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Age related change in corneal curvature
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Dept. of Ophthalmology, Juntendo University, School of Medicine
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Abstract

We measured the radii of corneal curvature of premature and mature newborns at two weeks of
life using a rearranged automated keratometer and, in some of them, follow up study was carried out.
Subjects over two years of age were also included in this study. The radius of corneal curvature in
newborn babies rapidly grew and reached the normal childhood range within 12 weeks. The mean
keratometry values in males were significantly larger than those in females except for subjects aged
from 2 to 5 years (p<0.05). Axis of corneal astigmatism changed from “with the rule” to “against the
rule” with age. The rapid change in lens power calculated by modified SRK formula occurred during
the first three months with a decrease of 4 diopters. The lens power of subjects over two years of age
gradually decreased with age. The corneal curvature decreased with age in cross sectional study, but
increased with age in consecutive study. The corneal curvature of 17-year-old subjects born in
1967~1969 was larger than those at the same age born in 1944~1946, and their refractive conditions
were almost the same. Since the end of World War II, the Japanese have gained in weight & height,
and the same trend is observed in the corneal curvature as weel. (Acta Soc Ophthalmol Jpn 91: 132
—139, 1987)

Key wards : corneal curvature, growth, aging, automated keratometer, human
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1. Cross sectional study of corneal curvature
(Table 1)
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2. Consecutive study of corneal curvature
(Table 2)
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3. Comparative study of corneal curvature
(Table 3)
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1. Cross sectinal study of corneal curvature
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2. Consecutive study of corneal curvature
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3. Comparative study of corneal curvature
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1. Cross sectional study of corneal curvature
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1
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Table 1

Curvature and Astigmatism of the Cornea and Ocular
Refraction in Newborns, Children and Adults

The Change of Corneal Curvature
with Age

*0D indicates diopters.
K y valves are exp in spherical
as the least plus meridians.
premature babies <. mature babies **

level of significance

mature bables < old subjects ** ++p <005
over 40 yrs of age =+p < 001
old subjects < young subjects *

over 40 yrs of age under twenties
females < males” (except for pre-
school subjects)

