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Abstract

e AIM: To compare phacoemusification combined Toric
intraocular lens implantation (Toric-10L) with spherical
intraocular lens implantation combined peripheral
corneal relaxing incisions ( PCRIs) for astigmatism
correction in elderly patients before having cataract
surgery.

¢ METHODS . This randomized prospective clinical study
comprised eyes with more than 0. 75 diopter (D) of
preexisting corneal astigmatism. Totally 54 patients (54
eyes), 27 males and 27 females, with mean age 70. 04z
9. 08 years, were enrolled consecutively to group A (n=
30) (0.75D-1.50D) and group B (n=24) (1.75D-2.50D)
according to the corneal astigmatism. In each group
patients were randomized to undergo Toric - IOL
implantation or PCRLs in the steep axis with spherical
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IOL implantation. Uncorrected visual acuity ( UCVA),
best-corrected visual acuity (BCVA), error of vector
(|EV]|), surgery induced refraction correction ( |SIRC|)
and correction rat (CR) were measured 1 month and 6
months postoperatively.

¢ RESULTS: Six months postoperatively, all 54 eyes got
the BCVA=0.6. Patients underwent PCRIs and Toric-10L
with BCVA=0.8 were 86.7% vs93.3% (P>0.05) in group
A and 75% vs 91.7 % (P=0.59) in group B respectively.
UCVA, |EV|, |SIRC| and CR in patients underwent PCRIs
and Toric-I0OL were not significantly different by 0. 70+
0.21 vs0.76+£0.17(P=0.81), 0.48+0.22 vs 0.37+0.19( P=
0.13), 0.87+0.30 vs 0.92+0.38(P=0.71),0.75+0.16 vs
0.78+0.19 ( P=0. 56) respectively in group A; It were
significantly different by 0. 50+£0. 15 vs 0.78 0. 11 ( P<
0.01),1.17+0.36 vs 0.54+0.33(P<0.01), 1.08+0.27 vs
1.68+0.32( P <0.01), 0.51£0.13 vs 0.81+0.14( P <0.01)
respectively in group B. Difference of UCVA and |EV |
between 1 month and 6 months were not significant in
patients in group A, but were significant in group B,
regardless of PCRIs or Toric-10L surgery. In group A,
UCVA and |EV| measured 1 month and 6 months post-
operation were 0.77+0.23 vs 0.70+£0.21(P=0.09),0.50+
0.23 vs0.48+0.22( P=0.58) respectively in PCRIs patients
and 0.77+0.223 vs0.76+0.17(P=0.81), 0.40+0.18 vs 0.37+
0.19( P=10.55) respectively in Toric - IOL patients. In
group B, UCVA and | EV | measured 1 month and 6
months post-operation were 0.63+0.17 vs 0.50+0.15( P<
0.01), 0.81+0.34 vs 1.17+0.36 ( P<0.01) respectively in
PCRIs patients and 0. 81£0.12 vs 0.78+0.11(P=0.08),
0.48+0.31 vs 0.54£0.33(P<0.01) respectively in Toric-
IOL patients.

¢ CONCLUSION: Toric-IOL implantation and PCRIs were
both safe and effective for astigmatism correction in
elderly patients before having cataract surgery. The
efficacy and stability of astigmatism correction were
equal in low astigmatic patients. Toric-IOL implantation
achieved an enhanced effect over PCRIs in higher
astigmatic patients. Both of the surgeries had the
refractive regression after 6 months and PCRIs regressed
more obviously.
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B Y LB 75 FLAL N B BRER S Toric AT fb AR A AT
ARG EREA T ARRAAAL AR 8 121 D) T AR 1E
EAETE B RE R ETHOE TR

iR LA BT TR B TR S 54 1) 54 TR,
B 27 B, 4 27 B, SFIAERE 70. 0449, 08 (50 ~87) %, A
ZH(0.75D<HOE<1.50D)30 4], B ZH(1.75D<HOE <
2.50D)24 4, H52H A BEML S B AT 20 A RS R
(PCRIs) Al Toric AT SRR FE A ARBF IEARFTHOG, L
PR FAR I ARG 6mo FBE BIRRIR WL J1 (UCVA) HefE
BrIEML 1 (BCVA) BRRBOL(IEV) (HOGH IE &
(ISIRC 1) BOGHFER(CR), HEFRMFRT ARG
6mo SARJG 1mo 1 UCVA HIIEV 7254k

