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Abstract

Objective: To evaluate the predictive accuracy of Barrett Universal Il and Kane formulas for intraocu-

larlens (IOL) power calculation in cataract patients with high myopia (axial length = 26 mm). Methods:
The study included clinical data from 84 patients (84 eyes) who underwent phacoemulsification com-

bined with intraocular lens implantation for cataract with high myopia from September 2022 to De-

cember 2024. Patients were divided into three groups based on axial length: Group A (axial length

26.00~27.99 mm), Group B (axial length 28.00~29.99 mm), and Group C (axial length = 30 mm). The

Barrett Universal Il and Kane formulas were used to calculate the IOL power for each patient. Postop-

erative refractive errors were calculated for both formulas and compared. Statistical analysis was per-

formed using SPSS 26.0 software. Results: There were no statistically significant differences in age,

gender, K1, and K2 among patients in groups A, B, and C (P > 0.05). The median absolute error (MedAE)
of the Kane formula and the Barrett Universal II formula showed no statistically significant difference

in groups A and B (all P > 0.05), while a statistically significant difference was observed in group C (Z

=-4.072, P < 0.05). In group A, there were no statistically significant differences in the proportions of
mean errors (ME) within +0.50D and +1.00D ranges for both formulas (all P > 0.05). In group B, the

proportions of ME within +0.50D and +1.00D ranges showed statistically significant differences (Z =

-3.404,P <0.05; Z=-3.509, P < 0.05, respectively). Similarly, in group C, the proportions of ME within

+#0.50D and +1.00D ranges demonstrated statistically significant differences (Z =-2.453,P <0.05;Z =

-3.463, P < 0.05, respectively). Conclusion: The Kane formula demonstrates superior accuracy in pre-

dicting refractive outcomes for cataract patients with high myopia and extremely long axial lengths,

outperforming the Barrett Universal II formula.
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OIEMLE T -6.0D, HIRHHKE > 26.00 mm:; @S5 &N SE SN THEIEK, @™
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3.1. BEH4A

PR E IR T4, A AR 26.00~27.99 mm)3t 27 4. B ZH(HR#fH ¥ 28.00~29.99 mm)
3£ 36 #. C A (IRAEE > 30 mm)dt 21 ).

3.2. RETIREHEZ

T BE AR T 7R MAT B AEIRRE . . IRIE. HESE. HRE B . OCT. i
JEEN 7. 1OL Master 700, fJEHE R HRIE) M AR & .
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N 10L Master 700 (f&[E Zeiss 2~ &) & B FH PR . BT ERE . KL, K2 SEIREEE, WRizHH
(1 FHHR ST R BRO B2 SR Sk 152 B B br i YRS, B B3 R R s 7 N Barrett Universal 1. Kane A X FI7EZ A
A g Sl e NN N N O

3.4, FRAFXAEARGLE

il 78 RATHERS Ja P B K2R AT 2.8 mm & B A D) 14T A sl 7 FLAR R BR + AN LA
ANTFAR, P BEEN BB RN TR, ARG ] 22 A b 2 IR W 22 A0 B 3R M ZE KA
TR ZATE R KRR E R PURG. RJa 1A b€ B B E s il Fr T AR i [F
—fLE A FEERIEIT(10 L) ELI8) e, ka4 g ARSI R A bR AR et WS i
JeHilEE A SRR B A, THR N TR AT =

35. GItFESH

Giit2E o iR SPSS 26.0 B4 TGE i AL HE, XfEE Kane 5 Barrett Universal 11 22 Z0AS [A] AR i<
FHMRZE . AW TR Kolmogorov-Smirnov k465 BT A A8 Sl AT IEASPEVEAG . 285, & IS0
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R 5643 B 2 T 5% 22 T #411H (mean errors, ME, ME = R Ji5 Ji )6 B9 2% 00 Ji Y6 ) A 0.00 2 8] ) 22 5%,
K H Wilcoxon -5k FIAG 30 0F b 23 B At 35 28 20 45 0HE v 22 P i £ (median absolute error, MedAE)
#5t, P <0.05 N ZER3E G 2EE . KH Mann-Whitney U BRAIS I EL P54 2 2T R 2 £40.50D
+1.00D JEE N AT S B LI ZE SR, BA P <0.05 AZERA SR L.

