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Clinical Results and Optical Quality of Diffractive Multifocal Intraocular Lens
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Purpose: To compare postoperative clinical outcomes, optical quality, and patient satisfaction between two types of diffractive
multifocal intraocular lens (IOL, Acri Lisa 366D and Acrysof ReSTOR +3.00 D).

Methods: In a total of 68 eyes, one of two diffractive multifocal IOL (Acri Lisa 366D and Acrysof ReSTOR +3.00 D) was implanted
after cataract extraction. Visual acuity was measured postoperatively at one week, 1 month, and 6 months. Contrast sensitivity,
wavefront aberration, and visual function were determined via questionnaire at postoperative 1 month.

Results: Intermediate visual acuity of Acri Lisa 366D and Acrysof ReSTOR at 6 months were 0.31 + 0.14, and 0.24 + 0.11 (log
MAR), respectively. At 6 months, near and distant visual acuity results showed no significant differences between the two
groups. The photopic contrast sensitivity of Acri Lisa 366D at 6 cycles/degree was 55.36 + 7.40 and showed significant differ-
ences with Acrysof ReSTOR (47.25 + 9.67). The mesopic contrast sensitivity values of Acri Lisa 366D and Acrysof ReSTOR were
40.26 + 11.38 and 28.97 + 10.45, respectively, and the spherical aberration values were 0.037 + 0.039 um and 0.105 + 0.066 pm.
The spherical aberration of Acri Lisa 366D was significantly lower than that of Acrysof ReSTOR. Total and high order aberration,
coma, and trefoil show no significant differences between the two groups.

Conclusions: The Acri Lisa 366D multifocal IOL showed better contrast sensitivity and spherical aberration compared to Acrysof
ReSTOR multifocal IOL, which had an effective intermediate visual acuity.

J Korean Ophthalmol Soc 2015;56(12):1867-1873

Key Words: Contrast sensitivity, Multifocal intraocular lens, Patient satisfaction, Spherical aberration

=
=
o
4>
i)
N
rE
i)

O
o
%

)
2
lo
A

>.
_{>~l

O

m Received: 2015. 4. 10.
m Accepted: 2015. 10. 1.

® Address reprint requests to Jin Seok Choi, MD, PhD
Saevit Eye Hospital, #1065 Jungang-ro, llsandong-gu, Goyang
10447, Korea
Tel: 82-31-900-7700, Fax: 82-31-900-7777
E-mail: zenith716@hanmail.net

® Revised: 2015. 9. 1.

(© 2015 The Korean Ophthalmological Society

d o

P AolA Hold), Hoj o

3jof wo] ALGEIT ik ol 7]

= ﬂllo

.
ER
o &=

=]

A7y St Al 2 AaE Hlofe giRE

of A= A Al EE7]f QEdlof W TS Heks|
F=dl, BA7HA] EPZ'EH 013—%“3%1]% w2 TR A
Eo] FA7L ke A gAE A9
Ne Ao o|=3ith 0431 °4¥E°M [ =

A7k 2AReE AT ARS WEG W BEAA Fo)
7120 BEY ABLAA] ) PHYEEE FolFl
A4S 7T ek geFoLt, olsh B ozt &R A

oL} WFelol 7L FAke] AYIALL hul st At

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

1867



- Ci&totnfets| x| 20154 Al 56 A

T PAEE ok HusHw ok
olefgt thx3 "L%#Xc’liﬂh g ofe 71H =4
ﬂﬂ TASHA Eol H glol HA =
R
Xﬁﬂa Adste A5 dAY Alge giis HES
2A7 Algle ZA|o| Huygens-Fresnel $2]of 7]uls}od,
2o 1SS B9 29 F2HS 52 279 B
Aglol Awate)’ oleiat Haha B4z frjele 27
o] A2 g & ik ST TR Eyolt 3,
a8 YA o= 24 9] ofmAIZF WhAste] 23 W ofm
A9 ouiZES AN 4 Aok gEAew wol
A& E Al Q1= AcrySof ReSTOR (+3.00D) intraocular lens
(IOL, Alcon Laboratories Inc., Fort Worth, TX, USA)¥u}
olz}t Acri Lisa IOL (Carl Zeiss Meditec, Jena, Germany)
o] ol £} AHGE T Y FAIRIE, wchHe] u
Hlog R 330 ATy HuEloh?
AT 71 ATES] B9, A I B AT
ol Me] IS Wl Ao| tRoln, BAje] 4
A2 Yo 2 R 1) 4 gl A7)t e Q)
AA] EAQu Zh2re] AR, XA, AR Al
NS B ae] ol g AT obHA vlge
ofm], 384 EQlo] thxd AF4AHAY] o]#Et Al
5 3ro) e A4l fzbel ot Q7 obH7b mn
2 v} gl Ablolek. olof el & AL 44 €
Qo] thxd g4 A A2l AcrySof ReSTOR (+3.00D) IOL
T} Acri Lisa IOL& v]w HEA51o] Aebdo dis) Lol
1A} sk

