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Abstract

e AIM: To evaluate the effect of keratometry on the
calculation accuracy of intraocular lens (IOL) diopter in
patients with normal axial cataract.

e METHODS ;: Totally 157 cases (157 eyes) with age related
cataract were collected in Kaifeng Central Hospital from
June 2020 to June 2021. Patients were divided into 3
groups according to keratometry: group A (53 eyes) (K<
42D), group B (55 eyes) (42D <K=<46D), group C (49
eyes) (K> 46D). The IOL diopter was calculated by
SRK/T, Hoffer Q, Holladay 2, Haigis, Kane and Barrett ||
respectively.  Subjective
performed after 1mo operation. The average refractive
prediction error (RPE) and mean absolute error ( MAE)
were calculated, and their differences were compared and

formulas optometry  was

analyzed.

e RESULTS: There were significant difference between
RPE of each formula and 0D in groups A and C ( P<0.05),
and Barrett Il formula was significantly different with
SRK/T, Hoffer Q, Holladay 2 and Haigis formula ( P<
0.01), but was no significantly different with Kane formula
in RPE ( P>0.01). There was no significant difference in
RPE between group B and 0D ( P> 0.05). The ratio of
Barrett |l formula in MAE < 0.5D in group A was
significantly higher than SRK/T, Hoffer Q, Holladay 2 and
Haigis formula (all P<0.01), but there was no significant
difference compared with Kane formula (P> 0.01). In
group B, there was no significant difference among
Barrett |l formula and the other formulas in the ratio of
MAE <0.5D and <1.0D (all P >0.01). In group C, the ratio
of SRK/T and Hoff Q formula in MAE < 0.5D was lower
than Barrett |l formula (all P<0.01), and there were no
significant difference among Barrett |l formula and the
other formulas in the ratio of MAE<1.0D (P >0.01).

¢ CONCLUSION : If K<42D or K>46D before operation, the
commonly used formulas will produce refractive error,
but the accuracy of Kane and Barrett || formulas are still
higher than other formulas.

o KEYWORDS: keratometry; refractive error; intraocular
lens; cataract; intraocular lens power calculation formula

633



EfRIRRIZRTE 2022F 48 £2% F£4H
815 :029- 82245172 85263940

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

Citation; Zhu KK, Wang X, Mu HM. Analyze the effect of
keratometry on the calculation accuracy of intraocular lens diopter in
patients with normal axial cataract. Guoji Yanke Zazhi( Int Eye Sci)

2022;22(4) :633-636

031&

FIN TR E 2 A8 T AR, 25 F o A T dh
RAK (intraocular lens, TOL) 9 Hy BUAE 3 P4 s £ 25 AR i O
JFETHAREE SR Mok i, B AR TOL Ji O B 15 =L
Barrett Il ,Olsen . Hill-RBF  Kane 25 22 % 5 # R Hj I0L
JeE G EE AT SR X T SRR R N B A
A TP R Y 4k B LA S N AR T T
BAKNT WA 2 2T A B 2R (keratometry , K ) X
TOL JEGRE TR, [ AR SCHGE R . ABFFEET X AN
) K AELAY P e R 3 EA T T X ERAFF 2T, B S SRR I T
1 W &RMFTE
113 AP IR RAESE, ZEH 2020-06/2021-06 7E
B BeAT I B A FLILEE A TOL ML AR I 5 157 9 157
R, 5 77 4], 2 80 il , P HI4E S 66.32+5.58 %, AHA
FRUE: (1) RETIR%H (axial length, AL)22~26mm; (2) AR
YIRE A Rayner 970C 8§ 920H AEEK i 10L; (3) RJ5 e fEHF
TEA ST (best corrected visual acuity, BCVA) =0.8, HEBS b5
W (1) BETEA JEOE T AR 8 (2) BR A sl 8 7 A iR B

SEMA AR HT IR PR A Py 5 (3) R A A0 0 o 4 A 4
ARWFFEARAGIF B T O BE R e BEZE D x4t BESE H Y
BRSSO AN e SN D=
1.2 A&

121 FRAZ  HABHEAFTE L 0L Master 700 ]
1 AL il 5 IR (anterior chamber depth, ACD) #1 K 1, 47
SR A SRK/T Hoffer Q. Holladay 2 ,Haigis , Barrett Il ( www.
apacrs.org) .Kane ( www.iolformula.com ) 23 203148 IOL Ji# )6
JEOF B s BARJE RN 0D, F ARk R M
2.8mmif WA IR YT O, Bif b5 N b R 3% 22 30 08 4 3%
KO3 B IR AL, AT 1N B P L AL, 1 R AR B B,
I0L FH A FE4S N, /K% MR S8 TR T T AR R
[] — BE A 52

