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Abstract

* AIM. To measure the optical quality after implantation
of SBL-3 and SN6AD1 multifocal intraocular lens (MIOL)
in patients by a double - pass optical quality analysis
system (OQAS).

e METHODS:: Totally 47 cases of age-related cataract who
received phacoemulsification and the implantation of
MIOL were enrolled from March 2017 to April 2018 in
Chengdu Aier Eye Hospital. According to the difference of
implanted MIOLs, patients were divided into SBL-3 group
(22 patients, 22 eyes) and SN6AD1 group (25 patients, 25
eyes). Three months postoperatively, uncorrected distant
visual acuity ( UDVA), uncorrected intermediate visual
acuity (UIVA), uncorrected near visual acuity (UNVA),
corrected distant visual acuity ( CDVA ), corrected
intermediate visual acuity (CIVA), corrected near visual
acuity (CNVA) , and objective optical quality measured by
OQAS were all compared between two groups.

e RESULTS: Three months postoperatively, significant
difference was found in UIVA [0.14(0.04, 0.26) vs 0.26
(0.12, 0.40), P<0.05] which was better in SBL-3 group.
Moreover, significantly higher values of OSI [2.52 (2.35,
3.86) wvs 1.89 (1.39, 2. 28)] and pseudophakic
accommodation (2.47+0.88D vs 1.25£0.70D) were found in
SBL-3 group. Significantly lower values of MTF-cut/off,
SR, OV 100%, OV 20% and OV 9% were found in SBL-3
group (P<0.01).

¢ CONCLUSION: Both SBL-3 and SN6AD1 MIOL could
provide patients with good subjective visual quality, but
OQAS could find the differences in visual quality after
implantation of different MIOLs objectively.

* KEYWORDS : optical quality analysis system; multifocal
intraocular lens; phacoemulsification

609



ERIRRIZE
E81E . 029- 82245172

209 F48 F19E F4H
85263940

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

Citation; Liu H, Fan YC, Wu L. Evaluation of visual quality in
eyes implanted with different types of multifocal intraocular lenses by
optical quality analysis system. Guoji Yanke Zazhi (Int Eye Sci)
2019;19(4) :609-613

03l
Bl N R S FLAL T RS R B $2 8 R 2 RN

SR AR (multifocal intraocular lens, MIOL) I RE 1Y 2 FE 1k,
FIN BT AR 85 ok T2 BILes TRt T R A7
SR T FE R T A SRR A T SR,
MIOL LA AR JGATSAS 1] 3 G b HH B — 2R RS8R
HRIT I R B9 S5 58 BT 1 D0 8 A AR g X B A
JREE O6F ALy I e A A A R T2 B RS
B WA R AR Ak, PRt I PR TAE P R 20 HER (27
B IR R PE 7 B PEAS MIOL M A AR S5 A9 4058 &
PTAE R, R T OULE T8 R 1Y %W A 98 BT OE M O v
(optical quality analysis system, OQAS) i 3 8 57 2| AR B} =
AT, T EERE SN R P O RN 24 15 22 0k ACHR
2 AR 25552 | ARG DE A 2 WA o o o 1) AH G
SR HAF W P A R AR L B2 W T A
Foft £ TR B N T St AR AR AR S5 B4 95 J3 e A
H Fils R B MIOL Fh 2R % 2 (EMRIE BT AR A
[l 73 A7 S 20 A A0 A S T S R =R 4% 28 MIOL
BIA AR R4 53 5 AAS R A28 MIOL )5, &
VA T 25 0 AR S MR DX AT S 22 A N T AR
{& SBL-3 FIfT ST T B 2 45 N T RIRIK SN6ADT, il i
OQAS I 8 2 A= B R 5E o &[] B 485 32 LA A 7 v
WG S5 A0 2 REIR 285 TG 2 B8, i — 20 1 A (] 6 A
MIOL Z [8] i) 22 53 FIA G OCR
1 X &FTiE
1.1 %48 [ S Hr 2017-03/2018 - 04 7 8 #R 2 /K
FHEEBEAT 1N Bl 75 FL A BRI A T Aot AR 1Y
R 47 1) 47 BB DD BERE AR AR AR L SRR 2 7Y
ANRVHEAT o020 o R DI 5 22 45 R T AR AR SBL-3
RN SBL-3 21 (22 i 22 AR ), Jedh 53 12 #], % 10
B AR08 62~ 79 % AH AT ST 5 20 22 48 RN T IR
SN6ADI Y H#449 A SN6AD1 2H (25 1] 25 HR) , Hrp 55 13
B, 212 B A0S 62~78 & WA BRME: (1) B2 b
ARIR AR DG 1 B (R Al A R TR 4 2 & 4 T, NO2,
C2,P1 Sl EE 9 B, WA ) BH B R RR A ) 5 (2) 4RI
=62 % (R¥E Holfstetter 242X ; - 479 55 118 & = 18. 5-0. 3
AR 62 2 LIRS AT R R ) 5 (3) IR K
g 22~ 26mm , AR BEOE < 1. 0D, fiEFL /N EH , IR E
1EH 5 (4) ARG B A MIOL Y07 T4e48 Py, HALIE, HE
BRARUE: (1) &5 T U A B AR R 4G M58 | b RAR B A
IR PR IR | OIGHR | HR VG i 728 45 52 Wl AR 5 W ) BB 952 6 3 5
(2) BRAEA IRARAME s (TR (3) &5 o RGP
B, P L A IR B AR BIT AR S IE
TEAR J7 (uncorrected distant visual acuity, UDVA ) F1%F 1E it
7 (corrected distant visual acuity, CDVA) A FEHEG  HH
AN SR A B S5 e AR b 22 S 1 B gt it 22 3B X
(P>0.05) , AW e, W3 1, A5 G bk 7R 5
HH ) A A A R 2K B A B o WA
liiPUN
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1.2.1 REIEE  RETITA B E ST EAT IR
FE BRJES A B8 P B 4 i 3t A5, AR B b TR S5 A, SR
TOL Master S A5 49y 00 H5t (S0 S HR b 4 B2 58 oty 3% | il
IR 312 A SRK/T Haigis 5%, Holladay 2 23738 A T
(RN ENES S8

