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Abstract

e AIM. To compare the accuracy of different intraocular
lens (IOL) calculation formulas in cataract patients with
axial length longer than 28mm and a history of radial
keratotomy (RK).

* METHODS  Retrospective study. The medical records of
19 cataract patients (29 eyes) after RK and with axial
length longer than 28mm who underwent cataract surgery
from January 2011 to July 2020 in Beijing Tongren Hospital
were analyzed. The absolute error (AE) of the difference
among three different formulas was calculated. AE refers
to the absolute value between the actual spherical
equivalent after cataract surgery and the spherical
equivalent predicted by the IOL formula. The AE values of
the three formulas and the percentages of eyes with AE<
0.5, 0.75, 1.0, and 2.0D were calculated and compared.

e RESULTS: The AE values of the three formulas were
significantly different ( x*=8.759, P=0.013). The Barrett
True-K formula had the smallest median AE, which was
only 0.62 (0.20, 1.15) D, followed by the Haigis formula
0.76 (0.34, 1.26) D, and the Holladay 1 (D-K) formula
had the largest 1.01 (0.49, 1.62) D. The percentages of
affected eyes with AE < 0.5, 0.75, 1.0, and 2.0D for the
Barrett True-K formula were 48%, 59%, 69%, and 93%,
which were equal to or higher than the other two
formulas.

e CONCLUSION: The Barrett True - K formula is more
recommended among the three formulas for cataract
patients after RK and with axial length longer than 28 mm.
o KEYWORDS: radial keratotomy; cataract; intraocular
lens calculation formula; high myopia
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T 28mm MIRETEIEZ 0 RK TR 1 11 Y R B 25 119 TOL 24K
TR HERRTE . o Barrett True—K 2302 WK F1 A fE Al
JECTFARBE A2 E T Wl #EfE , Holladay 1(D-K) 2y
ST DAIE 2 58 [ 1 P B R DGR R B AR 2 R O I s
8, Haigis ARNE—MES IOL B AR, IELZ14Y
DA A AT DL B B35 A F 98 R LA RK AR5 N
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Barrett True—K ,Holladay 1(D-K) ,Haigis —FF 10L 152
AR Z 0T RK FAR MRS K T 28mm 19 H P &
B TOL BEE HERRTE
1 MR E
1.1 3% FBERSE, 5387 2011-01/2020-07 7£ 15 #5
BERL R A IR b st [ B B4 32 N TR 1Y RK B
MAFRHEIT . (1) B2 g RK FAR, (2) HAREAR
%32 T 10L Master # Ay, H IRl 4 B K F 28mm, (3)
H N BEF AR, AR FIAR JG R EAIFRAE, (4) HNEE
AJF 1~6mo FEFRBEHEZ T BARFOLR A, A5 EF
(CBREREE ), & B AR K M m b 5t [ B Befe
P 7 51 24t #E ( No. TRECKY2020-069)
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121 BNEBFAMBREAIEREBEAR THEFAR
Bla]—7 FAE BRI 58 5, FAR R A0 L SR 3% W1 A )
FHTD AR S 2L 58 K38 Ko 2 S
FLAETR R AR AR A, I/ A W R A bR A4 B2 5, i B B U A
Fhotsn) A TOL, P85 TOL A8, 1/ A W BRTTFs P9 B3]
7J(%—;_{g] I:I [12-13] .

122 ATERETERX RN &% H 0L
Master 5¢ i, ! 5 . IOL Master3. 0, 500 =% 700, % M
Barrett True—K , Haigis . Holladay 1(D-K) 222X 8% ) A
AR EEBGHATIHER . Barrett True—K J&% 10 # JE i
HETFARBIFI—F A, AT RK R J5 (LASIK AR J5 1
BE TN TR B B0 TR, X T RK RS B A R
B A = Barrett True—K AR DIBER: , T AR H
B CHER 7 FR A B2 RK AR B T 20 IR 38 55 A6k, i DAAS BIF 5
i H Barrett True—K 22X HH A AS T L2 AT ] R AT 55040 () 24
3 (Barrett True—K No History formula) , %22 A] PLZE I
K P BERUECT A B AE B2 0 7 sl 3145, ELAAR R ik

