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CHAMTE 9HY © 120Wo| Malolg Cjalez ZZIMLISHEAI|E 0|2510] YUMAMRSTHLL AMBRE SHXE
2 Tict. 2 SR A[MEARFHA, g, 2H0|4, zone betafte| AE CIESHEAMCE AOLERU}CE
U3} . ANAMARFFIF E2 horizontal integrated rim width (HIRW), SFS2MY AMAHHY, fFe=2H
Mol SXRSHBOL ABCH ANZBRTIL 242 BT UAANBUSETH, A4S o5, vlZe] YAABHRET
H7E Botetedct, ol EI1E4+E HIRW, H YHMUEMRSTH, A4S Al2oo YUMBAMRSFHIF HASA
Ct. =H0|& Tt vertical integrated rim area, THRFEEH|, 0|F ALZHO WUHMNLAMREFHA= ATEATL
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stojof stct,

(stotx| 48(8):1073-1081, 2007)

B AEE9 7] (optical coherence tomography, B2 AFdA AXNBFFHA, dE, A, FHo]
OCT)= HIZZ, HlxFA oz sudy) et & TS Sl AAART SHA S Hekl
Ags Adsty] Hgh 9dul=, 820 nmel AHLjAl AFZFAC v 93 Busigy. a8y 23
s FHAA B2 5779 A8 ATS, A4 © dAA Fdh SR o]99 thE aRlEo] Al
frrellA RAtEE Jlo) A7t ZpolE TMIAIR S5t A7 AL FTTA vl FFS Ao
o 1 ST FPAS HojFug 'Fshy A o) A SUge] A ot &0 & Aot o7 3
T RE7E 8, @A) Erka g ok Ha o GdHls At bE2RE 5% XY gl
29 Stratus OCT= °]dY OCTEY A-scan< A FEFS vH= 8%le] Y& F Utk Stratus
Fa7F BolA sae] 71 108 F7kekdar, & Wk OCT+= o]&e] OCTel Hls) =7} o mouZ o]
9 == 27] 24 OCT 13 OCT 27} 12~15 Aol OCTHEY &3] S| ol Y&s VA= 8UE
pum¢l ¥HHo)  Stratus OCT (OCT 3)E 8~10 um S gete £ S Aoz JYEY. ARNEL KAl
2 = ey, dE, A, 4oy, FFFAHsd

2} Stratus OCTZ T8 AAAFF S A < gt
ABAFTTFAZ 2Fol7t YA i 402 &
(EY 020060 128 14, AASDHY @ 20072 53 8Y) o].y_g)\-l:}
SMMA Y T
MEAl d57 g3 17 LHACJ'_Tl_l. Iﬂol-téll
Sttt M o
Vi1 1290 1200 4z o, A o
o W, A7 669l AFEEE 14~87TH=E Hit(+
* 2 =20 QX 2006 Chennai, South East Asia Glaucoma EFHEA) AW 53.4+£14. 34199, FHAZUSA]
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Aot Aokl mean deviation= ¥ -1.51+1.19dB
o], corrected pattern standard deviation
2 1.58%0.41dBe| it}

AESY, S5 APSA, AT o] &3 A
Ary, SR AN, AAAFFAAN, Humphrey
C 30-2 AloFAAHHumphrey Instruments, San
Leandro, CA, USA), BeHIAEAS 2 AL R
FA Z9(TRC-50EX, Topcon Inc., Tokyo,
Japan), Stratus OCT (version 4.0.2, Optical
coherence tomography, Humphrey systems
Inc., Dublin, CA, USA)E A3t}

A4 BF Age 0.5 olola, EFHo|e
-5~+5tH, dAlE 3UFH oAt 1AL, =
7] W, S-olY 99 HAg IR, AT,
AABFFEFA, AAEZAE] AY, o] ¢+
W & E= oA X85 B 3x} AopdEe o
Jlo] He 217A8HH Agke] Qe A= AL
AR Ao A AlopAg=o] gllom, kgto] 21
mmHg oJ3tH 1L, izt JgE o] dar, ZEpalal

re)