LR . AR5 6mo, ITA BE M BCVA ¥350.6 LI |, PCRIs
5 Toric-10L R J7 BCVA 155 0.8 DL _E#7E A 241+ 43- 5]
9 86.7% wvs 93.3% (P>0.05),B H5 %K 75% vs
91.7% (P=0.59) , P AR X AE OB ) 22 534 o4
P23 X, ARJF 6mo, PCRIs 5 Toric—I0L 7 ff A =, 5 %
B UCVA IEVI  ISIRC| .CR 7E A ZHEFE 58 0. 70+
0.21 vs 0.7620.17(P=0.81) .0.48+0.22 vs 0.37+0. 19(P=
0.13) .0.87+0.30 s 0.92+0.38(P=0.71) .0.75+0. 16 vs
0.78+0.19(P=0.56) , Wi Fi AR (0] 4 S B 22 ¥ L5 it
Y B AEE PR 0.500. 15 vs 0.78+0. 11 ( P<
0.01) .1.17+0.36 vs 0. 54+0.33(P<0.01) .1.0820.27 vs
1.68+0.32(P<0.01).0.51+0.13 vs 0.81+0. 14 ( P<
0.01) , iFI R MK SEZERIAGIIFE L, A4l
PCRIs RJ5 1mo 5 AR5 6mo i UCVA I EV | £ 43 51 K
0.77+0.23 s 0.7020.21(P=0.09) .0.50+0.23 vs 0. 48+
0.22(P=0.58), Toric—10L AR J5 4354 0. 77 +0. 223 vs
0.76+0.17 (P =0.81) .0.40+0. 18 vs 0.37+0. 19 (P =
0.55) , £S5 22 % LG4 78 ;B 4B # PCRIs
ARJG 1mo 5 ARG 6mo 1 UCVA I EV 43514 0. 63+0. 17
vs 0.5020. 15 (P<0.01) .0.81+0.34 vs 1.17+0.36 ( P<
0.01) , Toric—IOL R4/ 0. 81+0. 12 vs 0. 78+0. 11 ( P=
0.08) .0.48+0.31 vs 0. 54+0.33( P<0.01) , % =50 2=
SAEGIFE L,

