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Abstract

¢ AIM: To explore the root mean square( RMS) value of
the anterior corneal surface aberration on the modulation
transfer function( MTF) values.

¢ METHODS : Four hundred eyes from 200 patients were
examined under sirius 3D corneal topography system,
MTF curve at 3, 5, 7mm corneal optical zone after
correcting the low-order spherical aberration and the
total aberration and total higher order aberration, coma,
trefoil aberration, spherical aberration RMS values were
taken . MTF values at the spatial frequency of 5,10,15,
20,25, 30 cpd and zernike coefficient of vertical and
horizontal coma were recorded.

¢ RESULTS: Anterior corneal surface RMS in 3,5,7mm
corneal optical zone were statistically related at different
spatial frequency with the MTF value, higher-order RMS
in 3mm corneal optical zone were related with the MTF
both vertical and horizontal meridian. The larger optical
zone (5,7mm) mainly affected the MTF of horizontal
meridian. Coma and trefoil aberrations for the anterior
corneal surface mainly affected the the MTF of horizontal
meridian, and more evident in smaller optical zone
(3.5mm). Spherical aberration in 3mm corneal optical
zone was statistically related with the MTF of vertical and
horizontal meridian. Clover and secondary astigmatism in
3mm and 7mm corneal optical zone and the MTF of
vertical and horizontal meridian had a good correlation
and they had correlation with the MTF of horizontal

meridian in Smm corneal optical zone. No correlation
was between the corneal coma position and MTF of
different orientation.

¢ CONCLUSION: The MTF of anterior corneal surface at
horizontal meridian are greatly related with higher order
aberrations. The MTF can objectively evaluate the optical
quality of anterior cornea .

¢ KEYWORDS: modulation transfer function; root mean
square;optical quality
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*1 AEMAEL¥RXIER RMSg #1 RMSh 5 MTF gtE s RE( r &)

s RMSg RMSh
(e/d) ; FEH KF H KF

3mm Smm Tmm 3mm Smm Tmm 3mm Smm 7Tmm 3mm Smm Tmm
5 0.897° 0.607" 0.328" 0.828" 0.619" 0.401° 0.424" 0.006 0.090 0.505* 0.340" 0.276"
10 0.753" 0.538" 0.369" 0.833" 0.628" 0.269° 0.253" 0.021 0.046 0.385" 0.215" 0.137"
15 0.646° 0.538" 0.349" 0.751" 0.555" 0.219° 0.190" 0.008 0.118" 0.317" 0.146" 0.101
20 0.618" 0.493" 0.308" 0.682" 0.521" 0.251° 0.163" 0.016 0.015 0.267° 0.179" 0.128"
25 0.574" 0.491" 0.280" 0.643" 0.470" 0.239" 0.148" 0.017 0.123" 0.228" 0.155" 0.132"
30 0.593" 0.458" 0.253" 0.617° 0.444" 0.203° 0.118" 0.037 0.110 0.216" 0.146" 0.110

I # 7R P<0.05, 5Tk,
R2 FEAEXAFRENZMEGES MTF HEXRH(rE)

25 AR e _ R _
(e/d) EoE) K EoE) K

3mm Smm 7mm 3mm Smm 7mm 3mm Smm 7mm 3mm Smm 7mm
5 0.335" 0.052 0.041 0.335" 0.348" 0.208" 0.320" 0.033 0.09 0.505° 0.401" 0.233°
10 0.115° 0.035 0.135" 0.306° 0.237° 0.078 0.175* 0.025 0.046  0.385° 0.215" 0.137°
15 0.065 0.009 0.141" 0.255" 0.166" 0.080 0.085 0.013  0.128" 0.317" 0.146" 0.101
20 0.076 0.010 0.126" 0.197" 0.200" 0.107 0.073 0.007 0.015  0.267° 0.179" 0.096
25 0.087 0.018 0.112" 0.170" 0.169" 0.105 0.056 0.020 0.123" 0.228" 0.155" 0.083
30 0.076 0.001  0.094" 0.164" 0.174" 0.094 0.052 0.055 0.110 0.216" 0.146" 0.101

T # 7R P<0.05, EEit=AAH .

PR 2 ALSE R IE , A8 b H R 2 AR 58 0 PPN B 5T
BB T ] o MO AR e EE R RS, HE 6 T
HARBRIE RSN 74% o T AR IR 2 T 2 AR JE D't
ARG i B E AR HAN A AR AL T DL B B
BT o X B 3% 11 15 22 19 25 5 HRAH (root mean square,
RMS) il MTF #0562 1 25 5 S Ak A Bh T 41 7% U i 43
B AR A e i o

1 X &MFE

1.1 348 [P S 4T 2010-10/12 007 3R Be 471 4> F 3%
JETFAR A BLAE T L HOE B 200 1] 400 B, Hp 5 93 £
186 i, 2z 107 ] 214 HR ,4E#% 18 ~39 (°F-1 26. 58+5. 18)
% A ER G B AL 0. 25 ~ -10(F-15-4.94+0. 13) D; B
JCRER-1 ~0(FF--0.46+0. 02) D A EHT IEA J13 =1.0,
1.2 H3k

