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[ Abstract] Objective To objectively evaluate the postoperative efficacy and rotational stability of
two common types of toric intraocular lenses ( IOLs ), and perform vector analysis of postoperative residual
astigmatism. Methods A cohort study was performed. A total of 80 cases (80 eyes) of age-related cataract
combined with corneal regular astigmatism patients who underwent phacoemulsification combined with toric 10L
implantation in Ningbo Aier Guangming Eye Hospital from January 2019 to October 2021 were selected. The
astigmatic corrected I0L was implanted according to the patients” wishes. Among them,39 cases (39 eyes) implanted
with Tecnis® ZCT IOL were classified as Tecnis group,and 41 cases (41 eyes) implanted with AcrySof® 1Q Toric 10L
were classified as AcrySof group. The uncorrected distance visual acuity (UCDVA) , best corrected distance visual
acuity (BCDVA) ,and residual astigmatism of subjective refraction were observed 1 week,1 month,and 3 months after
operation. After mydriasis, OPD-Scan Il was used to measure the toric IOL axial position,and the IOL axial deviation

(LAD) was calculated. Vector analysis of preoperative corneal astigmatism, expected residual astigmatism and
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postoperative residual astigmatism was performed using the astigmatism double-angle map. The study protocol was
Results There was

=2.503,

approved by the Ethics Committee of Ningbo Aier Guangming Eye Hospital ( No.2019-001).
no significant difference in the overall comparisons of UCDVA and BCDVA between the two groups ( H

P=0.113;H,

group

group

=0.399,P=0.527) ,while there were statistically significant differences between before and different

time points after operation ( H, . = 147.535,P<0.001; H_. = 146.808, P<0.001). Postoperative UCDVA and

time time

BCDVA were significantly improved compared to preoperative, and the difference was statistically significant (all at
P<0.001). There were statistically significant differences in the overall comparison of astigmatism between the two

groups before and at different time points after operation (H,  =5.489,P=0.019;H_,  =171.070,P<0.001). The

group time

residual astigmatism was significantly higher in AcrySof group than in Tecnis group 1 month after operation
(P=0.016) , and the residual astigmatism after operation in both groups decreased compared to before operation,
showing statistically significant differences ( both at P<0.001). There was no statistically significant difference in I0L
=3.013,P=0.083;H,,. =1.689,

LAD between the two groups at different time points after operation ( H

group time

P=0.430). Vector analysis of astigmatism showed that residual astigmatism was significantly reduced in both
groups at 3 months after operation compared to before operation, and the 95% confidence ellipses were significantly
reduced. There were differences in the mean and centroid values of residual astigmatism prediction errors between
the two groups 3 months after operation, but there was no significant difference in the 95% confidence ellipse. The
percentage of eyes with residual astigmatism prediction error < 1.0 D in Tecnis group and AcrySof group was
82% (32/39) and 90% (37/41) , respectively, showing no statistically significant difference (X* = 1.131,
P=0.288). Conclusions Both Tecnis® ZCT IOL and AcrySof® IQ Toric IOL can effectively improve

postoperative visual acuity of patients with cataract and corneal astigmatism,reduce postoperative residual astigmatism

and have good rotational stability. The online calculators of the two types of toric IOLs have good performance in the

prediction of postoperative residual astigmatism.
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Table 1 Comparison of preoperative baseline data between two groups

- E % P04 1 1 A i MR 44 < i i 3 VA i L ES
2 . _ . _ _
! R (B4 ,n)" (xts, )" [M(Q,,04) ,mm] (xts,mm)" (xe5.D)"
Tecnis 2 39/39 19/20 69.6+8.7 23.67(22.64,25.12) 3.08+0.43 44.34+1.53
AcrySof 41 41/41 21/20 72.8+7. 4 23.51(22.83,24.17) 3.08+0. 35 44.81+1. 85
X2 /t/U 18 0. 050 1.768 703. 500 0.032 1.244
P{a 0. 823 0. 081 0.453 0.974 0.217
- %/ f RO fa IO 1] 1 5 0L Jif 401 5% 4% O
2 8 P R — \ c c
! R %% [M(Q,,05),D] [M(Q,,05),°] (%5, mm) " [M(Q,,0Q;),D] [M(Q,,0Q;),D]
Tecnis 41 39/39 1.78(1.40,2.15) 94( 5,179) 11.56+0. 46 21.0(16.5,23.5) 0.08(0.04,0.17)
AcrySof 21 41/41 1.92(1.56,2.11) 99(10,174) 11.43+0. 40 21.0(19.0,22.5) 0.09(0.04,0.17)
U/t i 752. 000 778. 000 -1.348 797. 500 768. 500
P1{a 0. 647 0. 836 0.182 0.985 0.765
TE: (a:X* K50 ;b M7 REAS ¢ #5505 c: Mann-Whitney U #:3%)  TOL: A T &tk ik

