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Abstract

e AIM: To evaluate the visual quality of patients after
modified design aspheric balance curve ( ABC) with
intraocular lens (10OL) implantation, and to analyze the
influencing factors of clinical I0OL selection and guide the
patient’ s IOL selection plan.

e METHODS: A prospective case - control study was
conducted in 67 patients (74 eyes) with simple cataract
underwent phacoemulsification and foldable aspheric 10L
implantation, and 23 eyes in the observation group were
implanted with modified design IOL ( HOYA Vivinex XY1
group) , the control group was implanted with 51 eyes of
traditional design IOL ( Tecnis ZCB00 group with 27 eyes,
1Q SN60WF group with 24 eyes). The uncorrected visual
acuity, the best corrected visual acuity, total ocular
spherical aberration (SA) and coma under different pupil
diameters (3, 4, 5, 6mm), and different pupil diameters
(3, 4, bmm ) were measured 1wk and 1mo after
operation, the modulation transfer function (MTF) curve,
objective scattering index ( OSl), intraocular scattered
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light value Log(s) and contrast sensitivity were obtained.
Statistical analysis was performed on the obtained data.

e RESULTS: The uncorrected visual acuity and best
corrected visual acuity at 1wk and 1mo after operation in
the three groups were significantly improved compared
with those before operation, there was no significant
difference among groups ( P>0.05). The difference of total
ocular spherical aberration was statistically significant
among the three groups with 5 and 6mm pupil diameter
1wk after operation ( P=0.045, 0.037) and there were
differences among three groups in pupil diameter of 6mm
at Tmo after operation (P=0.042). Comparing the total
ocular coma aberration, there were differences among the
three groups at 1wk and 1mo after the operation at the
pupil diameter of 5 and 6 mm ( P<0.05). With the increase
of pupil diameter at 1wk and 1mo after operation, the
total ocular spherical aberration in the HOYA Vivinex XY1
group was lower than that in the other two groups. The
MTF values of the Vivinex XY1 group were higher than
those that of the control group at each spatial frequency,
there was no significant difference among groups ( P>
0.05),
objective scattering index, intraocular scattered light value
Log(s) and contrast sensitivity among the three groups
(P>0.05).

e CONCLUSION: The improved design of the modified
Vivinex IOL can reduce the total ocular spherical
aberration and coma, improve the visual quality, and
provide a new method for the selection of aspheric 10L.

o KEYWORDS.: cataract; visual quality; intraocular lens
(I0L) ; aspheric balanced curve (ABC)
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9.14 %  HR %l 23.27 2. 10mm; Xf 4 2. 1Q SN6OWF 41
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ik AF#F], Verion™ FAR SR G515 T 2% 2230 #i
WHRL) 5.5mm, K4y B HUK A2, B ZLAL TR BRI i A
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2T, ZCB00 2 SN6OWF 4 F 5%k 2 A A A E4T
W), KEY O, RES T 26 5 2 b 28 K P IR
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JEAS I T IR W ( Allergan) 5 H 4 WK AR, 30 & AR 5
2wk 1552 AL A YD B IR ( Santen ) & H 4 SRR,
FHZG 2wk ; IRZFBR AN TR IR (Senju) & H 2 YE AR ,0.1%
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£1 Z#IOLWEXER

S HOYA Vivinex XY1 Tecnis ZCBOO 1Q SN6OWF
RS2 XY1 ZCB00 SN6OWF
BT — kX — — K
JEGTE AL 1.548 1.47 1.55
RTINS 2 (um) -0.18 -0.27 -0.20
Bt A, B A,
IOL Eif%(mm) 13 12.5 12.5
o2 XA R B KA PR s R T BT 7K A P 0 R T B KA R s R T
mTTY R 4 R B T BV URPOR FER T 1
J62 EH AR (mm) 6 6 6
s () 0 5 0

e aans MR C MK C MR L
JriR T (um) 1.7 94 86

HER AL 2 THI B A0 Ak JHR 1% 6 7K 1 TS s R T G2z X X

®2 ZHBERTERUARREFEMRS (X1, LogMAR)

A5 PRIRILS) AR IERL )
HOYA Vivinex XY1 41 0.64+0.18 0.48+0.23
Tecnis ZCBOO 41 0.66+0.20 0.42+0.16
1Q SN6OWF 41 0.65+0.18 0.51+0.19
F 1.608 2.022

