EiRRRIZAE 2025F 48 EF25% 2 F4H
B93E.029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

- IERBFSE -

MERESDTELKRTFRERXNSN CEXNEHEA LR

R AR B S IE B RUR

BARAE R AR, R, D W

S| = XA K, 25, AR ik L AR R S
X C AR AR TR T SRR X BT IE R ROR. EFRIR B A&,
2025,25(4) :632-637.

YE& L ; (710002) H EIBEVE 4 PO 55 — BE e AR B Pt R
Ff s 55— B BERRRY B VG4 AR B ST T B PG 48 R A 2 05 90 30
% BEVG A IR BRI R B 2= W o

{EE B B, WLl IR 0m W58 Ty ) . A P B R
JEI

BIRESE AR, AR A, B FE AT B0, A 55 5 . P B
qq269042882@ 126.com
Wk H 4. 2024-09-23 B 1m H . 2025-02-24

HE

B Y . R BRI S A AT e A A X A2 ol T A etk
A& (AT TORBI 709M ) F1 3 C # =X 42 il im A T &Ik 4K
(Tecnis ZMT) Xf fi B 8L V6 5 & R 5 3 mo B BUOEHF IE
R

F5iE - Il B ) % BB 5 . R 2021-06/12 7EFR BE H
() T A HrC 422 32 8 75 FL AR P R 5 B HIOG B IE A
T AR AARIGY T (1 53 69 1] 69 R, #  F Hie i AR
A S IR R 2 o P4l — 41 M A AT TORBI 709M
(AT TORBI 709M 41,38 f51] 38 HR ) , — 41 #i A Tecnis ZMT
(Tecnis ZMT 44,31 i 31 iR) . i MR A B R HTHOE
FVNAT BN T SR AR A B85, R AT, RS 1wk, 1.3 mo )
BRIRZEAL 7 (UCDVA)  EAE8F IEZE 4 77 (BCDVA) |t
JE FRABOERENNL, R APREROE R BRI AR S
FebR, R SFREREE L (SE) L HFREOE R & (TIA) (HOER
H(SIA) BRZERYIREE (ME) (IR 2 M R E(1AED) |
ZRRENLIHE 1DV FFIEFE S (C) KR 5 %L
(10S) 548 4x

SR M4 T RJ5 UCDVA BCDVA W EF#m (¥ P<
0.001), 5 RAT L&A 25 (¥ P<0.001), P 4 [H]
UCDVA .BCDVA SR L3 TG 2 5% (P=0.275.0.124) , &
TR IR B PO IERE T, 1 DV LRI 10S
PIET 0( P=0.329.,0.288) ; AT TORBI 709M 4 () CI B 4%
1, B AR R IE B0, Tecnis ZMT 4H Cl>1, #0O%
ML L EH (P=0.193), AJ5 3 mo, AT TORBI
709M 4 | Tecnis ZMT 2l 5% 4% L6 43 %1 0 - 0.11£0.91
-0.46+0.76 D, Ll JC % 57 (¢1=1.732,P=0.088) ,

G518 AR RO C A TN T AR AR BT e 2
P& e AN AR BERIOE BB AR S5O, B R R F
FE M KBR300 1 RE A

KR« N B 5 R vfE R i A BT 5 A R HIOE Ao U XL
C#E X e feoE Tk

DOI :10.3980/].issn.1672-5123.2025.4.20

632

Effect comparison of flat loop with double
C-loop Toric intraocular lenses on
astigmatism correction based on standard
astigmatism vector analysis

Xia Jintao, Liu Jia, Hao Mi, Ma Ting, Cheng Lina

Department of Ophthalmology, Xi’an No.1 Hospital; Department of
Ophthalmology, the First Affiliated Hospital of Northwestern
University; Shaanxi Ophthalmological Institute; Shaanxi Key
Laboratory of Ophthalmology; Clinical Research Center for
Ophthalmology Diseases of Shaanxi Province, Xian 710002,
Shaanxi Province, China

Correspondence to: Cheng Lina. Department of Ophthalmology,
Xi’an No. 1 Hospital; Department of Ophthalmology, the First
Affiliated Northwestern

Ophthalmological

Hospital ~ of University;  Shaanxi

Institute; ~ Shaanxi  Key  Laboratory  of

Ophthalmology; Clinical Research Center for Ophthalmology
Diseases of Shaanxi Province, Xi’an 710002, Shaanxi Province,

China. qq269042882@ 126.com
Received :2024—-09-23 Accepted ;2025-02-24

Abstract

e AIM: To compare the effect of AT TORBI 709M and
Tecnis ZMT intraocular lenses on astigmatism correction
in patients with corneal astigmatism at 3 mo after
operation based on the standard astigmatism vector
analysis.

