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Abstract

e AIM: To compare the visual quality after different
multifocal lens (MIOL) implantation in cataract patients.

e METHODS: Totally 78 cases (78 eyes) of cataract
patients who receiving phacoemulsification and
implantation of different MIOL were enrolled from
February 2016 to June 2017 in our hospital. According to
the different type of implanted MIOL, the 78 cases (78
eyes) were divided Group A, B and C, each group was 26
cases (26 eyes). Patients in the Group A were implanted
regional refraction MIOL SBL-3; patients in the Group B
implanted step progressive diffraction MIOL SN6ADT;
patients in the Group C implanted all - optical plane
diffraction MIOL Tecnis ZMBO00. The visual acuity,
contrast sensitivity, defocus testing, contrast visual acuity
and satisfaction of visual quality were compared in 3
groups at postoperative 3mo.

e RESULTS:. There was no statistically significant
difference in postoperative adverse reactions between the
three groups (P>0.05). There was statistical difference in
uncorrected intermediate visual acuity, uncorrected near
visual acuity, distance - corrected intermediate visual
acuity and distance - corrected near visual acuity in 3
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groups ( P< 0. 05), and those in the Group C were
significantly worse than those of Group A and B ( P<
0.05). There was statistical difference in contrast
sensitivity at four spatial frequencies (3, 6, 12, 18c/d) in
light and light glare and three spatial frequencies (3, 6,
12¢/d) in dark and dark glare in 3 groups ( P<0.05), and
those in the Group A were significantly better than those
of Group B and C (P<0.05). According to the defocus
testing of 3 groups, the visual acuity at -1.5D, -2.0D and
-2.5D in Group A and B was significantly higher than
Group C (P<0.05). There was statistical difference in
contrast visual acuity at 20% and 9% of contrast ratio in 3
groups ( P<0.05), and those in Group A were significantly
better than Group B and C ( P<0.05). There was statistical
difference in visual quality satisfaction in 3 groups ( P<
0.05), and that in the Group A was significantly better
than that of Group B and C ( P<0.05).

e CONCLUSION: The region refraction MIOL SBL-3 not
only could provide better distant, intermediate and near
visual acuity, but also could provide better contrast
sensitivity and contrast visual acuity, thereby greatly
increase visual quality satisfaction.

o KEYWORDS: regional refraction multifocal intraocular
lens; step progressive diffraction multifocal intraocular
lens; all - optical plane diffraction multifocal intraocular
lens; visual quality
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Bi AT AR R HORIEZAE D HE FAREA W&
KON T WAL BN W R DA B B 38 et AR S A R Y 2 5
Z A AT R ( multifocal intraocular lens, MIOL) Jij i&
A AW MIOL S AR 3 56 B 437 55 sl 3 5 B 2
g E AR P9 06 e 8 o B, 7 AR A OB DL AR
S BES R M G I RIS T R B R
7], E RT3 89 MIOL 403 IX 3 47 565 0 | BB 147
AT RN A4 AT S 3 B 45 3 1A HAR b5 P H
HI M JEOETF 3 Al MIOL A7 A R J5 0 58 %5058 X b 1) 438
R, A58 B B 2016 -02/2017 06 T A< B 47 11 1N B 4
7 LB AL A MIOL A A A9 45 I8 HH 5 P e A 3
RFGEXT L, BAE L 3 AN TR] MIOL M A ARG 41 4
Kt 1 N A G ISR
1 X &FMF*E
1.1 3%, £ 2016-02/2017-06 T4 BEAT [ 4 b
FLAEHE BRI S MIOL A5 A TF AR (4 4F 18 40 56 1 1 N B AR S
78 11 78 W, Hirh 55 42 5] 42 R, % 36 1 36 MR, 4FE#8 51 ~
78 (P 63.5224.73) %, LA FIREAEEHEEAR AN
BEIEMEMA MIOL 192858 JF AR PEHE A MIOL 1A [A] 1
11or2, A 2126 1 26 AR, H A1 55 14 41 14 HE, %2 12 5] 12
IR AEHS 51 ~75 (P19 63. 44 £4. 58 ) % 5 FE A X I 47 5 784
MIOL SBL-3. B #4126 il 26 R, H:rf 5 15 ] 15 R, % 11
B 11 HR  4F 02 51 ~ 72 (SF-1 63. 80+3. 62) % 5 A A B B i
HERT A MIOL SN6ADL, C 21 26 ] 26 R, Horh 55 13 4]
13 0R, 22 13 5] 13 HR ;4FE#4 52 ~ 78 (14 63.36+4.84) % ;
FEH A 420 2% TH 41T 5 8 MIOL Tecnis ZMBOO, 44 A F5 #E: .
(1) e A AR ETRLIN A BEROG /N T 10D (2) e A
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DCNVA) e fE8F e J1 T A9 48 77 ( distance—corrected
intermediate visual acuity, DCIVA) , 25 5646 4 LogMAR i
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) A R ) T (B A RAT L HF
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R AEEE S PR MR DL 1 ~5 il