ol
—

e N ook i
0]1" ox o -‘I)‘ 4
-0, —IN ne)

N

I

CHef a2

2010 9L EE 2010 12€7HA] 2 Qtafof| A W=t
o2 At vky HHLHZ}- _/,:%2 /\] 3] "ke Fx ]"5 Acri Lisa
366D thxd AT ANES AR S 24} 207 34

o7} AcrySof ReSTOR (+3.00D) ThH Q134=AA] AF¢]
S5 Al S B} 211 349kS T e R A At
£ AFgstgleh o2 384 At 485
O 2= o]z 40-804] Ato]o] Ao 1=l Wt 2l
oS R S F Y] 28-S YA Y SRS
Fo sigleh 24 WAl -1L0YZE mRtew Skl
Aol FFE & 5 e sWdolu Wuhate), Zhat 2E,
Zhh B QR 0] 719k, A o, St WS X
et Aol JgE £ 5 ol Weraska 22 71443
o] YAU Ztah FHeES AleY vk AR A|Qlstoict
EZF AAAQ oMo g Ale et F FuEt 2

—_
(e
()]
(e}

H125-

79 2YE 88k ARl SR SRS st
BE o AE Y] AlEAY AR RS

Sk, Aol digh 71 x)7F AU Al 2 AF A9l st
et

42 A FHAR= IOL master (Carl Zeiss, Jena, Germany)
£ o] 83fo] oA W Zk e =A5e]
A =45 Foka HHIHXPOI A5} IOL master2 &% o ]
o B H9 43 Asen o] §5to] ST 24 F
A hS Aol M BE UgeS
3 E]—S; E]:= IOL master2 =74
3 g, Wt 20] 5L Tefslel 44 T e A
ol F R QAFA EE sl

a2 372 SAKBNH, PKH, CIS)of &Jsf A3 =]t

& HPHL 2 7 0.5% proparacaine hydrochloride 7919
(Alcaine®, Alcon, Fort Worth, TX, USA)©S. 2 Zot o33t

522 mm Sz S-S ARel Aol FAR 5

mm Z7)o] f19 A AAE AW H AR 2
AL AT ok 44
A 1971 0.3% gatifloxacing 315 43] H6l i & &
0.3% gatifloxacin ¥ 0.1% fluorometholone-& 515 43| 45
2 Aeistet
$e ¥ EAY APRE 28 T 13,19, 63 2
2| pastol $2h] AloIA ot 2 Arhwd A
, 2A8E= 33 em, 714 2= 70 cmol| A &
Stk YA AlEE 100% the|7=2] Early Treatment
Diabetic Retinopathy Study (ETDRS) X}E(Optec 6500,
Stereo Optical Co. Inc., Chicago, IL, USA)E ©]-8-3}o] 3

AFE(85 candelas [cd/m’), 4 mo| 4] 243+t 27
2] AlZ2 Logarithmic Visual Acuity Chart 2000 New
ETDRS (Precision Vision)& ©]-&3}¢] %‘—)r"% ALl (85
cd/md), 33 emo|A 2A5FA T, 7448 AlES 70 cmol
A 2A, DAY 24T BUR 2A0R 296y
=

e EE & & 3t o] FACT XFER] Optec 6500
R (Stereo Optical Co. Inc., Chicago, IL, USA)S A}-&-3}0]
HA ol gt AP e ol A 8- “dEll(photopic, 85
cd/m’)9} 9H-S Abel(mesopic, 3 cd/m))ol|A] 1.5, 3, 6, 12,
18 cycle/degreerttt S5t FIO|HIRE 3= & &
31 Do Wavescan Wavefront'™ system (VISX, SantaClara,
CA, USA)S o] &3}9t}.

