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Accuracy of Three Intraocular Lens-power Formulas in Predicting Refractive
Outcomes in Different Intraocular Lenses
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Purpose: To compare the accuracy of different power-calculation formulas in predicting the postoperative refraction of
three-piece and one-piece intraocular lenses (IOL).

Methods: We retrospectively reviewed the medical records of 74 eyes (62 patients) that had undergone cataract surgery involv-
ing implantation of one of two IOLs—the SENSAR® AABOO 1-Piece Acrylic IOL (44 eyes), or the Hoya® VABOBB 3-Piece Acrylic
IOL (30 eyes)—between October 2014 and March 2015. Axial length was measured using an optical low-coherence refrac-
tometry (Lenstar®), and biometry was then calculated by the pre-installed Lenstar program, which used the SRKII,
Sanders-Retzlaff-Kraff/Theoretical (SRK/T), and Hoffer Q formulas. Mean absolute error (MAE) and mean numeric error (MNE)
were measured 1 day, 1 week, 1 month, and 2 months after surgery.

Results: Using the SRK/T and Hoffer Q formulas, the one-piece IOL group differed significantly from the three-piece I0OL group
in terms of the MNE obtained 1 month and 2 months after surgery. Across all formulas and time points, there were no significant
differences between the groups in terms of MAE.

Conclusions: There was no significant difference between the different power-calculation formulas. Starting 1 month after sur-
gery, the three-piece IOL group showed myopic postoperative refraction compared to the predictive spherical equivalent using
the SRK/T and Hoffer Q formulas.
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Table 1. Preoperative demographic characteristics

stg|x| 20161 A 57 M M 12 &-

Zdol(mm), AHNES AL & A, & & 149, 154,
1AL 2 27Le] 242 x}%%@wm(CANON@ RK-FI,
Tokyo, JAPAN)= =73t =4gte] FHAd=2t3XE =
Apsksich. 7t BHEe] & A 95 Zlolet AERE A
74/ ¥kAlA|(Lenstar®, Haag-Streit International, Kéniz,
Switzerland) S ARE-310] 245191 ARQ1E olms=A o]
G AR WA W B 4 Ak 34 X2
lau(Eyesulte Haag-Streit International, Koniz, Switzerland)

< ARgatgith AAF T4 A2l SENSAR” (AABOO,
AMO Inc., Santa Ana, CA, USA)S AMESH SRS 142
2 21391 HOYA”™ (VA60BB, Hoya Corporation Ltd., Tokyo,
Japan)E ARERE SRS 2o 2 AASHGIAN(Table 1), +

2 Z}Z} SRK/T (A9} SRK/T (B#), Hoffer Q (CH) <
SO 242t Lhino] RASISHh AL WHE 9F
SAA] £ A FA] T2 W (Eyesuite)S 0]g5te] &
A2 118.8, AAF 118.55 ARS-5FAITE

U =22 0.5% proparacaine hydrochloride (Alcaine®
31 Aotz & HetE L
18 AGE S

Alcon, Puurs, Belgium)& ©|-&
A el FU% F 4555 mm 27
Al83}al HE HNBSS Plus®, Alcon, Fort Worth, TX, USA)
2 ol gsto] sARLT $ULEEE AN 28
IL}—’,\—gﬂ:rl(Legacy@, Alcon Laboratories, Inc., Fort Worth,
TX, USA)E ©]8-3}o] Phaco chop 7|Ho2 HAHES 3}
A AR , A Well AErEAE
AdSHTE ol mel dAE A3 EAe A
FHAAS AFstct o]F AEHEA(Unial inj”, Unimed
pharm Inc., Asan, Korea)S #5501 A& E3f A| A3}
Qe Bygolen A7 = A Zutrsis A
Yot & &S £RIUTE & Fo= 1% Prednisolone
acetate (PredForte , Allergen, Irvine, CA, USA)%} 0.5%
Moxifloxacin (Vigamox®, Alcon, Fort Worth, TX, USA)&
Sl 4HHA] oF &7 Aotslgth & A %Xq%k(:r’-‘ﬂiﬂ_]itﬂ
S))0] £6.0D o[kl ZILt A7} 3.0D olitel A%, & A
22go] 26 mm o4l A9, LS we T Eol

