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IOLMaster 700 FiI I0LMaster 500 # 47 A g 4= ¥ i) &, & i} IOLMaster 700 FiI I0LMaster 500 {¥ 2% N & 2
Haigis .Holladay 1 \Hoffer Q F SRK/T 11535 10L J&E % J7 . ASHF 5 LA 56 1000 5% 22 R 48 4% , LA [R) IR il 1< B
(AL) TZAMRAH 2 MR AT AXMIELL R, HR A B 45 B A, I0LMaster 700 &
IOLMaster 500 Haigis ,Hoffer Q \SRK/T 4% 20 3 5 A9 45 %F 7 1 %% 22 F- ¥ {8 (MAE) Z R ¥ R4 it 24 8 X (3
P>0.05) ,I0LMaster 500 Holladay I 3} % /% MAE 4 0.47(0.24,0.90) D, /A F IOLMaster 700 f#j 0.50(0.28,
0.99)D, ZF G55 N (Z=-3.120,P=0.002) , AL<22.0 mm 24.5 mm< AL<26.0 mm i} ,4 ffi /N8
i) MAE 2 2% L4152 X (¥ P>0.05) ;22. 0 mm < AL<24.5 mm i}, Haigis , Hoffer Q .SRK/T 2 R 1144 4
MAE 2 % ¥ 45112 % L (#5 P>0.05) ,10LMaster 500 Holladay [ }|-% 1) MAE 3 0.42(0.18,0.75)D,/NF
I0LMaster 700 1) 0.45(0.25,0.79)D, 2 5 H G i L (Z=-3.487,P<0.001) ,{H 2= 5 HER /N, TG IR &
X ;AL=26.0 mm M}, Haigis, Holladay I \SRK/T Az i1 5B 1 MAE ZR YW EHE %2 X (¥ P>0.05);
I0LMaster 500 Hoffer Q 1% %) MAE % 0. 66(0.38,1.00) D, /N T I0LMaster 700 {1 0. 98(0.62,1.32)D, 2 %4
Gt EBE N (Z=-3.046,P=0.002) . £5i& JFrAWRATEE R ,2 F{LE Haigis Hoffer Q Al SRK/T 2 3 Ji# ot
T T T . R BBl R %, TOLMaster 700 Hoffer Q A 201144 i MAE Bf &g F 10LMaster 500, Iifi PR i
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A comparative study on calculation of intraocular lens power using different formulas between
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[ Abstract] Objective To compare the accuracy of I0LMaster 700 and IOLMaster 500 in intraocular lens
(IOL) power calculation. ~Methods A cross-sectional study was conducted. Two hundred and sixty-two eyes of
262 patients who underwent phacoemulsification combined with IOL implantation at the Eye Hospital of Wenzhou
Medical University from November 2018 to November 2019 were enrolled. Preoperative biometry for cataract surgery
was performed using [OLMaster 700 and IOLMaster 500. IOL power was calculated through the built-in formulas,
Haigis, Holladay 1 ,Hoffer Q and SRK/T of the two devices. The difference in IOL power calculation between the two
devices was analyzed through the prediction error of I0L power calculation using different formulas across different
axial length (AL) ranges. This study complied with the Declaration of Helsinki. The study protocol was approved by
the Ethics Committee of the Eye Hospital of Wenzhou Medical University ( No. 2020-038-K-33). Written informed
consent was obtained from each patient before the surgery. Results There was no significant difference in mean