AR AR RS AN A48 FeE nol
B AN EmE e AN g, BRAN S

A&, ANAFTFEEL s

et 25 2.5% phenylephrine® 2 4HsA|
71 & internal fixation ¥2S AR5} fast
optic disk algorithm fast retinal nerve fiber
layer (RNFL) algorithm® 2 A|XZA+5F wekal
BATSTA SAAES T

fast optic nerve scan protocol A|A7H
Ao & v A Bk 30= 1149 6719 4
ANE FAEI 1.92% AQ9TE FAF Alo| Y] F
A7 S N2 S BE7] A8 FES JES

AABFFAAE Stratus OCT AZEg o7} AHEL
N7 FEo e e) /gt e AEd 25

sto] dde Adelw, 7|EHe §5F&74 150
pm o] do g I ofg o] Aol FEFE, 9
T A" Ol AXARFFALS 12719 dEbaAag
/gt g 8 A48 Aojt}, Zhzhe] Jud
FALN A AlAlZE A (rim area, vertical cross
section)®] HZE A= 7lEWolH, ugE A=
ANABFTFAAY oA FHoZ 1 Aol
Nerve widthe #WetAaALds)/mea g £
A 7P ke dzkAe] A Adolt}. horizontal
integrated rim width (HIRW)E ZZ¢] nerve
widthe] Bi-& AT dEd9F Fst Adkd A
A A A EA 2] FAR]o]t}, vertical integrated
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rim area (VIRA)= Zt7te] AAIFEIHA S S
AABFTF LEB S Fato] AlgtE AA AlAEH 84
o] FHA o}t B AFoM= VIRA, HIRW, 2417
F5H4 (disc area), +FFEHH (cup area), Al
AZZEHA (rim area), FFEEHAH(C/D area
ratio), FHA+FE4 (horizontal C/D ratio),
25582 (vertical C/D ratio) S #A4Jdl] AR&3}
Aot
fast RNFL scan protocol= WoAal4d/%
o] 24 AMEHY, ARNARTFE T & FF
mm?e]| 256 A-scan 98 FAE 33 d&HHo=E
AHso. 2 FAate] whEolXth, WAl A
X FEAdE AAS HE A Aol kA ol
&3 & A7Al= thresholding €aglEe
£ YoMe BARES 2ARSHY Zopdth
AR TFA, AAHEANA Y A A
=, 46~135%, Y= 136~225%, 3}
0 226~315%, °]=: 316~45%), 0% 7HZo=
FUABENFEFAS B0 A8
Ae AEeE BAEY 9
o] HiZFo|y, W2 3A]= %
Foke] o]0t} FHgle] AlgE $oHS VF
o2 nprol 712 2059 ZEAAAFFARA
S B3 AAAFFF AHEHA zone betad]
T} ANAFFFIE S8 zone betad AEE
Al FE 7153 Qb dol Arstal, AlAIE
TE A T sAYY 93FAL signal strength
7} holde] Ao FAF A5E AT
BAEAS g8l ¢t 8 ° 3 E ws TR Y
319t} unpaired t-test, 93 AEA, 53 AEA
(multiple linear regression)& AFE3IAIL, pakol
0.05 %t A FAIZ SR frofsithal B3
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Table 1. The influence of gender on optic disc and retinal nerve fiber layer parameters (mean valuetstandard deviation)

