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Abstract

¢ AIM: To compare the refractive prediction accuracy of 7
intraocular lens (I0OL) calculation formulas in the cataract
eyes with short axial length ( AL) at different corneal
curvatures and anterior chamber depth ( ACD), and
analyze relevant influencing factors contributing to
prediction errors.

e METHODS: A retrospective analysis was performed for
125 patients (125 eyes) with a short AL, who received
cataract phacoemulsification at Shenyang He Eye
Specialist Hospital from November 2020 to December 2021.
According to the keratometry (Km), they were divided
into low flat Km group (<45.5 D), medium and high Km
group (45.5 D<Km<47 D) and steep Km group (=47 D);
and they were divided into extremely shallow anterior
chamber group ( <2.09 mm), shallow anterior chamber
group (2.09 mm < ACD< 2.58 mm) and normal deep
anterior chamber group ( =2.58 mm) according to the
ACD. And then the median absolute error ( MedAE) of
EVO, KANE, Barrett Universal |l , SRK/T, Hoffer Q,
Holladay I, and Haigis formulas was calculated and
compared, and the correlation between
parameters and prediction error was analyzed.

e RESULTS:. There was a significant difference in the
absolute prediction error of each formula ( x*=49.934, P<
0.001) in the overall comparative analysis, and the MedAE
of the Barrett Universal |l formula was the smallest
(0.17 D). There were significant statistical differences in
the middle - high and steep Km groups ( x?%= 34.372,
34.804, all P<0.001), and the MedAE (0.14 D; 0.20 D) of
the Barrett Universal |l formula was the smallest. The
absolute prediction error of the 3 ACD subgroups was
statistically significant ( X*=22.863, 25.568, 13.647, all P<
0.05), and the MedAE (0.27 D; 0.15 D; 0.16 D) of the
Barrett Universal || formula was the smallest. Multiple
linear regression analysis showed that Km, AL, and the
IOL degree were important correlated factor leading to
postoperative prediction error.

¢ CONCLUSION: The accuracy of the Barrett Universal ||
formula was higher in the short AL population under
different biometric parameters, and AL, Km and IOL
degree are closely related to the prediction accuracy.

various



Int Eye Sci, Vol.25, No.1 Jan. 2025 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email:1JO.2000@ 163.com

o KEYWORDS: short axial length; corneal curvature;
anterior chamber depth; formula; refractive error

Citation: Xia Y, Lin YX, Xu L. Accuracy comparison of different
calculation formulas for intraocular lens degree in cataract patients

with short axial length under different biometric parameters. Guoji

Yanke Zazhi(Int Eye Sci) , 2025,25(1) . 112-117.

035l5F

LA B T AR 15 A28 N TR R (TOL) Y35
THEEUS T2 AR & R R 5 i U Aok 3z 21045 i
AL, B I & B — FlORT R S BT R AR
W B — R Y R K TOL 3y R I
PRI Z W, B F A A PR 28 B A N Tt R Ao
(ELP) HU 455 T 5 i i AR J5 JE e A e 2 B B b i
LI A MERA M R T R R & B, 2 AR ]
Ab T T 5T RIS, R 22 B0 2T 45 R 0 o A 2 Bl g 4
T, YA A A R LR AN R =X S
ZEATIIRABER . JEHOE AR Bl (AL) A28 ( Km) AR
SPAHEBED LA K Hi 55 B (ACD) Bk i, #E#f B0 ELP
ATHAR PRI, ARG T 1E % A BE T3 RS v AT SR AR AR, BF
ST AR JEDEGRZE7E£0.50 D LAMAL S 319%-75%" , AHF
58 E TR IR OCHE AR Km &2 ACD 1928 fb 4 43
W, M AS T2 3 St ' T o e M, % R i e ' T o
WaPER A
1 3 &MFE
1.1 3% HH 2020-11/2021 - 12 764 FAAAT ECHR R 1 B
BAAAT P A 7 LA R A e IR il R L 125 1) 125 BR
HEAT [T BPE A3 AT . DI ABRAE : (1) 4F#$>18 %/ | AL<22 mm;
(2) ¥JHA HOYA PY-60ADiSert TOL; ( 3) 1155 £ 45 >k I
Tl LM B4 5 (4) FA I EOE<2.0 D3 (5) A &4
WHRIFFA  BENLAZL 1 R, HEBRARME. (1) BEAEA HRH
S RIS A IR S TR 5 (2) RAEAR G H I RAE#
(3) KRG EAEFFIEM T (BCVA) <0.5 F; (4) 50 A5
ﬁ%;(S)%EFﬁiﬁﬂﬂ“l‘ﬂdiE 1 mo,