1.2 2 FRFE  RETIA BE LK T AR [
EOFEZRERES, A PR ME - EmEEi
FITBENSE R, ARBTR S 7 FEL 1R i MR W 7073 e
i FHER R P9 56 DR IR VA 7 3R 100 R B, A8 3. Omm 325
FAREY) O SR B B, GESIOE JE b g e O AR
5.5mm, B LA MR SR AR A% e B BT, A SBL-3 By
SN6AD1 MIOL T4#4¢ N, I % 27 1E, SBL-3 BYRLIT X
CE TR O7 Erh v R A, KB MED) O B ET B, AR
Ji R FH 22 A7 85 2 M SR AT IR VRORN S/ 1 22 S TR VD B2 Vi HR
VIR, 3 4 U/ d, RESE 2wk BUEZF R BT B TR AR
4 /d, #5252 3wk,

1.2. 3 Rk

1.2.3.1 A RJG 3mo, W & # R M J1, 24 Sm
UDVA 80cm H 41 77 (uncorrected intermediate visual acuity,
UIVA) . 40cm £ & /7 ( uncorrected near visual acuity,
UNVA) , Fue3ot)m , K -5 RRIR AL ) AR [R] A4 46 2 05 vk
Ay E CDVA %5 IE 8 77 ( corrected intermediate visual
acuity, CIVA) | %7 IE #T #L 11 ( corrected near visual acuity,
CNVA) . BRI 25 S35 L LogMAR #1 J1IE e 5%, ik
et . A ARG 1 i [) — 57 HoR B EAT
1.2.8. 2 BMMWERE  RJ5 3mo, iz ] 0QAS Il REk:
D2 AR5 5T 2, 0. 5D LA 1 A 80O £ 35 75 38 2o S04 A 5%
77 B IE . PN B8 W AL B AR R 4mm, 50K A I 7
AR R L AR KT 4mm, 20 B 91 3R A5 % U HCS H8 4k
(objective scatter index, OSI) | ¥ il 1% 3 bR %5 #K 1k 450 2%
(' modulation transfer function cut off frequency, MTF - cut/
off) HrEEFN /K H (strehl ratio, SR) . =Fh X HLEE T (100% .
20% 9% ) RIS LE BE R 77 (OQAS values, OV) FIFE A A
AR ARAA R (3 Eh 15 7

1.2. 3. 3MIEERE A5 3mo, KA I REHE Kt &
(visual function index, VF—14) H SCAE 1T MR TE 2 A1 3 BE IR
&, 5 EEE X AN BB EE N FE S BEMR ERT
TR AN BV T B 2% A0 B UG 45 Fhbm SR ABORS
TG IR RIRIE ) KE IS S AR A LA T
W, SO BT A B R — A 45 B B9 B 2 Rl
(BRADPREERL g It R i AR AT 036 3 ), 2R3 F PP A
PRI Bl 52 B e 1 A BE AR S T IR ME (4 43 ) R R TR M
(393) PEERXE(2 70) JEEIRAMECT 73) e R TCIESE L
(0 43) #FATPF4r . 254 2% B AR 20 A IIBCE- 396 )5 e L 25
HIA5 2)3% B & VE- 14 19 850, 15 20 80 A R I s fig
@%[9*10] .