Bt 2E 5B T A B B SPSS17. 0 FR4F AT AR 3L
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F1 ZHEERERNERHLLE

(X£s,LogMAR)

451 UDVA UIVA UNVA CDVA CIVA CNVA DCNVA DCIVA
A4 0.02+0. 10 0. 18+0. 04 0.09+0. 11 -0.04£0.05 0.14+0.09  0.01+0.09 0. 06+0. 07 0.16+0. 05
B4 0.04+0. 11 0.22+0. 08 0. 11+0. 06 -0.02+0.07  0.18+0. 15 0.05+0. 10 0. 08+0. 08 0. 19+0. 06
C# 0.03+0.09  0.32+0.08"° 0.20+0.09"° -0.01+0.07  0.20+0.11 0.09+0.07  0.19+0. 11"° 0.29+0.09"°
F 0. 067 10. 403 4. 695 0. 740 0.513 1. 858 6. 464 9.761

P 0.935 <0. 001 0.017 0. 486 0. 604 0.174 0. 005 0. 001

A A X3 S MIOLL SBL-3 ;B 41 . AH A BB i 2k fiT 54 2 MIOL SN6ADI ; C £H . A# A 4= 5624 i £i7 41 % MIOL Tecnis ZMBOO ;

*P<0.05 vs A #;°P<0.05 vs B 41,

2R

2AAREERABRARRKE =4 BEHLA TR, &K
JE AR M BLAAE RERREA AL MRS I A 1 A e A
WIHILAE, A 4L H ARG BB AN KB 3 R
(12%);B.C AR J5 H BLE B A BN K4 1 1R
(4% ), 452 BE M B K P ke e R L, 22 S ST
2R (P>0.05) , IR BE AR N R 7K T 1 8 8 28 0k %
SEIRIT IR Y IEW . ARJG 3mo, =4 B E ¥ M IRE N,
AL R T R R/INIE R, TR FlG FE B i kA=
N TR B

2.2 RIFMALLE ARJG 3mo, =4 HEH UDVA CDVA,
CIVA .CNVA H 22 R ¥ G358 X (P>0.05) ;1
UIVA .UNVA DCNVA DCIVA H#2 S ¥ H G it %5 X
(P<0.05) ;A .B 4H £ UIVA _ UNVA .DCNVA DCIVA #]
WERT CA, ZRWAGRIE L (P<0.05) ;A B 44
# UIVA .UNVA DCNVA DCIVA H# % S LS =
(P>0.05), W1,

