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Purpose: We compared the short-term visual outcomes of patients fitted with trifocal diffractive intraocular lenses (IOLs) and bi-
focal IOLs 3 months after IOL implantation.

Methods: We included 38 eyes undergoing IOL implantation at a single tertiary hospital. In all, 21 eyes received bifocal IOLs
(TECNIS® 1 ZLB0O; Abbott Medical Optics Inc., Santa Ana, CA, USA) and 17 received trifocal diffractive IOLs (FineVision™
POD F; PhyslOL SA, Liége, Belgium). The primary outcomes were corrected and uncorrected visual acuities at 4 m, 50 cm, and
33 cm on postoperative weeks 1, 4, and 12, and the spherical equivalence values at those times. The secondary outcomes in-
cluded contrast sensitivity measured using an Optec 6500" instrument (Stereo Optical Co. Inc Chicago, IL, USA) 4 weeks af-
ter surgery, the numbers of total and internal optical aberrations assessed using the iTrace® (Tracey Technologies, Houston,
TX, USA) instrument at 12 weeks, symptoms including glare or halo, and the need for spectacles when engaging in daily
activity.

Results: One week after surgery, eyes implanted with trifocal IOLs exhibited significantly better uncorrected near vision com-
pared to eyes that had received bifocal IOLs, and at weeks 4 and 12, uncorrected intermediate vision was also better in the for-
mer eyes. The mean spherical equivalence did not significantly differ between the two groups, nor did the contrast sensitivity
measured on postoperative week 4 or the numbers of optical aberrations evident at postoperative week 12. Eyes fitted with tri-
focal IOLs appeared to suffer less from glare or halo, but the between-group difference was not significant. The two groups did
not significantly differ in terms of the need to wear supplementary spectacles.

Conclusions: Trifocal diffractive IOLs seem to afford superior intermediate vision compared to traditional bifocal IOLs, and may
therefore improve visual outcomes at varying distances in patients undergoing cataract surgery.
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Table 1. Preoperative subject characteristics and demographics in patients implanted bifocal or trifocal intraocular lenses

Bifocal intraocular lens Trifocal intraocular lens p—value*

Number of eyes (patients) 21 (14) 17 (11)

Right eye:Left eye 12:9 7:10

Ages (years) 58.53 +10.68 63.17 +7.36 0.21
UCDVA (logMAR) 0.41 £0.35 0.42 +£0.26 0.94
SE (D) -0.30 +£2.30 -0.44 +£2.56 0.88
Mean K (D) 44.02 +0.97 43.82 £1.19 0.65
Axial length (mm) 23.75 £0.73 23.65 +£1.02 0.77
ACD (mm) 3.38 £0.29 323 £0.44 0.32
IOL power (D) 20.20 +2.08 19.67 +2.42 0.54

Values are presented as mean + standard deviation unless otherwise indicated.
UCDVA = uncorrected distance visual acuity; logMAR = logarithm of the minimum angle of resolution; SE = spherical equivalent; D = di-

opter; K = keratometry; ACD = anterior chamber depth; IOL =
"Student 7-test.

intraocular lens.
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Table 2. Uncorrected distance, intermittent, near visual acuity, and spherical equivalent for subjects with bifocal or trifocal intra-

ocular lenses

1 week 1 month 3 months
Bifocal Trifocal Bifocal Trifocal Bifocal Trifocal
intraocular  intraocular p-value’ intraocular  intraocular p-value’ intraocular  intraocular p-value'

