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Purpose: This study aimed to investigate the effect of corneal shape on the tear film break-up time and location using
corneal topography and NIBUT test. Methods: In fifty-four eyes without ocular disease, the corneal shape was classified
into the round and bow tie types, and the initial tear film break-up time and location were measured. The tear film
break-up time and location according to the difference in the radius of curvature between the central and peripheral and
the shape of the cornea was confirmed. Furthermore, the correlation between the direction of the weakest meridian and
the tear film break-up location was compared. Results: When the difference between the radius of curvature at the
central and peripheral cornea was less than 0.05 mm, the initial tear film break-up time was 1.92 seconds shorter, and
the tear film break-up location was near the center of the average 2.24 mm. The radius of curvature of the central cornea,
the radius of curvature of the tear film break-up site, and the cornea shape did not affect the tear film break-up time and
location. The tear film break-up location was similar to that of the weakest meridian of the cornea by 44.44%, and it was
confirmed that the tear film break-up location in the horizontal meridian was 55.56%. Conclusions: In this study, we
confirmed that the difference between the radius of curvature at the central and peripheral cornea had an effect on the
tear film break-up time and location. Additionally, the tear film break-up location was found to be in the direction of the

weakest meridian and the horizontal direction.
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Inital time of NIBUT (sec)
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Fig. 1. Comparison according to the difference in the radius of curvature of the central and peripheral comeas. *p<0.05,
Significantly different from each group compared, **p<0.001, Significantly different from each group compared, A.
Tear film break up time according to the difference in the radius of curvature of the cornea.
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Fig. 2. Destruction time and destruction location according to the radius of curvature of the central cornea. A. Tear fim
break up location according to the radius of curvature of the central cornea. B. Tear fim break up time
according to the radius of curvature of the central cornea.
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Fig. 3. Destruction time and destruction location according to the radius of curvature of the cornea at the broken
location. A. Tear film break up location according to the radius of curvature of the cormea at the broken
location. B. Tear film break up time according to the radius of curvature of the broken comea.
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Fig. 4. Destruction time and destruction location according to the shape of the comea. A. Tear film break up time
according to corneal shape. B. Tear film break up location according to corneal shape.

w2 93] A6} AJ7Ee] ARAS ERlE] Balat Sk
o wETo] H2=E 9E X9 74 P FERES
8.19+0.50 mme]R o™, TEZLe] I3 A Hi
5.0942.902=5th. 7% XY g w5 213 A
7F =3 S SR 5 GIAT =T Ty

ZhetarEnbido] AASE 9y YX|7F 24 Sl A
£ g1 5 UAThFig. 3-A,B).

.

s e
2
Y
rr
4
=

N W
= 1M
8
ogt
0z
=2
i
_I':_I
i)
=
ru
]
_I"_'_I
]
do
Rall
=

H QoA S5 =59 23 AIRFe] B 4.63+2.04%
Atk Hx w29 7 JR|odx 9] o] P2 246+
1.44 mm, YR8 9] Hit-2 2.42+1.42 mmIATHFig. 4). Mathers
o] Bae) o3t wEe] B84 AT 1
Z= Qg o, 459 FLEET) w =Y A
of 714 & 4 XYL stk At 43
UHIF o2 FRate] HlwslRS o, yHlFHel A 2
o] FERNE O Wyt o FA Ho] UHIF Zete
=2 9 A7 94F A9y =5 3 ARG 7
wFAlolA T Hold RAog AZAEJA|NE, A7 Al
Me gt zfolg 1T 4 A

— =

d
{r o

=
==

N
\J

&
10

o

M
oY

rx

H

& Hr
Mo

=)
_r'_'_l

]

d0

ﬂ

=

{f llg 1
1

d nﬂnr:U J
-

¥

o 2

E)

o &

rlt

e

1

=)

1o

o

Lt

Lo v 12
19 mlm Jf’—"

&

o &

oy
ox Rl

(e}
At 7 FAE Ve 7P B
+30°2] WMo TEuo] A= HlE-0| 44.44%, 7
A 300004 35.19% 1 £]2] Mo 2037%F <k
Mol A 1 zpo|7F AA] FATE A= HE0)
2 Ao F ZRIg 4= ATt o]y e A= kA

o
2 r

)

r

o

[

N
O ot o
x
N
N,

Hir
:

Vol. 27, No. 4, December 2022

The meridian of weakest power

5=
4 <
34
M| L J
L ° v S o o
. M KN IEY S
t t t t +—b ot t + |
5 4 3 2 -1 LA DI :4 5
.
° o ° . .
° o3 4 o ° .
° .o o
4 » ®
5 d

The meridian of greatest power

Fig. 5. The comeal meridian and tear film break up location.