Iy S HRA I SCRR Y 5 1 H IR G4t R AR
25.75 @ gL, oA ARCE M B R 41 41 TR (Km <
45.5 D), H i 24 50 HR (45.5 D<Km<47 D) , BEY
FaRE A4 34 BR (Km=47 D) ;# w4l 31 BR (ACD<
2.09 mm) , VR ETH4H 63 R (2.09 mm<ACD<2.58 mm) , iF-
W MIRRT B4 31 HR (ACD=2.58 mm) , AHFSE G (#h/R
FIE T ) MR M S I AT A5 F Pk BH ] G AR
BHEBASRZE 51 23 10 97t (IRB (2022) K003.01) |, fif f5 %
5& RHFE MG FREFEERZE R,

1.2 ik

1.2.1 TEMEIEAR AR IEIRF A Py 50 X AEA TOL
JEE B0 IO 8 0L A 5 S8R 8% (SE ) |, 75 e i 0 5%
22 (RPE) Tl 5 22 7 S5 ( ME ) | 286 % T 15 22 rp £ 5L
( median absolute error, MedAE) DL 3 10 15 22 & 6 B 715
(£0.25.+0.50,£0.75.+1.00 D) 19 5 434, SE 877
B B EOEERES RO + 172 MR OGEE . RPE 137
B AR SERORR R - O G R 3R Ty ikl ) L B
fia) T VR A A AR A A G TR R 25 |, IR e S T A R Y
T R 2= A E

122 IOLBSREH AUF5TW KA H B R E T
User Group for Laser Interference Biometry £k B Il PR35 51l
% ( http ://ocusoft.de/ulib/cl.htm) , W3 1,
Giitef 03 M 0 SPSS 25.0 Geit i AE AT 00 A5
IEBS A NBEREAMG B LIRS HCRH x5 RoRx, A
A IEZS 3 A 1Y B8 5 A28 (DU A fr Al BE ) ROR 45
ANFH ME 5% 2 0] bR F Wilcoxon 1475 FRAG 5 | A [A]
N DETM R 25 250 ( MedAE) 19 FL 3 {8 A Friedman 6
W, Z S5 W 2 2 Z 18] b #8R H Nemenyi 46 55 73 87, LA |-
¥4 Bonferroni JEHEAM IE B 3 PVEME ; UM R 22 J5 5 Ho 43
i Cochran Q Kz, Jif 6 I 352 22 5 4% IRV R 2 8] (9 4
KR I Z2 0 M 1M H 23 BT, P<0.05 O 22 5 A e it o
X,
2HER
2.1 —fER  FEIA 125 4] 125 IR, b 22 103 ] 103
R, 5522 ) 22 W), AF % 68 =8 &, Il ik 2 1 # AL
21.56+1.46 mm,Km 46.10+1.46 D, ACD 2.36+0.40 mm,
CCT 530.94 +35.27 pwm, WTW 10.97 +0.44 mm, IOL J& %
25.15+2.04 D,
22 BEHIE 7 A IOL EHITE AR B ERIELL R
#AXM ME 5% Z 8] 82 5 A e it 2 3 (1 P<
0.05) , %5~ XY MedAE 22 551 Giit % L (X* =49.934,
P<0.001), 7£+0.25 D }+0.5 Dyl N, Barrett Universal
A G HAR AN W2 R A G372 L (1 P<0.05)
Barrett Universal I 233 &5 b 23 7 i 155 (64.8% ,92.8%
94.4% 96.0%) , Barrett Universal 1l 2% 3% MedAE & /)
(0.17 D), L3 2, I A 2 MedAE FL#5, Barrett Universal
ITHEHERAKXXEZESARITE L (Y P<0.05),
SRK/TY Haigis 2~ X L2 F A Gt % 2 X (P=0.038) ,
3,
237 EAEMESA IOL EH 5 2 X F il 4 #E
e
23V RFRARMESL (MBI ZALR Haigis  Hoffer
Q .Barrett Universal I /AZ04, 30200 ME 52 2 8] He4s
LSRG X (¥ P<0.05), &AM MedAE
2R TG FE X (X* =5.417,P>0.05) ; 54 U 1% 2
S £ R LG ITFE X (P>0.05), Barrett Universal
/A0 MedAE fH/N(0.19 D), 1L 4,
232 HEAREBEA MR ARR SRK/T  Hoffer
Q ARSI, RAXM ME 5FZ 0] A2 A G it 5 XL
(¥ P<0.05), ##£0.25 D 5 N, Barrett Universal 1 5
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N IOL ## Hoya iSert PY-60AD
EVO A constant 118.6
KANE A constant 118.6
SRK/T A constant 118.6
Haigis a0,al,a2 -0.093,-0.023,0.208
Hoffer Q pACD 5.30
Holladay 1 Surgeon factor( SF) 1.54
Barrett Universal Il Lens factor( LF) 1.67
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TR 25 A )9 BN o A (R, %)