1.2.3. 4 BSRERMMIPBEFTHER  RJF 3mo, WHAH
AT IR R e 1 5 S BRI B o A
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x1 MABREELARMLER

451 AR % B2 (H) AR (XES ) FA O (X £s D) MIOL % (x+s,D)
SBL-3 41 2 12/10 69. 82+4. 49 -0. 4820. 34 19. 63+2. 05
SN6ADI 21 25 13/12 68. 44+3. 54 -0.590.28 20.70+1. 71
X? 0.030 1.176 1.329 1.957
P 0. 861 0. 246 0.190 0. 057
20 531 5844 MR B [ M(P25,P75) ,mm] UDVA[ M(P25,P75) ] CDVA[ M(P25,P75) ]
SBL-3 1 22 23.23(22.93,23.98) 0.51(0.30,0.60) 0.30(0.20,0.50)
SN6AD1 4 25 22.75(22.36,23.92) 0.56(0.35,0. 80) 0.40(0.20,0.75)
Z 1.919 0. 603 0.313
P 0. 055 0. 547 0. 754

2 WMABREREMORLLE M(P25,P75)
205 R %k UDVA UIVA UNVA
SBL-3 4 22 0.05(-0.02,0. 14) 0.14(0. 04,0.26) 0.22(0.10,0.30)
SN6ADI1 £H 25 0.09(0.02,0.17) 0.26(0.12,0. 40) 0.21(0.11,0.34)
Z 1.269 2.245 0. 403
P 0. 204 0.025 0. 687
2157 A%k CDVA CIVA CNVA
SBL-3 41 22 0.03(-0.03,0.08) 0.13(0.04, 0.23) 0.17(0.06,0.25)
SN6AD1 4H 25 0.05(-0.01,0.11) 0.20(0.09, 0.31) 0.15(0.06,0.24)
Z 1.216 1. 646 0.188
P 0.224 0.100 0. 851

®3 MABREARBREUARREHNLLE

2853 AR %k OSI[ M(P25,P75) ] MTF-cut/off (X%S,c/d) SR(X%S) IR J1(X£s D)
SBL-3 #H 22 2.52(2.35,3.86) 15.39+5.74 0. 1020. 02 2.47+0. 88
SN6AD1 £H 25 1.89(1.39,2.28) 25.00+7. 80 0. 130. 03 1.25+0.70
Z/1 3.338 4.751 3.294 5.309

P <0. 01 <0.01 <0. 01 <0. 01

20 53 R %L OV 100% (X %S) OV 20% (X=£S) OV 9% M(P25,P75) ]
SBL-3 #H 22 0.51x0. 18 0.3520. 11 0.22(0.16,0.24)
SN6AD1 £H 25 0. 88+0. 31 0. 59+0. 24 0.31(0.23,0.41)

7/t 5.075 4. 495 3. 156

P <0.01 <0.01 <0.01

it o3 M . R SPSS19. 0 B e AT 88t by, 1t
HRREfT Kolmogorov —Smirnov 6 56 11 BT B U 5 &L OE
B BT GRS B e n i 22 (x £5) BB 3R
TN, R ST REAS ¢ K56 64T 40 18] L5 5 I 25 4 AR 1) B L,
DL E (P4 (R ) 19T X%, R A Mann—Whitney
U ST REAR AR S 8066 56 AT 4R 1) Fe 8, HB09E R R 3R
Fon AL Al XA 58 AN Fisher K BAME R, DL P<
0.05 HESHGIFE XL,
28R
1WABRERBEMA  ARJ5 3mo, W4 H UDVA,
UNVA .CDVA ,CIVA  CNVA 2R ¥ LH T % E XL (P>
0.05) ,{H SBL-3 #H % UIVA B B 47T SN6AD1 4, % R
BHEiTFE L (P<0.05) , W 2,
22 WEBRERGENMERE AR5 3mo,SBL-3 4R
H OSI AT AR AR Oh 7815 77 3 8 35 & T SN6AD1 41,
MTF-cut/off SR, OV 100% .0V 20% .0V 9% 3 i Z & T

