dy
aeila Taantseendlu 2 aeu ldun wsesienldlumsinaneassi dluuuuaavoiy

9 & 9 2 o 9
32,11 goumudeyana lvesdaeunnuaeunin Ao e 01y ¥ Tuan1s 19

a J A A a J ' ' J v @
AeNNNADIIegRIlBanNIeNNd MIaInuIuaeal M ldauddudadyiaisa
Uszdame lasumaiidaamea lsnilszsida Tsnnea o1 azemisasy Msguyws msay

4 4 8 Aa a
IBaNvIDT Lﬂ%qﬁwmmuwammmgw%u LAaZITUBDALTN

3.2.1.2 001U 52iU91A1501H 9 Ocular Surface Disease Index© (OSDI®) 1EALY
a Y = Y 9 = 9 J
mi‘ﬂizl,uuﬂ”l’;zml,md ASUUU13-22 UNNITAUHIUDY 23-32 NﬂW?gﬁTLL‘VNﬂWHﬂaW\i HINNIAN
=\ Y
33 HNTISANITULLTI

3’, < aa
322 6U‘Ll@]i’)‘hl'f‘l”liL'f‘l‘]J3T]‘]Jiﬁlll‘ﬁ}f’ﬁ;ljEﬂ‘l/l”lxi?‘lfﬂu'f‘l

9 4
3.2.1.1 TA@085 N INUDIF UL (Non-invasive Tear Film Break-up Time;

(NTBUT) #181AT99 Oculus Keratograph 5M (Oculus, Inc., USA)
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@ 4 @ <
3222 'Jﬂﬂ']'33ﬂjquﬂaqﬂlﬂaﬂuﬂqﬂlﬁﬂﬁgﬂuqqﬁluﬁgﬂﬂﬂ'ﬁﬂﬁ\uﬁu (High Order

Aberration) 181504 Oculus Keratograph 5M (Oculus, Inc., USA)
3.2.3 1n303k0n 19 1un339Y

IN3091NT 9gUNINA Slit Lamp Biomicroscopy (Topcon Coporation, Japan)

5U7 3.2 MNUAAUAT031OATIVGUNINA Slit Lamp Biomicroscopy
(Topcon Coporation, Japan)

N Bellophthalmic, 2024

1AT99 Oculus Keratograph 5M (Oculus, Inc., USA)

3 1/7 3.3 P INuEAI Oculus Keratograph 5M (Oculus, Inc., USA)

ETRE Visionequipmentinc, 2022
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Systane

ULTRA UD

At U ye Drmpe

NG PERFORMANCE

5U7 3.4 nmuaaaiauiouuuy Liliasmude (Alcon Vison, USA)

N Systane Myalcon 2022

3.3 MUV INTRYA

Y o v o A [

a < o o {
3.2.1 Q‘VITN]flﬂ']!l‘!Uﬂ'liLﬂ‘]Ji’J‘Ui’JNéﬁ)ﬂQa AUV UADU \Tﬁ

33.1.1 Ideraadasaeunuvaenn wieyana 1 Tasuanuuuaeuonldngu

A8 19A8A U0 AL UDTUAUAIAUIDI

3.3.1.2 Iermaiasaeuuu U U INMNEINTINMIN1N LazFnlszs17u Tae

Iunva)5 2118175079 Ocular Surface Disease Index© (0SDI©) 16 lunsilsziliuniizan
Y =\ Y 9 =} Y 1 = Y
UHY AZUUY 13-22 UN1IEAIAINBY 23-32 1Al 1Una1s 8100731 33 YUA1IZANNY
Y v

Funsd hazuuufuan Taoiazuuuras NI 12 90 guaie 25 MsareiuIadon

Ay

3.3.1.3 309 UNTINA 19781AT 04 Slit Lamp Biomicroscopy (Topcon Coporation,

Japan)

1 9
1) vmsialam3ed Slit Lamp aziesounnuns sy lunsasdues way

[ o ' o
mfﬂm']f’]'l'lilﬁga']ﬂ@‘llﬂiﬂiﬂ@u%']ﬂ'ﬁﬁﬁjﬂ
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[ F) dy @ Y ] o VoA 1
2) ﬂi“]JLﬂ']fJ“llfJ\iEﬂfﬂﬁilﬂ'icl.‘HfJgsluﬁ']!!,‘ﬁu\iﬂmi]1$ﬁ3J!Lﬂﬂ']'iﬂ'i’J% ag

asuelromainsd lanouasiagunine

3.3.1.4 257999 AUNIN 110 W%}’J 875 Non-invasive Tear Break-up Time (NTBUT)

(93109 3.5)

B . e A $i= 2 ocuius

:.‘iﬂ“ﬁ 3.5 MNLAAINANITATIVVBI Non-invasive Tear Break-up Time (NTBUT)

A31: Oculus, 2024

DN 1M15120A1A3 99 Oculus Keratograph 5M (Oculus, Inc., USA) GEGREEY

9 () ] < o J 1 o
ﬂ’)'liJWi’E]iJiuﬂ'lﬁ]ﬂﬁ'lLlﬂuﬂ Llagl%ﬂﬂ1ﬂ31uﬁ$@1ﬂQﬂﬂiﬂ!ﬂE]“LW]'IﬂWiG]i’J%