1.22 MEIEHR  ARJG 1mo 1T EIEROCHK A K 50045

T 4ot o A 2K 5 T L i DG TR0 % 22 ( refractive prediction
errors, RPE ) 1 3 2 4 X} {H 1% 22 ( mean absolute error,
MAE) , H:rft RPE=Hi A 1) IOL B4+ 50 % 45 5 3k 55/0.7 -
ARATTHE R 2 0 1Y IOL EE4L, MAE 4 RPE [y 45 %t
[ERSE

Gt 0T SR FH SPSS 22.0 BT S 1o BT, 3t
BVERLR I K—S Ko 4 T 25 00, ) ks 2, =401 il
I RET AL ACD (K (B RY HLBCR 5 R 7 225007 R
FHEAREZS ¢ K0 LB~ TOL 2230 RPE 1 OD (1925 55
=A% A RPE Fl MAE H %% F Friedman 6 5
Barrett [I 22205 HABA 19 RPE HHBER ] Wilcoxon 4575
FRAG I8 16 & Bonferroni M 1E . TTEUERLERH n(%) Foik,
ARHTESIF B ARG MAE 43 317 0.5, 1.0D i P i Lt
BRRX KL, PIP<0.05 025 BAGI 2L ZHEIL
BLL P<0.01 AZEFHEAGIEE L,
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2AMNBENELREZH  RIEARFTMAEE K K Ir A &
For A 3 4, Hob A 453 1] 53 HR, K<42D; B 4H 55 f4i] 55
A ,42D <K <46D;C 41 49 fi 49 HR ,K>46D, =4EHH
PEIR 1 SRS RET AL ACD 22 R ¥ G275 L (P>
0.05), W31,

22 RfF1mo =4H&E RPE #1 MAE LE#& A 41 C 4
AN RPE 5 0D b R WA ST %8 L (P<
0.05) ,B 41 ALY RPE 5 0D b £ R Y LS i
B (P>0.05), —#HMEAXM RPE EZEFA G
=Y (X*=12.088,P=0.002) ,MAE i 2 B A g1t 2
BEY(X*=7.814,P=0.005) , A 4 C A% RPE
%48 7~ Barrett 11 28 20 5 SRK/T., Hoffer Q. Holladay 2.
Haigis NRESVE G #2 L(P<0.01) ,{HY Kane &
KB ER G5 L (P>0.01) ;B 414 /A LA RPE
Feds R, Barrett T A5 HAWA R ZE SRS I H#E XL
(P>0.01) , W32,

23RFE 1Imo ZHEEREAXRELELE WREARE
Imo MAE 70 5% A B .C 4155 53 MAE <0.5D( RPE=+
0.5D) ZH 1 MAE<1.0D(RPE+1.0D) 4, A % Barrett Il 2%
K MAE < 0.5D 1) [b % & 3% & T SRK/T, Hoffer Q.
Holladay 2, Haigis Q}ﬁ,%ﬁﬂjﬁé}iﬁri%ﬂi(}(z =8.515,
8.843 8.228 9.144 4 P<0.01) ,{H 5 Kane A L % 7
TG FE L (X* =8.165, P =0.017) , Barrett Il 24 =1
MAE<1.0D A L3R 5 HABA X b 22 R T H I 5 X
(P>0.01) ;B 4 Barrett Il 245089 MAE<0.5D fl<1.0D 1Y
RS HA AKX K 2Z R TSI 2= E L (P>0.01);
C #HBarrett 11 23309 MAE <0.5D 9 %5 T SRK/T Fil
Hoff Q 230, 22 3 A G247 X (X* =6.680,5.009, P =
0.005.0.002) ,{H7E MAE<1.0D i Hb R 5 HA A X g 2
ST E L (P>0.01) , L3 3,
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FAREMERA AL — FLARJE THA (A B TOL Ja ot
EREESE, AT LB ACD IRBR A2 R R
RS AL I/ INER 28 AR I 35 25 R i) e ' B B4 3 AR M
PET ) Normby” A N AR J5 ACD 5 JE Y6 1% 25 & 1Y
35.47% ,AL [ 17.03% , FfR5ai 2 10 i %15 2.32% , AR
Jo R PR AR LU 3.69%, fEHPR A E &1 52
6% , X HoAP AL 35 I B R 25 F S K E S 8RR 24,
AL F1 ACD X 645 SR 52 O A B 2 W58 1R 52, A5
PEFE AL TEIE 7 10 Fl (22~ 26mm) NI &5, H ACD -3
H0 3.19mm , 3% A H i e 8 10L Master 700 $E47 AR AT A=
Yy i, 7o o HEBR LAl T 90 B 2, DU R A aE 45 SR iy ]
S,