7t Ztub, EEukgdoll} shyjdie] T go] 919

AEE 3

o

Group 1 Group 2 p-value
Number of patients (eyes) 38 (44) 24 (30)
Age (years) 68.66 + 5.06 67.03 + 6.90 0.275"
Sex (male:female) 12:32 12:18 0.314"
Axial length (mm) 23.31 £ 0.72 23.25 £ 0.70 0.730°
Anterior chamber depth (mm) 3.04 + 0.30 3.04 + 0.39 0.974"
Preop mean K (D) 44.17 £ 1.23 44.53 + 1.67 0.309"

Values are presented as mean + standard deviations. Group 1: one piece lens type, Group 2: three piece lens type.
*Statistical significance were tested by Independent #-test; TStatistical significance were tested by Chi-square test.
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44t} 2 *Hmean absolute error, MAE)= 2.2}2] At
Ag AN 5o HEom AES ©E Ogd
(diopter) & AR5} AL 3}
H A= dEH A3ad A9 Y3 (institutional re-
view board, IRB)2] 491-& ¥3ta1 314)7] 411 (Declaration
of Helsinki)2 &3}ttt Al 714 =4 Al=
i} A 7ol 2+ ol E 2 Independent T-test= H] 1l
2 Sj9itt. 7 54 Ak B4 ofE 110 27ke) By
S 2HMAE), BHdAAL2AHMNE)E one-way analysis of
variance (ANOVA) testE £} T A& FAIE9 ¢
T A2 v wskgal BA T AFEH AL Scheffe testS
ALESeE EAEALS SPSS A B4 T Z 73(version
18.0, SPSS Inc., Chicago, IL,USA)S A]&o}oq AJasia.on,
pato] 005 mlgkel ASE EABHoE gelsthn s

.'J_'_./KLQ_ O]Xﬂ

T2 38% 44QF, 242>
of A4 g} ol BAMOR ojn] gl Zfolt

S+8H 5

Ok

Al bl -
ATHp>0.05). & & Hat 572 doj(mm + SD)= 1+
2331 + 0.72 mm, 23 23.25 = 0.70 mmZ A4 zjo]=
%2 thp>0.05). H+ AZIo)(mm + SD)E 1+ 3.04 + 0.30
mm, 27~ 3.04 £ 0.39 mmZ 5 o 7k9] G-oJ8t Kol g1t
(p>0.05), B ZFFE(D)E 17 44.17 + 1.36D, 27+ 44.53
+ 1.57D% FASHA Zo]7h gllth(p>0.05) (Table 2).
#*Zﬁﬂ«l el EPE} 7} okt Hlﬂﬁh"i% o <

o3}
=
fol= I, AT AF==AAlA 2 A, B, C= vl
[
=

FAAA 2L
X}O]% MM%>0.05) (Table 4).

& & Ufdoll Bt AR A= AtolA] 1252 0.05 +
0.49D, 272 -0.17 + 045D 3 EAstE o2 So]8t 2}
o] Holx] AUoU(p=0.05), BFoAE 172 0.20 +
0.46D, 222 -0.11 + 039D EAstH o2 Go]3t 2}
012 B rhp<0.01). E3F CTAE 17 0.27 + 0.46D,
272 0.03 £ 049D AT 07 §oJ3t 2ol S K
THp<0.05) (Table 3). E3F & 3 2719 Ha AR A=
ATA] 158 -0.04 + 0.44D, 27-2 -0.22 + 053D &
At or Aol YU U(P<0.05), BiojA= 19
0.12  0.48D, 2522 -0.16 = 0.44DE EAH o2 G035t
ZFo]S K YTHp<0.05). CFoA= 172 0.18 = 0.51D, 2
T2 -0.08 £ 0.54DY T EA A OZ §08t o] S Ho]
(p<0.05) 17} Ao A2t FUsHA *M]Uﬂ AFAA A
oA 2] e B StHTable 3). & & 1714} 271
ZAe Hit Ao dt= BE oA BASHH SR Zol 7t
919 tHp>0.05) (Table 4).

