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Comparison of the Clinical Outcomes of Two Types of Toric Intraocular Lens
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Department of Ophthalmology and Visual Science, Seoul St. Mary's Hospital, College of Medicine, The Catholic University of Korea, Seoul,
Korea

Purpose: In this study evaluated clinical outcomes and higher-order aberrations in patients with implanted Tecnis ZCT toric intra-
ocular lens (IOL) (Abbott Medical Optics Inc., Santa Ana, CA, USA) and the Zeiss AT TORBI toric IOL (Carl Zeiss Meditec AG,
Jena, Germany) in eyes with low to moderate corneal astigmatism.

Methods: We conducted a retrospective study of 32 consecutive eyes of 26 patients with a visually significant cataract and mod-
erate corneal astigmatism (higher than 1.25 diopter [D] and lower than 4.5 D) undergoing cataract surgery with implantation of
the aspheric Tecnis ZCT toric IOL (Abbott Medical Optics Inc.) and the Zeiss AT TORBI toric IOL (Carl Zeiss Meditec AG).
Phacoemulsification was performed by the same experienced surgeon using 2.2 mm temporal incision. Visual, refractive and
aberrometric changes were evaluated during a 3-month follow-up. Power vector analysis of Cartesian astigmatism (JO) and obli-
que astigmatism (J45) was performed.

Results: At the 3-month follow-up, corrected distance visual acuity (CDVA) and residual astigmatism showed no statistically sig-
nificant differences between groups (p=0.203 and p = 0.364, respectively). Pre- and postoperative JO were 0.71 + 0.84 and 0.05
+ 0.39 in the Tecnis Toric group and, 0.88 + 1.27 and -0.02 + 0.16 in the AT TORBI group, respectively, which showed statisti-
cally significant differences (p = 0.029 and p = 0.032, respectively). Pre- and post-operative differences of JO and J45 were not
statistically significant (p = 0.234 and p = 0.603, respectively). No eye had IOL rotation 210°. Ocular aberrometry values were
statistically significantly differenct between the groups, except for spherical aberration, which was higher in the AT TORBI group
(p=0.0047).

Conclusions: Both I0Ls showed good postoperative uncorrected distance visual acuity, CDVA and refractive results in this
study. Rotational stability was excellent for both I0Ls until the 3-month follow-up.
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Infinity Vision System® (Alcon Laboratories Inc., Fort
Worth, TX, USA)Z} OZil™ Torsional Handpiece (Alcon
Laboratories Inc., Fort Worth, TX, USA)E o|-g&35}o] =4
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W Zow fEe Fof Aol Wxe) HRE o
2 4 QA AT A RS AA F SMIS
cI830el ATEPA WA FE A BT S
% EE S

Steep: 7.660mm, 43:34dptx 858
Flat:7.930mm, 41:87dpt 11752
Cylinder: -1:47dpt x 175"

Figure 1. Surgery Guidance™ SG5000® (SMI). IOL = intra-
ocular lens.

Table 1. Patient demographics and clinical information

4
>
fo
oY
>

>~
i)
et
ox,
i
e
o
>
=
¢
o o
et
=)
o

o
_’t
>
o%
o
s

]ZKreference mark)%] =&

AlE} LB AR AR 5] Aol

}‘ﬂﬁ} S —} 37H€® Wavescan (VISX™, Abbott
Laboratories Inc., Santa Ana, CA, USA)S ©]-83}%] 6 mm
ZF oA A A 319]4=XKtotal higher order aberration), S-H
Z>Z(spherical aberration), TH}2Hcoma) U EFEZ YU
AHtrefoil) ke =743H3ATh

JL rr1 \:M o HE T K
2
>
o
B
tlo

LEA] B4 e

Power vector W'H-S ©]-83l|4] Cartesian astigmatism (JO),
oblique astigmatism (J45) 2.2 WA] A4S A|35Fch =}
2 A e The T TS Aol ilstel Akl
THCE cylinder 7}, o+ cylinder &8 UERATY). J0=(-C/2)
cos (20), J45=(-C/2) sin (20).”

%7“14 HA diH

= ™= od
= HlojE= A gofgHo] AR Ae|sttiMicrosoft
Excel 2010; Microsoft Inc., Redmond, WA, USA). == &
A& AARS- SPSS for Windows (Version 22.0, IBM Corp.,
Armonk, NY, USA)= A|&s3it). =5 A5 2foo tfisf
A] Paired rtest, T 7~ H]3}7] £5}¢] Independent rtest

Parameters AMO Tecnis® Toric IOL AT TORBI® 709M IOL p-value”
Eyes (n) 18 14

Patients (n) 14 12

Age (years) 58.33 + 12.66 (21 ~80) 45.70 + 18.50 (21 ~78)

Male sex (n, %) 5@35.7) 1(8)

Right eyes (n, %) 8 (57.1) 9 (64)