lens lens lens lens lens
UCDVA (logMAR) 0.09 + 0.11 0.12+0.11 045 0.07 £ 0.08 0.11 +£0.14 0.36 0.07 +£0.07 0.07 £0.12 0.86
CDVA (logMAR) 0.03 £ 0.05 0.024+0.02 0.22 0.02 +0.04 0.03 +0.05 0.68 0.02 +£0.04 0.03 £0.06 0.91
UCIVA (logMAR) 0.16 £ 0.10 0.18 +£0.11 0.58 0.194+0.10 0.12 +0.08 0.04 0.18 +£ 0.08 0.08 +0.12 0.02
UCNVA (logMAR) 0.18 £ 0.06 0.10 + 0.07 <0.01 0.12 £ 0.09 0.08 +£0.10 0.26 0.13 £ 0.10 0.08 +£0.03 0.17
S.E (D) -0.12 £ 0.33 -0.22+0.40 046 -028+0.41 -022+045 0.68 -0.22+0.35 -0.22 +0.40 0.99

Values are presented as mean + standard deviation unless otherwise indicated.
UCDVA = uncorrected distance visual acuity; CDVA = corrected distance visual acuity; UCIVA = uncorrected intermittent visual acuity;
UCNVA = uncorrected near visual acuity; S.E = spherical equivalent; D = diopter.

*Student #-test.
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Figure 1. Contrast sensitivity score in patients implanted with the bifocal or trifocal intraocular lenses at different lighting condition
(photopic and mesopic) and different glare at 1 month after cataract surgery. (A) Photopic with glare. (B) Photopic without glare.
(C) Mesopic with glare. (D) mesopic without glare. CPD = cycle per degree.
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Table 3. Internal aberrations of eyes implanted with bifocal or trifocal intraocular lenses

Parameter (uM) Bifocal intraocular lens Trifocal intraocular lens p—value*
RMS total 0.57 + 0.27 0.64 + 0.29 0.48
Total HOA 0.37 £ 0.22 0.37 + 0.23 0.93
Coma 0.18 +£0.12 0.15 + 0.09 0.55
Spherical -0.05 + 0.10 -0.06 + 0.09 0.71
Trefoil 0.17 + 0.12 0.18 + 0.12 0.72

Values are presented as mean + standard deviation unless otherwise indicated.

RMS = root mean square; HOA = high-order aberration.
"Student r-test.

Table 4. Response to presence of discomfort due to glare or halo, needs for spectacles 3 months after cataract surgery, for subjects

with bifocal or trifocal intraocular lenses

Bifocal intraocular lens Trifocal intraocular lens p-value’
Glare 26.7 (4) 17.6 (3) 0.28
Halo 33.3 (10) 17.6 (3) 0.16
Needs of spectacles
For near 9.5 (2) 0 (0 0.20
For intermittent 0 (0) 0 (0) -
For distance 4.8 (1) 59 (1) 0.88

Values are presented as n (%) unless otherwise indicated.
"Student -test.

ok sA|ut AAbAggo| A 271A 2 o] S 1 =
ﬂiol o] whef, olof] mE& 7] % s ¢

FAA7E 2R E A, AA Ao AL HS uf, A
| 27Aele] AR AR F71e) Al 5
AIE Wl dtge] maso] gk
Ao A W A7 5 17 ok AR ] TECNIS®
1 ZLBO0O (Abbott Medical Optics Inc.) ©]Z27 QlF5A A
¢} FineVision™ POD F (PhysIOL SA) At=24 2444

LTz} o

2 A% BN S4 F WAE, FAe, 2A29) A
22 wsknA stk

T e F Y L A H A dAe el
A, 33 em] 249 UekAlE, A4 mAAE, FEd
= el 242 B fold Aol glglouh ZYa
@ A2 50 on] FLsIel RIS V1Y ) olF 2
AFHAZO] 0.19 £ 010 (logMAR), HF2H AFH%
15291 0.2 = 008 (oMAR)SISLo5], 181 Sl 21t
0.18 + 0.08 (logMAR), 0.08 = 0.12 (logMAR)Z AtZ274 ¢
TN G A 2 AT 6 17 2

o||

st SAE URMA Y2 o]F27] Aol 0.16 +
0.10 (logMAR), AF=z4 <QlaiAwo] 018 + 0.11
(logMAR)& = o Zhof| f-2Jgt &fo]7} glolom, @3]e &
Ag] Yetage 24zt 0.18 + 0.06 (IogMAR), 0.10 = 0.07
(logMAR)E HF2H AFsAATte] fFoshAl =S8kt
Mojzis et al*9] Ao A 4524 QgagA|e] S5t