absolute error (MAE) between I0LMaster 700 and 10LMaster 500 using Haigis, Hoffer Q and SRK/T over the entire
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AL range (all at P >0.05). The MAE of I0LMaster 500 was 0.47 (0.24,0.90) D, which was significantly lower
than 0.50 (0.28,0.99) D of IOLMaster 700 using Holladay [ formula (Z=-3.120,P=0.002). When AL was <
22.0 mm and =24.5 mm-<26.0 mm,there was no significant difference in MAE between the two devices using the
four formulas (all at P >0.05). When AL was =22.0 mm-24. 5 mm,there was no significant difference in the MAE
between the two devices using Haigis, Hoffer Q and SRK/T (all at P >0.05),but 0.42 (0.18,0.75) D from
IOLMaster 500 was smaller than 0. 45 (0.25,0.79) D from I0LMaster 700 using Holladay [ ,showing a statistically
significant difference (Z=-3.487,P <0.001). But the difference was negligible and therefore was of no clinical
significance. When AL was =26.0 mm, there was no statistically significant difference in the MAE between the two
devices using Haigis,Holladay I and SRK/T,but 0.66 (0.38,1.00) D from IOLMaster 500 was significantly smaller
than 0.98 (0.62,1.32) D from 10LMaster 700 using Hoffer Q (Z =-3.046,P =0.002). Conclusions The
refractive prediction accuracy of I0LMaster 700 and I0LMaster 500 using Haigis, Hoffer Q and SRK/T is similar over
the entire AL range. For patient with long AL, the IOL calculation from I0LMaster 700 using Hoffer Q is significantly
larger than that from I0LMaster 500, which requires extra caution in clinical practice. The accuracy of IOLMaster 700
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and [0LMaster 500 for IOL prediction is very similar.
[Key words]

calculation formula

Cataract; Lenses, intraocular; Optical biometry; Refractive power; IOLMaster; IOL

Fund program: Zhejiang Provincial Key Research and Development Program (2018C03012); Foundation of
Wenzhou City Science & Technology Bureau ( Y2020037) ; Medical and Health Science and Technology Program of

Zhejiang Province (2019KY111)
DOI:10.3760/cma. j. cn115989-20200226-00110

N LR AR (intraocular lens, IOL) Jit )% 7 p8 &
ELHER M BT AR BOR | TR FiORS B 00 A P 2
P 1OL THEE HERG MR i G B A0 3R BRAEWE SR B, I
DG T 5% 2 7 R 5T IR Al S BE (axial length, AL) £ i
& (keratometry, K) 1 AR 5 & % IOL i & ( effective
lens position, ELP ) ) Fl £l A~ e # B & 73 51 5 36% .
22%F1 42%"" . 10LMaster 500 3% JH 3¢ 2% 35 4% #1 T
5 (partial coherence interferometry , PCI) 43 A 1 HR Bk
S8, A R P B R 2 R A A R T
I0LMaster 500 7t % ML A1 42 2 (5 4 B iR 55 TOL g
7B e B BRI AR A7 7E A R O S
IR TR ok 25 ) B AL DX 0 YR dek DA R ™ N R LB
BEFAR S, A5 SR A AL B
I0LMaster 700 Jg&—Fft 5T 49450 AH T W7 )2 49 4 (swept-
source optical coherence tomography, SS-OCT) +% A 1) Fr
U Wy A, M i AL B B ) #2857 I0LMaster
500, H.AT 5 & M F1 P 47, 55 10LMaster 500 % H:fih
DU —FE L . SCBURS e TOL JiE 5% 13+ 5 /9 53
—ANEZEHNER N IOL i+ AKXk #HE, HHj—2 0L
TR NI R Bz i, %8 3 8450 SRK/T  Hoffer
Q Fil Holladay I3 T AL A1 K {E T ELP™ ;45 4 4%
233X Haigis 41 5 R % B e WK EATHRE ™ o HR
% T I0LMaster 700 5 I0LMaster 500 {725 #5500 & —
HeT TR T R 2 R K g TOL
JE 6T FHER VRS Hi0E o ASBT SR BIEAN I0LMaster
700 1 TOLMaster 500 A [i] TOL 347 2% 2015 2 ¢ Ji ot 4%
RZ AN 2 53, oA 2 b ASCAEs I o 035 A A 2 o