M http ://www.apasrs.org/ , Holladay 1(D-K) 2 zUTT L) i
b3 B R Ot TR BE AR P2 B R 7 R kAR
fg L o Ho M OHECH http ://www. ascrs. org/tools/post —
refractive—iol - calculator, Haigis NI — T A2,
AILAE i TOL Master A= 970 5% A 217 B BN T
(RNENES S
123 MR EMABITIRE IR 2 (prediction error,
PE) 248 N ARG AR 90 6 I 3] 1) S5 80K i ik 25 TOL
TR AKX BAR G ECRE , Wk PE 7%, BB i
% 10L THEA R FAFHY 1OL B HUE AR 4 5 2 ms i,
WR PE A IEHC, VLA % T0L 15 20 2UR AR 19 1oL B
BAEAMR NG SWEAR L, 45X 1% 22 (absolute error, AE)
= PE W4 XA, HE B 0L 31538 A X873 PE
(mean prediction error, MPE ) | - ¥4 £ X} 1% 2% ( mean
absolute error, MAE ) | 4 % 1% 22 /P 3 #{ ( median absolute
error, MedAE) LA S A [A] TOL A3 K AE {H<0.5.0.75 .
1.0.2.0D HBIR A7

Bert2f 34T AdFH SPSS 20.0 HEATEHE 43 HT . FRATAE
F Wang %51 HERE (10 R IEA T G400, A 4 IE S 3 A
(VR VORI s B, 6RO o 050 o i i A
I0L I3 H MPE (HEZ S5 0 A, AFE RS
HIFERER M (P, P.g) i3, 8 Friedman K5 5 Hb 584
A IOL 35 A AE (RS A 25, WARAE I0L i
BN AE (HA 25, FE8 H] Wilcoxon £1F-5 Rk A 45 XA
[F] TOL A AT L85, 7 X 45 R 34T Bonferroni &5 1E
(a=0.05), i‘l‘é&ﬁﬂq%ﬁﬁﬁﬁﬁ( % ) R ,@Fﬁ Cochran Q
K g Xt A 6] 10L 358 A AE {5<0.5,0.75,1.0,2.0D
MYRRIRE 4 LU AT L8R, QR A7 A 22 5, {4 Dunn’s 5
BXSANRI A AT P LL 8, %) 45 SR 4T Bonferroni %
1E(a=0.05), DL P<0.05 NESAEGH¥E X,
2HR
21 MANBENEAREE Aoty AR #2510 RK
FARE PR 19 6] 29 R OBUR 10 61, $0R 9 1)) 3
e 124 20 W, 55 7 10 9 MR A7 IR 14 B Z2HR 15 IR, 4
ANBENEEAFEWNE 1,
22MNBEENMAIRREBRE  99A 29 IRAPHEA
Tecnis ZMAOO A T gtk 14 2 R, #5 A CROMA QUATRIX A
TARAR 10 IR A A HOYA iSert 251 A T fobk Ak 13 1R,
A Symfony ZXRO0 A T tRAk 4 R, K [A 1OL 1A A
A HHOLER 2, R4 h i B 2 e b 5 R B B iy 3
i R R TP RS

R1 MANBEHNELXER

SR ol
FERY (XES, %) 54.5+7.5
FA N R R T TTEL M (P, Pys) , 1] 12(8,16)
MR%H (X £S , mm) 30.89+1.56
FESE MR (X £s D) 36.78+3.06
AEHOL(x£s,D) 1.27+0.91
T GRR B (X £S ,mm) 3.47+0.29
HLARY IOLE%&[M(PZS’P%)’D] 13(0,21.5)
ARIGEIEHFAI[ M(Pys , Prs ) ;mo ] 3(1,6)
ARIGEHERERGE[ M(Pys ,Prs) D] -0.625(-2.50,4.25)
ARIFHOC[M( Py, Prs) D] 1.25(0,3.50)
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23 =7 IOL+E AKX PE 1 AE 3 3 w50,
Barrett True—K 220 MPE {88 fU (8, #2785 1% 28 3 A9 )
JEYCREE L, Holladay 1(D-K) Hl Haigis 223 MPE
B4R IEAE, $E7R 3% 28 =) T Je ' BE A A, —Fh TOL
HE N A, Barrett True —K A2 89 MPE {8 £ /), L K
-0.09+1.16D, Holladay 1 (D-K) A zXH) MPE & K, K
1.09£1.22D,