P 0.204 0.119

P4 R IR 2 B 4 MR B 22 (8 S8 38 70 40 B 2 AL B AR
6mm Pk b W H] i—Trace M9 I RE S AT 43, T W& % 17
R 2E R, Va B IR R 2 IR LS N R 6 hs Aol 2
WEE R Bt EARBRAG JCBE B, , L AT BE 7t 47 2% 68 A
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A% EH Bl I ATE 2% (wavefront aberration , W) 45 2 1]
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Mg B iR ek 2E M 2R E 22 . Us & MR 10s )5, FRHIR
A FIRERAE LN & 3 K, 0 SR B A IR ER 22 2 IR
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1.2.3.3 MTF  ARIEESLEAE(3.4.5.6mm) Y MTF {4
B TE 0 R AL EAR 6mm LA _E N Hi-Trace ¥ 3%
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BL = EOhRhOXT G, R A 4B 15 2 TOL Hlim)
W AE TR 10s i, BRIR AT BRI £ 3 Uik
BEE MTF fhZk, H5 P41,

1.2.3.4 ZMELEHEE & WL H ST 38 %0 ( objective scatter
index, OSI) : v F§ OQAS— II #iL3& i = /0 1 R e i 17 %
PR FO i, U8 8 7R IE AL R R B MRE T
TR , #5235 4 A2 1 06 3l 5 A2 3038 0% e AL oo %
3, KA P 0 AR N AT S IR K, B UK A 45 o A
MRARE 10s, B4 FARERAESLIN & 3 I, i0 5 B E & W HL
SOOI, A

1.2.3.5 RABEIEE RNEN L Log(s) ] :
c—quantBUST YT EAGETT Log () &, UE B & EHF 1IE0

T3 R A DY B H o B L R A T U 5 BB 20 B A
Ze A DN 3K DX AR DX 3k DA R B 5 B, 4 92 DX SR X R 1)
el A B B R A LS 0, B LA AR S
3K, ICTERH Log(s) , i1,

1.2.3.6 LB E FEmEE T, VS R U8 IE IR B S
BRI LA L G 2 5w N il IR FE LS Y 1A
b, SR -5 9 A B BEORFEKOE I3 T sh i #5753
FIHR S, FBHALTCHZ ' L B AL 2O | I I TCRZ Ot G A
RGP R 2 2 ST 1,536,112 18¢/d 28 AR T
A X b AR B ARG AT, 42 R ARG T 1) v 45, D o X b 2 31
XFHCEE , B BRI — A S B 2R 80 O ), R 58 H B
AT R (T B I A Rkl ) ZE AR ) |, 5 AR R AT fE
Z PN B BN REHE B 258005 ), REEAE A 3hid sk
K Ar g e K TS 45 B Log XHEUE S Fid %,

Geitea o . G 2# 4 SPSS 23.0 HEAT40 47, i1
TORHLL x£s R 0 TS B R AT 2255 M b, A T 2%
55, W5E A B R R 2200 AT LA A L AL [H) 25 5% 5 258
3SR HAES 8 Kruskal-Wallis K55 P<0.05 2% %A
gGiitEE X,

2#R

2ABRRUARREFERSD —4HAARE 1wk, Imo #RLIR
PRy B B AR IR B DL LR 3, 4] 22 57 g i 2 X
(¥ P>0.05) .

C2LMIKEEREEE LIWREMILK, RF 1wk,
1mo, P FL EL ARG, Vivinex XY 1 2H 1 4 HE Bk 2% (A 1 5
R /NTFHAB I, RJG 1wk 3 4mm BEFLER T =412
BRI E L (P=0.742 0.505) ,5 6mm [BEILEHZ T =
HEFHGI¥E X (P=0.045.0.037) , WL* 4; RJF 1mo
3.4 5mm EALEAE T —“HERLGEI2#E L (P=0.795,
0.326.0.120) ,6mm [EfLHERE F=#HEZRE R IT¥E X
(P=0.042) ,6mm [EFLE 42T Vivinex XY1 44 IR ER 25 (H
BEMTXRA, WES,

SIREZE L, RJG Twk, 1mo, il FL EL A2 38,
Vivinex XY1 4114 MR 25 (E 34w AR /N FHAL R4, R
Ji lwk 3 4mm L ER F=HER LG ¥ B (P=
0.712.0.459) ,5 .6mm L ER F =HE S BRI FE XL
(P=0.044 .0.039) , W% 6; RJ5 1mo 3 4mm EFLEHZ T =
H2ZEF G 3 X (P=0.752.0.227) ,5 .6mm [ fL H 1%
TEHERAGIEE L (P=0.047.,0.040) , L% 7,
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®3 ZHBERRUNREEFRERN