1 #AMETE

1.1 — ¥R

oK A DB T8 AF 9 121, 9 A 2018 4 11 H & 2019
A 11 A TETRIN BERE R 2 B B A O B2 e 2 52 1 P e
7 FL AR IS TOL R AR Y N i SR 3 262 ]
262 [, 55 97 5] 97 IR, % 165 f4i] 165 [ 5 - H4) 4% %
(69.48+9.47) % ;f5 A IOL FE%H 0~28.0 D, 14
(19.95+5.11) Do g4 A bR - 47 1 PN i 7 7L Ak 47
&5 IOL AR EH N B RGEEt=1 4 H ;X
RFAREPAAL T IR HEBRARUE - & A 52 e 41
J1 I 5 BEAEAT AR A s 547 B3 9 e TR A 5 4
T ARARAE , A A BEHIOE AL R 55 5 R o R B &
IiE 3 ARG RPEAT R 2 B0 s RJ5 B IEM 11 <0. 5538 & &L
BARE . AR EIEOHRFILE S ) IR EE
i M Rk R 2 B T IR A O I e 46 3 2 B3 2 4 o (43
5:2020-038-K-33) , fir 5 {6 5 44 25 3 I W) 5 o
1.2 J7¥:
1.2.1 Ruikd LAEYSHN & i A 88 R
P2 IR A, T B AR B ROt IR R
SRR O < G 59 e < N NI 1190 -2 i 23
I0LMaster 700 ( & [&] < /K 2% 7] /& 7] ) #1 IOLMaster 500
(B R RS w24 w) ) K, A Hy /] — 48 MR BOR A5
BN 5E i . TOLMaster 500 il & i U i & VE M AL &% 1
CLATEALAT , e FR AR R L >2. 0 AN 5 25 2R . T0LMaster
700 ] 2 X5 75 B BE rp O (VTR A, DA £ 1R %y
SRR, R AR A A, I A T
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1.2.2 PRI K IOL HEwkH I TARMAER
TR R JEAT o A 2. 2 mm 3 B A 800 11, 3% 25 36 JE
003, B A LA TR AR A K TOL R A RESR Y .
AR 81 D0 AR5 SR 7E AR N A R R) 26 L i TOL
(N 2 $E ASORELAE 3 TOL) |, 99 A F IS B R 1Y) 5 il
IOL 287 #8 A 8 TOL A % im 4 F : SN6CWS ( Acrysof,
F /RN T]) (n=T75) ; AL-UV [ E 35 1, 22 i 18
(dbmt) B BB Bt A7 R 2\l ] (no=59); MI60
(Akreos, 35 [H 1 + /& 4y B ) (n=40) ; ZXR0OO ( Tecnis
Symfony, 3£ [E AMO /A #]) (n=29) ; Aspira-aA ({2 [E A
FotrAnE) (n=25) , T0L BYHL AL # BN ULIB R 3
(http ://ocusoft. de/ulib/c1. htm) 3£ 15, 5Z bR 3% £ I0L
JiE D6 RE S A AL H 4 Haigis 1 SRK-T 2450,
1.2.3  PFAATE TOL 315324 30 A ] IRl K B2 1
B HR 0 AT SR R R 22 20 I ] TOLMaster 500 F
IOLMaster 700 N B #{F 115 7\ 3 Haigis .Holladay T .
Hoffer Q SRK/T N A J& Ji 06 BE , 44 A J5 52 B it ot B2
U825 TOUI JeE ' B A T 5% 25 4, 1 i N 5 25 o7 1
{H ( mean error, ME ) | & X 3 ] 1% 2% °F ¥ {6 ( mean
absolute error, MAE) . ¥ I AL K E¥ & & 0 MR
HigH (AL<22.0 mm,n=21) JFH# R %H4H (22.0 mm <
AL<24.5 mm,n=144) HRKIRHHA (24.5 mm < AL<
26.0 mm,n=25) A ZKRHAH (AL=26.0 mm,n=
38) 1 A B Sy AL A3 O B OF L g A A 4 R A
I0LMaster 500 1 I0LMaster 700 f) Ji 't 75 0] v 1 1
1.3 SEil#orik

K1 SPSS 20. 0 GE it ~# kAT Se it o #r . i
TR 48 Kolmogorov-Smirnov 6 56 3IE 52 4F 5 1E 25 7
A BHE L v x5 Fo8, R AF A IE 3 5 A6 1 08 L
M(Q,,Q4) ik, KR — 20 32 6 IR 452 52 AN [6] {3 8% Il
SRR R SR A 5 A OF SR B, A ) R < R A
AN 2T A2 K IR HIA ) A8 & I £ 9 TOL Je )6 J&2
ME I MAE 25 5 F 8 E R ] Wilcoxon £F 5 Bk 45 5 o
P<0.05 Jy 22 5t A1 Geit 2 = 3L