¢ METHODS This was a retrospective case-control study.
The clinical data of 69 patients (69 eyes) with corneal
astigmatism who underwent phacoemulsification and
implantation of toric intraocular lens (10L) from June
2021 to December 2021 in Day Surgery Center of Xi’ an
No.1 Hospital was analyzed. The patients were divided
into two groups. In group one, 38 cases (38 eyes) were
implanted with AT TORBI 709M, and 31 patients (31 eyes)
with Tecnis ZMT in group two. The axial length,
preoperative astigmatism and axis, and the degree of
intraocular lens were recorded. The uncorrected distance
visual acuity ( UCDVA ), best corrected distance visual
acuity (BCDVA), diopter, residual astigmatism and axis
were recorded preoperatively and at 1 wk, 1 and 3 mo
postoperatively. The postoperative surgical indicators,
including spherical equivalent ( SE ), target induced
astigmatism vector (TIA), surgically induced astigmatism
vector (SIA), magnitude of error (ME), absolute value
of angle of error (| AE|), absolute value of difference
vector (| DV | ), correction index (Cl), and index of
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success ( IOS ) were evaluated by the standard
astigmatism vector analysis.

e RESULTS. Postoperative UCDVA and BCDVA were
significantly improved (all P<0.001), and there were
statistically  significant  differences = compared to
preoperative UCDVA and BCDVA (all P<0.001). While,
there was no significant difference in UCDVA and BCDVA
between the two groups ( P=0.275, 0.124). The standard
astigmatism vector analysis showed that a good
astigmatism correction was achieved in both AT TORBI
709M group and Tecnis ZMT group, and both |DV| and
I0S were close to 0 (P=0.329, 0.288). The Cl of the AT
TORBI 709M group was closer to 1, indicating a better
astigmatism correction, while the Cl of the Tecnis ZMT
group was higher than 1, suggesting an overcorrection of
astigmatism. However, the difference between the two
groups was not statistically significant ( P=0.193). The
mean residual astigmatism at 3 mo postoperatively was
-0.11£0.91 D in the AT TORBI 709M group and -0.46+0.76 D
in the Tecnis ZMT group, respectively, showing no
statistically significance difference (t=1.732, P=0.088).

¢ CONCLUSION: Both the flat loop AT TORBI 709M and
the double C - loop Tecnis ZMT intraocular lenses can
effectively improve postoperative visual acuity in patients
with regular corneal astigmatism, showing good
rotational stability and comparable correction abilities for
both astigmatism with the rule and against - the - rule
astigmatism.
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corneal astigmatism; flat loop; double C - loop;
rotational stability
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il LogMAR #1107, IR, MRIEAS | ff = B A
P3E BT G 4 iTrace #F AT VP Al A2 W 2% I & 18 ]
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1.25 RESH  Alpins K it 5047170 H1 9 41 F AR A )5 1K
JGAH G H8 bR, Hh 4. H bR 806 K i (target induced
astigmatism vector, TIA) ARG 3 mo HRFRE)E (SE) , F
AR IE B BOE 2% & (surgically induced astigmatism vector,
SIA) (IR Z IR (magnitude of error, ME) (1% 22/ & 146
%F{H ( absolute value of angle of error, [AEI) EREEH
#%H{H ( absolute value of difference vector, |DV1) BfiE+8
0 ( correction index, Cl) M B3 48 %% (index of success,
10S) 554 bR, ME>0 S KB, <0 Jyid B, CLBHEIE 1,
IDV I #1108 ML IT 0, KR &5 FBqT 4 B