Nole;(a;)(2 test;b:Independent samples t-test; c: Mann-Whitney U test)

IOL:intraocular lens
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1.3 Giib20rik
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2 #R

2.1 2 AHHFARETE AR ] 50 ) 85
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(Hyyp = 147.535,P<0. 001 ; H,, , = 146. 808 ,P<0.001) , H;
R JG UCDVA (BCDVA JEORHT I 2 0038, 5 AR
B SF YA GIT 22 L (H P<0.001) 5 H A 1] g0 7
WL 2 R B TGt i L (¥ P>0.05) (£ 2,3),
ARG 3 4~ H, Tecnis 20 1 AcrySof 2 UCDVA ik 3|
0.301 LogMAR () & HR & 43 kb 70 %) Ky 84. 6% (33/39)
1 80.5% (33/41) ,2 M L8 25 TG T2 38 L (X =
0.236,P=0.627) ; Tecnis 21 Fil AcrySof 21 BCDVA k%
0.301 LogMAR #y £ IR & 43 Lk 43 7 Ky 97. 4% (38/39)
F197.6%(40/41) 2 N H LK EZF LKL IT ¥ B X
(P=1.000) ,
2.2 2 A FRETE A [A] 55 BO% B A

2 AL F ARG AS [ a) B0 B SR A, 22
S H Gt L (H,yy =5.489,P=0.019; H,,, =
171.070,P<0.001) , H AR J5 1 4~ H AcrySof 41 5% 4%
B BE B K F Teenis 4, Z S H G ¥ E X
(P=0.016) , HAHF ] &1 2 N4 A 22 5 ¥ T g it 2

®2 219HETERES UCDVA BREIM(Q,,0;) ]
Table 2 Comparison of UCDVA between two groups at different time points [M(Q,,0,) ]

A (R B S ves TR, 2 N4 ] 45 L5

FARATEAS R A 5 UCDVA

FOBER A S REAS ¢ K35 AR IE

A iy AJE 1A

AJF 1A R

Tecnis 4 39
AcrySof 4] 41

BT B BERER T M (0,
Qy) £, 2 A4l # R A

1.00(0.70,1.40)
0.82(0.52,1.40)

0.15(0.00,0.30)* 0.15(0.05,0.30)* 0.10(0.05,0.22)"
0.22(0.10,0.30)" 0.22(0.10,0.30)" 0.15(0.10,0.30)"

Mann-Whitney U ¥ 56, 2 >4 A
[ F ) 5 AP TE 285 73 A K30 BT Rk Y
BV L3 R A Scheirer-Ray-Hare
i 56, = J5 W0 #8R A Nemenyi
(oL TR A S AV A EINE
ik, RAX KK s Fisher ifi 1]

acuity

preoperative , “P< 0. 001 ( Scheirer-Ray-Hare test, Nemenyi test)

T :Hyp =2.503, P=0. 113; Hyyp = 147.535, P<0.001; Hy o o = 1. 965, P = 0. 580. 5 R fij FL 5,

“P<0.001 ( Scheirer-Ray-Hare £ 54 , Nemenyi £ %) UCDVA ; #HR i # Jy
Note:H,,, =2.503,P=0. 113;H,,, =147. 535, P<0.001; Hy,,.in = 1. 965, P = 0. 580. Compared with

UCDVA ; uncorrected distance visual

*3 2/ 4AXRFERES BCDVA LL&([M(Q,.0,) ]
Table 3 Comparison of BCDVA between two groups at different time points [M(Q,,0,) ]

BEAR M (BB IR <5) 0F 3 B 58

F AR5 R il ] . BCDVA

AR AT AJ5 1

ARE1T4HH ARIE3MA

BT AL 2 R R R, e T A
51455 4 \BCDVA Fl UCDVA 355 g 39

0.301 LogMAR f#¥) /£ HE & 4% It

AcrySof 4 41

0.40(0.22,0.52)
0.40(0.30,0.70)

0.10(0.00,0.15)" 0.10(0.00,0.15)" 0.10(0.00,0.10)"
0.10(0.00,0.15)* 0.10(0.00,0.15)* 0.10(0.00,0.15)"

LAD<5° W) B IR A 45 kb . R J5 4%
AHOCTIM IR ZE < 1.0 D (B IR
Harktb, P<0.05 2 RAE 5T

PRV acuit
E-9 i

preoperative, “ P<0. 001 ( Scheirer-Ray-Hare test, Nemenyi test)

E :H g =0.399, P=0.527; Hyyp = 146. 808, P<0.001; H ;g = 0. 300, P = 0. 960. 5 A fj Ft % ,

"P<0. 001 ( Scheirer-Ray-Hare #5545 , Nemenyi £ %;) BCDVA . S {87 1IF £ 0 )
Note:H,,,,,=0.399,P=0.527;H,,, =146.808,P<0.001;H,, \ciion = 0. 300, P = 0. 960. Compared with

BCDVA ; best corrected distance visual
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B (3 P>0.05) 52 AR J5 58 43 HOE BE Y8R A Ik
N, ERBA ST E (P P<0.001) , R J5 A [A] B
SR AR BOCE WM L 22 R s % L (1
P>0.05) (£ 4) .

