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S A2, AFHA =4 At FA9 A2, A= & e S T Fiero] e Rt gl 2k st
Al Qg4AA w4 A wele] oA Fol Fashch’ o] 22t IOL Master®st HE42Su1E Bgalo] e

A S S W E A4 2395 AN A& 248 & S AA 2499 A5 H|usto], T
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coherence interferometry) 2] ¥2|& o]-&3+ IOL Master Master®9} A&2)28ulo] A v wsluAl 513}
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Table 1. Characteristics of each group according to the axial length

Group Diabetes A Total

N yes 3 7 64 205
no 2 11 141

Sex(M/F) yes 1/2 6/1 56/8 167/38
no 2/0 103/25 6/5 111/30

Right/Left ves 2/1 4/3 38/26 104/101
no 1/1 5/6 66/75

Age (years) yes 77.67+£5.03 70.10+5.24 65.71+6.87 70.27+£7.31 73.27+6.80
no 70.50+9.19 74.67+5.37 74.82+8.05 74.6316.11

Axial length (mm) yes 21.90+0.14 23.874+0.35 25.974+0.70 23.80+1.08 23.66+0.97

(21.74-21.98) (22.00—24.74) (25.18—27.04) (21.74-27.04)

no 21.75+0.35 23.53+0.26 25.5240.41 23.60+0.92

(21.50—21.99)

(22.15—24.86)

(25.07-26.10) (21.50—26.10)

A: Group A, axial length <22 mm; B: Group B, axial length >22, <25 mm; C: Group C, axial length =25 mm.
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oF&ARS Biometric analyzer (Model P20, Paradigm,
USA)2 243t & or&=%F 24 mm v|uke SRK [ 0|83}
o] 2% 1 3| (spherical equivalent)E F&}o] Q&
FRAY =E Ao A 24 mm oM
SRK/TZ o]gat9ic}. I0L Master®o] < 7]7]o] WA=
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(Mean absolute error, MAE) 2 AlAFelo] H|m EA4I3}%
th. & 205¢ks 7o) ol wef, 22 mm m|vh 22
mm ©JA4F 25 mm "9k, 25 mm o]A4e] 37 IFoE U
AL, Z42e] gl Bt Sl #ARR gl SRS T
27)0] 2oz BEslo] A—scand} IOL Master®e] ZAx}
£ "3}k A-scano® &%3t MAE:= MAEas=z,
IOL Master®e] W&} 4o w2 MAE: 7}7} MAEh,
MAEs2, MAEhg, MAEst2 3FA|8}3ith(Holladay, SRK 11,
Haigis, SRK/T).

Ari Bas BEEAR AASUT, QY] B
1% ZAZHMAEhd, MAEs2, MAEhg, MAEst, MAEas)
9} group?t =AZH(MAEhd, MAEs2, MAEst, MAEhg,
MAEas)9] HyH|a Kruskal-Wallis testE 3}
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AN

groupt] Z%ZHMAEhd, MAEs2, MAEst, MAEhg, MAEas)
o] o] fFo] mE HHF-S Mann—Whitney U testE
stglon, g gee SPSS 12.0 for Programs Windows
£ 0]83}911, p<0.05 Q1 ALE EAF O Lol5 Ao
2 31c}h. A—scand} IOL Master®7be] £4= AJAko] o] 2
92} gke] ¥]a= Kruskal—Wallis test, Mann—Whitney U
testE o] &3}t

- i
3 20559 2050} 1679k, ofz}3891), HFdge
73.27£6.80A] OINE} Hat obL Zol= 23 66iO 970]%)

TH(Table 1). % 2059k ¢k=#ro] Zolol| wiel, 22 mm
)k, 22 mmow 25 mm 19k, 25 mmolAke] 37 1E2(A,
B, O) 02 a1, 217k TIFellA Grt Sl 2Rkt §
L 32 b 2709) T1E(AL, A2, B1, B2, C1, C2)& &
F3lAck(Table 2).