Mean Male Female P value
Number of eyes 129 63 66
Optic nerve head parameters
VIRA (mm’) 0.33+0.22 0.34+0.24 0.31£0.19 0.578
HIRW (mm’) 1.59+0.27 1.60£0.26 1.574£0.28 0.541
Disc area (mm’) 2.57£0.53 2.65+0.54 2.50+0.51 0.083
Cup area (mm’) 1.01+0.50 1.05+0.54 0.96+0.47 0.263
Rim area (mm’) 1.56+0.44 1.59+0.44 1.53+0.44 0.500
C/D area ratio 0.39+0.15 0.39+0.15 0.38+0.15 0.667
Horizontal C/D ratio 0.66+0.15 0.66+0.16 0.66+0.15 0.961
Vertical C/D ratio 0.56+0.13 0.56+0.13 0.55+0.12 0.613
RNFL thickness parameters
Average (pum) 104.8+10.5 105.0£10.2 104.5+11.0 0.787
Superior quadrant (pm) 128.9+16.2 131.0+14.8 126.9£17.2 0.153
Temporal quadrant (um) 75.1£15.9 74.9+£12.8 75.3£18.6 0.888
Inferior quadrant (pum) 134.9£16.9 134.6+16.1 135.2+17.8 0.839
Nasal quadrant (pm) 80.4+17.5 80.1+£18.7 80.6+16.5 0.846
O'clock hour segment
12 (um) (superior) 132.7£22.8 136.6+21.8 129.0£23.2 0.061
11 (um) 135.74£22.5 134.6+21.5 136.8£23.5 0.588
10 (pm) 90.3+19.8 89.4+14.8 92.2423.6 0.279
9 (um) (temporal) 59.2+12.4 59.5+11.4 58.9+13.4 0.775
8 (um) 76.4+20.5 77.7£17.3 75.3£23.3 0.518
7 (um) 142.0+23.2 142.6£22.7 141.4+23.8 0.771
6 (um) (inferior) 147.2425.7 146.8423.6 147.7+27.7 0.837
5 (pm) 115.4421.2 114.2422.3 116.5+20.2 0.525
4 (um) 80.8£19.0 79.0£20.0 82.4+18.0 0.311
3 (um) (nasal) 66.2+17.9 65.5+17.7 66.9+18.1 0.661
2 (um) 93.9+23.9 95.6+24.9 92.1£23.0 0.423
1 (um) 118.4+20.9 121.7£20.5 115.3£20.9 0.080

VIRA=vertical integrated rim area, HIRW=horizontal integrated rim width, RNFL=retinal nerve fiber layer.

P FHABLFSFA, 45 AHEE G AAd 7
5, °olF AHEH W AFE5FA7E ddG
(p€0.05)(Table 3). &do #do] e SAA
S2+ VIRA, #5323 F5stEdzn], 35
FeEH], FARFIEY] AR e
ZFA7F A (p<0.04) (Table 3).

O3 Ao AXNAFFEE, I8, -,
FEFFYE E4% zone beta AEE EF =yus
o] Wi, eI ATAAA Fostad dztel AlAlA
79 G AAFSTA SAAXNE THUFE 51
EPHGFEo] dAHE £ E stepwise method
2 FINAS A3 AAFTFEHE, AF, =49

°>4

57t E4E
FFEHA (partial r=0.638, p<0.001),

}, zone beta’} Al L7§T‘?r—':r9jr il ]ﬁ”o*—r”ﬂ
RS vA= FEgS BT 2 A AL
Z HIRW (partial r=0.350, p<0.001),
/\]/\]7&

[e]
SEEs

1(partlal r=0. 263 p—O 004) TZJI‘(I?FE‘;:]I‘

(partial r=0.242, p=0.007)7} AXH(Table 4,
5). AXAFTF7E 545 B YN BARETTA
(partial r=0.279, p=0.001), Z(partial r=0.237,
p=0.007), 3= (partial r=0.331, p<0.001), HI=
(partial r=0.207, p=0.02) AFEHe] WuhaEdH
SFA7F S7Vt9tH(Table 4, 5). A% S7184=
HIRW (partial r=-0.324, p<0.001), ¥+ 4=t
AAEF (partial r=-0.233, p=0.007),
AHREH o] WA BN FEFA (partial r=-0.23
p=0.007)7} Akt (Table 4, 5). %75‘3]’6}%
VIRA®} 9] 2433 (partial r=-0.202, p=0.03),
FHFFEHet o) BB (partial r=0.223,
p=0.01), 15 AHEHY FANAEFZTFAL =9
A& A (partial r=-0.439, p<0.001)E EAG