2.4 =M IOL HHE AKX AE LR X =/ IOL ITFHARK
i) AE #£47 Friedman *ﬁ%,%ﬁﬁ%l‘l‘?%%(/\ﬂ =8.759,
P=0.013), —Fh A, Barrett True-K 22X B A /MY
MedAE {E(0.62D) , Holladay 1(D-K) B4 £ K MedAE
{H(1.01D) . =FhNA P LA W7 |, Barrett True—K Al
Haigis 23 3 1Y AE 2J/NF Holladay 1 (D-K) A& (P =
0.026.0.038) , =Fh/Az AE {§=<0.5.0.75.1.0.2.0D A H
S LE 1, =R A, Barrett True-K A AE<0.5D
r R o b f 5, O 48% ., Holladay 1(D-K) ik, N
24% , A% =Fp IOL TFEA XK AE<0.5D B IR F 40t
4T Cochran Q K50, 2 R LG4 L (X*=3.714,P=
0.156) , =F2SRH, Barrett True-K A=, AE<0.75D £
BB & 5, N 59%., Holladay 1 (D-K) S 1%, K
34% , HXF=F IOL i1 A M AE<0.75D ) B IR & 4

&2 AEIOL HARLAKEEH

47 Cochran Q Ko, 2R g L (X*=3.364,P=
0.186) , Barrett True—K F1 Haigis ARAE<1.0DWEIRE
SrHhe i, ¥4 69% ., Holladay 1 (D-K) Ak, Jy 48%,
{EXF =Fh TOL 153 A28 AE<1.0D (1 HHR & 2 e e £7
Cochran Q K& %, 2 % LG T2 2 L (X* =4.500, P =
0.105) , =FhARH, Barrett True—-K A, AE<2.0D fJ
MR 7745 e, M 93%., Holladay 1 (D-K) 4%, N 86% .,
{BXF =Fh IOL $+55 2 X1 AE < 2.0D 19 £ HR 7 43 Hb 47
Cochran Q #: %%, 25 5% LG 1T 2% & L (X* = 1.500, P =
0.472) .
3itie

ABFFEE WO IR Bl R T 28mm (B AE 4252 7 RK T
AW EE Y TOL THR A XM PRI T T Hedse, oF
5B = A IOL 713 A 2, Barrett True—K 23 205 4
HEHf

AT EIATH AT RE 4 E 21 C T RK R J5 I0L
A R 1 SCF v o — — o 4 0 AR R B IR Al KT
28mm [ SCE, FEABEG B, FATH A 29 BRI H K T
28mm MBEAEHEAZ 1 RK FAR M (1 B B F- 35 IR ok
30.89+1.56mm, X — - 34 iR il oK BRAT: [ A 1y #F 5% vh
FIIRGN KB, 7 H TR ATRE A R 2B Sciik v, — Tk A

AT R R 27 HR 2 True—K ; LF Haigis ; a0 Haigis:al Haigis : a2 Holladay 1:SF
Tecnis ZMAOO 2 2.15 -1.750 0.242 0.266 2.06
CROMA QUATRIX 10 2.2 1.91 0.4 0.1 2.28
HOYA iSert 251 13 1.62 -0.542 0.161 0.204 1.52
Symfony ZXR00 4 2.09 -0.1886 0.1716 0.1977 1.96
#3 =M IOLIHELARK PE 1 AE &
st 7MPE 7MAE AE AE 75 AE f<0.5D AE{§<0.75D AE {i<1.0D AE {H<2.0D
(xxs,D) (x£s,D) [M(Py,Ps5),D] (D) (IR, %) (iR, %) (R, %) (R, %)
Barrett True—K -0.09£1.16 0.82+0.82 0.62(0.20,1.15) 0.01~3.92  14(48) 17(59) 20(69) 27(93)
Holladay 1(D-K)  1.09+£1.22 1.2121.10 1.01(0.49,1.62) 0.05~5.39  7(24) 10(34) 14(48) 25(86)
Haigis 0.64x1.18 0.95+0.93 0.76(0.34,1.26) 0.02~4.58  12(41) 14(48) 20(69) 26(90)

100.00 1

= Barrett True-K u Holladay 1(D-K)
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EPRE M7 2 AT 2 1 E AN RIS 3 IR R K 1
HAR AYE YR B N 27.7£2.40mm , i T ABF5E TP Y
PRIREH B . BEAE RS O m BRI LR A R TOL 158
O HERPERF AT & B, AR AR TOLL 2 2 0 4 o 1
PEBRZE ) FTLA, X IR K T 28mm 19 RK AR5 11 N B 3%
HATREHERY TOL FERO TR RB A PREPER