Al
=
.3_7_]ﬂ /\]Eﬂ g}-o]b‘]— 19\10

— b

of B4oz HusIT otk & AT 452 AT
g SA4A2G33 em)oll 25 H 77t
Al =K Aol 31 4 A
O Al AR, - 15 o] e Lk
Aol Aol & 7HAAL & 4= Qe sHA|RE o] %, 17114, 3
A4l Fle) 2 staEe] gele Aolrt gl Aew
Hof, 714 A7t ad Ao=w *gZ‘%E}.
w7 QB4R 2o
A T8 HE Zoln, o} F4) 9o 3
2HE 9o OIDIXH e 29 & U=EF LAEHA
AzApabet 2b7] o2 5] FHSAEE 7HA AL RS
gtelo] qlom, o]2et JAFAgdAo] Wi a7t o5 %
"J%’\@iﬂ A AF2d AFAA oA Aol 7t Jlex
o BrAska $AAE o8 SAshaict tha
% A w2k 54 Al of2] 7HE oA E o] &-3f
g3t Hartmann-Shack pAHARCH= SE 9 HAE Alef
o] AZE o83 HASI= iTrace™ (Tracey Technologies)
olgshe Aol B st mud o et £ «
FoA = iTrace® (Tracey Technologies)E ©]-8-3}o] &2k
A, wges F 5 AR g 4ARe 2o
£ molx) erslek

(

ju]
)
1=}
2
©
o

nilrlinﬁmr__cl>4 HTQ
r_E B2

=

329



2] FAato]l 22 ¢ 2A Yehton, o] Sheppard et
al?9] Ao A= Folsh # 31% S l *l~9~ 2

0]»5]01 /Kl—7] ZA}
ol A0 ST SHAIE 2 ol 71
A A3 Aeh naAAS W, F 7 71 §)
E]_o]z]l— 01—01—9_13:1

3t ol = Aol M dheto] A
th gAol Slol, 25 AA thpn At Bad 2
oJct.

S olF AYLAS 98 AR Baw Sh=
olF2d AT AATI AF2A AFTFALE ol 2
ol5 Holx|= Sttt 53] AF2A AFAAolA
Ae] Algnd oHEe a7 = ks Uoka Hol oF
e A ghott 7] Aol FeL, - A2 A
(050458 S| FHEs WO R T L2 Ao HS 9
sto] Qe Ageten, & 7 b2y AdssgA e
gotA atol& Qlsf UetAlY wAS 9%k o A8 &
87do] DefAIA= FUTh AR FHAE A Al Qb
73 280 aAE AtolE HolAE ¢%h=t, o= & ¢
—?011*1 e ety $A 9 SEs & ujof AAA

QL Aol Zol7t e = oS HAHA] Eek A, LA
ol Aol dEs Foll AT Ao] gAH e wetEnt
olo] tsto] 3 A Aol whet b 289 T
ol tiste] 2l 4= = F7H4 97 28 Jlom
Azt

& B 37|Lolg}

gk Hef A Algho]
A7 2A2(33 cm)

8 271712)(50 em)@} 7} Q1B Ale] 27Tk ESo
sgaks 28AeH: Hfol7}k glon, AFH mUEge
AHAR NN F AR APA daaTelE o)

7F Lo, 235 o|24 A AY St e st
F7H A 3 9ad Ao Az o]gk Alghd
ol EekaL, 2 At obd] A AlAIF o= ol AE
A gksrom, ol A ol el vlugk A §l= 42 <l
SAA Y] A AE Bt HollA Y9E 7HA]
Itk EgE oS24 AdEAeke] AakA gl Hlwt
o|FojF L, o]Fo] A7]A v W EAst= & AT
ks AASHE dtete Follal 9olE 7HAaL Qltkar
*ﬂzu]'@'q