UDVA (log MAR) 0.75 + 0.57 (1.7~0.2) 0.89 + 0.50 2.0~0.1) 0.47
CDVA (log MAR) 0.38 + 0.43 (1.7~0) 0.31 + 0.23 (2.0~0) 0.27
Sphere (D) -2.31 4+ 3.26 (9.0~ +2.25) -3.6 + 3.04 (-8.75~+2.0) 0.39
Cylinder (D) -2.10 £ 1.14 (-5.25~-0.5) -3.30 £ 2.23 (-7.75~-0.25) 0.33
Corneal astigmatism (D) 2.10 + 1.11 (0.75~4.5) 1.96 + 0.96 (1.0~4.5) 0.65

Corneal spherical aberration (um)
IOL power (D)

IOL model (n)

0.35 + 0.37 (-0.409 ~ +0.352)
18.25 + 3.34 (10.5~23.0)

ZCT 150 (4), ZCT225 (7), ZCT400 (7)

0.36 + 0.31 (+0.035~ +0.633) 0.27
S 12.75 + 0.99 (1~18)
C2.67 +0.99 (1~4)
AT TORBI 709M (14)

Values are presented as mean + SD unless otherwise indicated.

IOL = intraocular lens; UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity; S = spherical power; C =

cylindrical power.
“Student 7-test.
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Table 2. Preoperative and postoperative visual acuity, refraction and in the AMO Tecnis toric intraocular lens

Mean + SD (range)

Parameters p—value*
Pre op Post op

UDVA (log MAR) 0.75 + 0.57 (1.7~0.2) 0.12 + 0.16 (0.5~0) <0.001

CDVA (log MAR) 0.38 + 0.43 (1.7~0) 0.03 £+ 0.05 (0.1~0) <0.001

Sphere (D) -2.31 £+ 3.26 (9.0~ +2.25) -0.19 £ 0.39 (-0.75~ +0.5) 0.018

Cylinder (D) -2.10 £+ 1.14 (-5.25~-0.5) -0.45 £+ 0.20 (-0.75~-0.25) 0.0006

Spherical equivalent (D) -3.24 + 3.68 (-10.625 ~ +1.375) -0.15 + 0.34 (-0.5~ +0.5) 0.0037

Rotation (°) -

32 +£228~0)

Values are presented as mean + SD unless otherwise indicated.

SD = standard deviation; Pre op = preoperative; Post op = postoperative; UDVA = uncorrected distance visual acuity; CDVA = corrected

distance visual acuity.
*Student 7-test.

Table 3. Preoperative and postoperative visual acuity, refraction and rotation in the Zeiss AT TORBI toric intraocular lens

Mean + SD (range)

Parameters p—Value*
Pre op Post op

UDVA (log MAR) 0.87 + 0.47 (2~0.1) 0.11 + 0.13 (0.2~0) <0.001

CDVA (log MAR) 0.31 + 0.48 (2~0) 0.02 + 0.05 (0.1~0) 0.0015

Sphere (D) -3.6 + 3.04 (-8.75~ +2.0) 0.05 + 0.54 (-0.25~ +1.0) 0.02

Cylinder (D) -3.30 + 2.23 (-7.75~-0.25) -0.34 + 0.38 (-1.0~0) 0.001

Spherical equivalent (D) -4.74 + 2.47 (-10.375 ~ +1.50) -0.09 + 0.59 (-0.625~0.75) 0.015

Rotation (°) -

2.4 +2.0(8~0)

Values are presented as mean + SD unless otherwise indicated.

SD = standard deviation; Pre op = preoperative; Post op = postoperative; UDVA = uncorrected distance visual acuity; CDVA = corrected

distance visual acuity.
"Student #-test.
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Figure 2. Refractive results at 3 months postoperatively. (A) Cylinder. (B) Spherical equivalent. Pre-OP = preoperative; POD =

postoperative day.

Table 4. Preoperative and postoperative JO and J45 cylindrical vectors

Mean + SD (range)

Refractive astigmatism p—value*
Pre op Post op
AMO Tecnis Toric IOL JO (D) 0.71 + 0.84 0.05 + 0.39 0.029
J45 (D) 0.50 + 0.46 -0.01 +£0.17 0.472
AT TORBI 709M IOL JO (D) 0.88 + 1.27 -0.02 + 0.16 0.032
J45 (D) -0.08 + 0.91 0.01 + 0.25 0.750
Values are presented as mean + SD unless otherwise indicated.
SD = standard deviation; Pre op = preoperative; Post op = postoperative; IOL = intraocular lens.
"Student r-test.
Table 5. Ocular aberrometry analysis at 3 months postoperatively
Parameters Mean + SD (range) p-value”
AMO Tecnis Toric IOL AT TORBI 709M IOL
Total RMS (um) 0.39 + 0.10 (0.22~0.5) 0.22 + 0.11 (0.15~0.39) 0.09
Spherical aberration (pm) 0.02 + 0.04 (-0.04 ~0.05) 0.11 + 0.08 (0.041 ~0.57) 0.008
Coma (um) 0.19 + 0.14 (0.07 ~0.38) 0.11 + 0.07 (0.05~0.21) 0.33
Trefoil (um) 0.19 + 0.06 (0.13 ~0.26) 0.11 + 0.11 (0.03~0.27) 0.27

Values are presented as mean + SD unless otherwise indicated.

SD = standard deviation; IOL = intraocular lens; RMS = root-mean-square.

“Independent r-test.
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