et o A A ST 22 3 SPSS26.0 #EAT 4t 4)
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ISTAEAS ¢ K50 5 A 25 0 A B LA M (P, Poy) 3R3K, A
[&] He 35 % Mann—Whitney U W, AR ES N EE
W BORLR T SURE T R . THECRORE USRI R B A 734K
Fik R XK 50 5 D)k (e gk <5) o YR A
XU E , P<0.05 K 28 74 G it 2 3L,
248
21— BB AWFTEREE 69 141 69 BRAYHL 7 K Jim e iE
PEHEAT UBIVERFGY . B T PPAG A 7 k38 R0 DG 1E 1Y BF
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PIZH N 2 FIOR Hi RO e, 22 5w e g it w2 (¥ P>
0.05,% 1),
22 RE3 mo MATA P T ARJGARME UCDVA |
BCDVA & # ik 3 (wald X* = 213.523, P<0.001 ; wald X* =
157.234,P<0.001) , 5 R 2 7 A G it 2 L (1 P<
0.001) , HARETE AP LA, 22 5 B g it 2= L (¥ P>
0.05) , M 41 [5] UCDVA .BCDVA B A2 R LG %5 X
(waldX*=1.192,P=0.275;wald X>*=2.371,P=0.124) , W

F 2.3, RJF 3 mo, 4 UCDVA 35% 0.222 LogMAR 1)
AR A 3 HE 23 53 929% (35/38) Fll 97% (30/31) , 2 R L4
e L (X =0.681, P =0.622); M 4 BCDVA ik 3|
0.222 LogMARIP IR & 43 Lb 4351 24 95% (36/38) il 100%
(31/31) , 2% G ITE L (X*=1.680,P=0.498) ,

23 REHWAMREIRTEMLLE  PILL SRR X AT s A
ST BERS AT TORBIL 709M ZH IR 41 g % 21% (8/38) .
W ERE 58% (22/38) ATiERE 21%(8/38) ; Tecnis ZMT
LI 5T HERE 35% (11/31) I EHHERs 52% (16/31) A
BEHE 13% (4/31) , 253 LG 2% 8 L (X* =2.065, P =
0.356) , PHZLES: BRI % /N AT TORBI 709M 41 jig %
iR 2.5°(1°,6°) , Tecnis ZMT ZHJie s vh i %k 40 (2,
6°), 2R LG FE L (Z2=1.330,P=0.183) ; M 2H ¥
HERE 4 T6 > 20° % s AT TORBI 709M 4 Jig s > 10° 1) &
FeA6 A 2.6% (1/38) , Tecnis ZMT 21 i 5% > 10° 1) 2 2 il
H3.2% (1/31), Z % BFEIT#FE L (X =0.021,P =
1.000) ,

2AMARGHAFERENTT KESV IR, FIAHS
H BB IERE S, AT TORBI 709M 2H 5 Tecnis ZMT
ZHIDVIFI 10S ¥J423 0, 2 R G123 L (Z2=-0.977,
P=0.329;7Z=-1.062,P=0.288) ; Pl ME ¥J & 7L, AT
TORBI 709M HH 3 0, 22 7 LG it 5 X (1 =1.032,
P=0.306), AT TORBI 709M 1 ) CI T3 1, HOEHF IE
AT WU 04 H AR, Teenis ZMT 4H Cl> 1, BOGH 5, 2 5
TGt FE L (Z=-1.303,P=0.193) , )L 1. AJ5 3 mo,
AT TORBI 709M #H \Tecnis ZMT HERAEOG/F 5 H-0.11+
0.91.-0.46+0.76 D, Z R LHIT#E X (1=1.732,P=
0.088) . ARJ& 3 mo, AT TORBI 709M 4 Tecnis ZMT 2 SE
391K 0.1420.56 . —-0.20+0.55 D, Z S H Gt L (=
2.544 P=0.013) , W% 4,

