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Optic Disc Measurements in Normal Subjects
by Computerized Image Analysis
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E( s rimERELERTS e b o1, (BEE 92 : 1889—1895, 1988)
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Abstract

We measured 124 optic nerve heads of 74 normal subjects, using a computerized image analysis
(Rodenstock Optic Nerve Head Analyzer Plus). The mean magnification-corrected measurements (*
standard deviation) were 2.428+0.433mm? for the optic dise area, 1.645£0.449mm? for the rim area, 0.
7921+0.386mm* for the cup area and 0.338+0.162mm* for the cup volume. A significantly positive
correlation (y=0.60) was found between the disc area and rim area. From these results, rim area was
thought to depend on disc area in normal subjects. The normal range of rim area for various sizes of
disc area should be established in order to detect early damages to the rim area in glaucoma. (Acta Soc
Ophthalmol Jpn 92 : 1889—1895, 1988)
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#+1 Age and sex distribution of the 74 normal
subjects

Characteristics of Patient Population

Age, yr M F Total
10~ 3(6) 4 (8)
20~ 5 (10) 70100 12 (20)
30~ 4 (8) 5 (9} 9 (1m
40 ~ 7(9) 6 (12) 42 (21)
50~ 11 (16) 12 (21) 23 (37)
60~ 6 (9) 2 (3) 8 (12)
70~ 1 (1) 1(2) 2 (3)

7 case (14) 2ye

cases evyes cases eyes cases eyes
37 (59) 37 (65) ‘74 (124)

fEx C/D }11.2%, rim mi#17.2%, FEM#AER18.6%
Thotedd, TOERBEEOHFIZ X b Caprioli ¥
fii(xEHE C/D k5.6%, #FC/D H7.9%, rim [ f
5.6%, MAMART.1%, EHS2OfEE C/D H4.8%,
rim [EifE8.1%, MEMIER11.2%, Shields 5D {HILE
B C/D H7.8%, K3 C/D £H9.2%, rim MHE6.1%,
FaMARi24.2% T, H 4 DMEXEE C/D H5.7%, K
& C/D H6.0%, rim E#E6.2%, MEMAES.2%TH
D

&fml, K& & U RE G TR A BRI R bR R
BANERSL L BEO 5 b, IRE20mmHg LT, &
E#NL.0LL L, Goldmann HEFIEH, SR FERE
1o, BUAABLAFHEBECE, RECRE LT
HRER LTl AU KD bD L L,
FITHISE, Z37HI65HE, FHIT11~T25%, F¥#43.3
BThHsd (F1).

FEEAD I FIZTomm L EEEE L - #ic ONHA
CTHBAOMARIE R T - 728, £ OHEMUTERC
At B2 12 Zeiss Ophthalmometer (% Topcon
Autokeratometer CK 1000 /=T, EBHEMEZ Top-
con Autorefractometer RM-A 6000 X /% Nidek
Autorefractometer AR 1100 12 THT - 7=, [REEAIE
(2R KR 1c Nidek Echoscan US 1600 ¢l L
fe.

Im &% %

JEITEIZ+3.0D~—5.5D F#4—0.5D, FAREE R
#90.5D THAL.5D THh-7e, [REHREI120.26~26.24
mm, F#H23.69mm T Ho7, FLE@EE
1.570~3.663mm?, F #2.428mm?, rim @ &
0.752~2.937Tmm?, F #51.645mm?, [ M @& &
0.013~1.733mm?, ¥ #0.792mm?, [k M5 &
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0.028~0.819mm?*, ¥ #50.338mm?, fa M & &
0.150~1.0mm, ¥#0.440mm, C/D ££0.004~0.758,
F10.416, HEEFLIEFL.421~2.266mm, F1.818
mm, JCFFLEEEL.321~2.111mm, F#H1.696mm ¢
Hots (FE2).

A, R, 50E%LLE & 50mE o £ RMEE O H
BIR 3 ITmR L, Matic s %omhEchEEs
tHRETAS &, EAZECOWTIE, @RELEL
SIHICH % LHAMES, FaMARB chHRSERCH L
TRECHERTH-7(FEI), C/D, rim B, K
MEHE BMABc2wTWEoX%C/DI
0.001~0.506, *¥##0.113, rim [fE 0 ~1.136mm?, F
#0.278mm?, B M EH0.02~1. 344mm?, E#0.290
mm?, FEMAR0.001~0.684mm?, FI40.127mm?* T

% 2 Magnification-corrected measurements of
normal discs.