4, R
41 BEEXIER

A. B. C A EBHEEFLRFAECFEES . P An . AR k1. k2 {H) 77 TH 3R S 2002 2 1) 22 5 (3
P >0.05) (% 1).

4.2. RJIE ME 1 MedAE BYHLER

BT 45 St A 20 ME 947 B2 W2 (55 0 Bty P<0.05); AL B 41 /A X MedAE £ 7T
Git2EE () P >0.05), CAHAPAR MedAE Z 54 Gt it2# X (P < 0.05) (£ 2).

Table 1. Preoperative baseline characteristics of 84 high myopic cataract surgery patients stratified by axial length groups

F 1 ETIREMKESEN 84 fISEIEN BNEF AR RE RFIELHRFE

o 5] g TERI(HI%D) Gender (Cases) I, xts) £ JE il 2% (D) Keratometry
Groups Cases 5 Male 4 Female Ages (Year, Mean + SD) K1 K2
A
27 14 13 57.41+£3.03 43.58 +1.63 4452 +1.82
Group A
4
B 4l 36 18 18 56.97 + 3.28 44.09 (42.68, 44.46) 44.73 (43.55, 45.70)
Group B
4
CA 21 11 10 57.86 £ 3.84 44.38 (43.75, 45.17) 45.04 (43.92, 45.45)
Group C
AN
R 22=0.037 F=0472 H=5.379 H=0.204
Test value
P1A 0.982 0.626 0.068 0.903
P value

Table 2. ME and MedAE of postoperative refractive outcomes at 1 month in 84 patients across three groups

2. 84 BlBE 3 ARG 1 MAMTUMNIRE FIER B FUNIREE

A 4 Group A (n=27) B 44 Group B (n = 36) C 4 Group C(n=21)
~ ME MedAE ME MedAE
Formulas ~ ME [E'?g;'](m' D M'\/I(Tadngms)] [D, M (P25, [D, M (P25, [D, M (P25, [D, M (P25,

! ’ P75)] P75)] P75)] P75)]
et 000 (0.00,0.75) 0.25 (0.00,0.75) 0.25 (0.00, 0.50) 0.25 (0.0, 0.50) 1.00 (0.63, 1.25) 1.00 (0.63, 1.25)
Kane  0.00 (—0.50, 0.50) 0.50 (0.25, 1.00) 0'000(1‘9()"50' 0.25 (0.00, 0.50) 0.25 (0.00, 0.63) 0.25 (0.00, 0.63)
Zfa ~1.342 0.000 —4.072
Z value
P 1A 0.18 1.000 0.000
P value
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A HATE A Z ME 7£40.50D Yo N I L R 2 R L4024 2 (P =0.175), ME 7£+1.0D [JLL X =R T
giite i (P = 0.135); B AAR[HA 3 ME #E+0.50D i 4 11 B %2 7 A5 4i it 7% (P < 0.05), ME £
+1.00D FIL R ZE FA G it %= L (P <0.05); CHANFEA ME 7E+0.50D i [l P I b 26 22 3 G223 X
(P <0.05), ME 7£+1.00D [JbbZ 2 A G vl 2% X (P < 0.05) (4% 3).