2.3AREMEEHRBEELER A5 3mo, —HEFEYL
(85cd/m”) \HISEHZ G (451x) K 4 Fhas A4 (3.6 .,12,
18¢/d) LA RAERE G (3ed/m? ) (WEGRZ G (281x) B 3 Flizs
(B3 (3.6 \12¢/d) B X HBBURREE FL 3%, 25 S Y9°B Be it 2#
X (P<0.05) ; M 7ERE Y (3ed/m”) (GG HZ 9 (281x) T
18c/d 7 [a] 3 i X L U 22 R ¥ gt % & L (P>
0.05) ;A A HRHE AL (85cd/m®)  HAIEHZ I (451x) F 4
Fh 23 [ 47 22 (3 6,12 18¢/d) A B AEWE G (Bed/m®) (WG
26 (281x) F 3 Flas (A4 3 (3.6 . 12¢/d ) 1Y X Hb U E
BIWERT B.CH, ZRASIT#E X (P<0.05);B.C
2H 5B L W OE (85c¢d/m” ) | K5 6 (3ed/m®) | B % 1% Ok
(451x) WG M RZ O (28Lx) TR [E 25 A1 03 %6 (3.6, 12,
18c/d) M XT L BUREE M b, Z R B LG8 L (P>
0.05),lL#%2~5,

2. A REBEMEILE AKRJF 3mo, A B AHIHIFE 0.0,
-2.5D AbJE R 2 AN C 417E 0.0, -3. 0D AR 2 A~
W, HAE-1.5 ~ 2. 0D B S HI (1) R A B 4
HAE-1.5 .-2.0 -2. 5D &L T C 4L

2.5 REXLEMALLE ARJ5 3mo, =4 B E X LE N
100% HXT EEEE L 7 LA, 25 S g1 h 24 L (P>0.05) ;
X ECBE R 20% (9% WX L BE L ) e, 25 S Y HOR ge it
R SL(P<0.05) s A B FH ARG X EE R 20% 9% WXt
TWEM AR ERT B.CHRE, ZRYHARIT¥E
X (P<0.05),03F6,

26 REMRREFRTELLER A5 3mo, “HEHMWIR
MO RE R S A PR B B LA, 2 R A
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Al B4l

Cc4l

S0 000 ===
MO N®OO N

M Js (Snellen)

Jii )'t-& (D)
E1 =ZHEEARF3IMo BEMEZ,

F2 ZHBERBANIMETAREZ ESREX L BURERI LR
x+s
215 3e/d 6c/d 12¢/d 18¢/d
Af 1.49+0.13 1.64£0.19 1.3120.23 0.84x0.20
B4  1.23+0.09° 1.41+0.18" 0.93+0.15* 0.53+0.09"
CH  1.2720.09* 1.3920.22* 0.940.25" 0.51x0.31"

F 18. 832 5.573 11.09 8.105
P <0. 001 0. 009 <0. 001 0. 002

LA A XI5 MIOL SBL-3 ;B #H . 48 A B 6 W7 1T

1 MIOL SN6ADI ; C 20 ; #8 A 4= 5t 2% 1 A1 54 2 MIOL Tecnis

ZMBO00 ;*P<0. 05 vs A 4,

R3 ZHBEERBENMETARES SRR LR BN

xxs
2157 3e/d 6¢/d 12¢/d 18¢/d
AH 1.40+0.18 1.45+0.21 1.14+0.16 0.21+0.18
B4l  1.17+0.26" 1.24+0.20° 0.71x0.30* 0.23x0.21
C4  1.2220.14* 1.25+0.21" 0.81+0.26* 0.20=0. 18
F 6. 043 3.781 10. 223 0. 904
P 0. 006 0.035 <0. 001 0.071

TE A 41 A XA S48 MIOL SBL-3 3B 41 45 A B B 7 i A7

HH7I MIOL SN6ADI ; C 20 ; 48 A 45t 24 1 A1 5 B4 MIOL Tecnis

ZMBO00;*P<0. 05 vs A 4,

R4 ZHABERGHEREAFBETAES ESRAERT SR E

BILE xxs
25 3e/d 6c/d 12¢/d 18c/d
A 1.62+0.18 1.82+0.18 1.43%0.26 0.88+0.21
B 1.3620.17° 1.4920.16" 1.09+0.43" 0.53=0.32"
CH#  1.32+0.14* 1.46+0.16* 1.08+0.23" 0.54+0.31"

