cHetetarets| x| 20094 H 50 # M 3 &
J Korean Ophthalmol Soc 2009;50(3):418—423
DOI: 10,3341/jkos.2009,50.3.418

SUERINN LUAANSESHOL SAZTTAS] ABTA BN

2. 2
==

iy
x
il
Ot
b
08
|0
HU
i
>
ro
m}
o
>
o
0x
J0
4n
=
o
OfA
0=
=
1B
4n
=
10
=l
[
0x
o
kI
o
Q'E
kI
Pal
Q'E
o 3@
u]

correlation 2Mg £35
249r21(553.6 b
deviation (PSD),

), YUMEEREHE OIS B L5
Zab FA| AN SMZUEAL YUMAMQEN B2 BELX| LUCHR’=0.00, p=0.88). SUEZT SLHHOET
of M SeZetFAe AMEERFAE 242 falet EHEAS 201X EUTHe=0.11, p=0.46). &f2 U1t FH2 2= 2o

=
o N
w
[0}
o
w
N
(@)
~
=

FE: =UED SUASZON BHAUSAE YUNZHRTHY oI5 VTS LOIX YT

Ocular Hypertension Treatment Study (OHTS)= th= Z=Alo] wE orele] HAL oz AGLA A|Z=E QA9
o] Mgl AFZAT SHZHEATE IS A Uk FA e AT obF] gl Aglolrk " o] FAZtutE
Nzt Hsygoz Adgshs Fa3h JEAAY-S W) 7] o= Goldmann P A%t Ao JFE & = U+
Ack' T o] o2 o3 FEALAE vl A A QA] k2 Ztuke] ohE AYoEhE EAo] & = 9
AE Hiuste] FAZEEA= bt iz Syiake] 21 22 AR o]of iga= A7 o Qe oz A)
4t Ao GFS ujE 4= e a3 Q1o QA gHh F R agsjof @ AR FAZIFA Ll S
1 glen o ZhmollA AT gtk FAZEAL 2} A E 7)%A (functional), 724 (structural) 224+€]
SUiAke] Adat wAste] IA] F 7] JHA a1 E A FET] FAolth. FAZEA L HyAte] 7154
oo} sttt AR FA7A] dH7 sAe 7 a3t 4 &, Aok A ETRe] B Ao tfsfA]+= Herndon
A AR Qhte &4 3= EEYHLS Goldmann et al’o] 2AZIEAR} 221 A Gk Azt S A
QReF EAWoln o] S FHAINEA JFE & 5 oFe] #H S Advanced Glaucoma Intervention Study
UTH= Aot o] AL o]2H o7 Zuts7} dAsirtal scores FafjA] dop At AN EAE 28 Al B
713t AlolA e et S ol SAlzuto] gkow 2 Amol foaA #EEo] ok HiE skt Kim
e AAEG @ EHEHL FASTE 52 Ao= and Chen’2 of#] £59] ozt AR S| 9lojA]
ZR9ct’ aeba] FAZMEAS BASHE AR} 1 ore A=A S Ade] 891U, SeluetelA=
okl I3 gl gt B gkl 4 9l Ao] Kim et al'’o] 99 7wzt Sl s F4ZatE771
t}. Choi et al'e AARRRMAY =yto g Hew s 2 Suire] dat wEEo] 9l5-S Bt vyt gick kA
22.58%7} A 7z o &2 AERE Aol 56.65% S Ao A xS AXA ST wurAl
o EAe FAAUEAE 71 1QRIS3IAEo] AARE At A4 FA0 dish dqts AljEog e
o7 BeE 4 99 Aoletar st upr) 9k A7kt o|t}. Choi et al''& 4RI =uabof 4] stereoscopic

optic disc photography®= =43t AAIA-GF2] cup disc
ratio7} FA1ZretEA1e TR s

o

el TRH AL )5H SA HREs
A
-

30,
dlo
filo
M
k=l
ot
=)
30,
£

" 4 22008 8% 1Y m HASHY: 2008 128 9Y

Tel: 02-3010—-3680, Fax: 02-470-6440
E-mail: sungeye@gmail.com

1o O 1o [e] L 7/—1‘9'
s EMNMMXENE F & o) RIS = Z|tyak o]l H}H o Ly
4 Ak j%fl Am7 BUS 3881 EEV% -|LH g= 7 x_h\:_l'e M1 O u——i 7]"6 oo]
SAttHStm MS0HAE Y ofat A71Eo] SAITE o] &4 Hrp Aebao|a FeFshA|Z
|

