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The Accuracy of Intraocular Lens Formulas Measured by Lenstar LS900
for the Cataract Patients with High Myopia*
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ABSTRACT Objective: To compare the accuracy of SRK/T, Haigis and Barrett Universal II formulas by using Lenstar LS900 for
the high myopia cataract patients. Methods: 40 cases (54 eyes) of cataract patients with high myopia who underwent phacoemulsification
and intraocular lens implantation in our hospital from May 2018 to August 2018 were divided into three groups according to the axial
length. Lenstar LS900 was used to measure the ocular biometrics and calculate the postoperative refraction predicted by SRK/T, Haigis
and Barrett Universal II formulas. The actual diopter obtained one month after operation was compared with the diopter predicted by the
formulas, and the accuracy of the formulas in different axial lengths was observed. Results: Comparison of the formulas in the groups: In
group A, there was significant difference between Haigis formula and Barrett Universal Il formula (P<0.05), but no significant difference
was found between other formulas (P>0.05); in group B, there was no significant difference between SRK/T formula and Haigis formula
(P>0.05), and there was significant difference between other formulas (P<0.05). In group C, the difference between the three formulas
was statistically significant (P<0.05). Comparisons among different formulas: SRK/T formula and Haigis formula were statistically
significant (P<0.05), but there was no significant difference between Barrett Universal II formula groups (P>0.05). Conclusion: Barrett
Universal II formula showed good accuracy in each axial length, and the accuracy did not decrease with the axial growth for the high
myopia cataract patients. With the increase of axial length, the accuracy of SRK/T formula decreases gradually. When AL>30 mm, the
accuracy of Haigis formula is better than that of SRK/T formula.
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Table 1 Mean absolute errors by formulas for groups A, B, and C

95 % Confidence Interval

Formula Mean Standard Deviation Minimum Maximum
Lower Bound Upper Bound
Group A: 26 mm<AL< 28 mm (n=27)
SRK/T 0.315 0.149 0.256 0.374 0.060 0.565
Haigis 0.369 0.160 0.306 0.432 0.020 0.660
Barrett Universal II 0.266 0.126 0.216 0.316 0.025 0.550
Group B: 28 mm<AL< 30 mm (n=13)
SRK/T 0.542 0.137 0.459 0.625 0.340 0.765
Haigis 0.547 0.175 0.441 0.652 0.310 0.800
Barrett Universal 11 0.294 0.104 0.231 0.357 0.115 0.445
Group C: AL>30 mm (n=14)
SRK/T 0.809 0.215 0.684 0.933 0.420 1.085
Haigis 0.592 0.255 0.444 0.739 0.175 0.935
Barrett Universal 11 0.285 0.091 0.232 0.337 0.120 0.415
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A 1, 45 Mauchly's BRI IR G, A RAIARTEGIR  (1.734,45.075)=6.967, P=0.003, H i [14% , Haigis /AT 55 Barrett
ZEMH 977 22 D J7 22 FE R AN R S5, 27(2)=6.236, P=0.044<0.05,  Universal Il 22302 0] (922 5 BA GE 117 8 L (P<0.05), Hfh 2>
if 1 Huynh-Feldt J5 3 4% IF £=0.867, SRK/T Haigis Barrett 22 [ (1) AR G245 L (P>0.05), W3 2,

Universal I A3 48 5% GiR ZE 2R EAA G FE L, KIEF F

R 2 A APERARNBFHE ELREERI LR

Table 2 Comparison of the mean absolute refraction errors between formulas in Group A

Formula(J)
Formula(I) SRK/T Haigis Barrett Universal 1T
I-J P I-J P I-J P
SRK/T -0.054 0.325 0.049 0.280
Haigis 0.054 0.325 0.103* <0.0005
Barrett Universal 11 -0.049 0.280 -0.103* <0.0005

Note:*: P<0.05.

B 414, £ Mauchly' sBRIEAR K5, £ A X B 4axt iR A5 Haigis A2 8122 2 %A G it24 5 L (P>0.05), HiAth
ZEAH N I 227 2R BEAH A  2%(2)=0.520, P=0.771, =F A2 AN Z AN B EA G i3 X (P<0.05), L3k 3.
SHA S X F(2, 24=28.236, P<0.0005., i 45, SRK/T

% 3 B AR ERAXNFHANERIREBHILLER

Table 3 Comparison of the mean absolute refraction errors between formulas in Group B

Formula(J)
Formula(I) SRK/T Haigis Barrett Universal II
I-J P I-J P I-J P
SRK/T -0.005 1.000 0.248* <0.0005
Haigis 0.005 1.000 0.252* <0.0005
Barrett Universal II -0.248* <0.0005 -0.252% <0.0005

Note:*:P<0.05.

C 41,4 Mauchly's BRIEIR RS , 2 AR X ENGIR  FRASIIHFE L K IER F(1.404, 18.246)=6.967, P<0. 0005,
ZAHM T 20 7 ZHEMEARHISE 6% (2)=6.640, P=0.036<0.05,38 PN HLEE, =FA R Z A1) 2 738 2R F 11222 L ( P<0.05),
i Greenhouse-Geisser 1M IE £=0.702, AR LN JEGiR2ZE2Z WWFE 4,

R ACATREAXM EHEIERLIREBILE

Table 4 Comparison of the mean absolute refraction errors between formulas in Group C

Formula(J)
Formula(I) SRK/T Haigis Barrett Universal II
I-J P I-J P I-J P
SRK/T 0.217* <0.0005 0.524* <0.0005
Haigis -0.217* <0.0005 0.307* 0.001
Barrett Universal 11 -0.524* <0.0005 0.307* 0.001

Note:*:P<0.05.
2.3 AESNMRXBEXEEEREERN LR A5 B4 .C 4[4 25 (P=0.025 ,P=0.003). Barrett Uni-

XA A =AW X TG ER 2 E AT E R T versal A A LTS 1258 L (F=0.310, P=0.735), 4%
25387, SRKIT A3 (F=41.374,P<0.0005) J Haigis AEF=7.  AXTE =AW a4t Jm bR R 22 LA 1,
596,P=0.001) 7EAL[RIMY LA SIT# L, PINHE,SRK/T 24 @EXEXEREES T
NI S P H A it SU(P 35 <0.05), Haigis /A3 SR AR L R R ZEE R A 1 LI 5, Bk SRK/T
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Fig.1 Mean absolute errors of each formulas in three groups
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Table 5 Percentages of eyes with absolute errors 0f 0.25 D, 0.5 D, 1 D

Formula <0.25D <0.5D <1.0D
SRK/T 14.8 % 55.6 % 94.4 %
Haigis 16.7 % 61.1% 100 %
Darrett 42.6 % 98.1 % 100 %
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