F 11.576 16. 747 4.704 6. 025

P <0. 001 <0. 001 0.017 0. 006
LA A XTI % MIOL SBL-3 ;B #H . 48 A B 6 7 7T
7L MIOL SN6AD1; C 41 #H A & 62 T A1 55 2 MIOL Tecnis
ZMBO00;*P<0. 05 vs A 41,
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x5 ZHBEARBEARENAIE TARE T ESRZEXT L HRE

B Eb %% x+s
20 531 3e/d 6¢/d 12¢/d 18¢/d
A 1.22+0. 11  1.28+0.22 0.86+0.22 0.39x0. 31
B4  1.010.26" 0.96+0.26° 0.61x0.21* 0.17+0.26
CZl  1.02+0.28" 1.03+0.29° 0.64x0.26* 0.20=0.26
F 3. 446 4.85 3. 845 2. 002
P 0.045 0.015 0.033 0.153

LA A A RIS MIOL SBL-3; B 4H . 4t A BB v i 437
S MIOL SN6ADI ; C £ ; # A 4= 6 2% 1 A7 51 & MIOL Tecnis
ZMBO00 ;*P<0. 05 vs A 41,

®6 ZABFERELLERNHLE xts
A5 VA100% VA20% VA9%
A 1.3420. 11 1.27+0. 12 0. 840. 13
B4 1.29=0. 12 1.040. 13 0. 66=0. 08"
C4 1.28+0. 14 1.050. 13° 0. 68+0. 13
F 0. 667 9.879 6. 889
P 0.521 0. 001 0. 004

LA A A RIS MIOL SBL-3; B 41 . 48 A B A6 i 47
S5 MIOL SN6AD1; C 41 . A5 A 4624 1 i1 5 . MIOL Tecnis
ZMBO00;*P<0. 05 vs A 4H

R7 ZHBEABUREREFEETHILR

(xxs,43)
M MRBEMKERR .

;

PR PR YE R
Ad 4.89+0.31  4.86+0.35 4.86+0.35 4.93+0.25
B4 4.10£0.63" 4.03+0.69" 4.100.63" 4.100. 63"
C#  4.21£0.76" 4.26+0.70" 4.31+0.65" 4.23+0.62"

F 36. 688 35.706 35. 066 51. 161
P <0. 001 <0. 001 <0. 001 <0. 001

LA ZH A KT S MIOL SBL-3; B ZH . A8 A W k6 ¥l s 4F
7 MIOL SN6AD1 ; C 41 #i A 4 2% 1 AT 4 &Y MIOL Tecnis
ZMBO00 ;*P<0. 05 vs A 41,

Giil=A L (P<0.05) 5 A 41533 AR5 % IR B 40 72 B K%
R B AT T Y B S T B LC AR, =
SE G X (P<0.05) ;B C 2H H 5 %of IR 455 40 i 72
JE R RIE R O R R A, 25 R TS R
X(P>0.05), W47,
3 itie

FAE ST AR T Z N T AN EF AR, RKER
I3 N B R A B SN T IR AR G RE RS 315 4k
TR ARG T 5 R R R EAR S
TG L 11 DY B R R AR J5 L I e SR, MIOL W i
IFEL TR T I PR v, BOAS 45 o BEARLAY I PR ASCRT
MIOL, (353 BB 10 AR PN A A S G AT S s S =40
W B AT AR, T 1 A 1k 22 A A 8, I 1y A [ i 0 i 2
W, LA I A Y2 3E o 2 A SN T e RAR SR AR T
B A O 1 2 22 =3, 0D, (A KR A SR iR al A
OISR Y15, T 0 5 2 B0TE W15, B A AL MIOL, 7]
PR ER A0 ) [R) B A — s A L AR
BT IR AT 23 R A7 G Y A7 5 78 R 4 e T A S 78 = 2