(X%, LogMAR)

g ARG 1wk AJG 1mo
21 e — - 5 y— = >
’ BRI L) FAERRIERLT) HRIR L) B IE L)
HOYA Vivinex XY1 41 0.07+0.13 0.04+0.05 0.08+0.10 0.03+£0.02
Tecnis ZCB0O ZH 0.10+0.12 0.04+0.04 0.06+0.12 0.03+£0.01
1Q SN6OWF 2 0.06+0.09 0.05+0.06 0.06+0.10 0.05+0.02
F 1.966 0.984 1.208 0.739
P 0.126 0.376 0.318 0.539
%4 SEBREAR wk RRNALEE THERREE (s )
205 3mm 4mm Smm 6mm
HOYA Vivinex XY1 2 0.034+0.022 0.059+0.027 0.090+0.590 0.114+0.536
Tecnis ZCB0OO 21 0.038+0.024 0.049+0.040 0.111+£0.238 0.144+0.268
1Q SN6OWF 2H 0.031+0.040 0.051+0.033 0.129+0.413 0.174+0.243
F 0.316 0.681 2.745 3.332
P 0.742 0.505 0.045 0.037
£5 ZHBEARE 1mo AREAEZR THRMRKEM (X£S, um)
21 5| 3mm 4mm S5mm 6mm
HOYA Vivinex XY1 41 0.029+0.036 0.053+0.022 0.090+0.370 0.155+0.598
Tecnis ZCB0O ZH 0.029+0.039 0.074+0.022 0.122+0.546 0.181+0.548
1Q SN6OWF 2H 0.023+0.028 0.058+0.031 0.127+0.440 0.195+0.294
F 0.242 1.612 2.199 3.034
P 0.795 0.326 0.120 0.042
®6 ZHBERE Iwk FRELERTHLREEME (X£S, um)
20 51| 3mm 4mm S5mm 6mm
HOYA Vivinex XY1 2 0.064+0.025 0.122+0.034 0.232+0.241 0.359+0.409
Tecnis ZCB0OO ZH 0.089+0.035 0.129+0.022 0.253+0.419 0.597+0.292
1Q SN6OWF 24 0.082+0.029 0.147+0.031 0.290+0.235 0.466+0.511
F 0.257 0.785 2.789 3.246
P 0.712 0.459 0.044 0.039
R7 ZHABERF 1Imo AEHAER THEREELE (X£S, pm)
21 51| 3mm 4mm Smm 6mm
HOYA Vivinex XY1 ZH 0.061+0.026 0.159+0.023 0.208+0.282 0.375+0.556
Tecnis ZCB0O 41 0.082+0.032 0.139+0.039 0.252+0.594 0.731+0.328
1Q SN6OWF 2H 0.076+0.038 0.126+0.022 0.284+0.389 0.559+0.396
F 0.286 1.985 2.657 3.151
P 0.752 0.227 0.047 0.040

2.3 MTF  MTF MiZ b4, RJ5 1mo,3 4 5Smm [ fL 512
T HOYA Vivinex XY 1 41 /48 il ££ 12 ok 55 il 286 76 45423 8]
BT T HABPI4L (1) H4L8) 22 R 05 i
X (P>0.05),

2.4 0SI # Log(s) —ZHAJG 1wk, 1mo OSI MK Log(s) &
BLULEE 8, =2 OSI Y5 Log(s) RYRUE K HIT , 45 4 1A] 22 5
WG 248 L (P>0.05) . —ZHEMER KR /NFFR Hy OSI:
IQ<Vivinex<Tecnis, Log(s) : Tecnis<Vivinex<IQ,