EZo] BE A4l His) ¥ gl =357

=2 AZtEnt (Fig. 5).
TS, T A 9

w2 a) 25 Bl
R

\0
O SRS 7SR 1 mme] oA

Fol A

2l Ao

2

LD
gzjo] 7}

p)

U (mm)
7 P
44
34
O: " -
~~ &
. . - 0 z
g e . B
~ls 5 . P s
=5 4 3 2 . » 2 3 ¢ 4 5| 5
. . * . -
* - .. *
. .
. e, . A
-
- 4 Y
sd
D (mm)

Fig. 6. Tear film break up location seen from the front.

J Korean Ophthalmic Opt Soc.



Effect of Corneal Shape on Tear Film Destruction Time and Location 325

HE e FEL 55.56%% UHE HE 0N g ==
e &

o
S 1S 5 AR ol 5l o3 7Hg W] =E
s o] WEel”] wZelgta Yz Et(Fig. 6).
TET] e AT LR 3 =Ee] T3
slo] ZIt}. Elliott & w29 Fe k] 3R, 2+
2ke] FgollA 7Hg HIskA EAYslar Zhete] 9% R
ol 7Pg ZA LAFTa B uslglt). B Aol B,
Elliott 51719} A3}e} vpxl7 A2 Aol nleh =2t
o} 33 AAE B FANE VIEoR FHHdA v
7} 71 ol dojuhar el ME kit A dojuiA]

P AL B Ak

=
12}
o
N
o

24
= —

FAY 4uREY TR 4FENR0) Aol £F
wsha) X9 e, e §4, MY UPH 7
9] 927} Bl VA GG Toku] SAs) oFF
70 T B ) AR 913 Haste] Sels
Ak, FARSE TR A4 FENA Aok 2% A2
w2} 53 SR 2R B AAE A Bl
Shela, wEurel sy A B3 S 2 B
T ASITh FARe} AR AUFE WL =
B} sha] 912 8 ARl BL mIHA e AL Bl
S19la, Zhete] Bgell W skl A7k 917 E=E A%
e BAG 5 Ytk o) AT w8} 33
913 Hlsmel e oA FaolA el AXE A% &
3k, Zete] FHBANA £ s R} by
gol ZiAE 2 AT =2 shajo] JFL w
= AL zhvte] o] a7 AL ok ¥ A
A E0lg Zue] P ohe} O B, £F, 7
W87, A BAG B 5 e 8l o) ek
ok & AFAE Zute] APl o R s o
B4 FAHAT, oA AR B o] B
& ATE PAZS) A% Bkl 7z Awr)
g 5 92 Zelekn Yo
UMl 2

£ AFe 202295 w5 AP o R AT AT
A L& ol i AApA-EE FH 7 A9H 4 A
o] A}QJYt} (2022RIS-005)
REFERENCES

[1] McCarty CA, Bansal AK, Livingston PM, et al. The epi-

Vol. 27, No. 4, December 2022

demiology of dry eye in melbourne, Australia. Ophthal-
mology. 1998;105(6):1114-1119. DOI: https://doi.org/
10.1016/S0161-6420(98)96016-X
[2] Craig JP, Nichols KK, Akpek EK, et al. TFOS DEWS II
definition and classification report. Ocul Surf. 2017;15(3):
276-283. DOI: https://doi.org/10.1016/j.jt0s.2017.05.008
[3] Ang CK, Mohidin N, Chung KM. Effects of wink glass on
blink rate, NIBUT and ocular surface symptoms during
visual display unit use. Curr Eye Res. 2014;39(9):879-
884. DOI: https://doi.org/10.3109/02713683.2013.859273
[4] Moon JH, Kim KW, Moon NJ. Smartphone use is a risk
factor for pediatric dry eye disease according to region
and age: a case control study. BMC Ophthalmol. 2016;16(1):
1-7. DOI: https://doi.org/10.1186/s12886-016-0364-4
[5] Kim H. Impacts of dry eye symptoms on daily life among
university students. J Korean Ophthalmic Opt Soc. 2022;
27(2):145-151. DOL: https://doi.org/10.14479/jk00s.2022.27.
2.145
[6] Jung YR, Park HM, Chu BS. Assessment of repeatability
and reproducibility of non-invasive TBUT measurement
using the bland-altman plot. J Korean Ophthalmic Opt
Soc. 2021;26(4):307-314. DOI: https://doi.org/10.14479/
jk00s.2021.26.4.307
[7] Davidson HJ, Kuonen VJ. The tear film and ocular
mucins. Vet Ophthalmol. 2004;7(2):71-77. DOI: https://
doi.org/10.1111/j.1463-5224.2004.00325.x
[8] Yokoi N, Georgiev GA. Tear-film-oriented diagnosis for
dry eye. Jpn J Ophthalmol. 2019;63(2):127-136. DOI:
https://doi.org/10.1007/s10384-018-00645-4
[9] Oh HIJ, Yoon KC, Park YG Changes of ocular surface after
silicone punctal plug insertion in patients with dry eye syn-
drome. J Korean Ophthalmol Soc. 2005;46(11):1774-
1779.
[10] Kang DW, Eom YS, Rhim JW, et al. The effects of warm
compression on eyelid temperature and lipid layer thick-
ness of tear film. J Korean Ophthalmol Soc. 2016;57(6):
876-880. DOI: https://doi.org/10.3341/jk0s.2016.57.6.876
[11] Lee YJ, Kim JM, Lee KJ. Analysis of accuracy of tear
breakup time (TBUT) and non-invasive TBUT. Korean J
Vis Sci. 2017;19(3):257-266. DOI: https://doi.org/10.17337/
JMBI.2017.19.3.257
[12] Fan R, Chan TCY, Prakash G et al. Applications of cor-
neal topography and tomography: a review. Clin Exp
Ophthalmol. 2018;46(2):133-146. DOI: https://doi.org/
10.1111/ce0.13136
[13] Liu Z, Pflugfelder SC. Corneal thickness is reduced in dry
eye. Cornea. 1999;18(4):403-407. DOI: https://doi.org/
10.1097/00003226-199907000-00002
[14] Kaido M, Matsumoto Y, Shigeno Y, et al. Corneal fluores-
cein staining correlates with visual function in dry eye
patients. Investig Ophthalmol Vis Sci. 2011;52(13):9516-
9522. DOI: https://doi.org/10.1167/iovs.11-8412
[15] Jing D, Jiang X, Ren X, et al. Change patterns in corneal
intrinsic aberrations and nerve density after cataract sur-

