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Accuracy of Intraocular Lens Power Calculations According to Corneal
Curvature in Short Eyes
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Department of Ophthalmology, Saevit Eye Hospital, Goyang, Korea

Purpose: To evaluate the accuracy of intraocular lens (IOL) power calculations between Hoffer Q and other formulas according
to corneal curvature by comparing the results of cataract surgery and calculation of chosen formulas in short axial lengths.
Methods: We performed a retrospective analysis of patients who underwent cataract surgery from January 1st, 2012 to June
12th, 2012. The patients were selected if their axial length was below 23.00 mm and 77 patients (90 eyes) were included in the
present study. The patients were divided into 2 groups according to mean corneal curvature below 44.0 D and over 45.0 D. IOL
power was calculated using the Hoffer Q and SRK Il, SRK-T and Holladay | formulas and the error between the calculations and
refractive outcome of cataract surgery were measured. The accuracy of each formula was evaluated by comparing the error be-
tween the 2 groups.

Results: Hoffer Q formula showed a higher predictive accuracy than other formulas regardless of corneal curvature in eyes with
short axial lengths (p < 0.001, p = 0.023). Particularly, SRK Il, SRK-T and Holladay | showed a lower predictive accuracy in eyes
with flat corneal curvature than Hoffer Q (p < 0.001, p = 0.215).

Conclusions: In eyes with short axial lengths, preoperative predicted IOL power calculations showed better accuracy with Hoffer
Q formula than SRK Il, SRK-T and Holladay | formulas. SRK Il, SRK-T and Holladay | formulas showed a lower predictive accu-
racy in flat corneal curvature eyes than steep corneal curvature eyes with short axial lengths. We hypothesize that SRK Il, SRK-T
and Holladay | tend to underestimate effective lens position in eyes with short axial lengths indicating Hoffer Q formula is more
accurate.
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oh RE AN AdE AE 50 AdEE ol8elel
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Table 1. Preoperative demographic characteristics

Variables Values

Number of patients 77

Number of eyes 90

Age (years) 67.32 + 5.36 (49-90)
Sex (M:F) 17 (22 eyes):60 (68 eyes)

Values are presented as mean + SD.

Table 2. Preoperative biometry and target power

absolute error, MAE) 2 AJAI5lo] Q12424 9] Eo=of|Z 9]
AeAdS Hlw EA5EATE EAEA2 SPSS 18.0 version
olEHAUTL, B IEYNA AuREY HEo] UE
& 20e] dkete] 4 Zhukael, oAl
oF o}Z=210] 1}0]7} QJ=2A] student’s t-test HFO = 0]
._.1_‘? ] [1;}-%_ 7_]- _J_/U‘é_,] Z%E]—E
|1+ one way ANOVAE o|-&3] EA43513t)

L LA,

op 2 1 mfo
>
]
0,

jus

2 ot

o Q11E 77 900k = FARe] Bt Lol 673 +
5.3M)(49-90A) Fom, YR} 179 0] 220K24.4%), 77}
6073.2] 682H(75.5%)°] ItH(Table 1). 23.0 mm ©|gFel Zh-o-
FEHL 7 AP BAE o W AU YS V)
Fow BRel Av, 40D ofsle] AuFEHS A 2
e 429tolglom, 450D olfe] Zutz el 7hl 2l
e 489to| gk, 123} 122] 49 & A vebs

U= g, F 2 7u Aol Q1ieiTable 2).
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r

2 47.68 + 1. 06D0] .
021 mm=zZ S =%] OUﬂ I—TLJ—]- I+ /\]-O]Oﬂ HyP3t 29
Zhat2 Ay}l sfulE o] zharZ Ao AR Qon|st
Ato]7} QAW (p=0.01, p=0.02), Bt r=A dol= F+
2 749] Zfol7} §19IEKTable 2).

Group I (flatter K group:

Group II (steeper K group:

Group mean K < 44.0) mean K > 45.0) p-value
Number (eyes) 42 48
Sex (male/female) 10/27 7/33 0.12
Flat K (diopter) 42.54 + 0.63 45.25 + 1.27 0.017
Steep K (diopter) 44.36 + 0.68 47.68 + 1.06 0.02"
UCVA (log MAR) 0.41 + 0.04 0.32 + 0.06 0.71
BCVA (log MAR) 0.23 + 0.06 0.27 £ 0.07 0.15
IOP (mm Hg) 15.32 +£2.32 16.54 + 2.68 0.31
Axial length (mm) 22.52 + 0.41 22.73 £ 0.21 0.27
Target power

SRK 1T -0.67 + 0.13 -0.43 £ 0.25

SRK-T -0.47 + 0.24 -0.24 + 0.54

Holladay I -0.32 + 0.35 -0.21 + 0.36

Hoffer Q -0.21 + 0.18 -0.14 + 0.22

Values are presented as mean + SD.

K = corneal refractive power; UCVA = uncorrected visual acuity; BCVA = best corrected visual acuity; IOP =

"Student’s t—test;‘*p < 0.05.
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Table 3. Mean numerical error (MNE) and mean absolute error (MAE) according to intraocular lens power calculation formulas (SRK T,

Holladay I, SRK II, Hoffer Q)

Group I (flatter K group:

Group II (steeper K group:

(e mean K < 44.0) mean K > 45.0) p-value’

MNE (diopter)
SRK-T -0.24 + 0.16 -0.32 + 0.06 0.124
Holladay I -0.15 + 0.06 -0.22 + 0.05 0.140
SRK II 40.55 + 0.07 <0.28 + 0.08 0.214
Hoffer Q -0.07 + 0.06 0.18 + 0.05 0.140
p-value’ <0.001" 0.215

MAE (diopter)
SRK-T 0.33 + 0.05 0.52 + 0.05 0.104
Holladay I 0.30 + 0.04 0.38 + 0.04 0.214
SRK II 0.57 + 0.65 0.39 + 0.05 0.141
Hoffer Q 0.20 + 0.02 0.27 + 0.03 0.181
p-value” <0.001" 0.023"

Values are presented as mean + SD.
K = corneal refractive power.
"ANOVA test; p < 0.05; *Student’s #-test.
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