N ME [ Py,(Pys,Ps5) ,D]  MedAE [ Py ( Py ,Ps5) ,D] 205D 2050 D 2075 D 21.00D
EVO 0.53(0.12,0.90) 0.33(0.16,0.48) 44(35.0) 97(77.6) 111(88.8) 116(92.8)
KANE 0.45(0.07,0.83) 0.31(0.12,0.43) 53(42.4) 103(82.4) 112(89.6) 120(96.0)
SRK/T 0.42(-0.01,0.69) 0.26(0.12,0.43) 58(46.4) 99(79.2) 112(89.6) 117(93.6)
Haigis 0.48(0.40,0.83) 0.33(0.17,0.52) 50(40.0) 93(74.4) 108(86.4) 115(92.0)
Hoffer Q 0.38(-0.10,0.72) 0.27(0.12,0.48) 60(48.0) 95(76.0) 108(86.4) 116(92.8)
Holladay 1 0.47(0.02,0.79) 0.29(0.15,0.42) 54(43.2) 99(79.2) 111(88.8) 118(94.4)
Barrett U I 0.39(-0.37,0.83) 0.17(0.07,0.29) 81(64.8) 116(92.8) 118(94.4) 120(96.0)
X*/Q 49.934 25.890 17.623 5.597 3.334
P <0.001 <0.001 0.007 0.470 0.766
Vi :Barrett U Il 24 Barrett Universal 1I
#3 +LtH#ARXZE MedAE M RiES T
NN EVO KANE SRK/T Haigis Hoffer Q Holladay 1
EVO - - - - - -
KANE 0.508 - - - - -
SRK/T 0.130 1.000 - - - -
Haigis 1.000 0.177 0.038 - - -
Hoffer Q 1.000 1.000 1.000 0.879 - -
Holladay 1 1.000 1.000 1.000 0.636 1.000 -
Barrett U I <0.001 0.009 0.049 <0.001 0.001 0.001

7 . Barrett U 1l 24 Barrett Universal 1I .

F4 REARBERA IOL EBOTEARNHBMIRZERTMIRE S 2 HLILR

P2 22 A [ 1 P A ol A (HIR L 9% )

AR ME [ Py(Pys.Pr;) D] MedAE [ Py(Pys,Prs) D] +0.25D +0.50 D +0.75 D +1.00 D
EVO 0.06(-0.29,0.39) 0.32(0.17,0.45) 15(36.5) 35(85.3) 39(95.1) 39(95.1)
KANE 0.05(-0.18,0.34) 0.25(0.13,0.40) 19(46.3) 35(85.3) 39(95.1) 40(97.5)
SRK/T 0.10( -0.17,0.37) 0.26(0.11,0.51) 18(43.9) 31(75.6) 35(85.3) 38(92.6)
Haigis 0.01(-0.25,0.26) 0.23(0.10,0.39) 21(51.2) 34(82.9) 37(90.2) 38(92.6)
Hoffer Q 0.02(-0.22,0.23) 0.22(0.11,0.34) 23(56.1) 34(82.9) 37(90.2) 38(92.6)
Holladay 1 0.07(-0.18,0.31) 0.24(0.09,0.42) 22(53.6) 34(82.9) 37(90.2) 39(95.1)
Barrett U I 0.01(-0.16,0.21) 0.19(0.08,0.27) 25(60.9) 38(92.6) 39(95.1) 40(97.5)
X/Q 5.417 6.606 4.660 4.365 2.392

P 0.492 0.359 0.588 0.627 0.880
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P R 22 AE AN RIS R Ee oA (IR, %)

AR ME [Pso(Pas, Prs) D] MedAE [ Piy(Pas, Prs), D] +0.25 D +0.50 D +0.75 D +1.00 D
EVO 0.27(-0.17,0.44) 0.34(0.18,0.50) 15(30.0) 37(74.0) 45(90.0) 47(94.0)
KANE 0.24(-0.08,0.41) 0.33(0.13,0.43) 20(40.0) 42(84.0) 45(90.0) 48(96.0)
SRK/T 0.19(-0.01,0.33) 0.24(0.10,0.43) 25(50.0) 42(84.0) 46(92.0) 48(96.0)
Haigis 0.31(-0.01,0.41) 0.35(0.16,0.42) 19(38.0) 40(80.0) 46(92.0) 48(96.0)
Hoffer Q 0.16(~0.11,0.39) 0.27(0.12,0.45) 23(46.0) 39(78.0) 44(88.0) 48(96.0)
Holladay I 0.24(-0.05,0.34) 0.29(0.19,0.41) 20(40.0) 41(82.0) 46(92.0) 48(96.0)
Barrett U 11 -0.03(-0.13,0.16) 0.14(0.06,0.27) 36(72.0) 48(96.0) 48(96.0) 48(96.0)
X/Q 34.372 21.783 9.927 2.406 0.418