Table 2. Information of two intraocular lens subtypes and number of uses

VA60BB AABO0O
Optic type Spheric Spheric
A constant 118.4 118.7
Piece(s) 3
Optic size (mm) 6
Overall length (mm) 13
Haptic angulation 0
Material (optic/haptic) Hydrophobic Acrylic/ Hydrophobic Acrylic Hydrophobic Acrylic/PMMA
Eyes (numbers) 44

PMMA = Polymethyl methacrylate.
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Table 3. Comparison mean numeric errors between intraocular lens types according to intraocular lens power formulas (SRK/II,
SRK/T, Hoffer Q)

Group 1 (n = 44) Group 2 (n = 30) p-Value*

Postop 1 day (diopter)
SRK/II (A) 0.34 + 0.73 0.21 + 0.66 0.397
SRK/T (B) 0.50 + 0.66 0.27 + 0.57 0.109
Hoffer Q (C) 0.56 + 0.62 0.34 + 0.60 0.137
p-value’ 0.307 0.688

Postop 1 week (diopter)
SRK/II (A) -0.10 + 0.47 0.11 + 0.59 0.117
SRK/T (B) 0.05 + 0.46 0.17 + 0.59 0.387
Hoffer Q (C) 0.11 + 0.49 0.24 + 0.69 0.386
p-value' 0.096 0.699

Postop 1 month (diopter)
SRK/II (A) 0.05 + 0.49 -0.17 + 0.45 0.050"
SRK/T (B) 0.20 + 0.46 -0.11 + 0.39 0.003
Hoffer Q (C) 0.27 + 0.46 0.03 + 0.49 0.011*
p-value’ 0.093 0.496

Postop 2 months (diopter)
SRK/II (A) -0.04 + 0.44 -0.22 + 0.53 0.131
SRK/T (B) 0.12 + 0.48 -0.16 + 0.44 0.013*
Hoffer Q (C) 0.18 + 0.51 -0.08 + 0.54 0.042*
p-value' 0.099 0.577

Values are presented as mean + standard deviations unless otherwise indicated. Group 1: one piece lens type, Group 2: three piece lens type.
Postop = post operation.
"Statistical significance were tested by Independent 7-test; TStatistical significance were tested by Analysis of variance (ANOVA) test; ip < 0.05.

Table 4. Comparison mean absolute errors between intraocular lens types according to intraocular lens power formulas (SRK/II,
SRK/T, Hoffer Q)

Group 1 (n = 44) Group 2 (n = 30) p-value*

Postop 1 day (diopter)
SRK/II (A) 0.60 + 0.54 0.49 + 0.48 0.357
SRK/T (B) 0.63 £ 0.53 0.40 + 0.48 0.060
Hoffer Q (C) 0.66 + 0.51 0.49 + 0.49 0.146
p-value’ 0.869 0.698

Postop 1 week (diopter)
SRK/II (A) 0.35 +0.33 0.46 + 0.37 0.182
SRK/T (B) 0.34 + 0.32 0.34 +£0.21 0.123
Hoffer Q (C) 0.37 + 0.34 0.37 + 0.32 0.120
p-value’ 0.934 0.798

Postop 1 month (diopter)
SRK/II (A) 0.36 + 0.33 0.37 £ 0.30 0.977
SRK/T (B) 0.39 + 0.32 0.34 + 0.21 0.429
Hoffer Q (C) 0.42 +0.32 0.37 + 0.32 0.535
p-value’ 0.723 0.890

Postop 2 months (diopter)
SRK/II (A) 0.35 £ 0.25 0.46 + 0.34 0.178
SRK/T (B) 0.38 +£0.32 0.37 £ 0.27 0.928
Hoffer Q (C) 0.42 + 0.34 0.44 + 0.30 0.802
p-value' 0.617 0.502

Values are presented as mean + standard deviations unless otherwise indicated. Group 1: one piece lens type, Group 2: three piece lens type.
Postop = post operation.
*Statistical significance were tested by Independent 7-test; TStatistical significance were tested by Analysis of variance (ANOVA) test.
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