71520l AT} AAIEre] A o] AS LehfE A7)
AR} AT S T 1)Ll Ftolg nl 2okl
TAE A7) SAER] 259 Hob AR 39 (NEL-VFQ-25)S
AHgSH] TS AARSkAL AR S AR dA

2~
_1__]_ ]

AFHA

)

o?i fto



A, a2|m e ¥t FES w2 A4sgot” 24
3971 G4 L2 715S 100702 1o 00 A FE]

% 9007 2.2 3kt AjRate

F/IQ} HAH, %@_Oﬂ 1 gt 7} 3749] ol el =

E—

%73]] ﬁ;lﬂéiit SPSS 12.0.1 for Windows (SPSS Inc.,
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LISA, AcrySof ReSTOR (3.00D) Z+Z} 57.2 + 13.44] 62.0

Table 1. Demographics of the study group

+ 021D%AL, =& A Fat k549 dol= 717 23.84 +
0.81 mm, 23.54 + 0.98 mm$ITHTable 1).

AT LISAS & 5 154 UM [He A 0.11 £
0.12, 57tA2] 0.29 + 0.17, ¥A2] 0.09 + 0.14% 3L, WA

AlgL 278 0.08 + 0.13, YA 2] 0.08 £ 0.16 (logMAR)
oldlct 4 & I/HEA YetA gL 78] 0.09 £ 0.13,
Z7v72] 027 £ 0.15, 972 0.07 + 0.1291, LA EL
272 0.08 £ 0.11, ¥4 2] 0.07 £ 0.110]34T} 4% T 67
A oA EL A7 0.10 + 0.11, 37+ 2] 0.31 + 0.14,
78] 0.08 + 0.149 1, ZAAHEL 27T 0.06 + 0.14,
272 0.06 = 0.10 (logMAR)©]2ItHTable 2).

AcrySof ReSTOR (+3.00D)9] =& & 154 LA EH 2
272 0.18 + 0.17, 3772 031 + 0.10, 972 0.11 +
0.080]%131, WAAHLE —;Lﬂa] 0.10 = 0.11, ¥7]2] 0.09 +
0.07 (logMAR)®|QIth. =& 3 1717 LbAI S AT

IOL groups AT LISA 366D AcrySof ReSTOR (+3.00 D) p-value

No. of patients (eyes) 20 (34) 21 (34) -

Mean age (years, n) 572 + 134 62 + 10.3 -
Target diopter (D) -0.06 + 0.17 -0.08 + 0.21 0.12
IOL power (D) 21.23 +1.68 21.36 + 2.11 0.12
Axial length (mm) 23.84 + 0.81 23.54 + 0.98 0.14

Values are presented as mean + SD unless otherwise indicated.
IOL = intraocular lens.

Table 2. Postoperative visual acuity after multifocal IOL implantation (log MAR)

Postoperative 1 week

Postoperative 1 month

Postoperative 6 months

AcrySof ReSTOR AcrySof ReSTOR AcrySof ReSTOR
AT LISA 366D (+3.00 D) AT LISA 366D (+3.00 D) AT LISA 366D (+3.00 D)

Distance

UDVA 0.11 £ 0.12 0.18 + 0.17 0.09 + 0.13 0.08 + 0.11 0.10 £ 0.11 0.08 + 0.10

CDVA 0.08 + 0.16 0.10 £ 0.11 0.08 + 0.11 0.07 + 0.07 0.06 + 0.14 0.07 + 0.07
Intermediate

UIVA 0.29 + 0.17 0.31 + 0.10 0.27 £ 0.15 0.31 + 0.11 0.31 £ 0.14 0.24 + 0.11
Near

UNVA 0.09 + 0.14 0.11 + 0.08 0.07 £ 0.12 0.06 + 0.08 0.08 + 0.14 0.14 + 0.10

DCNVA 0.08 + 0.13 0.09 + 0.07 0.07 £+ 0.11 0.06 + 0.10 0.06 + 0.10 0.10 + 0.07

Values are presented as mean + SD.