Agto|= & Hoto] ZEhE|QIaT AlatS 39 A24-2 29t
o] Z3}tE it HFAY A MAE)E IOL Master® 34
Ha 7212 AldtofA] Holladay+= 0.7340.81, SRK II&=
0.9740.75, SRK/T+= 0.94+0.71, Haigis= 0.70£0.76 o]
Atk A—scan®] < 0.26+0.940]%0ch A2 oA 7zt
7} Holladay+= 0.3840.22, SRK 11+ 0.2940.19, SRK/T+=
0.3440.22, Haigis= 0.40+0.260]¢lth. A—scan®] 7%
0.2640.940] ek AT9] Z17+e] F4lof whe ditoA &
AH oz §oJ8t 2po|= 9AH(p=0.9910). IOL Master®™
7} A—scan 23t ATE 1| WS TE oI5t Hol
= YehA] 3kch(p=0.2125). E3F ALG3} A29] ]
ol mE AioAe FAHCE {3t Zol= gl
(p=0.7429, Table 2).

Bto= & 182¢to] &9 Bl#+L 549 B2+4&
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Table 2. Comparison of various IOL power calculation formulas installed in IOL Master

Group Diabetes Eyes Mean Absolute Difference, Predicted vs Actual Postop SE(Diopter) p—value
(Axial length, mm) MAEhd MAEs2 MAEst MAEhg MAEas Total
Group Al (<22) ves 3 0.5440.49  0.9910
Mean+SD 0.7340.81  0.9740.75 0944071 0704076 0714075 0814075 (0.07-1.25) (0.2125)°
Range 0.15-1.43 0.20-1.70 016-155 0.13-1.35 0.00-1.50 0.02—1.51"
Group A2 (<22) no 2
Mean+SD 0.38+0.22  0.2940.19  0.3440.22  0.4040.26  0.2640.94  0.3340.37
Range 0.23—0.54  0.15-0.43  0.18-0.50 0.22-0.59  0.41-0.93  0.07—0.59
Group Bl (=22, <25)  yes 54 0.83+1.92  0.9772
Mean+SD 1524124  1.53+1.249 1.24+1.35 1124145 1.0141.37 1.53+1.17 (1.53-8.92) (0.848)"
Range 049-8.21 0.45-848 0.48-848 054-836 0.38—-8.33 0.32-854°
Group B2 (=22, <25) no 128
Mean+SD 2.3741.80 2144175 2544190  252+1.85  2.3241.00 2.38+1.54
Range 2.61-949 2.60—9.50 2.63-947 233947 250-9.50 2.67-9.68
Group C1 (=23, <24) yes 25 0.484+1.74  0.9582
Mean+SD 0174113  0.16+1.11 0174112 0174114 0.03+1.10 013+1.11 (7.17-892) (0.9030)*
Range 161-4.28 140425 161-428 150-4.33 1.38-4.25 148428
Group C2 (=23, <24) no 50
Mean+SD 0.78+£2.53  0.8242.55  0.8242.52  0.80+2.53  0.65+2.64 0.7742.55
Range 9.01-11.16 9.10-11.15 8.87-11.15 898-11.16 9.81-11.25 9.15-11.17
Total yes 64 0.66+2.12  0.6290
Mean+SD 0.80+1.70  0.80£1.73  0.82+1.71  0.7941.73  0.63+£1.76  0.65+1.37 (7.17-8.92)
Range 428-821 4.25-848  4.28-848 4.33-836 4.25—8.38 3.42—6.93
Total no 141
Mean+SD 0.631+2.28  0.64+2.29 0.65+£2.28  0.65+2.28  0.49+2.34  0.5241.82
Range 9.01-11.16 9.10—11.15 890-11.15 8.98-11.16 9.81-11.25 7.17-892
Total 205 0.9170
Mean+SD 0.684+2.11  0.69+2.13  0.70£2.12  0.69+2.12  0.53+2.17 0.66+2.12
Range 9.01-11.16 9.10-11.15 890-11.15 898-11.16 9.81-11.25 (915-11.17)
p—value 0.8809 0.9375 0.9103 0.8688 0.8884 0.8988

MSE=mean spherical lequivalent; SD=standard deviation; Kruskal—Wallis test; *Group Al vs Group A2: p=0.7429; " Group Bl vs
Group B2: p=0.3784; * Group C1 vs Group C2: p=0.5512; §Group A (IOL Master® vs A—scan): p=0.2125; "Group B (IOL Master®
vs A—scan): p=0.8482; * Group C (IOL Master® vs A—scan): p=0.9037 (Mann—Whitney U test).