S Ol L =
= = SHHo

N
2
o
B{\Y
=)
o
pacs
lul
o

418 www_ophthalmology.org



of Huje] LA AL Ko Axo] 1 Ak A A
ZAste A Wz wo| ARgEE ofg] AjelA 1
Aetge Brpke dzbduzge o s ZAet kil A4
SEEAT Kok HAE Bl 9L 715A &4 AR
aen FAZabEeke] BAS ol B A
Alaatoiet. 2 Ao] e FAARs FAZ R of ghat
AARNGEEAR A3 o] 127 &Akate]
AL wEeted glgleng FAZEA ] w2 <193
ol qigte] ©A, 2|1 BAH <ketol ot ifato] B
o Alaiaba] QR

o] A= 200849 3ol A 6L7IR] A& obibg ot
S ZeHS HEste] Sl =2 SWES

e s 5 2 A9 7]l sidshe B

o AR

= & AlRE= Al diste] Arle S9lar 52
stglom mE A wpA 7} 240 Declaration of Helsinki
of ojAste] HYE U B AES A AlST
AR A Qb HAL Goldmann 4 QHIAIE o83t k)
=4, 2505 o83 FHZuEA =4 (Pachette2”
pachymetry; DGH Technology Inc.; Exton, PA, USA)
Humphrey A5 AJokA| A Carl Zeiss Meditec, Dublin,
USA)of o3t SITA 24—2 AJof AA}, 12]a W7tk
ZF9J(Stratus Optical coherence tomography, Carl Zeiss
Meditec, Dublin, USA, software version. 4.0.1)9] 2|3t
e A AR SR S stk HojagAgol
20/30 olFel A, FHAZGSA Fho] L6TISEON,
A7} £36) &) oftfolm, HHE FAb B AW HAL

2

ST
2o
1
it}
o
)
o
o
fru
>
ot
s
2 ot
o ot
Iﬂ o~
re
-
©
)

o
2
=
Do
fob
)
o
[N}
—
jaw
0Q
Fu
e
ox
o
2
H
w2
2
IN
lo
H‘U r_ﬁz
2, o oot fr 2

£ 2o X ogu o o>

A
o,
o
I
=
<l>¥
U
™
uu) ’
_C‘Ll_g
4%
i)
[\]
tott
-
>
10
s
iis
A
ox

fd
Bl
o
—
3
3
)
0Q
=)
=
o
fu
A
o
(i
oM.
o
Ir
o
o
rO
2
2,
By

(e}
oz Zofu itk SAd Aok Glaucoma hemi—
field test (GHT)o||A] outside normal limit A7L Ho]H
A pattern standard deviation (PSD)o] AAre] 5% o]st=

Bl
i)
rlr
oM.
o

2 Aostorh Aok FAks AlZE XA
A ApAle] 20% vlgt, 7k AT 7hRA o] 15% vk

offgt B4l e eleh. Ak ojelel Alofel o
chE ohaba, AAsH oyl gl A%

AlLletelet. Fet B At 7)ol Fehd A detel

140 o % o AN Hr
filo

He L
]
u
r>~
glu)
1
32
i)

HesEde ol &3 AR TTFAY 54
fast retinal nerve fiber layer (RNFL) modeE ©]-83}o
SAsklal Bt A S F g (average RNFL
thickness) Azt EAJo ARg-sFGIT. WA THEE G A
o2 image?| signal strength7} 6 o]Ael 7% 18]
scan circleo] A7+ F4lol & YIRS B9-5
o 4= Qe image® thAtel ZAZloH HAIBAHE RS
Hol=A o] Aujj(segmentation algorithm failure) A %7}
A= k. S A= 33 £4A
| ol-&sF3Att.

it

o5
BN
=N gh

> o r|r
Mo oX
& o
2

2
__>li4"
=
oL
2
1o
ofn
N

L
LY
correlation £4-& E3 dolH ottt = Aw} =

o FEste] 7 FoA FHZUTASE by

1‘
1o

o o, o
= b o
tlo oo of Jo o]\

[
IN

)

(Hd
o] A AL image?| signal strength, 12|31 FH
Z|E covariate2 EZEFA|7] linear mixed effect model
3 2aa) ok,

Lee et al’& 22492 o 3t qgold el
Agetel et A2 7= 553.6 um
. 2 dFoA = ol VISR T &
(553.6 um HFH I} FAL 2t 2(553.6 um oJ4})
Lol &F o 7ol AR AR5, MD, PSDe] Zjo]
7} 9J=A]E Mann—Whitney U test& o]-&3| B4 Rt
t}. SPSS version 15.0 (SPSS Inc., Chicago, IL, USA)o]
FAEA ] AREE T

Z nl,

U 84 1009 (e} 3218, o12468%) ] 1002k
1% Bt 99 (et 435, o1 56%)2] 999Fo] A
EFE L. 10091] St 3 B12RS A

o= AEglt SgRe] FFAYS 54.0£13.6
AR 49.2412.149) SWFeISE HolE Bk Aok
WAPFS] MD, PSD, 7123 A7 a5 2ol Al 43 3
#F PHFNRE AL F

o -
Aol ugot A=Y FHLUEAL Folg

£ 2

Pg-

H
e
2,

fil
)

