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2 245 Zhak Z- A (KR—-8900, Topcon, Japan)E o] &3}
of ¢, g B HAIE S5 o5 EHE 6
712 QlEeAA =4 F4], SRK/T, Hoffer Q (H/Q),
Master SRKT (M/T), Master HofferQ (M/Q), Master
Holladay (M/Hol), Master Haigis (M/Hai)o] % %o}oq 2>
= A 7+ 349 ASAF APkt AU wSE
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SPSS software version 12.0 (SPSS Inc., Chicago, IL)
2 o gate] B4 B4 Aqstd B4 G4

p—value<0.052 A 93}t
a8 ot

A} o198 1917 266¢te 2 Uzt 71 1029H38%),
o217} 1209 1649H62%) 0|40 HF Lro]= 67.23 +
10.74)(15—-92A)) itt. HF zhap 52 43.86 + 1.83
(39.15—48.66)T]-8E], Hat ¢F=AF9] Zol:= 2450 +
2.76 mm (21.13—36.62) %}

TAZE Hot A @x}= M/T7F 0.43 £ 0492 713 ¢
¢k M/Hol (0.44 + 0.41), M/Hai (0.45 £ 0.49), SRK/T
(0.46 + 0.37), H/Q (0.47 + 0.39), M/Q (0.47 £ 0.43)
ORI ZF FAE FAALCR FoRt Aol gl
(One way ANOVA, p=0.893). ) 227} 0.5T&E o]

39l 7oL M/Haiz} 202¢F % 1439H70.7%) 0.2 713
Arj o7t 1028 o]kl ASw 202H10%)
oz TP WAL 2FE ol BeE AQto] AU
(Fig. 1, Table 2).

SAIE &2 9] A ezt 0.5t5E ol At} v
TRl Bt Atololli= 9F7H(p=0.00)3} Zhak+-E(p=0.031)
o] FoJgt xfolE KL, A FE(p=0.405) B HAF

WILAIE %

A EAA FRE 895S 77k §X1 g 39 (p=0.104), ZPH=A|(p=0.147), T8 $2Hp=0.712) 21
AE B9 o 245 ARkl 2l A9 Zlol(p=0.585)= Aol $llrh(independent
Table 1. Information of four intraocular lens subtypes and number of uses

SA60AT AR40e SN6OWF Tecnis ZCB0O
Company Alcon AMO Alcon AMO
Optic type Spheric Spheric Aspheric Aspheric
A constant 118.4 118.4 118.7 118.8
Piece(s) 1 1 1
Eyes (numbers) 77 155 20
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Table 2. Comparison of mean absolute errors (MAE) between formulas and number of eyes with mean absolute errors less than 0.5
diopter, more than 1 diopter, and more than 2 diopter

SRK/T H/Q M/T M/Q M/Hol M/Hai Sig
MAE (diopter) 0.46 + 0.37 047 + 0.39 043 +039 047 + 043 044 £ 048 044 + 049  p = 0.893
Number of eyes 266 266 266 266 266 202
MAE < 0.5 D 171 (64%) 160 (60%) 183 (68%) 168 (63%) 178 (66%) 143 (71%)
MAE > 1D 24 (9%) 22 (8%) 23 (8%) 26 (9%) 25 (9%) 21 (10%)
MAE > 2D 1(0.3%) 1(0.3%) 1(0.3%) 2(0.7%) 2(0.7%) 4(2%)

Values are presented as mean + SD.
D = diopter; MAE = mean absolute error; HofferQ = H/Q; Master SRK/T = M/T; Master HofferQ = M/Q; Master Holladay = M/Hol;
Master Haigis = M/Hai.

Table 3. Characteristics of 3 groups classified on average keratometry values

Group 1 Group 2f Group 3t Total Sig§
Eyes (number) 46 95 125 266
Mean age (years) 63.5 + 18.0 67.4 + 9.1 68.4 + 10.3 67.23 + 10.7 p = 0.156
Kavg (diopter) 41.18 + 0.69 43.10 + 0.55 4547 + 0.97 43.86 + 1.83 p = 0.000
AXL (mm) 25.63 +2.40 24.91 £ 2.90 23.75 + 2.58 24.50 + 2.76 p = 0.000
ACD (mm) 2.63 + 0.45 2.54 +£0.42 2.64 + 0.48 2.61 + 0.45 p =0.238
MAE (diopter)
SRKT 0.59 + 0.48 0.49 + 0.35 0.39 + 0.32 0.46 + 0.37 p = 0.018
H/Q 0.53 +0.48 0.45 + 0.39 0.45 + 0.35 0.46 + 0.37 p = 0.639
M/T 0.54 + 0.50 0.38 + 0.38 0.43 + 0.35 0.43 + 0.39 p = 0.129
M/Q 0.56 + 0.49 0.39 4+ 0.40 0.49 + 0.41 0.47 + 0.43 p = 0.081
M/Hol 0.61 + 0.51 0.38 + 0.39 0.42 + 0.36 0.44 + 0.41 p = 0.009
M/Hai 0.69 + 0.74 0.37 + 0.49 0.39 + 0.30 0.44 + 0.49 p = 0.006