and ocular refraction is expressed

G . No_of 1.9
b ‘ ge Sex Subjects] Eyes M~ SD. . ax. X
Neonatal |Premature] — 7 14 [6.81:+0.25[6.41[7.15 | S '+1.96+1.06 7.8
period  |Mature —| N 22 |7.17+0.18 |6.88] 7.39 +0.7241.50 ¢
ayrs. | M| 4 7]7.75+031[7.32]8.13 Tp -+0.49+10.29
F | B | 11 (7.74:£0.21[7.46 | 8.02 |4 +1.25:0.36 7.74 H—o\
M| 12 | 24 |7.79:+0.20[7.50|8.21 |4 +0.58::0.34 :
Preschool F i 13 |7. 6.99 | 8.17 |1 +0.6210.36 ‘E
perind | 4 m |15 | 307 7.56 | 8.18 |p +0.79+0.63 E 76 Male
F| 15 | 80 (7. 7.36 | B.63 |1, 59| +0.71£0.34 =
5 ™| 12 | 23 (7. 7.40 | B.07 |1.25+0.62 | +0.90+0.54 .
E_1 16 | 30 |7; 7.34 | 8.15 |1.25+057| +0.78-+0.64 = 754 Female
Total M [ 43 | 847 7.32 18.21 |1,23:-0.59 +0.74:£0.49 @
F | 44 | ga|7. 6.99 | 8.63 |11.29--0.64|+0.79+0.45 E
gys: | M| 20 [ 58 (7 7.02|8.33 (1.12£0.73| —0.04:-0.29 S 741
F | 30 | 59 (7 7.35(8.19 |1.05:- 0.56 | 4-0.21 0,60 153
4 Mo |o21 (7 7.46 | 8.05 (1.41--1.06 +0.15+0.52 E
F |16 | 32 |7 7.38 | 8.38 [1.34:0.62| —0.22%.0.50 > 1.3
Prepubertal| 8 M | 20 39 |7. 7.23|8.38 |0.85+0.50| —0.070.28
Fl 21| 4 7 7.27(8.22 [1.13:0.64| —0.01+0.39
period 9 M| 15 | 28 |7 7.35|8.15 |1.09+0.62| —0.19+0.98 7.2
F| 16 | 32 (7 7.18 | 8.03 {1.45:-0.83 | +0.03-0.60
ho M| 25 | 50|7. 7.33 | B.34 |0.96+0.61 | —0.58::0.75
F |19 | 38 (7 7.33(8.35(1.212:0.62 | —0.54::0.94 1.14
11 M 23 [ 46 (7. 7.42 | 8.33 11.23:20.52| —0.23£0.75
Fl24 | 477 7.24|8.26|1.26+0.87| —0.63+1.06 9
Total ™ [123 | 243 [7. 7.02 | B.38(1.09::0.65| —0.19:-0.50 r= ey e —
F 1126 [249 17 7.18 / 8.38 [1.22-+0.87| —0,63-+-1,06| 2 612 15 20 30 40 50 60
12yrs. | M| 43 | 86 |7. 7.36 | 8.1810.98:0.67| —0.44+1.07
et F | 2a | 48 7. ;ggﬂ g.gg 1.433:0.98 | —-0.630.93 By 4 I T T
Ul + v 1 b 104 _— e
il P :;1 33 gza ;: 729182711992 1.19| —0.32:0.98 5 1114 11 fg 3)9 49 59
™M | 39 i il b 2 7.32 | 8.13 A
R F 27| 547 126 8.19, Bais
116 [ 231 [7. 7.29 (8. i
Total AR ARk 7.20 | 8.36 : Fig. 1
Adoiss- | 15918 M | 55 (110 |7.8 7.44 /853 (1.31+0.62|—0.58+1.21
—19| F | 63126 |7.7 7.188.14|1.26:0.55 | —0.75::0.92
20—29 M | 64 (128 |7.79+0.24/7.17(8.34(0.98+0.56| —0.20%1.10
F | 111 | 222 (7.66::0.21|7.14 | 8.21 [1.020.55| —0,12+1,12
3p—a3g| M | 106 | 212 |7.74::0.26| 6.98|8.32|0.940.58| —0.05+1.21
F | 117 | 234 |7.66:0.24|6.96(8.33 |0.97+0.53(+0.22+1.24
Adulthood |40—ag| ™ | 125 | 250 |7.70+0.22| 7.17|8.30| 1.03£0.57 | +0.05£1.20
F | 126 | 252 (7.59+0.23|6.99|8.32 | 1.12+0.52| —0.50=£1.19
50—5g| M | 164 | 128 |7.68£0.21/7.11/8.28|0.97:£0.52| +0.12%1.15
F | 59| 118 |7.57+0.26/6.89|8.43(1.06+0.55| +0.21£1.21
60yrs. | ™M | 75| 150 [7.65+0.25/7.14|8.35|1.09£0.58 | +0.60+1.19
= F | 89178 |7.51+0.22|7.02|8.03|0.85+0.54| +0.56+1.24
Total M | 434 | 864|7.71+0.24/6.98(8.35(1.00£0.56 | +0.09+1.18
F | 502 |1004]7.61+0.22 6.89(8.43)|1.01+0.54)| +002+1.20
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b) FHREEHOAEE G (Fig. 2)
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c) KéatkEH N (Fig. 3)
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2. Consecutdve study of corneal curvature
(Table 2, Fig. 4)
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3. Comparative study of Corneal curvature
(Table 3, Fig. 5)
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Axis of Corneal Astigmatism in Childhood and Adulthood

Male
Age (yrs. )

Female

s o A as%)| 8% [ Zasks %) %22(314%”2(25/1

6~14 msus% mnﬂm%ﬂ

15~19
20—-29
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40~49 E;z‘csss%?smzuml 8(34.1%) |

19(20.7%) .-

20(18.3%)/

60~ %(2654){ 60055.0%) |

W 234(68.0;7/9)%105(30 Béﬂﬁl 2%)

- ]s55.79) (243%11(103‘7}

%) |16(8.5%)

22(20%

% [T ] 43(391%>_j

2434 eyes corneal asugmatlsm 075D =

2 Direct ast. : 160°
L:I Inverse ast.
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70°—110°
21°—69°, 111" —159°
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Development of Refractive Components

AL K Lens
(mm)(mpt:g)er D<+3.0
35 . r..4,=—‘---'---'-—-—----. Axial length (mm)

2W—9 yrs. old (n=652)'"’
10—60 yrs. old (h=244)""

N
phey

Y o

““'-..n““'%"“"‘—.-
N
s

Keratometry (Diopter) . _
L-—-"'"—

Lens power (Diopter) *

.
| 1 1 1

Ll il Ll 1 1
23 23456789 10 20 30 40 50 60 Age
WM yrs. § § § § { §
19 29 39 49 59 yrs.
* Lens power calculated by Modified SRK. Formula'?
Fig. 3 BERoMemRE R Y, AEhZEER (Table D) BTk SEEIFDLEFEL
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LB D TR B U TR AMER & b,
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Table 2, Fig. 4 =22 27 b v ZHET, 2060, LRGABE TEA15~20 O R
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7