25 XL B R E X LU AUBE LA, RIS 1mo B B AL/
WA TCRE G £ 2 TR R A5 A % B BBURR B 143 Hh 3%

1100

A Tecnis ZH>Vivinex ZH>1Q 21 (K 2) (B[R] 22 F BT 5
AR L (P>0.05)
31tig

T e N BE T AR AR, TOL A A1 B 33 M
TGO B ZLR R A R HESh T TOL B AR 9 A W il &
BB, HOYA Vivinex XY1 1E A fe g — A0 3 11 89 A 2k
TOL, JEAT BERD () i KR R 3 BR A ABC Y E2E IX JEER
P IEBETT, X T3 R R ORI RO S —
ARG A 8 S, (EL T I A A 1 b 33 b 7 10 ek R 4% 78 ABC
Vet 1OL, 454 0 1 B 3 0 WRLoE B FE bn 0E A7 255 TEAG
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C
—+— Vivinex 1 00 —+—Vivinex
—=—Tecnis —=— Tecnis
1Q 0.80 1Q

A B
1.00 —+ Vivinex 1.00¢
—=a— Tecnis
0.80f
= 0.60}
L
=
= 0.40f
0.20f
OOO I 1 I 1 1 1 OOO 1 1
0 5 10 15 20 25 30 0 5 10

2 ) S (c/d)
A 1

A B

—+—Vivinex —+— Vivinex

ﬁfgg . —=&—Tecnis §2.00 —a&—Tecnis
81, N a 150 —_\ q
=1.00 N = 1.00
=0.50 =050

0.00 0.00

153 6 12 18
2 1A i % (c/d)

153 6 12 18
2 1A i % (c/d)

2 ARE1mo ZHEEXTLERE
#8 ZHEBREERVNHGHEH RN E xts
ARG 1wk ARJE 1mo
AL OSI Log(s) OSI Log(s)

1.35+0.23 2.56+1.02 1.38+0.14 2.63+1.45
1.47+0.52 2.03+1.21 1.52+0.66 2.18+1.27
1.22+0.25 2.78+1.94 1.32+0.24 2.76+1.44

1.491
0.224

HOYA Vivinex XY1 2
Tecnis ZCB0O 4

1Q SN6OWF 41

F 1.880
P 0.140

0.902
0.444

1.276
0.290

BIWFFEED . AT 2 H A2 WA R TOL Bt %)
AR A I A 5 28 R Bl B o B R e, WL 4 TOL
(HOYA Vivinex XY 1) #R I AP 35231, [ i 56 2 X A

ABC %31, %t 4H TOL( Tecnis ZCB00,1Q SN6OWF) A iifi &
H GG AR R T,
TR 7 2 T A 5 o 1) & DL A A, AR5 rh =4 TOL

ARG A WG T BB BRI 4 &, =2 5B L5
TR X 5 E RS R S TARER T TOL AR 5
BT SR IR 25 R A — 3, AR TP iR AT T
1§25 MTF U Kot He U BE (19 255 PEAh . 4R & By
15 2 X MR IR I i e A 2 R ), Ho 2% 77 7 ko
ZOWALSE R R R ARG I A AR Bk 25 |
ZWAT T HESE, AW 58 45 S W B R FL B AR 0 4 K
HOYA Vivinex XY 1 4 ) 4= IR BR 22 K 5 22 18 i el 58 e /)N
XS ABC JEBRTE A Hh 2k A 6 X BT A G, HOY A
Vivinex XY1 A9 ABC B3, 78 FP 9 K25 2.5mm A5G4 X 20
O3 2 AN X, 1 X JE G AR AME I T K25 0.2D,2 XA
TR R A U T Ak B Ty T 2 A e AR AL
JOF, TS e A0 X B s AR e 2 |k — e AR 2 o it
FLEAR A REAE NG R O F I EREE A% (] 58 i L
i K4 3 BE A AR BRI R
MTF JZ W T 27 28 S 5 AS [ 25 (0] 45 2R 14 0 1o i
b 7 G S A5 25 ) B S A 6 LU BE VSR B A, i
S e N HR A T O 2R 48 B O 2 B R MTF (B

% 1A L% (cfd)
ARE1mo ZHBEREEALERT MTF BiZk  A:3mm;B:4mm;C:5mm,

5 10 15 20 25 30
2 [ B (cld)

15 20 25 30 0

C D

—+— Vivinex —+— Vivinex

2.00 2.00
R — —a—Tecnis 3 —=a— Techis
£§1.50 ™ 1.50
iE] 1Q = 1Q
1.00 T 1.00
= =
80,50 = 050

0.00 0.00

1.5 3 6 12 18
2 [ B (cld)

1.5 3 6 12 18
2 [ B (cld)

A WRLCRZLICIRAE T s B A OGAME T C.EICIOLARMF T 5 D WA OGAR T
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