1,21 NikdRaAE MR 24 BUkT G 2 A 52 W T HR 3 o
B s 8 BF5%4 Schirmer's I8 F1 BUT {H 34 1E & , F I
T C A TR A 2wk DL ST G 1E
1.22EMFERFE A Sinus3D (F KA CSO 2
B RS < phoenis 1. 2) 1 st 7 Pl HR A7 35 43 B A0
FARIA [H) £ BRG 2 X ) MTF il 28 5 4% 25 [a) 45 2R 1) MTF
(BRI £ R X Sl B A 7 £ 5 7 2 18T ) Al 1% 25 38 5 R
BB G 22 ¥ MRAA B 22 =0 Bk 25 DU LAY
RMS ., Frfifea b — 2 ks & RE A ENER
N WEH J5 37 BV SR T R i W s 37 R 3 A 61 1)
W EhR, T B A . SR ECE & PR A T AT
1.2. 3 #IEIKEN  Sivius A P B K2 58 B , 0 1) $2
HU 3,5, 7Tmm £ B 2F X B R (9 MTF il 28 £ Fi iy 26
R B E g2 B2 b BR2ZEA9 RMS H. id

852

sEaS[ai RN 5,10,15,20,25,30cpd [ 1) MTF {8 & 3 B
EZEFIKT- 5 21 zernike REL

BEit=f AT ok A SPSS 16. 0 B4 % A K 4t b 47
ShFR, £ R 250 RMS {H 5 MTF {E 19 A7 56 1 ok H
Pearson #5317, P<0.05 AR A G258 L.
2478
2.1 RNEMBEST MTF B9 0 A ISR 2% m SR 2218, 16
3,5, 7Tmm £ G2 X5 3 BN KOS5 6 T /F 4 19 MTF
HA BRI A EME(R 1) o BREPME 2578 3mm £ G2
X B, 538 B FKOE T 2005 60 1 MTF ¥4 g1t 22 40 ¢
£, 7E Smm ff B4 R R B4 22 RMS 5 3 B 4 45
25 (AR MTF {5 JC A 2k, 5 /K P 4 28 4% 2% ) 4 R
MTF ARG o Tmm £ G275 X, 5 B4R 22 7 %5 (8] 4
N 5,25,30cpd B 5 3 B F R T A LM, 5KETFA
LR A AR MTF Y G # et (£ 1) . FWEKR
i G2 XIS 8 B AR 22 5 B2 52 R K- 7 26 9 MITF {f,
R F= B R e 1 B OGN e s I R B ER 22 0 R R
ZEXE MTF (14532 W it 25 [B) 55038 (4 45 T 9/ N o
2.2 AEAIEMBEN MTF |  SHgaEhmEx(zZ
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®3 TRARAFZXEMREMEES MTF BEXRE(rE)

e DU B B
(e/d) EEEN K- EEEN KF

3mm Smm Tmm 3mm Smm 7mm 3mm Smm Tmm 3mm Smm 7Tmm
5 0.247" 0.090 0.074 0.366" 0.237" 0.245 0.367" 0.077 0.110 0.288" 0.008 0.111
10 0.202" 0.09 0.130" 0.239" 0.183" 0.121" 0.267° 0.061 0.111 0.169" 0.049 0.035
15 0.165 0.039 0.165" 0.179" 0.116" 0.078" 0.218" 0.290 0.090 0.142* 0.038 0.035
20 0. 149 0.002 0.136" 0.167" 0.144" 0.126" 0.187" 0.002 0.070 0.126 0.056 0.051
25 0.142 0.021  0.117° 0.147 0.128° 0.139° 0.175" 0.020 0.059" 0.116" 0.019 0.049
30 0.111 0.023  0.093 0.133" 0.138" 0.094 0.157" 0.005  0.047 0.106" 0.022 0.048

0 # 78 P<0.05, A4t #AH K,
*4 AEABRAZEREMAREEANLE MTF HEXRE(rE)

e - EEHEHE - KF-E 2
(e/d) EaE) K EaE) K

3mm Smm Tmm 3mm Smm 7Tmm 3mm Smm Tmm 3mm Smm Tmm
5 0.254* 0.083 0.041 0.082 0.296" 0.191° 0.148" 0.022 0.045 0.145 0.255" 0.199°
10 0.157" 0.047 0.142~ 0.055 0.188" 0.059 0.149" 0.003  0.057 0.101 0.189" 0.090
15 0.106 0.008 0.149" 0.031 0.111  0.072 0.151° 0.020 0.067 0.082 0.195" 0.049
20 0.097 0.021 0.129" 0.009 0.151* 0.097 0.157" 0.013  0.080 0.071 0.200" 0.085
25 0.099 0.033 0.115" 0.003 0.119" 0.090 0.161" 0.011  0.0064 0.072 0.184" 0.081
30 0.090 0.013  0.099 0.110 0.117* 0.074 0.149" 0.012  0.040 0.094 0.198" 0.119°

% 78 P<0.05, G it2EH %,
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