2 e g
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Table 2. The influence of zone beta on optic disc and retinal Table 4. Effect of optic disc area, age, and refraction on
nerve fiber layer parameters (mean valuetstandard deviation) optic disc and retinal nerve fiber layer parameters analyzed
with multiple linear regression model
Zone beta P value
Presence  Absence
Number of eyes 28 101 E)\(/zi?:lﬁlt:sry Partial R P value
Optic nerve head parameters Optic nerve head parameters
VIRA (mm’) 0324022 0324021 0.997 VIRA (mm’) refraction 0202 0.026
HIRW (mm’) 1.580.33  1.59£0.25  0.818 HIRW (mm’) optic disc area  0.350  <0.001
Disc area (mm’) 2.56+0.52  2.58+0.53  0.859 age -0.324  <0.001
Cup area (mm2) 1.01£0.47  1.01£0.52 0.965 Cup area (mm2) optic disc area  0.638  <0.001
Rim area (mm2) 1.55+0.47 1.56+£0.43 0.868 Rim area (mm2) optic disc area  0.462  <0.001
C/D area ratio 0.39£0.15  0.38+£0.15 0.784 C/D area ratio optic disc area  0.263  0.004
Horizontal C/D ratio 0.65£0.14  0.66+0.15 0.656 Horizontal C/D ratio refraction 0223 0014
Vertical C/D ratio 0.57£0.12  0.55+0.13 0.434 Vertical C/D ratio optic disc area  0.242  0.007
RNFL thickness parameters RNFL thickness parameters
Average (pm) 103.3£10.8  105.2+10.5  0.405 Average (um) optic disc area  0.279  0.001
Superior quadrant (um) 121.9£18.4 130.8£15.0  0.009 age -0.233  0.007
Temporal quadrant (pm)  82.5+21.1  73.1x13.6  0.005 Superior quadrant (um) age -0.238  0.007
Inferior quadrant (um) 134.0£19.3 1352+16.3 0.744 optic disc area  0.237  0.007
Nasal quadrant (um) 7574172 81.7+174 0.111 Temporal quadrant (um)  refraction 0439 <0.001
VIRA=vertical integrated rim area, HIRW=horizontal integrated Inferior quadrant (um) optic disc area  0.331  <0.001
rim width, RNFL=retinal nerve fiber layer. Nasal quadrant (um) optic disc area  0.207  0.023
R=correlation coefficient.
i’f/\a]k;}];i, 23: ;};éﬁj;];n; boe;a; O;‘Lilfj;j 3— VIRA=vertical integrated rim area.
eI T ISAE T AT S O es I HIRW=horizontal integrated rim width.
A THp)0.05). RNFL=retinal nerve fiber layer.
€ # fa5 2SI 4D Bol Aok AL
ojhe AT YAoT NAAFERAL gr  ANFRTF 255 AFIERN, GFFREE, A
o] NAAHT ZHAET Do) a1, PN ARHWA, fFFEAAI) AR sk’

Table 3. Effect of optic disc area, age, and refractive error on optic disc and retinal nerve fiber layer parameters analyzed with

simple linear regression

Optic disc area Age Refractive error
R* (%) P value R* (%) P value R’ (%) P value

Optic nerve head parameters
VIRA (mm’) 0.1 0.683 3.1 0.046 4.1 0.026
HIRW (mm’) 12.9 <0.001 10.6 <0.001 1.5 0.176
Cup area (mm’) 413 <0.001 0.00 0.827 6.1 0.006
Rim area (mm’) 21.6 <0.001 1.3 0.202 0.1 0.791
C/D area ratio 7.1 0.002 1.0 0.271 3.6 0.036
Horizontal C/D ratio 3.7 0.028 1.9 0.124 5.0 0.014
Vertical C/D ratio 5.8 0.006 1.4 0.186 3.7 0.035

RNFL thickness parameters
Average (pum) 8.9 0.001 7.2 0.002 1.1 0.258
Superior quadrant (pm) 6.2 0.004 5.8 0.006 0.6 0.390
Temporal quadrant (um) 0.1 0.736 7.4 0.002 19.3 <0.001
Inferior quadrant (pum) 10.5 <0.001 2.4 0.082 1.5 0.175
Nasal quadrant (um) 4.9 0.011 0.1 0.773 1.2 0.240