A, SBL-3 Z X444 5 MIOL, % i1 55 T X ik X ek
PrOMEE S P B R AT S DX, b O R DR 43 1) T
X IRAR AT AL A7, T 5 R /N A +3D B3 T8 47 5 1 42 k0 40
3, AT ST 2Z [ — AR P X 7%, B R Ak
e, BB R AT A ) A 6 R ROt
MG KT, SN6ADL Z Bk i BE A7 5 % MIOL, 3
BT T AT O A A0 B AR BK T T 5 X 5 v e A
AT S DX, S v ) 2l 9 A TR A AT 568 B B PR AL A
HAE AT 35 3. 6mm, I H 22 Bk = AR 0a, T (AR AL St
LR LR TILEL " AN, SNOADT Jie2f 0 A B X Jsk
MARER T X, YL AT 5 3. 6 ~ 6. Omm, Al i Y6 AE /M A
i T 38 A5 I U R RIS TG, DT 42 i B AR 5 R
BT Teenis ZMBOO 28 420624 1 77 4 5 MIOL, Hii%
THIE T LRk P T SRR T AE A, T (4 MR A ek v 5 25 65 1
N HA S T HK IR A BT, A 625/ AR FLIK
S AT SRR A5, AT R AN [RDGZ AT I3 o £ 1Y
GG

ATFFEIES T AF 8 AH OCHE 1 A B S 3 MIOL A AR
JE AR E R, 45 R R, 43 il A A SBL-3 SN6AD1 Al
Tecnis ZMBOOMIOL 11 =21 [ 5 AR J5 B3R 15 T8N E
PRHR 2 L g K gk IE A 1, P R GR E R A SBL -3
SN6AD1 A Ji7 FURRHR Fh AL 7 BRIR AL g B et ) R
ARy B IE S AR TR BRI O AR A ZMBOO
MIOL 14 1 N % B % (P<0.05) , % W] SBL-3 ,SN6AD1 A~
AT DABE AL G A ze A0 7, T L o] A e 1 v R i
WSy, 33X — 25 5 5k RIRFAE " i W 25 SR AR AL, HL D R
SBL-3 il SN6AD1 A+3D, Ifii Tecnis ZMBOO }j+4D, ZAHf
RP=HEAR)T 3mo HEML E /R, A SBL-3,
SN6ADI i H 7E-1.5.-2.0,-2.5D &b W S ¥ 5 T4 A
Tecnis ZMBOO H 83, R IR A SBL-3 Fl1 SN6AD1 5 R
Je B9 R S FAEA Teenis ZMBOO #3%. AHF5E #E— 4
FLAE T 3 Fl MIOL # AR J5 2238 4] B BBURR S X B A
IR v e W R A5 R R A B E AR S TEWDG
G BAERZ G IS ERZ G T X Eb SRR R RS HE AL T
B RAET B.C 413, £ W] SBL-3MIOL 1J B 41 M fiff e
L85 22 45 2 N TSRO Eb RURREE T R 1) ) L, B8 4 o
FART L B B AROGT LU B AR 7, DA T i 5 8 AR S L s S
W, MO ARBFIE LA T 3 Bl MIOL A AR J5 838 4 3
R AR BoR A B E A SBL-3 RJ5 3mo
i Ay B A A R B B G R rp A3 Wl B P43 38 B i
F B.C 4R, R A SBL-3 RJ5 B & T HH
PR AR B IO B, i — 2P IS SBL-3 #8 SN6AD1 | Tecnis
ZMBOO A HAH T A4 f) W R 2, 3 5 A 2 46 A 9T
iR

2z FRrd | X BT 5 A MIOL SBL-3 A{Y AT $2 {4 3t
RGPl g A T B AL A 0 L R RO L
RT3, DT Hit v A6 A0 9 B 4 06 B I R B R R
P58 O 5 SR A R T RE R 2R A MIOL,
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