N
|o
ull
Jo

o
D

vww ophthalmology.org 419



- CHstotnfatg| x| 20094 |50 2 M3 &

RNFLT* (um)
140.0
o o °© °
120.0 1 @
o dam 8 % o 9 ©
8 o’° o oc;? %oy ©
oo ? & o
° N ® » © 09 ©
100.0 8o V0 0T oo | o
v‘-‘u (s 4 > "00 o E<4
D%O ?0% @ u% o
oo @% ° o Q
80.0 1 o @ & g 0 © 000000 Q
]
[+ &) e
60.0 - o o’
o
® o
° °
40.0 T T Oy T T
450 500 550 600 650
ccTt(um)

Figure 1. Correlation between average RNFLT" mea—
sured by OCT* and CCT" in glaucoma and glaucoma
suspect subjects (R*=0.00, p=0.88). * RNFLT=retinal
nerve fiber layer thickness; ' CCT=central corneal
thickness; *OCT=optical coherence tomography.
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Figure 2. Correlation between VE* MD" and CCT' in
glaucoma and glaucoma suspect subjects (R2=O.01,
p=0.11). " MD=mean deviation; "CCT=central corneal
thickness; * VF=visual field.
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Table 1. Comparison of age, CCT,’ VF' MDi, PSD* and average RNFLT" assessed by OCT”* between glaucoma and

glaucoma suspect groups (mean+SD™)

Glaucoma (n=100) Glaucoma suspect (n=99) p value
Age (year) 54.0+£13.6 49.2412.1 0.005
CCT (um) 541.6+40.0 544.7435.9 0.57
VF MD (dB) —5.05+5.24 —0.29+1.30 <0.001
VF PSD (dB) 4.76+3.75 1.67+0.38 <0.001
Average RNFLT (um) 89.6+18.9 102.0+12.70 <0.001
Spherical equivalent (diopter) —1.32+2.88 —1.20+2.54 0.67

*CCT=central corneal thickness; ' VF=visual field;  MD=mean deviation; §PSD=pattern standard deviation; ™ RNFLT=retinal

nerve fiber layer thickness; * OCT=optical coherence tomography; **

SD=standard deviation.
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Figure 3. Correlation between VE* PSD" and CCT' in
glaucoma and glaucoma suspect subjects (R*=0.01,
p=0.14). " PSD=pattern standard deviation; 'CCT=
central corneal thickness; ¥ VF=visual field.
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Table 2. Comparison of age, CCT", VF' MDi, PSD* and average RNFLT" assessed by OCT# between thin cornea
(CCT<553.6 um) and thick cornea (CCT>553.6 um) groups (mean+SD"™)

Thin cornea (n=132) Thick cornea (n=67) p value
Age (year) 52.5+11.7 49.8+15.5 0.27
CCT (um) 521.9+21.7 585.0+£21.7 <0.001
MD (dB) —2.9945.0 —2.05+3.3 0.38
PSD (dB) 3.43+3.3 2.81+£2.6 0.32
Average RNFLT (um) 95.9417.9 95.9416.2 0.44

*CCT=central corneal thickness; ' VF=visual field;  MD=mean deviation; §PSD=pattern standard deviation; ™ RNFLT=retinal
nerve fiber layer thickness; * OCT=optical coherence tomography; ** SD=standard deviation.
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=ABSTRACT=

J Korean Ophthalmol Soc 2009;50(3):418—423

Relationship Between Central Corneal Thickness and Retinal Nerve
Fiber Layer Thickness in Glaucomatous Subject

Kyung Rim Sung, MD, PhD, Dong Yoon Kim, MD, Yoon Pyo Nam, MD

University of Ulsan, College of Medicine, Asan Medical Center, Seoul, Korea

Purpose: To evaluate the correlation between central corneal thickness (CCT) and retinal nerve fiber layer thickness (RNFLT)
as determined by optical coherence tomography (OCT) in glaucomatous subjects,

Methods: One hundred eyes diagnosed with glaucoma and 99 glaucoma suspect (GS) eyes were tested by visual field (VF),
OCT, and ultrasonic pachymetry, The relationship between CCT and RNFLT measurements was assessed by Pearson correlation
analysis, A mixed effect model was employed to determine the relationship between CCT and RNFLT in glaucoma and GS groups,
We divided the patients into two groups depending on the thickness of their corneas: Thin (< 553.6 um) and thick (> 553.6 um),
and compared three parameters: VF mean deviation (MD), pattern standard deviation (PSD), and RNFLT between the two groups,
Results: There were no significant correlations between CCT and RNFLT in any participant (RZ:O_OO, 0=0.88). There was no
significant relationship between CCT and RNFLT in glaucoma and GS groups (0=0.11, p=0.46). There were no statistically
significant differences in MD, PSD, or RNFLT between the thin and thick cornea groups (p=0.38, 0.32, 0.44).

Conclusions: CCT is not significantly associated with RNFLT in glaucoma and GS subjects,

Key Words: Central corneal thickness, Optical coherence tomography, Retinal nerve fiber layer thickness
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