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Objective: To evaluate the accuracy of new generation artificial intelligence (AI)-based intraocular lens (IOL)power
calculation formulas. Methods: This retrospective study included a total of 262 eyes from 262 patients with cataract
who underwent uneventful phacoemulsification combined with IOL implantation. Keratometry, corneal white-to-white,
central corneal thickness, anterior chamber depth, lens thickness, and axial length were measured by the IOL Master 700
before surgery. Predicted refractive errors were calculated by the third-generation formulas (SRK/T, Holladay 1, and
Hoffer Q), Barrett Universal [l (BUII ), and the newer-generation Al formulas (Kane, Pear]-DGS, Hill-RBF 3.0, Hoffer
QST, and Jin-Al), and were compared with the actual postoperative refractive value. After adjusting the prediction
error (PE) to zero, the standard deviation (SD), mean absolute error (MAE), median absolute error (MedAE), and the
percentage of a PE within the range of +0.25 diopter (D), +0.50 D, +1.00 D, and +2.00 D were analyzed. Results: The
SD, MAE, and MedAE of the Al-based formulas ranged from 0.37 D (Kane and Jin-AI) to 0.39 D (Hoffer QST), 0.28
D (Hill-RBF 3.0 and Jin-Al) to 0.31 D (Hoffer QST), and 0.21 D (Hill-RBF 3.0 and Jin-AI) to 0.24 D (Hoffer QST),
respectively. These values were all lower than those of the third-generation formula (SD: 0.43 D to 0.45 D; MAE: 0.34 D;
MedAE: 0.25 D to 0.28 D). Among all the formulas, the Jin-AI formula had the highest proportion of a PE within +0.50
D (84.73%), followed by Kane (84.35%) and BUII (83.97%) formulas. Conclusion: The new Al-based IOL formulas
show higher accuracy compared with the traditional third-generation ones in predicting IOL power. thereby enabling
more patients to achieve the expected refractive outcomes after surgery.
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Figure 1 Overview of the operation interfaces of the third-generation formulas and Jin-AI formula
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Figure 2 The structure of the Jin-AI
LA PUT R PR R AR ;s AR A (mm) , 7= 337.5/Km; nch FABEEAER(1.333); ROAARJFIDE

JE(D); VRBEHREE(12 mm); HARGMIHITS M IESC.

The procedures outlined by the red box and line were employed solely in the context of the algorithm's development. AL, axial length (mm);
ACD, anterior chamber depth (mm); IOL power, intraocular lens power (D); Km, mean keratometry (D); LT, lens thickness (mm); r, corneal
radius of curvature (mm), r = 337.5/Km; nc = the fictitious refractive index of the cornea (1.333); Rx = postoperative refraction (D); SE,

spherical equivalent (D); V = vertex distance (12 mm).
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Table 1 Biometric measurements of the studied eyes

HARTHE ORISR S IE R34, t, R Dunngi 5 e T + bR
W IE fA) Friedmank 56 L3 254 [BIMed AEY 25 570 SR H L 23974158
N N )2/ 1MIMm . 1.
#% BonferroniZ 5 1% 1F it Cochran QF6 1 ML 45845 41 [RIPETE
+025. +050, + LOOF =2.00 DYLFH AR F 3L, AR /D 4375139
M IEJFP<0.05E SUhZES A SR Lo BE % £ B % /D 44.53 + 1.42
FamsE iR HE/D 44.14 + 138
2 R o
i1 DR EE /mm 3.17 £ 0.46
21 ZikERH e FA IRREEE / o m 540.74 + 32.98
14 1|27 S H i
/\/V‘]/\Zéz{ﬂxﬁﬁﬁﬁ’]%zﬁﬁ‘, Hrh B2, & PR /mm 435 046
150f1. AL. KFIACDRIEIE ST 34 (23.97 + 1.58) mm
. e l
(44.14 + 1.38) DFII(3.17 + 0.46) mm. TEIAE 25 S 1181 =044
F2 ARAAIBRERE X DTEAXTNREZERTNRED
Table2 Prediction errors and prediction error distribution of different IOL power calculation formulas
T 22 (8 /D TR 2E 5310 /%
ISR
PE +SD MAE +SD MedAE | £025D  +050D  +£1.00D  +200D
SRK/T 0.00+0.43 0.34 + 0.27 0.28 4847 77.10 98.47 100.00
Holladay 1 0.00 + 0.45 0.34 +0.30 0.25 50.38 76.34 96.95 100.00
Hoffer Q 0.00 + 0.45 0.34 +0.29 0.26 46.95 74.81 96.18 100.00
BUI 0.00 + 0.38 0.28 +0.25 0.21 55.73 83.97 98.09 100.00
Kane 0.00 + 0.37 0.29 + 0.24 0.22 56.11 84.35 98.85 100.00
Pearl- DGS 0.00 + 0.38 0.29 £0.25 0.23 55.73 81.30 98.47 100.00
HillRBF3.0  0.00+0.38 0.28 +0.25 0.21 56.87 82.82 97.71 100.00
Hoffer QST 0.00 + 0.39 0.31£0.25 0.24 53.82 81.30 98.47 100.00
Jin-Al 0.00 + 0.37 0.28 0.25 0.21 56.11 84.73 98.47 100.00
K IEP(H <0.0001" [ 0.001" <0.0001" 0.02° >0.05"

7F: BU Il 7”Barrett Universal I ; */NFriedmanf& 43 ; #75Cochran QG4 .
Notes: BU Il shows Barrett Universal Il ; * shows Friedman test; # shows Cochran Q test.
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Figure 3 Box plot graph of absolute prediction errors of the 9 formulas
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Figure 4 Box plot graph of absolute prediction errors of the 9 formulas
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