R’=determination coefficient, VIRA=vertical integrated rim area, HIRW=horizontal integrated rim width, RNFL=retinal nerve
fiber layer.
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Table 5. Effect of optic disc area, age, and refraction on optic disc and retinal nerve fiber layer parameters analyzed with

multiple linear regression model

Equation R R’ P value

Optic nerve head parameters
VIRA (mm”) y = 0.315-0.027xrefractive error 0.202 0.041 0.026
HIRW (mm’) y = 1.466+0.179xdisc area-0.006xage 0.486 0.236 <0.001
Cup area (mm’) y =-0.562+0.614xdisc area 0.638 0.407 <0.001
Rim area (mm’) y = 0.564+0.386xdisc area 0.462 0.214 <0.001
C/D area ratio y = 0.196+0.074xdisc area 0.263 0.069 0.004
Horizontal C/D ratio y = 0.664+0.021xrefractive error 0.223 0.050 0.014
Vertical C/D ratio y = 0.409+0.059xdisc area 0.242 0.059 0.007

RNFL thickness parameters
Average (um) y = 100.132+5.440xdisc area-1.731xage 0.370 0.137 <0.001
Superior quadrant (pm) y = 125.065-0.280%age+7.348xdisc area 0.342 0.177 0.001
Temporal quadrant (pm) y = 73.740-4.383xrefractive error 0.439 0.193 <0.001
Inferior quadrant (pum) y = 108.230+10.375xdisc area 0.331 0.110 <0.001
Nasal quadrant (um) y = 63.155+6.787xdisc area 0.207 0.043 0.023

R=correlation coefficient, R’=determination coefficient, VIRA=vertical integrated rim area, HIRW=horizontal integrated rim

width, RNFL=retinal nerve fiber layer.
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Figure 1. Simple linear regression (y=89.5+5.954xdisc area,
R=0.298, R*=8.9%, P=0.001) between disc area and average
retinal nerve fiber layer (RNFL) thickness.
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retinal nerve fiber layer (RNFL) thickness.
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=ABSTRACT=

Factors Influencing Optic Disc and Retinal Nerve Fiber Layer
Parameters Measured by Optical Coherence Tomography

Jung-11 Han, M.D.l, Han-Woong Lim, M.D.z, Yoo-Mi Song, M.D.z, Ki Bang Uhm, M.D.

Department of Ophthalmology, Konyang University, Kim's Eye Hospital], Seoul, Korea
Department of Ophthalmology, Hanyang University College of Medicine’, Seoul, Korea

Purpose: To determine the factors influence retinal nerve fiber layer (RNFL) and optic nerve head (ONH)
parameters measured by Stratus optical coherence tomography (OCT).

Methods: Topographic RNFL thickness and optic disc parameters of 129 healthy Korean subjects of aged 14
to 87 were measured using the fast retinal nerve fiber layer thickness and fast optic disk algorithms of Stratus
OCT. One eye of each subject was randomly selected for statistical analysis. Using multiple linear regression,
the effect of optic disc area, age, refractive error, and zone beta on each parameter was analyzed.
Results: Large discs had large horizontal integrated rim width (HIRW), cup area, rim area, C/D area ratio,
and vertical C/D ratio. The thickness of average, superior, inferior, and nasal quadrant RNFL increased
significantly with an increase in optic disc area. Average and superior quadrant RNFL thickness, and HIRW
decreased with age. Refractive error showed a correlation with the vertical integrated rim area, horizontal C/D
ratio, and temporal quadrant RNFL thickness. Gender and zone beta had no statistically significant influence
on ONH and RNFL parameters.

Conclusions: This study shows that optic disc size affects most RNFL thickness and ONH parameters.
Because of the relationships revealed in this study, optic disc area in addition to age should be considered
when the Stratus OCT RNFL thickness and ONH parameters are interpreted.
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