IOL = intraocular lens; UDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity; UIVA = un-
corredted intermediate visual acuity; UNVA = uncorrected near visual acuity; DCNVA = distance-corrected near visual acuity.

Table 3. Wavefront aberrations (um) after intraocular lens implantation

Total RMS HOA Coma Trefoil
AT LISA AcrySof AT LISA  AcrySof AT LISA AcrySof AT LISA AcrySof AT LISA AcrySof
366D ReSTOR 366D ReSTOR 366D ReSTOR 366D ReSTOR 366D ReSTOR
0.66 + 0.57 + 0.24 + 0.27 + 0.037 + 0.105 + 0.119 + 0.107 + 0.137 + 0.210 +
0.29 0.31 0.08 0.10 0.039 0.066 0.056 0.049 0.056 0.037

Values are presented as mean + SD.
RMS = root-mean-square; HOA = higher-order aberration; SA =

spherical aberration.
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Figure 1. Mean log contrast sensitivity functions in patients implanted with the Acri Lisa 366D and AcrylSof ReSTOR intraocular
lenses for different lighting conditions (85 cd/m* and 3 cd/m”) at 1 month. (A) Photopic contrast sensitivity. (B) Mesopic contrast

sensitivity. CPD = cycle per degree.

0.08 £ 0.11, =749 0.31 £ 0.11, ¥AF 0.11 £ 0.07°]}
3, AAFAHLE A 0.07 £ 0.07, YA 0.06 £ 0.10
(logMAR)©|SIt}. = $- 67]1 LA UStAI e A 2] 0.08
+ 0.10, =742 0.24 £ 0.11, €A 0.14 £ 0.100]% 31,
HAAEE A 007 £ 0.07, €AZ 0.10 £ 0.07
(logMAR)©| QJcKTable 2). 977/ 2] logMAR 4|22 7ol
7F Qlgla, 078 AlEE 671€A ol Acri Lisa 366D
o 4 0.31 + 0.142 AcrySof ReSTOR SN6AD1++2] 0.24 +
0.110] H]3l F-oJatA WUTHp<0.021).

JOIELEE SRS 54 T LAl 7 A%
ZHtotal root-mean-square [RMS])= AT LISA”7} 0.66 = 0.29
um% il 1Y5A= 024 £ 0.08 um$ 2w, AcrySof
ReSTOR (+3.00D)= QFLAH =217} 0.57 + 031 um$L
T2k 027 £ 0.10 pm$ATHTable 3). AA) U 19
212k coma 9 trefoil > 2Fo|7} GO, SRl Acri
Lisa 366Dl 0.037 £ 0.039 um& AcrySof ReSTOR
SN6AD1+9] 0.105 + 0.066 umof v} 52314 3%
(p<0.014).

& 5 197 A ell(photopic) oAl A3t ofju] gt
=+ Acri Lisa 366D7} 1.5, 3, 6, 12, 18 cycle/degreeo]| A
Z¥zZF 23.03 £ 2.96, 47.69 + 4.36, 55.36 £ 7.40, 21.63 +
3.79, 5.12 £ 0.900]%1 11, <=8 ArElj(mesopic)of| A= Z}2F
28.03 £ 2.85, 54.03 £ 5.20, 40.25 + 547, 9.03 £+ 2.04, 2.90
+ 1.530]%131, AcrySof ReSTOR (+3.00D)= H<3- AEj
(photopic)oll 4] ZHZF 23.03 + 2.96, 47.69 + 4.36, 55.36 +
7.40, 21.63 + 3.79, 5.12 + 0.900|%3, IS AMH
(mesopic)ol| A= 34.17 + 2.46, 52.80 + 4.51, 28.97 + 4.60,
6.48 + 127, 1.73 £ 0.560|2{THFig. 1). Acri Lisa 366Dt
< HeRE AAMY B8 AJES] 6 epdofl A 55.36 + 7.40
O & 4725 + 9.672] AcrySof ReSTOR SN6ADI1o]| H] 3]
oot =k (p<0.037), U=s FElS] 6 cpdofA=

A0
g
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