1280P0] w3E gtk FAY e AHMAE): I0L Master® 2+ Holladay= 0.92+1.21, SRK 1= 0.88+1.25, SRK/T=
A W& 7bz} BlatoA] Holladay= 1.5241.24, SRK 1T 0.91+1.22, Haigisi= 0.94+1.17 o|glth. A—scan®] A<
L 1.5341.29, SRK/T= 1.24+1.35, Haigis= 1.1241.45 0.91£1.20 o|gith. C2o] Zzho] ZAlo| w2 Aujo A &

O

o]9ith. A—scan®] ZS 1.01+1.370]¢ith B2 FojA= AR oz ool5t 2fo]i= At p=0.9932). IOL Master®
Z}7F Holladay= 2.37+1.80, SRK 1T 2.1441.75, SRK/T I} A—scanz 243t A7= B wslRS = S-ost 2Jo]
= 2.5441.90, Haigis= 2.52+1.850|3lth. A—scan®] 7 = e 99keH(p=0.9037). E3F C123F C229] H|
[e]

© 2.3241.000190c}. Bie] Zizte] gAlo] wh AZelx o] HE ATe|AE FALGeR golgt Fol= qgith
EAH o2 903t 2ol IQIrH p=0.9772). IOL Master® (p=0.5512, Table 2).

3 A-scant 24T A7HE WL RS TE FOIF Fo] A s 649, AR vl B 1419k
£ e ITh(p=0.8482). EF BlZu B2el v ATE Wlzelge v, e sAze] Z7te] Ao me
o] 2 ATNE FAMCR SOl Aol qdtt  ATelN BAMCR olgt Aol §lgrHp=0.6290).
(p=0.3784, Table 2). WIS Szo] Z7te] Ao e AToHE AL
CHoll= & 18¢to] xgtE| gl Cla+& 79 C2&+2 11 2§93} afol= Yt p=0.9170). G A v
gto] = %H"*E} BEAYAMAE) = I0L Master® & 1 9429] o] fe AvolNE EAHCR god
2 W& 747} Cl2o)A Holladay=0.74+1.31, SRK II= o)z ¢19IH(p=0.8988, Table 2).
0.80+1. 9, SRK/Tx 0.79+1.32, Haigis= 0.8241.35 9] orzAro]l Zoj7} 26 mm ©oJAFel FAJolA A—scand}

Atk A—scan®] 749~ 0.39£1.46 o|3lek. C2atollA= 2 IOL Master®7e] 4= Al4te] ol 93} ghofl Zfo]7} Sick
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Table 3. Comparison of various IOL power calculation formulas installed in IOL Master