x1 MARWEZRAHILLER

S5 AT TORBI 709M 41 Tecnis ZMT 2H X/ 7 P
R %% 38 31
IEHS (X£s, %) 67.58+6.25 64.87+5.43 1.899 0.062
PR () B 13 13 0.434 0.51
s 25 18
AL(X%S ,mm) 24.15£1.91 24.08+1.77 0.169 0.866
FEA TOL L (x£s D) R 16.80+5.47 17.22+4.87 -0.332 0.741
FEBE 2.59+1.42 2.55+0.77 -0.679 0.5
iR BE (X £S , mm) 3.07+0.43 3.24+0.29 -1.946 0.056
FANEEOE[ M( Py ,Pys) D] 1.85(1.45,2.52) 2.04(1.72,2.51) -0.899 0.369
FAREEBOCHINL [ M(Pys , Prs) 0] 109(60,170) 92(59,172) -0.845 0.398
Fi % 4O (X £, D) 0.15+0.08 0.19+0.07 -1.736 0.087
WTW (X£S ,mm) 11.35+0.46 11.32+0.45 0.272 0.786
f iR (X£5,D) 44.28+0.25 44.75+0.26 -1.287 0.203

AT TORBL 709M Z144H A AT TORBI 709M FERI (ER 39650 ) #06  # ; Tecnis ZMT 20 4H A Tecnis ZMT AFEIN (JER | 336 50 )

BOLERHE
*2 WAHATREARES UCDVA LEE [M(P,,P.;) ,LogMAR]
20 51 R %% AH AJG 1 wk AJG 1 mo ARJG 3 mo
AT TORBI 709M £H 38 0.76(0.40,0.94) 0.10(0.10,0.30) 0.00(0.10,0.22) 0.00(0.10,0.22)
Tecnis ZMT 20 31 0.70(0.40,1.00) 0.10(0.10,0.22) 0.00(0.10,0.22) 0.00(0.10,0.22)

1 : AT TORBI 709M 41 M4 A AT TORBI 709M AL (MEHE 33580 ) HL B35 ; Tecnis ZMT 20 MAE A Tecnis ZMT (R (NTRR | 33551 )

HOGEH .
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®3 WHARRMIES BCDVA LLE

[M(P,,P;55) ,LogMAR ]

211531 HR % b NG} ARG 1 wk AJ5 1 mo ARJG 3 mo
AT TORBI 709M #H 38 0.40(0.22,0.82) 0.10(0.10,0.24) 0.00(0.00,0.10) 0.00(0.00,0.10)
Tecnis ZMT 41 31 0.40(0.22,0.70) 0.10(0.10,0.22) 0.00(0.00,0.10) 0.00(0.00,0.10)

AT TORBL 709M 41445 A AT TORBI 709M FFRLI (ER 3065 ) 06  # ; Tecnis ZMT 20 4H A Tecnis ZMT AYFLIN (JGER | 356 50 )

BOtEE .
R4 TEBBBEE IOL FEBXHWRERELE

EiEtn AT TORBI 709M 41 Tecnis ZMT 2H Z/t P

EREE(X£S,D) 0.19+0.47 0.03+0.43 1.514 0.135
FeAE (X+s,D) -0.11£0.91 -0.46+0.76 1.732 0.088
SE(X%£s,D) 0.14+0.56 -0.20+0.55 2.544 0.013
TIA[M(P,s,P;5) ,DC] 1.71(1.35,2.06) 1.57(1.49,2.46) -0.627 0.530
SIA[M(P,,P,;),DC] 1.82(1.29,2.23) 1.95(1.64,2.55) -1.267 0.205
IDVI[M( Py ,P,s) ] 0.65(0.44,1.13) 0.51(0.33,0.98) -0.977 0.329
IAEI[M(P,,Py5) ,°] 5.69(2.97,9.37) 3.63(1.89,5.71) -2.057 0.040
CI[M(Pys,Pss) ] 1.04(0.86,1.30) 1.22(0.97,1.39) -1.303 0.193
T0S[M( Py ,P35) ] 0.39(0.26,0.57) 0.33(0.19,0.59) -1.062 0.288
ME[ M (P, ,P,5) ,DC] -0.18+0.73 -0.35+0.60 1.032 0.306

. AT TORBI 709M 41 A5 A AT TORBI 709M AYRLIN (ITEL 396 K1 ) FBO% 885 s Tecnis ZMT 2 4E A Tecnis ZMT P REIU (JRE | 338 50 )