SN6ADI 41, 22 I AH Geil2¢ 78 L (P<0.01) , W4 3,
2.3WABEARGUINEERE AJ5 3mo,SBL-3 41 #H
VE-14 8] 4 543 4 99. 14 (97.49,100) 43, SN6AD1 4 Fy
98.70(94.10,100) 43 , Al Z M EZ R LG IT¥E L (Z=
0.942,P=0.346) ,
2 AREHERMME FMER AR5 3mo,SBL-3 4l
BFEAA 1 B R B, RS B R 95%
(21/22) ;SN6AD1 4 B H A7 2 B 75 2 B2, B 55 %
92% (23/25), A B F EZ R L HIT ¥ B X (P=
1.000) ., SBL-3 ZH il SN6AD1 #H i 3% 4% b 3000 5 48
FERE 2 6], AL L THURER & A (9% vs 8% )
EZRIHEIT¥E X (P=1.000),
3itit

MIOL 8 A S5 #058 J53 8 6z e 7 44 18 SR T A 7 L )
GRS EAEAR, B Z FW Ik, AWFIE R A 0QAS
ARG EL AR 28 MIOL F AR S5 2 WAL 58 o i, He 32 28
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FEFRAUFE OST MTF—cut/off SR IR LE 40 7 Fph i 45
J1% TRl ARWFR A5 A 00 4 BT 28 MIOL A AR
J& B BE T

OSI S35 10 0 JIE A% 1) 8] 3100 56 i B 5 v e 06 (Y6 5 5
W EAE, e T 4 HR JE S A 5 9 325 BH B 4% B T O
J RPN 0 5 T 1) FBCR (RTS8 (AR
S5 PIFRIZEAL S OSI Ay I £ 4 157 1E ) B, OST BB =5 , 1K
SRR RS R G BEAN, 7S [ R 5k B — e (R, O
S RGNEILRE ST 23 IR B AL, USRS, Bk 2153 B¢
T BE, U8 23 [R]A5CR B A MTF —cut/off , HAE #0 5 , 3&
WG R GG A s ARBEFEXHE A SBL-3 Fl
SN6ADT By W2 £ 3 AT 32 WA 58 5 4 43 AT , 76 A Aip 45 20
FHOCHE PR TCH B 22 S AR DL T, RS 3mo 9 41 8 % 2 Rk
PAREAF T G AR I35 25 5%, SR, >R
FH OQAS #6545 & #E SBL-3 21 F & 1) OSI KT SN6AD1 4,
MTF-cut/off SR AN [FXS LLEE T #) OV {H¥/NT SN6ADI
41, 4L 525, BRERTER A 0QAS R4 5%
W5 SN6AD1 J 5 H I T AH [ % 11 R # A9 SN6AD3 8 A
ARG 2 AR BE &, Horf OST MTF - cut/off | SR FIAS ]
AR T 1) OV A 5 A HE 58 I & SN6AD1 #5 AR5 1Y
FHCHEARFEA —F " SBL-3 J& 3 TR e i X w1k 1Y
FRIS U, ARER T A A0 I X AT B Ik +3. 00D (1 )5 26 1
AR X376 N T SRR 9 6l 1, 38— A
Tt X HF B4 G X, A 2 B s 4 5 T
Ay T X, FAE P R A4, 1 SN6ADT #
208 Fh S B A 5 1 AT S DX R 8 A JFL A L Y i
BRI X, e g 3. 6mm XIRPY 9 ARl 4l 0
S B DA H gt 3] ] 0 P I A0 v R T U, e 1) v Ak A
WL SR TIEEN, A EEZ LSRR TE
JEI D RBIFSER ) OQAS 2 Goke o i A T 5 i L &
220 4mm ,SN6AD1 4 B FH AR5 OSI A E: /N ] G -5 48 I 7
BRI AR F o J AT 56 X P9 A3 6, T SBL=3 1 5 A1 3 X
Y07 F i FL DX, P S X B AR Ak AT RE S 0RO
MR A