1 Y g @ Y 1 o VoA J
2) U5mmdveserdrdias Idedludumiadimiuzauunnisniio uaz
aswelveanainshlanensinnmsIad a3 89 Oculus Keratograph SM (Oculus, Inc., USA)

Y

3) s mauIteueeassngamiienlunios Oculus Keratograph SM

U

(Oculus, Inc., USA)

9 Y A
4) mﬂuumamﬂﬂmmwmmﬁ'am% Non-invasive Tear Break-up Time
vy v aw a A v a Y a v Y o 4
(NTBUT) Iﬂﬂ‘l‘ﬂE‘JJ!."]J153%3%8“@Q?‘ﬂﬁlﬂlﬂﬂllaﬂﬂg‘Wi’UﬁT 1 N33 aumﬂmm"l’mawmuu
11599 Oculus Keratograph SM (Oculus, Inc., USA) 9241101511 agngaiuvnaa1niinis
a2 A ° = ] I a ~
NITNIUNMN mimi}zmmuwaaaﬂumwmmﬂmum

[

5) §iderhinsidena1dneniin1 NTBUT eon 10 3u1il wiemdafiuis
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A a 9
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Every 2 Hour Every 4 Hour
Mean =+ SD. p - value Mean + SD. p - value’

Before After Before After
Coma (um)
Moderate 0.30+0.12 0.23+0.13 0.167 0.25+0.09  0.26+0.11 0.745
Severe 0.21£0.13 0.24+0.12 0.256 0.20+£0.11  0.25+0.26 0.649
p- value’ 0.923 0.366
Trefoil (um)
Moderate 0.2240.11 0.21£0.12 0.834 0.27+0.13  0.27%0.15 1.00
Severe 0.17+0.10 0.16+0.10 0.572 0.18+0.12  0.24+0.35 0.451
p - value’ 0.20 p=0.125
Spherical
(um)
Moderate 0.13+0.10 0.13+0.08 0.965 0.11£0.05  0.12+0.06 0.216
Severe 0.10£0.05 0.11£0.05 0.176 0.09+£0.04  0.10+0.07 0.826

p — value’ 0.501 0.183
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M319% 4.1 MafFeueuaInuAaIANAoUNIAITZAUE (HOA) ag A1 NTBUT ¥04
NEUAIZAMRITZADLIUNA1S (Moderate) HAZTZAUFULST (Severe) 52HINNDU
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HazraIngoAIAINaNNn 2 32119 tagnn 4 32134 (40)

NTBUT (s)
Moderate 4.47£1.40 7.34+£3.20  0.005* 5.55+1.91 5.09£2.53 0.45

Severe 5.25+1.54 7.49+£3.86 <0.001* 5.62+1.64 6.81+£3.28 0.041*

p - value’ 0.831 0.145

NTBUT; Non-invasive Tear Beak-up Time, *; Statistically Significant at p-value < 0.05, *; SIELY)

[ o goJ 1 1 Y
Meuneu tazrasreaaina ey, *; TeumMenTsnINNguAMIZA I IUNA1 1Az U

NTBUT; Non-invasive Tear Break-up Time; *; Statistically Significant at p-value < 0.05;

#; Statistically Significant at p-value < 0.001

=
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re 2 b L 2t B ] Aftar 4 s
L : L 1, # o« (005

4.1C 4.1D

A = 9 ' o 3 a < 1
TIJ‘V] 4.1 ﬂﬁ"lwllﬁﬂﬂﬂ”lillﬁﬂﬂlﬂﬂﬂﬂlﬂy)ﬁﬂﬂu HAZHAINIDAUIAUNGNNN 2 Liag 4 "]f'JIN\W]'E)

RY

Fu lunguanzauieszauiunae (Moderate) 1182 52 AUFUITI (Severe)
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H 1 1 @ 50’
A13197 4.2 M3nfFeuifiieudoya Mean Difference 551 319N0U HAZHAIVOINITHEDAN AT

~ v o Y @
Meunn 2 ¥ 1w waznn 4 ¥ Ielunzauneszaulunag (Moderate) t1ag

[

TLAVTULI (Severe)

Mean Difference (After-Before)

Mean = SD. p — value’

2 Hours 4 Hours
Coma (um)
Moderate -0.07£0.16 0.01£0.10 0.124
Severe 0.02+0.10 0.05+0.27 0.615
p - value’ 0.098 0.860
Trefoil (um)
Moderate -0.01£1.52 0.00£0.10 0.328
Severe -0.02+0.12 0.05+0.38 0.379
p — value’ 0.415 0.424
Spherical (um)
Moderate 0.00+0.10 0.02+0.04 0.655
Severe 0.01+0.06 0.01£0.07 0.802
p — value’ 0.900 0.436
NTBUT (s)
Moderate 2.89+2.68 -0.47£1.97 <0.001*
Severe 2.23+3.71 1.194£3.17 0.388
p - value’ 0.269 0.047*

NTBUT; Non-invasive Tear Beak-up Time, *; Statistically Significant at p-value < 0.05, *; 15e1

= 1 [ H = b = ! ! Y
MNYUNBDU LASUNNYDAUIUNYY, L’LEEJ‘]JL‘VlfJiJigﬁ‘H'JNﬂQﬂJﬂTJ%@TLL‘I’N’IJTHﬂaN HAZ UL
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NTBUT; Non-invasive Tear Break-up Time; *; Statistically Significant at p-value < 0.05;

#; Statistically Significant at p-value < 0.001
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