BOtEE .
SIA magnitude vs TIA magnitude SIA magnitude vs TIA magnitude
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0.00 1.00 2.00 3.00 4.00 5.00 6.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00
TIAmagnitude(DC) TIAmagnitude(DC)
E1 BHREARE3moFWETIAL SIA LLEEIE A E A AT TORBI 709M 4, B/sHOGHRIE KHF ;B Tecnis ZMT 4, iR HOGE ¥

UK

25 FAARE 3 mo FREMHAEHRALILE AR5 3 mo,
HEE BT R WE M A B (CSTA ) 4 0.20+0.06 D, AT
TORBI 709M #H . Tecnis ZMT 41 CSIA 435124 0.21+0.06
0.18+0.05 D, 2 # 4t it X (1=1.726,P=0.089) ,
3itie

B B 1 PN B TR RS HEVA T 385K R o
B AETEARHET ARSE 485 AR 2 ] BB I R A
FIHOL , LAR 5 B AR I ) e o i, B IE OB Y
I FADHE A BOEHF IE R TOL, CRMSOGFA A T AR )
P F B BE I O 3 7 20, BEAE T Toric 5 1 FEAL fift
YOG A 5 16 6 H B 5 Hh & B Hh A6 RE A L
J6, TIOL A5 A AR J5 4 IR 5 A O/, s R ke, i 4E
SRVF 25T W TIOL X 55 IE M I HOL A & B AIF ik
H L o A ) AR T A Y R A A
IO A4 Bt v B 5 A M 1 398 T A5 A ol ) b OO 3 28 1 3
BEAS Y 2 A R ST AR B T MR A 258 A

KRR B s AE 65 B WA A E NP AR 34 .69 51
BT LA AE FR BEEHIO 09 28 4F 1 N e SR B FEAE A TIOL B, 75
R P AR, KRR R P A O TR R IR
HOGHY B N Y 25 T3k 8 O, (H 1R EO6 O gl i
0.75 D, M HLHOE I BE T LR R, 3T 0RO 7 7
e (1) F R <35 2,5 IE i = &M HOE (total corneal
astigmatism , TCA) —=0.0131x (35-Y) —0.74D; (2) 4F i 7
36-52% B iE B =TCA-0.0449x(52-Y)D; (3) =53 %,
BFIERE =TCA, X} T ALEBOGHEE & . (1) 8 <35 % 5
IE=TCA+0.75D; (2) 4E ¥4 7E 36-52 %, JF IE i = TCA +
0.0449x(52-Y)D; (3) =53 % B iIE & =TCA, TEAHIF
o AT SRR — I, R 5 UCDVA . BCDVA 25 A Fif
HEUGE  PiZH UCDVA 5% 0.222 LogMAR B SR 1 423 1
IR 92% F1 97% ; W4l BCDVA i5 %] 0.222 LogMAR f)
IR 2 4 9 95% F 100% , 1% 5 Novacek %7
Seth 25" WA A HG % O BFIE 45 R —2
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TIOL ELATAS [A] 2 007200 H S T A 5 TIOL
EXLC#E5K TIOL 7EAR 5 i i 7 o) AR B AT W 5 22 5
WK, BUSEEY C R TIOL ¥ &4 RN EF gkt 2 | b,
AWFFEERM C X TIOL Jefs B A 5 k7 A
3 TIOL e A Jr k2 PIF R IR #E A TIOL 4
AU IE T RN ) AR BRSO IR AR J5 A R AT Y e i FeE
PET2 (H S B 2X TIOL A9 78 5% fa e v A T3 € 4 X
TIOL>*' % C #:X TIOL WEfs fa e thl % 5 AL fifg
B WTW A7 FRATHIFSE 2 BRI 2 e % 359 ] 2% A It
Bt i E eSS, A 2R Ra R L, MEYAE R
U T R M T AL T e P A /N, T RE S PR A R
M AL Je WTW 2255 o814 52 XAHSE, AT TORBI 709M
etk A B 2.5°(1°,6°) , Tecnis ZMT 2H i %% v 57 %
40 (20,6°) A Z RIS ITHERE X (Z=1.330,P=
0.183) ; PiZH H 5 EkE 24 I8 >20°% , AT TORBI 709M 4 Jig
5100 1Y 5B ]k 2.6% (1/38) , Tecnis ZMT 2H Jig %%
S10°M B E LB R 3.2% (1/31) , ZR LS FE X (X =
0.021,P=1.000) , Z=HE%E" A 5% R RJS 3 mo A ]
IR %Y TIOL BEFEE M K (5.24+3.72)° vs (6.36x4.21)°,
ERIGHFE X (P=0.110) , i Miyake %" 157 & 1
TIOL A ARG 2 mo H 76.7% I (& SRR E /N T 50,
AT 1.68% H BB AR R BESE KT 100, RIBAR%E 1
WFFEd A5 2 7 25000 45 3L . TOL g % B 10 vh AL 8 7E AR s
3 moy 2.0°(0°,15°) , GARMFF LG R IEA T,