#5182 : PCRIs 5 Toric-10L B F-A Jr U85 IE B4EEA N
R R A NG 111 e o = TS L s B N 5= W 5 T o A
Ot (0.75 ~1.50D) Y7 LT 2 5, RJF 6mo YT A8FR
7E 3 Torie—10L A 1E 48 & BEEGHOE (1. 75 ~2.50D) 1997
AT PCRIs; BRI AR A7 RUAEAR S 6mo 6 P [AlHR
PCRIs [PliR #7™ 5,
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SRy R AR A ] NE = N R RO Y 7 W N
AR AR R R A O LA R MR 3R 2 2 0 o0 R g 42
P BT AR S AR BT IR 25 45 LIOKS B A0 39 00 4
il , HNEFARE L NEHFREZNELFR, AN
i B3 R A 1 A RSO R 52 M0 TR 5 #R R A 7
FERE, Toric AT SR AR A AR DR 1 £ B i D1 FF
R ( peripheral corneal relaxing incisions, PCRIs) & H B 5
1E Y B R R BT EOG A B AR =25 ik AR RS SR A
BEATLXT HE A 532 A PR 7 87 I 1 A o R 35 R AT O
T7RL
1 X &EMFE
1.1 3%, 2011-03/2012-03 7£) AT HEX A
RERRZHZEEANBEFARERE . A BE ARt
FTARBF RS A, AL 5 #R IR #L F1 (UCVA) i AE 7 1 A
F1(BCVA) MR JE 4 BRAT 5 3B IR A7 BEAS 4 | e J5 A
OB MR O OKL AL A BE S R OROMR o & (A
AUTOSCANDB-3000C ) . i B i1 =5 I 2 ( FL i 56 0 X
KR8800 , Topcon ) ; Ifil. F AN ML AR ARG 36 . A A o . B
FEMF IE R 7 <0. 3, A Hir 3 8% Adh k60 ol 4 SR S5 sk Bk
<=6D; AMEHOL 0. 75D <HUE <2. 50D, HEBRFRHE . &I
B GVEFIEASYE R SO N AR A R R
o5 L 0 JIES i A8 S A AR I ORI I 50 e ik oL 28 252 R U
RS AR LI AR ARG RS 4 B 57 0B 286
WRLE A AE R RS I 4 B FARZE R A 1 & b
e AW AE . rA AR E RS R TR &
IFEBAE R E A, AR FE R ABEEOLE SN A 4
(0.75D<HE=<1.50D) Ml B 41 (1. 75D <HUOt:<2.50D) , &
2 BB IS AR U M BRI B - 3 P 3R B — A B AL AL
5, BENLECF AR E 45 T R DI F R (PCRIs) | Fifi
BB F N 25 B F Torie A T SR AR # A AR ( Torie —
I0L) , A BEBAEE [ N 54 4 54 IR, 55 27 i,
2 27 ), SEHAERS 70.04+9. 08 (50 ~87) %, WUIR T A
FAGEAIRANGE . BEW— B ERILZR 1, PCRIs 5
Toric—10L P4 Fft - A £ 3 19 R 1 — 1% 0L 38 T G112
25,
1.2 7k
1.2.1 RETEEBMAMARIEIAIRREEXLEITE
FE AT, N AIUE T BT WA N AR L AR L A
U AE , ARG AR KT o B R KRR O, TR R
KT A0 7 S 8 1 o L TP | 5 B L RO IS ol i
Fe R S BT 5K L Z R, FFRICELE
PR AR bR IC H 3 AR SO B i S A4 D A6 A S /K S A
e P07, ARE ARG AR = SRK/T A0 TH8E A
TR ER B8 G BE . Toric A T &R AR B 78 46 2 78
7 ( http ;//www. acrysoftoriccalculator. com/) L R
AR AR R O T SRR ER B O PR IR
PEHBOE(0.5D) K F AR AL E GEAN/ B J7) , FEZ
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x1 BERFIW—MRER
21 531 Toric—I0L 4 PCRIs #1 P
A B 15 15
B/ 8/7 8/7 1.00
SEW (%) 67.33+10.26  70.47+8.03 0.36
HOBEE (D) 1.15+0.31 1.17+0.28 0.88
£ (o) 55013 55315 0.66
AR %l ( mm) 23.03+0.67  23.23x0.86 0.50
B4 % 12 12
B/ 5/7 6/6 0.68
AEI (%) 72.17+£9.55  70.75+8.61 0.71
BOLEE (D) 2.08+0.24 2.13%0.29 0.68
A JEJEERE (wm) 560+14 55215 0.22
AR %1 ( mm) 23.27+0.87  23.59+0.51 0.28
%2 PCRIs 5 Toric-IOL RJF 6mo EI5HREL B
2057 PCRIs 44 Toric—10L £ P
A% UCVA 0.70%0.21(0.4 ~1.0) 0.76+0.17(0.5 ~1.0) 0.40
BCVA 0.9320.16(0.6 ~1.2) 0.96+0.15(0.6 ~1.2) 0.56
BCVA( =0.8) 13/15(86.7% ) 14/15(93.3% ) >0. 05
IEVI 0.48+0.22 0.37+0.19 0.13
ISIRCI 0.87+0.30 0.92+0.38 0.71
CR 0.75+0.16 0.78=0.19 0.56
B4 UCVA 0.50+0.15(0.3 ~0.8) 0.78+0.11(0.6 ~1.0) <0.01
BCVA 0.8320.14(0.6 ~1.0) 0.91£0.14(0.7 ~1.2) 0.16
BCVA(=0.8) 9/12(75% ) 11/12(91.7% ) 0.59
IEV] 1.17+0.36 0.54x0.33 <0.01
ISIRCI 1.08=0.27 1.68=0.32 <0.01
CR 0.51+0.13 0.81+0. 14 <0.01

FEIE A 8 2 A T AR S (AcrySof® Toric IOL SN60T
T3-T5)