Table 3. Distribution of IOL power prediction errors [n (%)] at 1 month postoperatively among three groups of patients (n =

84)
% 3.84 flEE 3LARE 1 1A 0L EREFUMIRE 57 [5I151(%)]
AN B4 CH
aFL" Group A (n =27) Group B (n =36) Group C (n=21)
Formulas
+0.50D +1.00D +0.50D +1.00D +0.50D +1.00D
Barrett Universal Il 19 (70.37) 23 (85.19) 30 (83.33) 34 (94.44) 5(23.81) 13 (61.90)
Kane 17 (62.96) 26 (96.30) 33 (91.67) 36 (100.00) 16 (76.19) 20 (95.24)
Z i -1.458 -1.496 —3.404 -3.509 —2.453 —-3.463
Z value
P fi 0.175 0.135 0.001 0.000 0.019 0.000
P value ' ' ' ' ' '
5. Wig

AWFICELEL T Kane. Barrett Universal 11 82 SR 1 P F5 G 3 e B2 A0 2638 A S e Y B (R RS 1
. BHFE R 1 Kane 5 Barrett Universal 12 =TI 1 P % -G 5 v B2 A0 28 25 RS Jee G BERS i 1t 385 12
#, TEIRHHKCEE Y 26 mm~29.99 mm 1, Barrett Universal 11 A 305 Kane A3/ MedAE Z 3 L4525
X, fEHREL >30mm i, Kane A MedAE /T Barrett Universal Il AR, ZRESHH%E L. A5
RILAIR A B AE 26.00 mm~27.99 mm I, P2 AET H #7+0.50D F1+1.00D Vi [ P9 ARG L] 22
SIS EE S, B R, IR K R 28.00 mm B, 7E T H 45#+0.50D F1+1.00D i A i
MR L Kane A 3K T Barrett Universal Il A3, ZRA SR, RUIEKIRMRE S, Kane A
Lt Barrett Universal 11 23205 #ERf .

IR IR R W 2 —, EREAANES IR S B E R, ANETFREHEY
PEFARZ W ) JE et F AR AR [4]. S ARl I B 3K R A h IR N 2R, 380 51 R AL I A%
PR AR | 5 DB 2 b S s A P S IR T, RIS, T O RN A L ) KU it 2. BT, e
Al REIE MUK ATEAR 041405, P2 B e B AR TR DRE[S] . aabh,  dtRAK R B 510 5 IR FE R VAL HR A 5 4
(W Z A RbR . MERCBIE N, SRR RS, B KA BN SR, JE GRS EE
JHR PR ALGIBEIAE G, o 5 v P 0 A T it DR 2 i % R AR 3G T R AR TS U, R
PUNE RN e X K e R a2 [6]. IEALIR IR0 D5 IR FEREARIR YR, (EST AR, B 5 R LR
— 5 J 30 ] P B AR B PR R T 3G 0 [ 7] 0 A o BE I ARAR A, I A Sk N T AR TR ' P T HE A
PEA BB . 7R LTS I AN BRI IG R LSk T, R A 5 2 5 T o % oS it i %o = R 77 =X )
VR I 2 A VAL B DGR SN MAE[6]. BEEMRAK MM, 2 AXEABENNRE, &RE
[i] 7 A (R AN TR 285 e RO AEAE BB R 2 B BT HE R Ve PR AIR I AT BR R 3R . AT, TEAS B K 6 22 2B )
WE AR, IXEERI R K2 O e il R, TN T S A S D FE RS B TS SR A PR R [8] . fE
FEE I AR F AR AR K R 0 2 AR M N L o A ' 000 o B i 22 SRR [9]-[11] - FEFRATT I FE A
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BT B ¥ 48— 1 10L Master 700 (f2[E Zeiss 24 &) )i 5 AR # DAV /SR Bl it 22 . RS =, A A
A SO AR B TR A LB s s AR AER R BB AT, 2l A A A P BRI . X T HR BB IR 22.0
mm~25.0 mm Z [ (T HRAG , K2 8N a6 THE A A S N R aas R [12]. # e =4
N A AE R E KT 26 mm BIIRES BN BEAR 5 625 RAMERE[13] o AEAC IR Al I AG
PR A IE (1) 28 SUIG AL B P L1