WTHBIRHEAL TV,
Table 2

Consecutive study of corneal curvature
— During 20 years —

Age at No. of first exam. last exam
first exam. eyes mean + SE mean £ SE
(mm) (
15—19yrs 95 767+0.03 7.73%0.03*
20-24yrs 107 7.68+0.02 7.74+0.02*
25—29yrs 37 7.69+0.07 7.79%0.06

* level of significance
P<0.05
Keratometry performed with Keratometer (Bausch & Lomb)

§ L*ﬁ[ﬁfﬁ&b 5 fC.
%

HEROAFEMBLEROBERE BT HREAT
WhHH, EEEEAE ], TORSEIEREICL DHEY
b2V TwWa, X, EORCHAOEBICET S
o Eh LWLy,

Ehlers %1%, Haag-Streit keratometer # i\ T
B R R AT L, #PE 0 6.35mm, L
7.1lmm THH, 2, 4R TRT.T3mm £72 b,
IREECICBRACEBICEL Wi tREL TV
5,

Consecutive study of corneal curvature
— During 20 years —

8.1
Mean+SE (mm)
.0
79} 7.79+006
= =37
E L 1744002 7 334003
> & @‘--i‘fig s 163007
E il Lo¢ S __ 1.58102 2674003
5 5
= ?‘6 -
15F
141
@First Exam. Age © 25—29 yr.
13} OFirst Exam. Age - 20— 24 yr.
®First Exam. Age : 15—19 yr.
12}
S . . — - —Age (yrs.)
45 40 35 30 25 20 15

§ | } | i } |
49 44 39 34 29 24 18

Fig. 4

York & Mandell”t2, photokeratoscope # T,
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Table 3, Fig. 5 HAEFOH20H:E 5 1THOABEMBLELERL TL2 L HEE

BERSBEV b oo, BEABEHRYRL T,
Table 3

Comparative Study of Corneal Curvature
Age at observation ; 17 yrs. old

Year of Births  No. of eye  mean+S.D.(mm)
1944—1946 106 7.64+0.22
1967-1969 102 7.70t0.28

level of significance 0.05<p
Keratometry performed with keratometer (Bausch & Lomb)

The Changes of Corneal Curvature with Age

Comparalive Study of Corneal Curvature
Age at observation ; 17 yrs. old

8.0}
79f

o
)
—T
*

17 yrs. old

Keratometry (mm)
-l -~ - - - -
N s ot oo

1930 '40 '50 '60 70
Year of Birth.
Fig. 5

1.80F
=
= 7.70}F
= . Change in Height and Weight of Children at School Age
«— 1.bUr (Japan!
=]
5 750fF & . : , _ Height " Weight
st Cross seclt\:lmral study (Fig. 1)3Re§ractwe error © < +3.00 i iy =l
) ale —A— =315
= 740+ Pl e rsnl s s
Consecutive study (Fig. 4 n=239 -
s ®
<l o] 140 = P
71.201 . 130 n 2 _a®”
: Comparatlve study (Fig. 5) n=208 1hyrs. oid
* 120 20
L ! I ! P E it H_"_’__f T ey
e 10

60 50 40 30 20 126 2 Age(years)
¥ Y B % % §£ % 4
59 49 39 29 1911 5

1925 30 '40 '50 60 '70 '80 Year of Birth

100

0
0 o
1900 13 "30 "A0 'S0 '6D 70 'BO'G4 190013 "30 '40 'S0 '60 '70 'B0'B4
Report on School Wasth Exsmnation Survey
Merustry of EBucabon Soence Cufture
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WTHIEL, 1B TFTTiEbs220855 00
7.82mm H 7o EWEL TV 5,

FxOBIETE, £#2HBEOXBEOAEITZERY
£2126.81mm, £ 28 B ORFT 0 B R LR
7.17Tmm TH - o2V,



138—(138)

BRI e AR R R O BIE A 8 IERIL6R (RS
fAE%036.940. 3w, ¥ AR E 2, 361 +495¢) I Hi T
L7cFf, 428 (6.8910.3lmm) 7 & 4# 4 8
(7.356+0.33mm) oElicEZECEWLRL, 2% 8 8
(7.5740.32mm) %@ ¥ 5 L B(LAMERC i b, 4
128 ¢/ RO ICE LT ie (7.66+0.29mm)?Y,
Fra R omEm LR, ERL, NERE BE
ML VHYENTE LD LEEbh5aH, Hxojl
EERAIEFEOERIED b ) FMREE B
ha,

Larsen'® 3 fREE O FEIL, 4B L0 1ELETO
BRI, 2% L » 5% % To slower infantile phase, 6
BL D1IFE TO X LICFELR slow juvenile phase
D 3 o0RFMRicS T bR T,
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EEAOPNEOAEMELRE L VAR E o1
(t ¥ p<0.05).
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