1.2.2 FRAZE S MBI AR T AREAE. HAT
TR BE B £ IR T A6 IO B Ul 0 JR0 3200 A A S A7 et
SRR YI T, BRI 80% ~90% FRIRIERE . F AR )
WIFE% Gills™ W52, T F AR & R B0 B 5o 2 v
MR BB i &, U1 0 A~ . 1ok 0,75 ~
1. 50D 25, FEBENS A A REZ N 0. Smm, Y] 1 58 3. 2mm ; #(
H1.75 ~2.00D &, TEBEUF T _E A BEZ A 1. Omm, Y1 H 58
3.2mm; HUOG 2. 25 ~ 2. 50D #F, £E BE UG &b LA 2N
1. 5mm, YI 5% 4. Omm, T ARBF SR IR A FT 158 1 2 8
JEL 300 FA RN R DT T, SR 5 DA — D0 )& 300 A B DT E1AE 3. 2mm
etk iz BH RS RR 1E , 1 N S FLAR YD 1 SR R
B P FUAL T BR AR AR AZ , 1/ A 1 T B A R A iz I, 48
ARAE AN TR . ARG [T 78 40 vk s ) 11 22
80 1 P b e R RS Torie AT SIRARHL AR 19 F
ARAAE L BT S5 OB 5 1 7 3% W AR R 2% 3. 2mm %
YIS TR e | 68 75 LA B i R AR, 1/ A
B IR AR Bz 5, B A AR Toric AT etRAE ¥ m
PO AR ICIE R 28 FA B OCBE NS B . BT T
A TRl —7 FA B A SR,

1.2.3 REREBERKE B AR)G R 20 R i
FERMNHARTE 6 W/ d, HELE Lwk,4 R/d, ESE 2wk, 3 R/d,
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TESE 1wk 2 IR/d, Iwk 15245 1o/ L B 55 R AN R W 4 ¥R/d,
4wk, RJF 1wk;1,6mo K12, ZLB0AT 1 fUBE 7 IR B A
A S IR A T B R IR A 0 AR R R R
gt

BiiF2f 3 M7 - R SPSS 18. 0 4T G40 b . &
ORI B AR E 22 R, o K0 Hh R 4 ) 24 B ) 22 52
SIRBERHTAECR R R K30 LU 2R R R i 22 5 i
SEREA ¢ KB EG HEEAR ST 6mo WD T AR 7 2R 1 LR
MIT(UCVA) FAEHIEM I3 (BCVA) (IEVI (ISIRCI |
CR W25 5 s FOXAEAS « K50 50 LL 3 Wi FPF R 7 KA AR J5
6mo FIARJT 1mo #RIRFL S (UCVA) [ IEVINAE{L, LA P<
0.05 NI 1Y 5 F IR
2HR
2.1 SIS ERAE  ARATAMEHOE (k) % BRI 12mm
BB A BEHESF R BOE (C) ,C=K/(1+0.012K) , I 5 R )5
F B O B B BE A L B i IR 36 R [ R AR o A 4
780111 TAELHIRE M k), B AR AT AR G 45 B 8] 5 A9
RO BE BORNHOE S A7 333 T AR IR A8 0O 1) i s 5k A i
& (Error Vector, |EV) . RJGE8OCE B 4%t KN, F
AR IE B EOEE ( surgically induced refraction correction,
ISIRC1) + 1 FAR ™= A B BOB B B K/, BIOBKR IE %
( correction ratio, CR) :/NTF 1 R KB, KT 1 Fnidhr,
1 FRTEEIFIE,
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#%&3 PCRIs 5 Toric-IOL & AKJE 1mo 5AKJ5 6mo MFr &tk xES
] PCRIs Toric-10L
KJ5 1mo R J5 6mo P NEREY ARJG 6mo P
AH UCVA 0.77+0.23  0.70+0.21 0.09 0.77+0.22  0.76+0.17 0.81
[EVI 0.50+0.23  0.48+0.22 0.58 0.40+0.18 0.37+0.19 0.55
B UCVA 0.63+0.17 0.50+0.15 <0.01 0.81+0.12  0.78+0.11 0.08
[EVI 0.81+0.34 1.17+0.36 <0.01 0.48+0.31 0.54+0.33 <0.01