I IOL fight SR Z MR A K, B T 10L #IE, 8 5H
fifRZ R ZEA K. (1) IOL M E&E. A RIEL HE R
11.2 mmfY TOL F 10.8 mm Y 5 Fa 5 ) A BIF 5 v 9 Fh
IOL 439 B4 4 11.0 mm ( AT TORBI 709M 41),13.0 mm
(Tecnis ZMT 41) , HAREB L5 K, Br LA, 45 4 B35 1 e %
FRE PR 5 (2) TOL M 5T, AN [RIM 5T 5 s 2 0 B 7 A7 2
S, UL S RARAE B B KM TN S TR TR o KM TR M TR
it K ik BE G , A8 T 55 S /s 6 7 P TR 4 T T 8 ek M 6 i o
FERTR(3) R WA SRR AR AR Y LT AL WTW %5,
BHLT>4.5 mm, AL>26 mm, WTW>11.6 mm i TIOL figh%
JLEH R, EBOR R A A 2248 5K J1 3R (CTR ) ; (4) F
AREZE Ahpiric AR IESIIE JE b ilige Fhoi e eE
e KBS AW B PR R — AR E T, RE B
F & IZR: EAR A

AT AN BE R OGBS AR 1 | i REAAR LT IE
RO Bl 1 %) O 2 X SR AT RO OS2, AR 5832 FH Alpins 2R
EAHTEATARET ARG HOER B A R B
FhAEECHY TIOL RJ5 3 mo A 10S Y53t 0, (H 2 %A 4
247 ;AT TORBI 709M £H CI 5123 1, OB IE T 42
VLI H R, Tecnis ZMT 2 CI> 1, BOGIEHF, (B W4 22
SRGH L, AU B ARG R A O S f iR
AR 22 CSIA BYZEALLA B TIOL fil Az A 0 i 22 %%
PIASEDY ) gt , fEx se R Z b CSIA 53R A OB
7.8%', CSIA 252 RN VF L850 A=Y J124 N Z AR,
B 7000 B A RGO R BE JEAR 7 RIER A A R
Je S ) 2E R V] BB T R D) 1 R AR AR R Y
FEFEM R E ™ 5 B FARIFEFHEOC S 520
BUEARJF 3 mo B 58 4 3 AWK & BN AT, I il % B[] 7
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MR MAB P EYI R 2.4 mm /M)
FLREAIR T SIA XPARJEHOEAIEZMm , ARG 3 mo PIAL R 58
RAERFOCIF LG %22 57 . I BRI SHr & s
WA R OK e 2T BOR T A, B RT BB 1 AN [ Y
2'53;%[33—39] N

25 bRk, M 58 TIOL (AT TORBI 709M ) FI ¥ C
#£5X TIOL( Tecnis ZMT) ¥ 7] 45 80 20 35 H & R J5 91
S, B R B A e R A e 1 . R IE AR |
WRLEOE T, AR #2L TIOL ( AT TORBI 709M ) B %7 IE
AE 150 C #5X TIOL( Tecnis ZMT) #24 , ARWFFTHEAS &
FRAR, AT E ARG 3 mo, BFP TIOL A J5 i 1 5%
BB B Rt — W58 . BABFFEXT TIOL 1Ly
K ATAREAT AT Y A it — T

P 5 SR B A SURATE R 2 R

e Sk A B RV IE SO S, MR RS 5 XA S
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A
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