Xof T Y N AR, KRB T AR A K
FOWER R oAty . — 300k A S [ A AR5 LA 3 Aol
ISEHN 6 Fh 2 HN RXF 10930 45 11 P4 B 58 5 1 10930 £
MR A a1 5T 2 80 9 A /AN AE<0.5D M E 43 tEh
68.1% ~72% ,iX —HUHL I TR 2 48 RK FARM AN
PR FEASHFST H MERG M B 4 1Y Barrett True—K 230X
7 48% K BIIR AE<0.5D, REfEE3Z 0t RK FARE A A B
BE TOL I AR Z W BE R E W R . (1) RK
FARARALSCE T BE R 1w A R R 2 T 5 R
FRSEH RS R U P — A [ 22 B0 B i A A
T2 AT T 23R s 2 T i 26, oo AT RE 23 e il Rt 3
TS 8T ARG B A FE A BF 5T, Holladay 1
(D-K) F1 Haigis A2 0919 MPE {534 1FA8 , 3R I
(2) K5 10L 3582 258 i A AR it 2k 30 00 A7 28t otk
AL E P (0 RK ARG, fRE R AR T W Ar | i iR %
A I R BE 0 A R R AR B AN Y, 2 S B
10L 3 A XA G R F

TEARMEFE T, AT & B Barrett True—K 2320 H A 5/
H MedAE B Al fx = 1) AE<0.5.0.75.1.0.2.0D AR 7
rt, H MedAE fE4X M 0.62D, H: AE<0.5.0.75.1.0.2.0D
B R T 0 b 0 9K 48% 59% 69% F1 93% , [E Ah & A
BFE B T 3EAE Barrett True—K 2 U 7E BE A 8257 3 RK F
AR N B R 2 B HE 7 . Dawson 2500 45 SR 5 e {1142
UL AT A 31 Bl 47 HR , & B4l A Barrett True—K /2%
A MedAE 24 0.50D,51.1% K B R AE<0.5D, 80.8% A
R AE<1.0D, %5 4h— K H AR B #F 58t
N, FEREAE #2532 8 RK 9 1 P B A8 3% | Barrett True—K 24
AT H AL S, i H R FE RK AR AT IR RS 25 9 R}
4=, Barrett True—K AUEHERM . x5+, % FHA %
) RK ARETEERHK B, 76.6% B R AE<0.5D; % T A
A5 RK ARFT7ORH B 75.0% B R AE<0.5D; %} T
WA RK RETHERHE Y ,69.2% B} AE<0.5D, 7EAHF
g, FRATICHR 3 5 3 /b RK AR R (0 IR B G 2 %58, T
DLV A ff = F Barrett True — K 2> 2 #F 47 3% £l 16
Tumbull %5 #F 58 fdi Bl 3% A RK A BT % Kl 9 Barrett
True-K2A=, H MedAE {1 0.330D, H AE {8 <0.5.0.75,
1.0D AR R E 43 He 75 h 69.2% 84.6% 11 92.3% , X B %l
BT A5 F Barrett True-K AR EM, A H15r
g7 R ST T % T RK FARME N FEBE, Barrett
True-K 28 NI AP F H A AL, Ma =3 =, i H
Barrett True—K 24 20, H: MedAE {H 50.77D, H: AE<0.5,
1.0.2.0D BB HR & 43 L4308 31% .63% \94% , iX — 414
FEARET 53 AP Rl TOL TR 2, 3k — B tums 22 T A F
22 Barrett True—K 231 FE I, Patle 251 % 3l
Barrett True—K A%, H: MedAE 24 0.89D, H: AE<0.5.1.0D
B SRR ET 0 FE 43 M 22.229% F1 50.00% , 1% — $ 4 k3 %
TRV LE R . £ 3T Barrett True-K 2% RK R J5
FI P B A AERf I, B AR R gE 45 S 25 S B 8, L mT B