Alio 2" SR OQAS 2 Gt #F 52 IX 3 4 5 A1 (312
MF30) FIA47 5451 5 (SN6AD3 ) MIOL A J& % WAL 3 i f:
45 R RT % ARG MTF -cut/off #1 SR ¥/NTF# BT
WIE 22 5  MHEE PR 22 (3R 22 B2 B R TE
H o WAL, Alio 2574 By X S 3 B R (312 MF30) FAT 5t
PriF Al (Lisa 366D ) MIOL AR J5 2 WA 5 i 2, 45 S 2 8K
312 MF30 41 & # ) MTF - cut/off #1 SR & 3 /N T Lisa
366D 4, Hm B4 22415 R KT Lisa 366D 41, [R] A X I
SRS MIOL, BRUR TR T G2 0 a2 1 1 RN T gt R A o 3 b
BHOANTE, b 2E i m nl fE S — E R E N 2R, 78
AT 5T H, OQAS 46 I 25 4 /R SBL-3 4L # R 5
MTF-cut/off fl SR ¥ I /N T SN6AD1 41, iX — 45 5
LRI A R AR, IO, AR P Z BIAR G A
6] %] R B9 OV 5 MTF—cut/off F1 SR 1 4% 5728 1k i 3
— 3 BLHITE 100% .20% 9% 25 [ i % T, SBL-3 % OV
B RZ I K F SN6ADL, ik e S5 7E SBL-3 418 B %
1%, 43471 5 DX S A7 559 20 AT S 47 5 78 MIOL 3zt i £ A5 1Y
RE 23 A RN P9 B OS2 i AT 561, BLAR SBL-3 41N
SN6AD1 4 iy = AR & T PAie PR IFJC I i 22 55 fH 0QAS

612

R GATS IR RE NS S I S WL [ ek A A A BE B TR A
AFIZEE MIOL J& R MLSE i 22 5 . {HIN 0QAS REGiHk:
AL 4mm [ FL DR AR T R A R LR/
WA — 78 B R R

AN, S5REE R H 0QAS REGERE MIOL A5 AR5 %
WL 5T RIF 5 2 TR ] A B AR T A AN ]
KA MIOL J& , A\ TR AR HR Dh iR 55 3 19284k, 0QAS &
GENE B, TR AL BOE N [ E AR B0 T i i N
SR T AL HE H A 1 R BE A0, OF LA MTF 38020 509% I}
F183 Je ' PR 8 Sy 811 W B ) 2 WA B0 32 i D' T 2 {1
e, BT AR R RO, T T R AR AR ST R T
LA 1R IE RIS B0 B BAT —E BORLIE DI RE , iX RS L4
THFEFIRR S Db . BRECTAHLA MIOL J5 , i
5 3 ] A A B A v BB R T i R AR AN T
R, BRERFTEIAN AN T SR B P85 152 AT
AR B L AR AR IS (OB AR R, 2% R A
AR R TR 5 R M AR ST AE B
SR AR B[R] SR BRE T RIFE 0 G A AR I LA SR R FR 32 3
[ MIOL 7E D %5 s AR AR . AR IR MIOL 3
TR g +3.0D, B B A FE R IG5, =
OQAS R Gk & ¥ SBL-3 & R )G thimay h KT+
SN6ADT 41, P2 il 4t % 22 5%, SBL-3 J U fil ffy P 45
#, K 1lmm; 1 SN6ADL 2R I “C™ &3, K B H
13mm, AR T 348 H 42 10. 4mm K, Findl ARy
FEAF)ZE RN T SRR AR IS 2878 38 25 7 iind IR V75
SRS BT D R BE AR A, e PRI AR IR AR RS 5l 2 R
TECTBEN T R, R ABFSE K B SBL-3 B E AR
Je DR VR B O, T BE - HAR BB B N T R AR LA
N, EWAG AR I SBL-3 4L H AT UIVA T
SN6AD1 41, iTRESfh AT IS 5 A 56, BAERT TR A
B, XTS5 7 MIOL A ARG B9 UTVA 412 T 2 B i B2 %%
RT3 S B MIOL, A LR I8 5 e 1522 (i 22 =
W) SIS R A SRR G AN AR T4 R
7R SBL-3 41 34 W45 % K F SN6AD1 41, {H K A Bf 5% Fifi
VI ) 1 L REAS IS A 2 ) 22 S Ge T4 T S, 1
i HE— LY KA R HEAT BEHLG IRBF ST

£ I, 0QAS ZR GGl iy A S48 A BE A 1 HT T AN [R] 26
T MIOL A Jo o ot 8 1) 3 WL PP Ay , S LA o Jo Ak
55 B WALSE AL Pl A 45 5 A1 A T 2543 1E ¢ MIOL A
ARG BIIFRL, Rl AR L MIOL #4 £ 328 i 1k 5 4 1 A B3
s
S 3k
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