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Comparison of Intraocular Lens Power Calculation Methods after Refractive
Surgery Provided by the ASCRS
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Purpose: Methods of intraocular lens (IOL) calculations for cataract surgery after myopic corneal refractive surgery were

compared.

Methods: The medical records of 23 eyes from 20 patients were retrospectively analyzed. Five methods - Haigis L and Barrett no
history method from Post-Refractive IOL Calculator of American Society of Cataract and Refractive Surgery (ASCRS), Shammas
no history method, Haigis suite from IOL Master 700, and clinical history method - were used.

Results: The Barrette no history method from the ASCRS showed the lowest arithmetic errors, while the Haigis-L from the
ASCRS showed the lowest absolute prediction errors (-0.38 + 0.99 diopters [D] and 0.76 + 0.68 D, respectively). The percen-
tages of refractive prediction errors within 0.50 D and 1.00 D of the Barrett no history method were 52.2% and 82.6%,

respectively.

Conclusions: The Barrette no history method and Haigis-L from the ASCRS showed the smallest errors in this study. The Barrett
no history method showed a high percentage of refractive prediction errors within 0.50 D and 1.00 D.
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Keywords: American Society of Cataract and Refractive Surgery (ASCRS) intraocular lens (IOL) calculator, Cataract, Corneal
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Table 1. Demographics and characteristics of patients

Data Value Median (range)
Age (years) 51.83 + 8.28 52 (39, 67)
Male:female 11:9 -
0OD:0S 13:10 -
Ocular OP history (except refractive surgery) (n, %) 8 (34.78) -

Scleral buckling 2 (8.70) -

Pars plana vitrectomy 6 (26.09) -
LASIK:LASEK:PRK 16:2:5 -
Pre-refractive surgery SE (n = 7, D) -6.87 + 2.37 -6.50 (-10.00, -4.25)
Pre-refractive surgery mean K (n = 7, D) 42.86 + 0.98 42.75 (41.00, 43.75)
Post-refractive surgery SE (n = 7, D) -1.05 + 0.60 -0.75 (-2.00, -0.50)
Pre-cataract surgery SE (D) -4.98 + 7.18 -4.75 (-17.38, 11.75)
Pre-cataract surgery mean K (D) 38.26 + 2.09 38.50 (-18.50, 11.75)
Post-cataract surgery SE (D) -0.61 + 0.91 -0.74 (-2.25, 1.50)
Axial length(mm) 27.80 + 1.94 27.80 (24.12, 31.40)
IOL diopter (D) 17.70 + 3.46 18.50 (11.00, 23.00)
Post-cataract surgery complication (n, %)

Posterior capsule rupture 0(0) -

Retinal detachment 1 (4.35) -

Values are presented as mean + standard deviation unless otherwise indicated.
OD = oculus dexter; OS = oculus sinister; OP = operation; LASIK =

laser-assisted in-situ keratomileusis; LASEK =
thelial keratectomy; PRK = photorefractive keratectomy; SE = spherical equivalent; IOL =

laser-assisted sub-epi-
intraocular lens.

Table 2. Mean arithmetic and absolute refraction prediction errors of patients

Refraction predication errors (D)

Formula/method Arithmetic Absolute

Mean + SD Median (range) Mean + SD Median (range)
ASCRS-Haigis L -0.49 + 0.91 -0.42 (-2.917, 1.320) 0.76 + 0.68 0.55 (0.080, 2.917)
ASCRS-Barrett no history -0.38 + 0.99 -0.33 (-2.725, 0.975) 0.79 £ 0.70 0.50 (0.020, 2.725)
Shammas -0.66 + 1.08 -0.56 (-3.259, 1.100) 0.98 + 0.79 0.66 (0.048, 3.259)
Haigis suite (IOLMaster 700%, n = 10) -0.54 +1.02 -0.42 (-1.965, 0.965) 0.92 + 0.67 0.70 (0.220, 1.965)
Clinical history (n = 7, SRK/T, A-scan) 1.02 + 1.91 0.20 (-0.654, 4.965) 1.25 + 1.75 0.65 (0.055, 4.965)

Values are presented as mean + standard deviation (SD) unless otherwise indicated.
ASCRS = American Society of Cataract and Refractive Surgery; SRK/T = Sanders-Retzlaff-Kraff/Theoretical.
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Figure 1. Box-plots of arithmetic (A) and absolute refraction prediction errors (B) of patients. It shows the distribution of errors of
prediction by five methods. (A) 1-sample 7 test was used to determine whether the arithmetic refraction prediction errors were sig-
nificantly different from zero and p-values were presented. (B) Wilcox signed rank test was performed to determine the statistical
significance for absolute refraction prediction errors and p-values were presented. ASCRS = American Society of Cataract and

Refractive Surgery. © = outliers; * = extreme outliers.

Table 3. Percentage of eyes within £0.25 D, £0.50 D, £0.75 D and +1.00 D from target refraction of subjects

Percentage (%)

Formula/method Within £0.25D _ Within £0.5D _ Within £0.75D _ Within 1.0 D
ASCRS-Haigis L 21.7 47.8 65.2 65.2
ASCRS-Barrett no history 13.0 52.2 65.3 82.6
Shammas 13.0 34.8 52.2 60.9
Haigis suite (IOLMaster 700%, n = 10) 10.0 50.0 50.0 60.0
Clinical history (n = 7) 42.9 42.9 57.1 71.4

ASCRS = American Society of Cataract and Refractive Surgery.
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