2 #R

WA 262 4] # F H, I0LMaster 700 & 2 i &
FHAL A&, 1 5 K {E WA H, IOLMaster 500 4
33 B AL AL S ) KAE I AN o Ay 228 fi
IOLMaster 700 5 IOLMaster 500 [&] Bs) )45 25 4% , 29 A HF
FIHATGAT 03T
2.1 2 AR AR AR ME #il MAE 4L

TG B % 3 LN, TOLMaster 500 Haigis 23 2031
B ME /& F I0LMaster 700, Hoffer Q 7y 2 fil Holladay [
A IR ME ${8F T0LMaster 700, 22 55 X A G i1
B X (Z=-8.144 -7.257 .—-4.056, 1 P<0.001;2 F{ 4%
SRK/T AR ME 22 3 e ge it 5 L (Z=-0.225,
P=0.822), IOLMaster 500 Holladay [/yz(i1 2/ MAE
& T IOLMaster 700, Z2 R F G it % & X (Z=-3.120,
P=0.002) ;2 F{L %% Haigis , Hoffer Q 1 SRK/T 2y ;3
R MAE 22 o882 8 (¥ P>0.05) (% 1),
2.2 AFIRB B 2 A AR A ] TOL 3HR 2 30 ME
il MAE [ #5

AL<22.0 mm B}, I0LMaster 500 Haigis 2 2 i1 5&
1 ME /T I0LMaster 700, Holladay [ A3 315 ) ME
KT 10LMaster 700, 2Z R A G it 2 X (Z=-2.312,
P=0.021;2=-2.033,P=0.042) ;2 F{L #3 [A] Haigis .
Holladay [.Hoffer Q .SRK/T A5 1 MAE 2 5370
GitFE X (¥ P>0.05) (% 2), 22.0 mm=< AL<
24.5 mm [, IOLMaster 500 Haigis /A i+ 1) ME &
F I0LMaster 700, Hoffer Q \Holladay T /A=CiH%8 K ME
ik T 10LMaster 700, 22 M A gL it % B X (Z =
-7.788,P<0.001;Z=-5.839,P<0.001;Z=-3.234;
P=0.001); I0LMaster 500 Holladay [ 7%z i1 5& iy
MAE /N F I0LMaster 700, Z R A 4% it %= XL (Z =
-3.487,P<0.001) (% 3), 24.5 mm < AL<26.0 mm
i, TOLMaster 500 Hoffer Q \Holladay 1 /Az0i58 #) ME
/NF T0LMaster 700, 2 R ¥ A it %2 X (Z =

* 1 FFERHMEER IOLMaster 500 5 IOLMaster 700 IOL E# iR £ L& [M(Q,,0,),D]

Table 1 Comparison of prediction errors of IOL formulas between two devices over the entire AL range [M(Q,,0,),D]

ME

MAE

i iS4

Haigis Hoffer Q Holladay |

Haigis Hoffer Q Holladay | SRK/T

10LMaster 500 228 0.24(-0.17,0.69)  0.19(-0.30,0.61)

I0LMaster 700 228 0.02(-0.45,0.47)  0.38(-0.14,0.86)

0.37(-0.03,0.82)  -0.10(-0.49,0.37)

0.41(=0.02,0.90)  -0.11(~0.49,0.38)

0.44(0.22,0.83) -0.48(0.23,0.90)  0.47(0.24,0.90) 0.44(0.18,0.71)

0.45(0.24,0.86)  0.50(0.28,0.94)  0.50(0.28,0.99)  0.45(0.20,0.67)

A -8. 144 -1.257 -4.056

PH <0.001 <0.001 <0.001

-0.191 -1.377 -3.120 -0.187

0.849 0.169 0.002 0.852

T (Wilcoxon fF 5 FAGH)  LOL: AT SR ; ME - F500 52 22 - 41 MAE - 26 X 510 5% 2 % 24 {f

Note: ( Wilcoxon signed rank test) IOL:intraocular lens; ME :mean error; MAE : mean absolute error
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26.0 mm [}, I0LMaster 500 Hoffer Q 2y =i+ % 19 ME
F1 MAE ¥J/N T 10LMaster 700, 2% 5 ¥ 45 G it 2 & X
(Z=-3.249,P=0.001;,Z=-3.046,P=0.002) (¥ 5),

-2.826,P=0.005;Z=-2.355,P=0.019) ;2 B £5 8]
Haigis .Holladay [ .Hoffer Q .SRK/T /3T & ) MAE
ZERBTLGI 2 E X (¥ P>0.05) (%£4), AL=