Values are presented as mean + SD.

Kavg = average keratometric value; AXL = axial length; ACD = anterior chamber depth; MAE = mean absolute error; HofferQ = H/Q;
Master SRK/T = M/T; Master HofferQ = M/Q; Master Holladay = M/Hol; Master Haigis = M/Hai.

"Kavg < 42 D; '42 D <Kavg < 44 D; 44 D < Kavg; "One way ANOVA test.

100 Logistic regression test).
o I I I l I kg uie B8 BRAGS 1) 12 F 4600
g 2 W3 Zrurngo] 41,18 + 0.690)8H, Q=L 2563
g © + 2,40 mm, 272 % 95¢h B ZEE 43.10 £ 0.55
g w O¢E, ¢F=A 24.91 £ 2.90 mm, 183 37 & 125
. Zg Qtow ot ZAuEE 4547 £ 0.97HFH, =4 23.75
10 + 2.58 mm@tH(Table 3). BE FA|o|A] Zutig 9 of
“lsrar [ Ha [ wr | wa | ko | wka SAo] A4 MY 239 Bt Adjexprt 7 Wk,
mAE>0DN) | 95 | 106 | 8 % | 8 | 59 27k0] Solat Zpo|7} 91olEl EAIL SRK/TO| 177} 3

AE < 05D(N)| 171 160 183 168 178 143 , C .
; ) (p=0.008 Turkey's Honestly Significant Difference),

Figure 1. The proportion of eyes with an absolute error (AE) M/Hol9} M/Hai €] 123} 22 p=0.003, p=0.003, Turkey’s

of less than 0.5 diopter and more than 0.5 diopter. The pro- . . . . o
portion of AE less than 0.5 D was greatest in the M/Hai for- Honestly Significant Difference), 21|31 1323 3o 9l

mula (70.7%), followed by the M/T (68.7%), M/Hol (66.9%), (p=0.015, 0.004, Turkey’s Honestly Significant Difference)
SRK/T (64.2%), M/Q (63.1%), and H/Q (60.1) formulas. D (Fig. 2).
= diopter; AE = absolute error; HofferQ = H/Q; Master L olEAre nAdE Db Zharae
SRK/T = M/T; Master HofferQ = M/Q; Master Holladay = SRE/Tf Mfal= QP53 BAsto] BN A%=g
M/Hol; Master Haigis = M/Hai. o] Halof whe} Hrf a7t {3t oA Hatskgl o
(p=0.0031, 0.032, Linear regression analysis) Uw*] &
i—test). o] T 71| WS chAs BAG Ale) & A AoAL ZurEse] wste A oxte] wshe 4TS
QHEgo] fofgt AolE Holiz Aow BAHIHp=0.002,  Holx| eioki, E4] Wstelut olg ATbIE B9
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Figure 2. Comparison of mean absolute error in each formula between the 3 groups according to keratometry values.
Significant difference of mean absolute error exists between group 1 and group 3 in SRK/T and between group 1 and
group 2, group 1 and group 3 in M/Hol and M/Hai. Significance of the p is defined as less 0.05 by Turkey’s HSD
test. HofferQ = H/Q; Master SRK/T = M/T; Master HofferQ = M/Q; Master Holladay = M/Hol; Master Haigis

= M/Hai.

th(Fig. 3A, B).