P <0.001 0.001 0.128 0.879 0.999

7 :Barrett U Il 24 Barrett Universal 1I

®6 MEHARMEA IOL EEITEARNHBMIREERTMIRE SIS HLILR

PN R 22 AE AN RIS RN Ee oA (IR, %)

&R ME [ Py(Pas,Prs) D] MedAE [ Py(Pys,Prs) D] +0.25 D +0.50 D +0.75 D +1.00 D
EVO 0.21(0.00,0.53) 0.31(0.14,0.53) 15(44.1) 25(73.5) 27(79.4) 30(88.2)
KANE 0.16(-0.05,0.50) 0.31(0.10,0.50) 14(41.1) 26(76.4) 28(82.3) 32(94.1)
SRK/T 0.20(-0.13,0.33) 0.28(0.14,0.39) 15(44.1) 26(76.4) 31(91.1) 31(91.1)
Haigis 0.43(0.09,0.69) 0.45(0.23,0.85) 10(29.4) 19(55.8) 25(73.5) 29(85.2)
Hoffer Q 0.29(0.08,0.63) 0.31(0.20,0.69) 14(41.1) 22(64.7) 27(79.4) 30(88.2)
Holladay I 0.31(-0.04,0.54) 0.34(0.15,0.60) 12(35.2) 24(70.5) 28(82.3) 31(91.1)
Barrett U II 0.08(-0.09,0.32) 0.20(0.07,0.32) 20(58.8) 30(88.2) 31(91.1) 32(94.1)
X/Q 34.804 6.933 10.525 5.952 2.503

P <0.001 0.327 0.104 0.429 0.868

7 :Barrett U Il 24 Barrett Universal 1I

®7 WEMEA IOL EHIHEAXMMAMREERANMIRE SLLSHLILER

PR 22 AE ARG R P o He oA (HR, % )

&R ME [ PPy, Prs) D] MedAE [ Py(Pys,Prs) D] +0.25 D +0.50 D +0.75 D +1.00 D
EVO 0.33(-0.27,0.93) 0.45(0.31,0.93) 4(12.9) 18(58.0) 23(74.1) 26(83.8)
KANE 0.39(-0.05,0.59) 0.41(0.17,0.64) 8(25.8) 20(64.5) 24(77.4) 30(96.7)
SRK/T 0.30(0.01,0.51) 0.35(0.19,0.54) 10(32.2) 19(61.2) 27(87.1) 28(90.3)
Haigis 0.29(0.01,0.71) 0.37(0.15,0.88) 10(32.2) 17(54.8) 21(67.7) 26(83.8)
Hoffer 0.11(-0.17,0.69) 0.41(0.11,0.82) 12(38.7) 17(54.8) 21(67.7) 26(83.8)
Holladay I 0.27(0.06,0.70) 0.33(0.23,0.76) 11(35.4) 18(58.0) 23(74.1) 28(90.3)
Barrett U Il -0.04(-0.27,0.33) 0.27(0.12,0.39) 15(48.3) 29(83.8) 28(90.3) 29(93.5)
X/Q 22.863 9.917 7.120 6.303 3.014

P 0.001 0.128 0.310 0.390 0.807

Vi :Barrett U II 24 Barrett Universal 1I

#8 REIFH IOL EHHEAKXMBNREERTNIRE G2 HILE

PR ZEAEA RGP & He oA (R, %)

&R ME [ Py(Pas,Prs) D] MedAE [ Py(Pys,Prs) D] +0.25 D +0.50 D +0.75 D +1.00 D
EVO 0.20(-0.16,0.42) 0.30(0.17,0.45) 25(39.6) 51(80.9) 59(93.6) 60(95.2)
KANE 0.17(-0.08,0.38) 0.27(0.13,0.41) 28(44.4) 56(88.8) 59(93.6) 61(96.8)
SRK/T 0.20( -0.04,0.29) 0.23(0.11,0.33) 33(52.3) 54(85.7) 59(93.6) 61(96.8)
Haigis 0.20(-0.13,0.39) 0.30(0.16,0.39) 29(46.0) 54(85.7) 59(93.6) 60(95.2)
Hoffer 0.14(-0.11,0.35) 0.24(0.11,0.35) 33(52.3) 54(85.7) 58(92.0) 61(96.8)
Holladay I 0.13(-0.10,0.34) 0.29(0.13,0.40) 29(46.0) 56(88.8) 59(93.6) 61(96.8)
Barrett U II 0.03(-0.07,0.20) 0.15(0.04,0.27) 44(69.8) 61(96.8) 61(96.8) 62(98.4)
X/Q 25.568 14.458 8.267 1.341 1.380

P <0.001 0.025 0.219 0.969 0.967

1E :Barrett U II 24 Barrett Universal 1T .
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