% 2 AL<22.0 mm Af IOLMaster 500 5 IOLMaster 700 IOL E# M2 £ L[ M(Q,,0,),D]

Table 2 Comparison of prediction errors of IOL formulas between two devices with AL<22.0 mm [M(Q,,0,),D]

ME MAE

s
Hoffer Q Holladay | SRK/T Haigis Hoffer Q Holladay [ SRK/T

Haigis

T10LMaster 500 21
[10LMaster 700 21

0.20( 0.56,0.60)
-0.26(-0.55,0.44)

-0.23( 0.40,0.50)
0.21(-0.45,0.53)

0.37( 0.25,0.63)
0.33(-0.19,0.74)

-0.21(-0.67,0.13)
-0.21(-0.67,0.10)

0.55(0.30,0.90)
0.50(0.29,0.74)

0.41(0.25,0.90)
0.40(0.26,0.89)

0.41(0.25,0.76)
0.50(0.21,0.96)

0.39(0. 18,0.74)
0.46(0.15,0.79)

A0 -2.312

Pl 0.021

-1.008
0.313

-2.033
0.042

-1.349
0.177

-0.435
0.664

-0.852
0.394

-1.027
0.305

11 : (Wilcoxon -5 Bk A6 )
Note : ( Wilcoxon signed rank test)

AL : HREH I BE s TOL : AT IR ; ME « B0 5 22 7 349 {8 s MAE 268 3% 351 0] 3% 2 7 2 4

AL:axial length;IOL:intraocular lens; ME ; mean error; MAE ; mean absolute error

%3 22.0 mm=<AL<24.5 mm B} IOLMaster 500 5 IOLMaster 700 IOL E# AR E L[ M(Q,,0,),D]
Table 3 Comparison of prediction errors of IOL formulas between two devices with AL=22.0 mm-<24.5 mm [M(Q,,0,),D]

ME

MAE

W 13

Haigis

Hoffer Q

Holladay |

SRK/T

Haigis

Hoffer Q

Holladay |

SRK/T

10LMaster 500 144
101 Master 700 144

0.19(-0.19,0.71)
-0.08(~0.52,0.28)

0.07(-0.44,0.50)
0.26(-0.19,0.66)

0. 24(~0.06,0. 64)
0.32(-0. 14,0.67)

-0.13(-0.52,0.28)
-0.15(-0.50,0.30)

0.39(0.19,0. 89)
0.44(0.19,0.85)

0.45(0.19,0.86)
0.42(0.24,0.76)

0.42(0.18,0.75)
0.45(0.25,0.79)

0.43(0.15,0.69)
0.42(0.19,0.67)

I -7.788

Pl <0.001

-5.839
<0. 001

-3.234
0.001

-0.031
0.097

-0.029
0.977

-0.179
0.858

-3.487
<0.001

-0.656
0.512

7 : (Wilcoxon £ 5 B K 55 )

Note : ( Wilcoxon signed rank test)

AL HR I HE 5 TOL : A IR ME « B 5% 22 5 34 {8 ; MAE - 28 3% 350 38 22 7 34

AL:axial length; IOL:intraocular lens; ME : mean error; MAE ; mean absolute error

&4 24.5 mm<AL<26.0 mm it IOLMaster 500 5 IOLMaster 700 IOL EH WM Eb#[(M(Q,,0,),D]
Table 4 Comparison of prediction errors of IOL formulas between two devices with AL>=24.5 mm-<26.0 mm [M(Q,,0,),D]

ME

MAE

i R

Haigis

Hoffer Q

Holladay |

SRK/T

Haigis

Hoffer Q

Holladay |

SRK/T

[0LMaster 500 25 0.21(-0.39,0.59)

10LMaster 700 25 0.05(-0.55,0.59)

0.27(-0.17,0.59)
0.49(-0.09,0.79)

0.11(~0.33,0.56)
0.22(-0.25,0.57)

-0.18(-0.67,0.37)
-0.18(-0.52,0.31)

0.41(0.32,0.74)
0.52(0.29,0.94)

0.53(0.21,0.95)
0.64(0.31,0.89)

0.42(0.15,0.75)
0.43(0.22,0.75)