Mean SD
Age 43.3 yrs 16.4 yrs
Refraction -0.5D 1.8 D
Axial Length 23,63 mm 1,11 m
Disc Area 2.428 mm? 0.433 mm?
Rim Area 1.645 mm? 0.449 mm?
Cup Area 0.792 mm? 0.386 mm?
Volume 0.338 mm* 0.162 mm*
Depth 0,440 mm 0,167 mm
C/D 0.416 0.186
Disc Diameter(V) 1.818 mm 0.181 mm
Disc Diameter(H) 1.696 mm 0.156 mm
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Hote, MATRC/DHETCLHOIE B/ L b A
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Ehste (F3),

FLEAEBE & rim EHT & o iz (XA BE R 520 60 & #
AEEEEOHE A AL A (p<0.0), rim Gf=
0.62 X FLEAMWRE +0. 13mm* D BI@RA L bt (K1),
FLEAMHE & FAMERE & oI X HBIRE0.39 - HED
HBIA A b (p<0.0D), FEM TR =0.35x FLEA
B—0.05mm?oBAf L bhi (K 2), AIEmR &I
MZR & O HBIRE0. 290 F E oM A (p<
0.01) %&b, FEMAFE=0.11x ALEERE +0.80mm?
DREFRAA LR 3), MM & MEMAE & o
CITAEB R #00.83 L FE MMM A LR (p<0.0D),
Bfe 125 5 = 0. 348 X B M1 T80 B +0. 06 Lmm® o BE 5 4% 2
bhfo(4), Rim g & MRMAH & o8 &
H—0.4LB0FEOHEMNZ LR (p<0.01), [BEM
AH=—0.159 X rim EH +0.598mm* OB R A A b b
7o (®5).

v %

4E o ONHA 2 & 2 EF RO # @R FL MM o #I
EHY A5 &, FLERIHE, BRIV DRER
OfE & 12E—FL T2 (£ 3), AEmHE2. 43mm?
T, FUAETHEE Lz Caprioli 5¥®1.70mm R
EEHE L HEE L Littman?D S tHRE L
Britton 5%@2.10mm L b d A Z 2 7c,

Rim @ #f 4 1.65mm?*¢, Caprioli 5 1.13mm?,
Airaksinen 5¥®1.40mm? % » K % <, Britton Yo

%3 Comparison of measurements (mean+standard deviation) for both eyes,

sexes and ages.

Right Eve vs Left Eve Female vs Male Age
ap 0S F M =50yrs <50yrs
No. of Eves 51 51 65 59 53 71
Disc Are02 2,442+ 0,461 2,443 0,428 2,620+ 0,437  2,469%0,424 2,410 0,386 2,441 + 0,464
Cup Aré?]m : *0,876+ 0,405 0.714+ 0,347 0.846+0.369 0,767 +0,403 0,809+ 0,428 0. 77220.357
Rim ATE(E(J 5 1.581+ 0,491 1.733+ 0,408 1.574+ 0,395 1,720+ 0,470 1,617 2 0,431 1.674 0,464
m
Cup Vo{um%) *0,371£0,172 0.305+ 0,143 0.354% 0,160 0,325%0, 160 0,332+0,189 0,338+0,141
c/D Rc{r{rg ! 0.444+ 0,184 0.385+ 0,182 *0,450£0.171 0,380+ 0,188 0,402 £0,187 0.422+0,188
Disc Diaometer 1.8282+0,187 1.819+ 0,182 1.824+ 0,177 1,831+0,185 1.822+0,152 1.814+0.200
(V) (mm)
Disc Diameter 1.696% 0,163 1.705* 0,156 1.677 £ 0,165 1.719+0,141 1.689%0,147 1,703+0.165
(H) (mm)
Axial Length 23.66%1,18 23,69 1,04 23,48%1,12 23,85% 1,05 23,10%£0,94 *24,11 41,03
(mm)

*statistically significant by t-test (p<(0.05)

(m%x s.4. )
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[ 1 Relationship between rim area and disc area in 124 normal eyes (y=0.60..
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2 Relationship between cup area and disc area in 124 normal eyes (¢ =0.39).
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3 Relationship between cup volume and disc area in 124 normal eyes (y=0.
29).
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4 Relationship between cup volume and cup area in 124 normal eyes (3 =0.
83).
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5 Relationship between cup volume and cup area in 124 normal eyes (y = —

0.44).
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