Barrett Universal Il 0B A MR EEERASR T A ROERAE .. 1EA— MR A, e HES
e iER R MR (BB R T E A WL IRBRKEE . AR AT UREE . H AR ) AT IE 2L
5 (hn e PR AA JE B AN AR I ELAR) UH B 1OL SO [14], 4R, R BB A ACD W a] DUEH A Ak THE
[15]. MT4EK, THEALE BEHARNIVE R RHES) 7 N T8 g (Artificial Intelligence, A)H AR MAL . 1EHN—
IR 2EFR, AL ST @ THENL RGN GINThRe, A5 ) EHER ., ARG R ks ) e
LR RBYEL R . ZHARRNEGEZ E RN, NERGILRINEEY ), HRREMEML, B
PEERNBIE, (EERYT ERERR I B N A . FEARTE N T A RAR(OL) 6 B 1T SATR,  #F 7L
FIEGIN AL JEERME BT, AR TR E ARG 3OS HI K RRYE, T4
Kane AR —RITHAEA[16]. Kane AXE—NHEAN, EM IS EIEM Al ARt —
A CIETRIN[L7] [18], S A ARG RS . MR ER . ATPSUREE . SRR IELRE L o o g IR JEL R AR 1) SR AT il
WT19], B T A2 RS A IR N T & A e 0 B2 T 55 R i P R FEE A R AR S B S5 R 3R [20] . ARl — AR
Al IFNTFE A, Kane AxURE T &£ G0 # R 5HLs 2= 155, 16 1oL HHE AUl 7 =K%
e EO, TR R G A, JCHARIUAE R R R s LR, R A A O N R
—IGIRHME R, %A RIS BT SRR S T E R, RS TR R A I R R - R AR JE 1 2 2
i, FLJE 6T 25 SRAT DRt E AR e 12 [16] o BIF 72 W AT RAASE FH V1 22 AN (5] 1) 77 92 R VP Ak B ik 2 2R fE
P, KZEWE I T LB [R) A iR 22 7E+0.50D [ +1.00D A HIHRFE 7 73 th[21]. A HF 7% Kane 2
A B AR A 3 9 L5 R S (AL < 22.0 mm) A AR % (AL > 26.0 mm) ek i 4 X[ 19]. 2019 4E
RFEMHAEFR, Kane. Barrett Universal 11 223152 2 o AR G 45 3 [22] . £ —DUE4E 846 HARA[H]
R 7, Connell 25 AR Kane A3 MedAE #%{(0.329), iilli% % 7£+0.25D. +0.50D F1+1.00D
V0L 1B PN 1) BRI 1 20 B i (20 391N 52.4% . 77.9% 11 96.6%) [23]. £ — Wi LL#k 14 Fh A T kit 5 A e
KHRHI(AL > 30 mm)HHHERMERIIF AL, Kane A3H ME (0.43D)F1 MedAE (0.34D)i /), f£+0.50D.
+0.75D. +1.00D F1+2.00D i [l A (1)~ F 35 Tl i 72 1 73 Lo i [24] . T VR 2t R R = A L = i
P P SR rh T &5 SR it 1 A 2, RATTIE B H AT R 8L Z 1 Barrett Universal 11 22 3 58— X Kane
ARHATHE . AW R ILTE=28 mm KHRFlH, T H #r7E+0.50D F1+1.00D il 4 1 L Kane A3
KT Barrett Universal 11 AT, H7E>30 mm KM KARH T, Kane A MedAE /T Barrett Universal
A, B8 Kane 2 3 7E 5 R il A 0000 iR 144 T Barrett Universal 11 A 5.

FUE S FARN T AT 55 207 K R s 491 v 22 00 L S 2 0 24 [25], B [R5 v o0 IR S5 8 T AE A
E 5. AR E SN T Kane AR5 Barrett Universal 11 724 20X 9 28 B A AR 1% 138 Y - SR Ay,
SHORKEA 8 S 0 2 o0 ARG i B2 LU BCA e SE IR — P I 2.

FlzEhzE
I {078 B R AR e
B M

IR IR IE CIRAS AR S [
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