0.48(0.23,0.87)
0.47(0.26,0.83)

1 -1.588

P 0.112

-2.826
0.005

-2.355
0.019

-1.096
0.273

-0.794
0.427

-1.063
0.288

-0.538
0.590

-0.882
0.378

AL HREH I BE s TOL : AT IR A s ME « B0 5 22 1 3448 s MAE 268 % 35100 3¢ 2 57 9

AL:axial length; IOL:intraocular lens; ME : mean error; MAE ; mean absolute error

7 (Wilcoxon £ 5 Bk A6 56 )
Note : ( Wilcoxon signed rank test)

%5 AL=26.0 mm K IOLMaster 500 5 IOLMaster 700 IOL E# MR =k [(M(0Q,,0,),D]

Table 5 Comparison of prediction errors of IOL formulas between two devices with AL=26.0 mm [M(Q,,0,) ,D]

ME MAE
{2 %
Haigis Hoffer Q Holladay | SRK/T Haigis Hoffer Q Holladay [ SRK/T
T0LMaster 500 38 0.45(0.22,0.74) 0.61(0.30,1.00) 0.97(0.63,1.30)  0.38(-0.13,0.56)  0.46(0.26,0.74) 0.66(0.38,1.00) 0.97(0.63,1.30) 0.47(0.24,0.58)
10LMaster 700 38 0.41(0.22,0.84) 0.98(0.62,1.32) 1.01(0.67,1.35)  0.37(-0.19,0.65)  0.51(0.28,0.84) 0.98(0.62,1.32) 1.02(0.67,1.35) 0.46(0.24,0.67)
I -1.059 -3.249 -0.136 -1.320 -0.667 -3.046 -0.528 -0.361
P 0.290 0.001 0.892 0.187 0.505 0.002 0.597 0.718

W : (Wilcoxon £ 5 LK 1)

Note : ( Wilcoxon signed rank test)

AL MR BE s TOL: N T RO A 5 ME « F5 0 5 22 - 3 {8 s MAE « 28 3 F90 0 5 22 7 3 {8

AL:axial length; IOL:intraocular lens; ME ; mean error; MAE ; mean absolute error
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PP B AR e O 0 R 22 52 2 il R R R ),
TR AL AT IR BRAE W) 2 2 B0 & A TOL 353 4 50k
P o RTHEIR IR A W) 2 2 8000 02 W A2 R 5 T D't Tt o
B SR 1 1 2 250, DN B (B S A 25 T O 0RO 22 , 68
FHAS ) A 00 (A A ] — TOL Jigt Ol 2 55 28 =t 7T
RE A AR B 45 0 . I, AR BF 58 2 TOLMaster 700
1 10LMaster 500 /R [r] TOL 35524 2 i) i ot 45 5 v
P, o Hil R S B2 %

ARWEFEE R KB, P A B FE A T0LMaster 500
1 IOLMaster 700 SRK/T A K it+& ) ME 22 R L% 11
272 Y, Haigis .Hoffer Q £ Holladay T Z4z(it5 1K) ME
ERAGI B AHEEB DN, IR E XA KR, Lee
st g% % P, I0LMaster 700 5 IOLMaster 500
Haigis Hoffer Q il SRK-T A U8 Y ME 22 % L4851
PRI HARUIFRETIRA S 22— AT REAE T Lee
S UET I PCT A 38 9 % B AT T APkt f . A
WF5E b B A IR Al Y LA 2 B Haigis  Hoffer Q
SRK/T A Ui MAE ZRB LG E L, 5
Whang 2" B 5% SS-OCT 5 PCI {¢ %% H Haigis .
Hoffer Q #1 SRK-T A X315 Ay MAE 22 5 3 L 48 it ¢
AR B ARG R, BT A IR S5 B A 2 AL
#5[a] Haigis f1 SRK/T /v MAE 2 % {H{Y M 0.01 D,
1T ULIB [k i) T0L 4 B 4 T PCL AR 471 4L
AL H BN T SS-OCT X A8 i A S A T it — 2P
JE. Srivannaboon 25" B 5¥ % BL, SS-OCT 5 PCI ¥ 2%
SRK/T Fl Haigis 223514 TOL B2 %025 A6 AN 43 31 Ky
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