Percentage of eyes within 0.50D, 1.00 D,

Group (Axial length, mm) Formula and 1.50 D from intended refraction.
<0.50 D <1.00 D <150 D
Group A (<22) MAEhd 100% 100% 100%
MAEs2 100% 100% 100%
MAEst 100% 100% 100%
MAEhg 100% 100% 100%
MAEas 100% 100% 100%
Group B (=22, <25) MAEhd 93.76% 100% 100%
MAEs2 93.76% 100% 100%
MAEst 93.76% 100% 100%
MAEhg 90.71% 100% 100%
MAEas 90.24% 98.25% 100%
Group C (=25) MAEhd 88.89% 94.44% 100%
MAEs2 88.89% 94.44% 100%
MAEst 88.89% 94.44% 100%
MAEhg 88.89% 94.44% 100%
MAEas 83.33% 94.44% 100%
Table 4. Comparison of various IOL power calculation formulas installed in IOL Master
Group (Axial length, mm) Formula Over 0.50 D Over 1.00 D Over 0.50 D Over 1.00 D
Myopia” Myopia' Hyperopia' Hyperopia®
(=0.50 D) (>1.00 D) (>0.50 D) (=>1.00 D)
Group A (<22) MAEhd 0% 0% 0% 0%
MAEs2 0% 0% 0% 0%
MAEst 0% 0% 0% 0%
MAEhg 0% 0% 0% 0%
MAEas 0% 0% 0% 0%
Group B (=22, <25) MAEhd 2.19% 1.02% 25.24% 18.84%
MAEs2 2.19% 1.02% 25.24% 14.82%
MAEst 2.19% 1.02% 29.87% 16.54%
MAEhg 2.21% 1.02% 29.87% 14.82%
MAEas 4.65% 1.54% 55.37% 28.52%
Group C (=25) MAEhd 14.28% 7.14% 0% 0%
MAEs2 14.28% 7.14% 0% 0%
MAEst 14.28% 7.14% 0% 0%
MAEhg 14.28% 7.14% 0% 0%
MAEas 14.28% 7.14% 25.00% 0%

* Percentage of eye which was myopic shift over 0.50 D from intended refraction; ' Percentage of eye which was myopic shift
over 1.00 D from intended refraction; * Percentage of eye which was hyperopic shift over 0.50 D from intended refraction; §Percentage
of eye which was hyperopic shift over 1.00 D from intended refraction.

L a7 g, 2 dolA AL, BR(HER 25
mm 7Y 2} CHL(F574F 25 mm o]4)) o] Auks vl st
S o AL, Bt Gt Z2he] F4]o w2 AutolA FA
Hog Fo5t Aol= ¢llthTable 2).

A2 HE Aol 4] 0.50D o] 2] H At 2 AHMAE)
£ H931(Table 3), dl&3t 28] vja] 0.50D o4 €
A7} s o= ¢lolth(Table 4). Holladay, SRK II,
SRK/T, Haigis, A—scan (SRK I1)¢] mE 2&]o|| 4] 0.50D
o] 9] ZAZF WS = FISth(Table 4).

B0 4] A—scan (SRK 1I) ®F4]o]| 4] 1.50D o]j<]

A exHMAE)E ¥ 911, Holladay, SRK/T, SRK II, Haigis
WalofAl 1.00D o] HFHAH(MAE)E H ot
(Table 3). o &3t =& e Blaf 1.00D o]/de] L7}
s Ao Holladay 18.84%, SRK II 14.82%, SRK/T
16.54%, Haigis 14.82%, A—scan (SRK II) 28.52%, 0.50D
o]AFo] A7} BrAISE 9= Holladay 25.24%, SRK II
25.24%, SRK/T 29.87%, Haigis 29.87%, A—scan (SRK
II) 55.37%= A—scan HAlo|A] tha =2 w0t
(Table 4). of|&g Z@e] H|gte] 1.00D o]/4de] A7}
whAE 9= Holladay 1.02%, SRK II 1.02%, SRK/T
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1.02%, Haigis 1.02%, A—scan (SRK 1) 1.02%= =%
SY3Hal 0.50D o]4e) A7 ARt 4-$+= Holladay
2.19%, SRK 1I 2.19%, SRK/T 2.19%, Haigis 2.21%, A—scan
(SRK 1I) 4.65% SJrHTable 4).

CitollA] Holladay, SRK II, SRK/T, Haigis, A—scan
(SRK/T) ®AlofA] 1.50D ojuje] HF A X MAE)E
BN Table 3). o|&3F 29 v]3] 1.00D o]Ake] ¥