AW A CHBENAKXA RPE 5 0D LA &
FHXEH(P<0.05) ,B AP A/~3H RPE 5 0D i o
FHER(P>0.05) ,#2/8 K {EAEIEH Y5 FH (42 ~46D) NH H
1OL JEYE BT A R 22 8238 F oD, ififad Kelad /i K
{EN 2 5 1 B iR, AN B8 A .C 4 Barrewt I
A3 RPE 5 SRK/T  Hoffer Q ,Holladay 2 ,Haigis 232 [t
BEFWE G T2 L (P<0.01) ,{H Kane 1 Barrett Il 23
KB RPE R ZE R TLHITE L (P>0.01) 2R X% T 57
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x1 ZHBEEFAAHPLR

415 134 Fr4 () AR (XS %) AL(X%S ,mm) K(x+£s,D) ACD(X%S , mm)
A 53 28/25 65.88+5.63 24.30£1.21 41.30+0.60 3.20:0.18
B 41 55 26/29 68.71+4.25 24.55+1.33 44.28+0.88 3.150.17
CH 49 23/26 64.21£6.77 24.51£1.26 48.85+1.92 3.2410.14
X2/ F 0.960 2.684 0.371 6.376 0.957
P 0.327 0.071 0.690 0.011 0.386
A 2. K<42D;B 41 .42D<K<46D;C 41 .K>46D.
#2 AR5 1mo =4HEE RPE 71 MAE 1FR (X%s,D)
0L 55t A (n=53) B 4 (n=55) C 4 (n=49)
RPE MAE RPE MAE RPE MAE
SRK/T -0.19£0.31"° 0.27+0.18 0.05+0.35 0.32+0.20 0.33+0.51"° 0.42+0.37
Hoffer Q 0.22+0.38"° 0.28+0.30 0.030.37 0.29+0.20 -0.18+0.56"° 0.36+0.35
Holladay 2 -0.15£0.35"° 0.26+0.23 -0.03£0.39 0.31£0.24 0.14+0.51*° 0.38+0.23
Haigis 0.30+0.26"° 0.25+0.27 0.02+0.38 0.30+0.23 0.17+0.52%° 0.34+0.30
Kane -0.14+0.23" 0.19+0.15 0.0120.35 0.28+0.20 0.12+0.36" 0.2420.25
Barrett Il -0.12£0.26° 0.18+0.16 0.02+0.36 0.2920.21 0.11+0.45° 0.26+0.23
A 20 . K<42D;B 2 .42D<K<46D;C 4 .K>46D.*P<0.05 vs 0D;°P<0.01 vs Barrett II .
%3 ARE1mo ZAEERENLEEEE MR(%)
0L 5t A (n=53) B 4 (n=55) C 4 (n=49)
MAE<0.5D MAE<1.0D MAE<0.5D MAE<1.0D MAE<0.5D MAE<1.0D
SRK/T 45(84.9)" 48(90.6) 45(81.8) 51(92.7) 32(65.3)" 44(89.8)
Hoff Q 44(83.0)* 49(92.4) 46(83.6) 51(92.7) 33(67.3)" 43(87.8)
Holladay2 46(86.8)" 51(96.2) 47(85.4) 52(94.5) 36(73.5) 46(93.9)
Haigis 42(79.2)" 50(94.3) 46(83.6) 54(98.2) 35(71.4) 45(91.8)
Kane 49(92.4) 52(98.1) 47(85.4) 53(96.4) 38(77.6) 46(93.9)
Barrett II 50(94.3) 51(96.2) 47(85.4) 54(98.2) 37(75.5) 46(93.9)