S Vo R TS RS W, 59] eFEAol
22.5 mm ®"|¥Fel awtolA] SRK/T (p=0.000, Linear re—
gression analysis)@F M/Hai (p=0.005, Linear regression
analysis) o] Aol AARAL7F Zk2F 0.26, 0.162 AF

Sofol ZuTEo] of B TS W o= BAEY
Y Zolt AHFS T FFE AAA et

(Table 4, Fig. 3C).
oF=Ato] 22.5 mm ©]AF 25 mm "|gkel bt} 25 mm ©]
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Figure 3. Linear regression analysis. (A) Linear regression analysis shows a significant negative cor-
relation between average K (x) and the AE of SRK/T and MHai formula (y). The best fit line has the
equation y = 2.228 -0.04 x in SRK/T (R* = 0.038, p = 0.003) and y = 2.465-0.044x (R” = 0.025,
p = 0.032). (B) Linear regression analysis shows an insignificant correlation between average K and
the AE of H/Q (p = 0.748), M/T (p = 0.705), M/Q (p = 0.951), and M/Hol (p = 0.057) formulas.
(C) Linear regression analysis shows a significant negative correlation between average K (x) and the
AE of SRK/T formula (y) and M/Hai in the short axial length group. The best fit line has the equation
y = 5.955-0.121x (R* = 0.237, p = 0.000,) in SRK/T and y = 5.955-0.121x (R* = 0.237, p =
0.000) in M/Hai. Kavg = average keratometric value; AE = absolute error; Master Haigis = M/Hai;
HofferQ = H/Q; Master SRK/T = M/T; Master HofferQ = M/Q; Master Holladay = M/Hol.
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Table 4. Characteristics of 3 groups classified according to axial length values

Group a Group b’ Group ¢t Total
Eyes (numbers) 55 142 69 266
Mean age (years) 67.3 +12.3 703 £ 7.5 61.1 + 13.4 67.23 + 10.7
AXL (mm) 21.96 + 0.40 23.7 £ 0.64 28.24 + 2.84 24.50 + 2.76
Kavg (diopter) 45.15 + 1.72 43.7 + 1.69 43.12 + 1.69 43.86 + 1.83
ACD (mm) 2.28 +0.33 2.57 £ 0.40 2.97 £ 0.36 2.61 + 045

Values are presented as mean + SD.

Kavg = average keratometric value; AXL = axial length; ACD = anterior chamber depth.

"AXL < 22.5 mm; 22.5 mm < Kavg < 25 mm; 25 mm < Kavg.
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=ABSTRACT=

Analysis of Factors that Influence on Accuracy of Intraocular Lens
Power Calculation

Bo Hyuck Kim, MD'?, Won Ryang Wee, MD, PhD"*, Mee Kum Kim, MD, PhD'?

Department of Ophthalmology, Seoul National University College ofMedicineI, Seoul, Korea
Laboratory of Corneal Regenerative Medicine and Ocular Immunology, Seoul Artificial Eye Center,
Seoul National University Hospital Biomedical Research Institute’, Seoul, Korea

Purpose: To investigate which factors primarily influence refractory errors between various formulas used to calculate in-
traocular lens (IOL) power.

Methods: Records of 266 eyes of 191 patients who underwent uneventful cataract surgery were reviewed retrospectively.
IOL power was determined using SRK/T, HofferQ (H/Q), Master SRK/T (M/T), Master HofferQ (M/Q), Master Holladay
(M/Hol), and Master Haigis (M/Hai). The mean absolute error (MAE) of each formula was compared; MAE was defined as
the difference between the postoperative spherical equivalence (SE) determined 1 month after surgery and the predicted
SE. Factors that could have influenced interformula refractive errors were analyzed. Patients were divided into 3 groups
based on average keratometric value (Kavg) and the inter-group differences of the AE of each formula were analyzed.
Effects of corneal curvature on changes in AE of each formula were evaluated by linear regression.

Results: The MAE was minimized in the M/T formula, followed by the M/Hol, M/Hai, SRK/T, H/Q, and M/Q formulas.
Interformula MAE differences were not statistically significant. Kavg and AXL were significantly influenced by the different
predictive values between formulas in univariate analysis, but only AXL was significant in multivariate analysis. The AE in
each formula among the 3 groups according to keratometry was significantly different in SRK, M/Hol, and M/Hai. Linear re-
gression analysis showed a significant negative correlation between Kavg, AE of SRK/T and the MHai formula. In partic-
ular, this effect was more pronounced in those with short AXL (<22.5 mm).

Conclusions: There were no significant MAE differences between formulas. AXL was a significant factor that influenced
the differences between formulas. SRK/T and M/Hai may be affected by outside the normal range of corneal curvatures.
J Korean Ophthalmol Soc 2014;55(2):173-181

Key Words: Axial length, Corneal curvature, Intraocular lens power calculation, Refractive error
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