AlZE AR = fIGlaL 0.50D oo YAI7E ARk
AL A—scan (SRK/T) 25.00%% A—scan A4 tF
& E2 HlgolgltH(Table 4). o|&3t =42 st
1.00D oJAre] A7} WrAy3t 2= Holladay 7.14%,
SRK II 7.14%, SRK/T 7.14%, Haigis 7.14%, A—scan
(SRK/T) 7.14%= B%= A5t 0.50D o]Ate] A7t
WIS 9= Holladay 14.28%, SRK 1I 14.28%, SRK/T
14.28%, Haigis 14.28%, A—scan (SRK /T) 14.28%% &=
T FYstitk(Table 4).
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IOL Master® ettt Abgo] @a
° 2 A FHol Arh= Aol glow
gol Eot AAAt| e @ate] He)7F 2HaL
gto]] g5k At SHAE 4S = AU
et kel I0L Master™= w79}
9 7ol o]H Y A—scan?] ARg-o] E7}y]
t}. B Ao A = IOL masterJ ZHo] E7ls
ool A AlLfstdith & & A9 oS04 7]
T+ O
H
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X
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o o 2 o Lo
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¥ 0 S oo et >

o
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[e]

S0 0L Master®7} 22ul= o] g3t WphHrc &
b giset Ankg Byd A9y 25048 o

43 Aol o HYsiodrte BuE okt

Drexler et al SRK II 2418 o]-&3}o] [0L Master®2}

Az2) 229t A3} v A IOL Master™9] 7% 0.49D,
HEA Z2ato] A 0.67DQ] 9|92} Azt x]—o]E o
ot §loH, Rose et al- GARSH Aol A o Z 0 x4y

7t Zol7k I0L Master®of| A 0.42D, F&A] Z2-8afoA]
0. 65Da}ﬂ w18 ek " T0L Master” toll Wa=lo] )
= SAEE ¥ wdl= Aol A Findle et al2 7774 of
Ao 2 3= oA SRK II, SRK/T, Holladayl, Olsen
5 34 719 )52 ol glrku Buskglo, Ble-
fheriadis et al2 10092 tjato 2 st Atoj|A] Holladay
1 o] g2 FAHT AYEI} =t Eis}oﬂqw,mzzs

2 Ao s MW s S S Gl e
2o} 9l sixtol s zkzt I0L Master®9b % &4 %S}
£ ZEoto] 4hESt oS 2dET & 3 A 24 @

H2s-

A EAHCR Falet Aol fldeHp=0. 6290) H
BhAte] Zhzre] FAlof| whE AufoA e FAH R {9
3 2ol IATH(p=0.9170). Tie ST} v $H2}
9] Hlulof| w2 Ao A FAHORE {OJ5t Apol=
o12ltH p=0.8988).

EQE Qb AEZolo wheh 374 o' o] I0L
Master®] 4712 A4 (Holladay, SRK II, SRK/T,
Haigis) @ A—scan (AL<24 mmoj|A SRKII, AL>24 mm

oA SRK/T)E’ o= ZAY & T AlA 2P| o=
H W3S o zF FHZ 903t xjo]E KHolz| kgt
o). oFt o7t 71 FAHC) oA A& e3po] AL Hat
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=ABSTRACT=

Accuracy of Intraocular Lens Power Calculation in Diabetic Patients

Joohyun Choi MD, Sang Kyung Choi, MD

Department of Ophthalmology, Seoul Veterans Hospital, Seoul, Korea

Purpose: To assess the refractive outcome of cataract surgery employing IOL master and A—scans in diabetic and non—diabetic
patients

Methods: The retrospective comparative study included 205 eyes of consecutive patients who had uneventful cataract surgery
implanting 1-Flex IOL, Axial length was measured with IOL master and A-scan and IOL power was calculated using various
formulas (SRK I, SRK/T, Haigis, Holladay). Subjects was separated into five groups according to axial length, and then the
groups were divided into diabetic and non—diabetic subgroups, Differences between the predicted refraction and the actual
refraction were compared and analyzed at two months after the operation,

Results: The mean absolute errors (MAE) of ten groups showed no significant differences, Comparing diabetic groups and
non—diabetic groups, there were no statistically significant differences, Also the result of the two modalities, 10L master and
A-scan, were not different in statistical analysis,

Conclusions: In diabetic and non—diabetic patients, IOL master and A—-scan may be the accurate methods for calculating 10L
power regardless of the axial length,

J Korean Ophthalmol Soc 2010;51(2):188—194

Key Words: Diabetes mellitus, Intraocular lens power calculation, I0L master
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