2.2 PCRIs 5 Toric-IOL FifiFARFixH R EHMTN
R TR B IR e TR SRR R S5 T
RIFKRIE, RJF 6mo, T B #H M BCVA 15 0.6 LI I,
PCRIs 5 Toric-IOL RJ5 BCVA 153 0.8 UL F#7E A 4
391h 86.7% F193.3% (P=1.00) ,B 45510 75% F1
91.7% (P=0.59), W F AR M 2R W TL5 22 L,
PCRIs 5 Toric—1OL PR AR J5 5 ) 22 2 PR RN A7 351 b
W32, ARJ5 6mo, A 41 EH PCRIs 55 Toric-10L PiFf A
HHEF I UCVA TEV I ISIRC| . CR 451K 0.70£0. 21vs
0.76+0.17 (P =0.81) .0.48+0.22 vs 0. 37+0.19 (P =
0.13) .0.87+0.30 vs 0.92+0.38(P=0.71) .0. 75+0. 16 vs
0.78+0.19(P=0.56) , liF AR X 014 S 822 F ¥ LG 1T
2B ARG 6mo, B 4 H PCRIs 5 Toric-10L P FHAR
FHEF A UCVA IEVI ISIRCI CR 3514 0.50+0. 15 vs
0.78+0.11(P<0.01) .1.17+0.36 vs 0. 54+0. 33(P<0.01) .
1.08+0.27 vs 1.68+0.32( P<0.01) .0.51+0.13 s 0. 81+
0.14(P<0.01) ,FiFP AR SEE R I A GITFE L,
Toric— IOL # () R J& UCVA K F PCRIs 41, | EV | /N F
PCRIs 41, ISIRC| KXF PCRIs 41, CR 7T PCRIs 41,
2.3 PCRIs 5 Toric-IOL MM B H IEF ERITIEE
M ELE  PCRIs 5 Toric—10L MR EOGHE IF 5 ¥ )7 ke
EMEE L3, AHABRED, KRG lmo 5K)5 6mo 1Y
UCVA | IEVITE PCRIs R85 73510 0.77£0. 23 vs 0. 70+
0.21(P=0.09).0.50+0.23 vs 0.48+0.22(P=0.58),
Toric—IOL AR & 43 %14 0. 77 £0. 223 vs 0. 76 +0. 17 (P =
0.81) .0.40+0. 18 vs 0.37+0.19( P=0.55) ;K BG4 T,
PCRIs 5 Toric—IOL PiFf R ARG 1mo 5 6mo IO IE
FTER., BHBEFET , ARJE 1mo 5ARJ5 6mo [ UCVA || EV
| /£ PCRIs A B F 7517 0.63+0. 17 vs 0.50+0. 15 ( P<
0.01) .0.81+0.34 s 1.17+0.36( P<0.01) , Toric—I0L A&
ZA IR 0.81£0. 12 vs 0.78+0. 11 (P=0. 08) 0. 48 0. 31 vs
0.54+0.33(P<0.01) ; HHEIEAH, PCRIs 55 Toric-10L
FIARAARSG 6mo FIFRARFOL(TEV 1) B 1mo W35, #RAR
¥ %, PCRIs A AL
31T

PCRIs 4 Toric~I0L Py A Jy A4 0l F T4 1E 4
P N B R R RO, R F R %4 AR, WA
FARI7 LB B BHOE (0. 75 ~ 1. 50D) BYY7 8 T6 22
5 RJF 6mo N IT R 5E ; Toric — I0L A B 1F 75 J #UOG
(1.75 ~2.50D) B¥7 %48 T PCRIs; BiAP T AR 8997 30HE AR
Ji 6mo NI4T Fr[nliE |, PCRIs A [A11B ™ 5

PRAR A P B 7 2L AL AR ) 28 M B4l () B I R e A
K YCTFAR ARG 0 i YRS AT LUK 8 (0 45 1, 60% H

H AT DA TSR 38 B IE RS T3 e O B R 22
0.40D™ | SR ,30% ~40% [ P B R ATAEAE 1D L
B0, KRG 43% B BE BOGESIZE 1D LI,
1A A S HOEE A 5200 B F P B e T RSO Y

