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Comparison of Three Formulas for Intraocular Lens Power Formula Accuracy
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Purpose: To compare the accuracy of three intraocular lens (I0OL) power calculation formulas (SRK/T, Barrett Universal Il, and
T2) in cataract surgery patients.

Methods: In total, 73 eyes of 73 patients who underwent uneventful cataract surgery were retrospectively reviewed. IOL power
was determined using SRK/T, Barrett Universal Il, and T2 preoperatively. The findings were compared with the actual refractive
outcome to obtain the prediction error. The mean prediction error (ME) and mean absolute error (MAE) of each formula were
compared. The MAE was defined as the difference between the postoperative spherical equivalence (SE) and the preoperatively
predicted SE. The ME and MAE of each formula 3 months after surgery were compared with preoperatively predicted SE. Eyes
were classified into subgroups based on axial length (AL) and average keratometry (K).

Results: The ME and MAE for the three formulas were SRK/T [-0.08 + 0.45 diopters (D) and 0.35 + 0.40 D, respectively], Barrett
Universal Il (-0.01 £ 0.44 D and 0.33 + 0.30 D, respectively), and T2 (0.04 + 0.45 D and -0.34 + 0.30 D, respectively), but no stat-
istically significant differences were detected. Similar results were obtained in groups with a long AL or a large average K. In
groups with an AL =26 mm or with an average K =47 D, the Barrett Universal Il formula yielded the smallest standard deviation
and a ME closest to zero, but these differences were not statistically significant.

Conclusions: No significant differences were observed between the three formulas regarding ME or MAE. However, recent for-
mulas such as the Barrett Universal Il could provide certain benefits in predicting |OL power for patients with a long AL (> 26 mm)
or larger average K. Further research with a larger sample size is recommended for more evaluation.
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Table 1. Demographic and biometric parameters

Parameter Value
Sex (M/F) 27/46
Mean age (years) 68.6 + 12.2
Kavg (diopters) 44.40 4+ 1.40
AL (mm) 23.40 + 1.43
ACD (mm) 2.99 + 0.44
Postoperative SE (diopters, months)

1 -0.52 + 0.64

3 -0.44 + 0.68

Values are presented as mean + standard deviation or number.
Minus (-) value in the angle of deviation means myopia.

M/F = male/female; Kayy = average keratometry value; AL = ax-
ial length; ACD anterior chamber depth; SE spherical
equivalent.
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Figure 1. The Percentage of eyes of over the entire axial length
range with a prediction error between + 0.25D, + 0.50 D, +
0.75D and + 1.00 D for each of the 3 formulas. All three for-
mulas showed similar tendency regarding prediction error even
though the differences were not statistically significant. D =
diopters.

Table 2. Comparison between SRK/T, Barrett Universal II, and T2 formulas in mean prediction error and mean absolute error

Postoperative (month) SRK/T Barrett Universal II T2 p-value
ME (D) 1 month 0.07 + 0.53 0.06 + 0.48 0.12 + 0.52 0.701
3 months -0.08 + 0.45 -0.01 £ 0.44 0.04 + 0.45 0.223
MAE (D) 1 month 0.35 + 0.40 0.38 + 0.28 0.40 + 0.34 0.640
3 months 0.33 + 0.32 0.33 £ 0.30 0.34 + 0.30 0.968

Values are presented as mean + standard deviation.

ME = mean prediction error; D = diopters; MAE = mean absolute prediction error.

* . .
One-way analysis of variance.
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Table 3. Comparison between SRK/T, Barrett Universal II, and T2 formulas in mean prediction error and mean absolute error ac-
cording to keratometry value (Kag>46 D or <46 D)

Formula Time after surgery SRK/T Barrett Universal 11 T2 p-value
Kag>46D (n = 13)
ME (D) 1 month 0.01 + 0.54 0.05 + 0.64 0.04 + 0.55 0.808"
3 months -0.13 £ 0.43 -0.10 £ 0.43 -0.05 + 0.49 0.899"
MAE (D) 1 month 0.38 + 0.37 0.39 + 0.37 0.43 + 0.48 0.841"
3 months 0.32 £ 0.31 0.33 + 0.28 0.37 £ 0.31 0.850"
Kave < 46 D (n = 60)
ME (D) 1 month 0.10 + 0.54 0.07 £ 0.47 0.14 £+ 0.49 0.736'
3 months -0.07 + 0.47 0.01 + 0.45 0.07 + 0.45 0.216'
MAE (D) 1 month 0.35 +£ 0.42 0.37 £ 0.25 0.39 + 0.29 0.852"
3 months 0.34 +0.32 0.33 +0.31 0.36 + 0.51 0.981"

Values are presented as mean + standard deviation.

D = diopters; ME = mean prediction error; MAE = mean absolute prediction error.

"Kruskal-Wallis test; ‘one-way analysis of variance.

Table 4. Comparison between SRK/T, Barrett Universal II, and T2 formulas in mean prediction error and mean absolute error ac-
cording to keratometry value (AL > 25 mm or < 25 mm)

Formula Time after surgery SRK/T Barrett Universal 11 T2 p-value
AL >25mm (n = 7)
ME (D) 1 month 0.21 + 0.22 0.05 + 0.44 0.04 + 0.38 0.793"
3 months -0.13 £ 0.64 0.12 + 0.60 0.13 £+ 0.61 0.660"
MAE (D) 1 month 0.40 + 0.20 0.25 + 0.19 0.31 + 0.18 0.279"
3 months 0.31 +0.23 0.26 + 0.14 0.29 + 0.14 0.966"
AL < 25 mm (n = 65)
ME (D) 1 month 0.04 + 0.49 0.05 +0.48 0.13 £ 0.51 0.529
3 months -0.06 + 0.41 -0.05 + 0.40 0.02 + 0.41 0.447"
MAE (D) 1 month 0.34 + 0.35 0.38 + 0.29 0.40 + 0.35 0.563"
3 months 0.30 + 0.28 0.30 + 0.26 0.31 +0.27 0.973"

Values are presented as mean + standard deviation.

AL = axial length; ME = mean prediction error; MAE = mean absolute prediction error.

"Kruskal-Wallis test; ‘one-way analysis of variance.
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Figure 2. Mean error values three month after surgery shown for different keratometry values for three formulas. (A) Barrett
Universal I showing smallest standard deviation and mean prediction error (ME) closest to zero in keratometry 47 diopters (D). (B)
Mean error values three months after surgery shown for different axial lengths for three formulas. Barrett Universal II showing
smallest standard deviation and ME closest to zero in axial lengths 26 mm.
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