J Korean Ophthalmic Opt Soc.



326

gery in patients with dry eye disease. J Clin Med. 2022;
11(19):5697. DOLI: https://doi.org/10.3390/jcm 11195697
[16] Mathers WD, Lane JA. Meibomian gland lipids, evapora-
tion, and tear film stability. Adv Exp Med Biol. 1998;
438:349-360. DOI: https://doi.org/10.1007/978-1-4615-

Ye Jin Jang, Hyungoo Kang, Su Kang Kim, and Sang-il Park

[17] Elliott M, Fandrich H, Simpson T, et al. Analysis of the
repeatability of tear break-up time measurement stech-
niques on asymptomatic subjects before, during and after
contact lens wear. Cont Lens Anterior Eye. 1998;21(4):
98-103. DOI: https://doi.org/10.1016/S1367-0484(98)80002-7

5359-5 50
ol & ==t ] ] Oolx x|-= 041G
219k A0 ==Y T AREY 2X|of 0fXl= Hgt
ORI, ZET? AL, gae?
et ekl os3et, s, 7S 25601
et oS5 F e PR, wE, 7S 25601
ZHEY AUty oS5 e e, w7 25601
F1d2022d 11€ 24%), 4L 2022 129 13Y), AAEE L (202213 12€ 27Y)

EF: B Ay Zuke] 343 v3E5E 29 33 AIZHNIBUT, Non-invasive tear break up time) 7AAMS &
she] Zhek o] Hx w2 vl Al Yo pX= G dolawal SFTE Wl oHEgho] f1E 200 &
o] s42bs tide g AP R AA|E o] 83t Z1etaAls 48 (E, BT FE WA, vigi)e s 5
313 Hx wEY g At g YRS ST FAN-e) FHE ZarENEY zfoe} Z4ukE ] mE
Hzx FET 9 AR 9JA] Apolg RISk g, kA Wk = ) 9hy] 91X]9] A E vl
stk A3 F4Ee FHE 5 o7t 0.05 mm P W HE FE 9y A7RS 1.92% B, =
v 93 A= Bt 2.24 mm T 7R oA AR o ol BAIHCRE st lolE FRIT 4 U
ok AN A9ENE Y 7k A mE w5 gk X9} A7t zpole] ABAFS BRI 4 gl =
Edto] A= AHe Zute] wawrt FEUo] ZAAE A7t AR s YA gl u T3, AHEAE E9l
4 lom, ZAugide] A3l Aok IRl Ao = Y gy Azt |9k st Aol gIE
4= ATt FEv 99 YXE ko] A RT 44.44% AAE QX7 XA FH AN FEE} 5y
AR7E 55.56%20 S 1T = Ak AE: £ A AF SN} FHE AuET o] Aole w51 9y
o S PIXE S FRISIAIL, ZHte] Fejo} TN e T Y 3y A7k X9k dHAdS ERist
I Ak = 9 YA e FAAT FEEEelA O Bel ARE AE ZR1T 5 AUTH
FHlol: FIEF, FEHUHHARL, FEHEH R, 2

Vol. 27, No. 4, December 2022

J Korean Ophthalmic Opt Soc.



	각막 형상이 눈물막 파괴 시간과 위치에 미치는 영향
	서론
	대상 및 방법
	결과 및 고찰
	결론
	REFERENCES