F1 PN B E 2 () IO 2 R TR T A IO, I LR 4F %
FR B8R IO 2 8 < 3R T 1) A RS A A D)
FEAH I 7 AR RS ' 7 BE Il b A SR 41 A B RR ) 11 ok
it £ S, Ff A IR P e R s 1y 7 4 R, AF R )y 7 A
J 1 B 8 B A 8 e 7 3G, DT 5 A I A HO
Pk, VAR B BT A R e HIOR AR IE i
KU AHY) Mt 22k A B A R S S SRR I AN ] 3
W JE 3D £ B i T T AR S5 TE R B YL N 050 ~
2.06D" " A FTIA] K 25 S B A BE SR E R RTHOE M)
SRR FARY) O AR 25 5 B E, RATHOEAY K/
SRS ) 321 7 REEA it D) T A 1 A5CR ) T L PR 3R oy AR
ARTEOCH R/NBETFARYI D S50 ARBF5E AR I
PIEE IR 1 S EOE 5 AR TTHOER RN, 45 & 1EH
FARZEHE THREAIY] O SEAT 48, WA A IR
oG A7 57 15, AR WF 5T B9 45 S R W, 7E K Bk 4l
(0. 75D < Bt <1.50D) , PCRI V-3 1] %5 iE 8%t 0. 87D,
TER BG4 (1. 75D < 8Ot < 2. 50D) V34 1] 5 iF #O%
1.08D, TEMREUGH ARG 6mo 5 ARG 1mo #ATHOGFIEE
AR 77 JG A & A8 4k, T RE i T80 OB e M i gk Ak, B0 101
BN A5 TR A A AR PG f B IR B 52 i R B s 7R =
BOGH , K5 6mo B AT 1mo BFRAHOGH 0. 81D Hin
2 117D, I A LR, RE W F U O AT A REZ N
M1~ 1. 5mm, P H 58 BER A, D) 104 A= W0 & 4 R X
1 TR 00 5 i 1

Toric AT PRI 32 b R0 A4 IO 3K 31065 1E N
BEARFTHOER/ER" . E N AcrySof Toric 101 32 %
£ =AS | AL4E SN6OT3, SN60T4, SN6OTS , A48 i 't
3R 1.50,2.25D K 3.00D, W] %5 iE £ BT T SO6 0
SRR 1.03,1.55D K 2.06D , % I 1 s HEF T #0OGRE R
1.02,1.52,2.01D, Toric A TSR AR SR IEHOE 8] LLE
S, H 45 75 ke B O B = (R Y R /)N i 1
0. 75D, JEARJGFR A BOG I £ 2 E H 22— SRR 7 2248
DA PR R e A 3 M LR T AR 0 R B 2 F g RN
AR A B i B 10 T O W B IEVE > 3.3%
AcrySof Toric 10L 24— R 2B K M M R i A\ T AR 4,
SRR R LA ELAT B0 1 A AR 25 RN 48 Y e A
EME A la BEFEf<40t™ ™ RIFFEH, ARG 6mo #£
TRHOBAL A & JOB AL 0 3 58 4 806 23 518 0. 37D Al
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0. 54D, FHOGZL Y 7 A BOGR R RIS Tmo Al 6mo 19 5%
ARHOERAEMRHOEL 5515 0.40D F10. 37D, W 2 7]
A & 138 5 76 HOB 4 RS Tmo AYF-34 0. 48D B =
A5 6mo 14 0. 54D 41545 2 B B 115

AHIESE O T A3 £ BEOT TR AR Torie AT FHAR
PRHE AR PR IE A R 85 AR T8O B9 728, GRS
PIRN AT 22 4 A 80 AE RO AL P BT 280m 24
TER BOGAL, Toric A T SRR 897 000 T 4 120 £ 1) 7
PABEAR . PRD AR I ETERT 1IE>1. 75D BEOEH ER S
6mo H LA FIFERE A AT | SR e PN I P R T AR BSCR )
BETI AR S 2 6mo DL L, b T J8 2 A U0 T A i U
TEARITF RS FARBET 8 AR RTIRBR S BOOR 5 4 A
K, it Bt — Pl BB AR BT SR — 2 0 DL b i
FESORE Ve AT
SE 3k
1 Amesbury EC, Miller KM. Correction of astigmatism at the time of
cataract surgery. Curr Opin Ophthalmol 2009 ;20(1) :19-24
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