A 41:K<42D;B 442D <K<46D;C 41 :K>46D,*P<0.05 vs Barrett II ,

K EA A N R 1A TOL Ji % B 8 2 =X 10 v
P T HA A, Barrett T A 2T LB ERA B
mi AR AL 56 AR BRI A 2, 1 [A)Jm AR A 201 Kane
NEGEDVEE s o H A, A A T AN T4 ek
433X AN 2 T 7R A R 2 AR s 1 T R A Y
B2, WA MR A sl v iy s 45, T3 IE 2 H Ap A A X
IR RARZZ RN, Melles 251" XF 18 000 43 13 11 PN Fix £
HAT M Kb 42D <K <46D 1 5 81% , S K4
%527 10% ,?i%ﬁﬂ? Barrett Il Q&K%Eﬁ'ﬁlﬁ%fi{&,@
FEAR K GRS, H MAE<0.5D FI<1.0D (4 LR 5351
7 80.8% .97.8% , #£ 11 A~/ 2 H 1 M i 5, Reitblat
AEDIXE 79 HR K>46D F1 92 HR K<42D By 1 N i k4T
W &M, AR A =X Barrett I | Hill-RBF , Olsen A 5,
FEJEETIN 2SR R 4F o K>46D B Barrewt 11 24
K MAE < 0.5D I < 1.0D 9 I 2 43 9 K 75.95% .
96.20% , M AT 45 5K 75.5% 93.9% ;24 K<42D I 3%
39K 95.74% 100% , ARHF5E 45 F N 94.3% . 96.2% , W 5T
ERARW G . (HHIAN SRK/T ARAEBEIN K &754E &
SRR ZE X ARG R, (H A 5T
IR K>46D Bf, SRK/T AR &/ A i 22! | X
SARMIGE I ZE R 3, Savini S5 HGE T 41 15 4 £ AR
FIP B R, SF 1 K (ol 48.54+4.70D, SRK/T 28 2 1)

RPE W] @ F Hoffer Q . Holladay 1 Haigis Barrett I 232,
H MAE<0.5D fil<1.0D 9 LR & FHAB A, 22 78
HEE L (P<0.05) , Z%WFSTIN A TE K (5w i A AT
NI A R G IR 25, SRK/T 28 32 H R+
HE AR A B R E BRERA I A 2 R A A B 5 77 AR 1Y
PR 2208 I HRTH T KR A il 22, AR A XA
X AT B T B RO MERE . Wang 551 XF 73 441
4 1 JiE R BF 9% %% B, SRK/T ., Hoffer Q. Holladay 2.
Haigis \Barrett Il 23 20 2577 A= e 1% 22 | Barrett I 23 3078
e KA BB G0 T HER PR m X B AR R B — 3L,
S K S 30 RPE ATREA LI TR . (1) f8
K AE S AR A X R & AR T AR b, H ATl K (E
B SR A B S X R, A R S Fe B0k 1.3375, =)
TN Y K (B A AR I KB, T 24 50 K B
B ASASKERR , B o #h 3248 K AR AR 4, e B & 1 K
BT REAS Bt 2 8 iR 10, IR R A A & 1 JE L T,
Savini &1 43 S N 5 K H A4 £ IR % 77 (total
corneal refractive power, TCRP) 715 118 7] 4 [N i /8 & 1Y
0L J# YR, 253 s — AR A=UR Barrewt 1T A2 [ JCH
25 AHIZIEGE B K (H N 40.58 ~ 47.63 (F-143.74+
1.40) D % 5% K (AR — 22058, (2) 5% K (AL
THRATITIEWZ5H R | JET ACD K IOL 1 B 25250111
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N2 RN, B T AR rebRAAA S5 B ) TR 1
25 L prid, Barrett T 2220460 B 7 HAC A AL,

TESH AL ACD AR JEE B 250 7y T AR5 B o'

RARR TR B R T REF T RMER . AR5

SERAUESE Y K<42D 5 K>46D, % FIA 2085 2377 A i

1R2% {H Barrett I F1 Kane 23 2B ERG MK SR 5 F HoAh 2
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