JE PR AN [R5 B RE AR et IR AR B AR I S SR 36 6 ek i)
AN, BE O PRE A B R, &5 S 00 T S R
Dawson 25509 A 47 fE , Tumbull 20T gh A 52 R, Ma &7
A 51 R Patle 25" g A 54 R ASHFSE i T IR Bl B Y
B2 (IR AT 28mm) |, T LAY A (R RE A B A X 85/ (R
29 fR) o ATRIWFFE 1 AR Aih 4 88 AN R] X &85 SR A7 — 2 132
M, B b AR AR TOL 380 2 3 A o ot o e 20
Dawson 251 fHF5% Hh R gl 4 S 38 K BE AR 25.4mm , Tumbull
40900l 24.98mm, Ma 25U 35 25, 50mm, Patle 2515 W
27.7mm , 1 A< BIF 5 #4729 HR il 3 K T R T A E 5, R
30.89mm, [N BEA G RIS TR, H 8 AR 560 1 25 R &
AU 25, AE 248 N B G 088 555 1) S5 PR 4 3L
BREE A TOL 22 H0IM (1% 25 35k ok 5 = 1) 14 446 o, T AR S5
FY RGN AR M5 R SH B B, #ig -, [
N BEA S5 L0 T A A B SE e A Ay, H a4 A
AJ5 FHITT BE A BRI 35 % I O B R B2
o LR ST AR A, LR Al AR A P 3 A VO A A 1Y ()
B e G L2 SR 22 S T RB B R . AN SRR S I 58 G
] Fed B XY AR B AT RE I sh 8K, SR AR5 19 586
i [R5k B, ) F R SRS e i B RS R = R AR A
JEXF PR AN EA TR K i A BRIR Y PE (H AT BB S A
PR 7 1) &R, XN 1 AR Bt 25 &k A8 B I 1) e 2B A Bf
FEANANY B E I IR AR T 28mm A9 5 3 ST A AR, LR
WA TR R B T RETEAR K, A TR A i | 364
AR E PR AR FE HEARJT R 90 5 (4 B [T B a2 Sk 1 P B R
J&i 1 ~6mo, Fe ZAN A B IR A S5 15 5K 56 5 1) v o7 $ st [a]
HHEMBEARSS 3mo, Dawson 5 5T R AR G B AR OB
[ AT 3~ 4mo ., Patle LB AR 3mo, Ma £[7] oy
2~3mo, 1M Tumbull L=l B gz R 5 56 G B R 0, AN R
RJG 4~6wk,

TEARWFSE R, FoA 136 & B Haigis 2520 LA A5 10 o
fifitk , H: MedAE 24 0.76D, H: AE<0.5.0.75.2D AU BHRH
S AR 41% 48% Fl 90% , W% 2% T Barrett True—K 2
K AFEG T PR 2R, L AE< 1D MERE 71k
5 Barrett True—K A —20, ¥ 0 69% , % &3] K ZHIR
A AN RS R A N BT Haigis 23 3, 76 A 5 8 315
Barrett True—K A AAEH T, 7] AL SE 1 Haigis 23K,
ZANEAMIFFE O R W TS RK FAAY P A RS
# ,Haigis AR WA RIFAIFEIM, Soare % HFFELH A 100
AREEA: 4237 3 RK FAR B N B B3, i Haigis 2430,
HAE H<0.5.1.2D MBI E 53 e 5k 47.2% . 70.8%
1 94.4% WAL T AW T 50, Wang 21 ffF 58 5L 2
B &I Haigis 223 T Barrett True—K 2320, FEIZFR 1,
fdi FH Haigis 2320, H MedAE 5 0.47D, H AE<0.5.1.0DHY
HBIRE A H 54.4% F1 75.0% , 2140 T Barrett True—K 23
2, J5#F 1 MedAE 5 0.55D, H AE<0.5 .1.0D AY IR G 4
Fe o 91h 43% Fl 71% , Haigis 2> R AE RK AR5 H A
H A B e e R AT REANT ¢ (1) Haigis AR
1 T 3R R S A R TR AR B RK AR T
FANE R AR 235200 Haigis 23 2 A9 A 8505 AR 7 & 3T
BL(2) BEFERRSE T BoR AT HR S | Haigis 233K
LA B0 i o B PR, T AR BF 5E Y OF YRR K O R
30.89mm,,

X3 N R TOL T3 S 4 R g 1 75

1571



EiRRRIZE 2023F 98 E23% F9H
B93E.029- 82245172 85205906

http://ies.ijo.cn
B85 {57%§.1J0.2000@ 163.com

70%VL I E# AE<0.5D, XS T RK ARJ5 N FREEH,
TEAWTFE | B A % E # 19 Barrett True—K 242, H
AE<0.5D BEBHRTT 43 LI ARE) 50% , Bl 2L il 9ok}
AR 2R A i A b R T N T R A R B
AR P A B BT R EE R RK AR A 1 4 Y T
MR TOL TH AR,

RBFFERA — LN R Z AL (1) AR D, LA
T 19 BIEFER 29 IR, (2) Ao B SR PA T, [
—BE IR Z AR A G HE AT RE R T JE 45 2R . (3) K
o B E ER T RK ARHTAIIR B A POk, ANBENA — L8
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