F4 2HNATEAMBERBAEELEIM(Q,,0,),D]

Table 4 Comparison of astigmatism between two groups at different

time points [M(Q,,0Q,),D]

1.07 D@ 178°+1.55 D; RJ5 3 4~ H 3R A HOE (ff B
1) ¥ {8 (0. 46+0.42) D, Ll 4 0. 17 D@ 153°+
0.61 D (& 1), AcrySof 41 A A i B 86 ¥ H M
(1.840.38)D, iR il 1.09 D@ 179°+1.55 D; &
J& 3 4 A B A EOE (A BT 3
i} (0.59+0.34) D, JFi 0l B
0.04 D@ 143°+0.69 D([& 2)., &

TR AN [ I 1] 5 O

J& 3 ™ H Tecnis 20 %% 4% W06 75 )

gl IR %%
AR A R

R 1A

RZEMH K (0.53+0.47) D, Ji.L
v s VRN (0.530.47) D, L

Tecnis 2 39
AcrySof 4 41

1.78(1.40,2.15)
1.92(1.56,2.11)

0.50(0.25,1.00)"
0.75(0.50,1.00)"

0.50(0.25,0.75)" 0.50(0.00,1.00)"
0.75(0.50,1.00)™ 0.50(0.50,0.75)"

fi} 0.21 D@ 160° +0.68 D;
AcrySof 4 5% 4% HU'G 70 152 2% 1

W H oy =5.489,P=0.019; Hyypy = 171,070, P<0. 0015 H s gy = 1. 958, P = 0. 581. 5 Tecnis 41

5,0 P<0.05; 5 AR H1H &, " P<0. 001 ( Scheirer-Ray-Hare ;56 , Nemenyi £ 1 )
Note:H,,,,, =5.489,P=0.019;H,,, =171.070, P<0.001; Hyouion = 1. 958, P = 0. 581. Compared with

Tecnis group, * P<0. 05 ; compared with preoperative,”P<0. 001 ( Scheirer-Ray-Hare test, Nemenyi test)

2.3 2 PMHARJE TOL Jig 5 fa i M H 42

2 ARG A A B ] 5 IOL LAD Sk L%, 22 5
WGt % 8 L (Hy, =3.013, P=0.083; Hyy =
1.689,P=0.430) (% 5), KRJ5 3 ™ H, Tecnis 41 Fl
AcrySof 41 LAD < 5° [ Fb 51l 43 51 Sk 71. 8% (28/39) #il
82.9% (34/41) 2 MK E R LI ¥E X (X' =
1.420,P=0.233) ;Tecnis 21 Fl AcrySof 41 LAD <10°[¥)
He 1543 53 A 94. 9% (37/39) 1 97. 6% (40/41) ,2 A~4H
P 2 S G B L (P=0.611),

x5 244EFRERES IOL LAD L& [M(Q,,0,),°]
Table 5 Comparison of IOL LAD between two
groups at different time points [M(Q,,0,),°]

A JG AN [R) i (6] &5 TOL LAD

215 HR %%

I NEREE RE 1A RfE31™H
Tecnis 41 39 3(2,7) 3(1,6) 3(1,6)
AcrySof 41 41 3(2,4) 2(1,5) 2(0.5,5)

W Hyy =3.013, P=0.083; Hyy = 1.689, P =0.430; Hy oy =
0.055,P=0.973(Scheirer-Ray-Hare # % , Nemenyi £ %) 10L: A T. %
RS LAD < il 4374 22 3£

Note: H,,,,, =3.013, P =0.083; H,, = 1.689, P =0.430; H,, . pciion =
0.055,P=0.973 (Scheirer-Ray-Hare test, Nemenyi test)

lens ; LAD : deviation of lens axis

IOL: intraocular

2.4 2 A TFRRTE HOE K o B A EOE B0 R 2
o M

HOGRE AR BN, 2 DMARG 3 A HERR
FIOGROR 1 2 B W R AR, H. 95% & {5 1 [ 1 B 2 44
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