A=A 34 o]2xA Q2AAel TECNIS® 1

Z1LB00 (Abbott Medical Optics Inc, Santa Ana, CA, USA)2}

330

9 A2

SA)E vl B4 23, e 5 304 T, 97, 2712
oAl Al 2l

Aot 53] 2 Ag=A ‘ﬂ%?xﬁﬂb o4 01%

TrAAED o 93t SAE AlEE Hol, & Q)
e fudse 5 odd 13101]*1—4 Y =

T d Ao 7l

.7}_
o]

o

REFERENCES

1) de Silva SR, Evans JR, Kirthi V, et al. Multifocal versus monofocal
intraocular lenses after cataract extraction. Cochrane Database
Syst Rev 2016;12:CD003169. doi: 10.1002/14651858.CD003169.
pub4.

2) Kook D, Kampik A, Dexl AK, et al. Advances in lens implant
technology. F1000 Med Rep 2013;5:3.

3) Cochener B, Lafuma A, Khoshnood B, et al. Comparison of out-
comes with multifocal intraocular lenses: a meta-analysis. Clin
Ophthalmol 2011;5:45-56.

4) Gatinel D, Pagnoulle C, Houbrechts Y, Gobin L. Design and qual-
ification of a diffractive trifocal optical profile for intraocular
lenses. J Cataract Refract Surg 2011;37:2060-7.

5) Fell-Carlson D. Working Safely in Health Care: a Practical Guide,
1st ed. New York: Delmar Cengage Learning, 2007; 77.

6) Evans JR, Fletcher AE, Wormald RP; MRC Trial of Assessment
and Management of Older People in the Community. Causes of
visual impairment in people aged 75 years and older in Britain: an
add-on study to the MRC Trial of Assessment and Management of
Older People in the Community. Br J Ophthalmol 2004;88:365-70.

7) Kim C, Kwon JW, Wee WR, et al. Factors affecting the visual out-
come of cataract surgery in the very elderly. J Korean Ophthalmol
Soc 2007;48:905-10.

8) Allen ED, Burton RL, Webber SK, et al. Comparison of a dif-
fractive bifocal and a monofocal intraocular lens. J Cataract
Refract Surg 1996;22:446-51.

9) Steinert RF, Post CT Jr, Brint SF, et al. A Prospective, randomized,
double-masked comparison of a zonal-progressive multifocal in-
traocular lens and a monofocal intraocular lens. Ophthalmology
1992;99:853-60; discussion 860-1.

10) Cochener B, Vryghem J, Rozot P, et al. Clinical outcomes with a
trifocal intraocular lens: a multicenter study. J Refract Surg
2014;30:762-8.

11) Postolache C, Postolache O. Comparation of refractive results with
bifocal implants AT LISA 809 and trifocal AT LISA TRI839. Rom
J Ophthalmol 2015;59:100-2.

12) Mojzis P, Kukuckova L, Majerova K, et al. Comparative analysis
of the visual performance after cataract surgery with implantation
of a bifocal or trifocal diffractive IOL. J Refract Surg 2014;30:666-
72.

13) Gatinel D, Houbrechts Y. Comparison of bifocal and trifocal dif-
fractive and refractive intraocular lenses using an optical bench. J
Cataract Refract Surg 2013;39:1093-9.

14) Mojzis P, Pefia-Garcia P, Lichneova I, et al. Outcomes of a new dif-
fractive trifocal intraocular lens. J Cataract Refract Surg 2014;
40:60-9.



-MYY| 9 EEY Tzl ASEH Hlw -

15) Vryghem JC, Heireman S. Visual performance after the im-
plantation of a new trifocal intraocular lens. Clin Ophthalmol
2013;7:1957-65.

16) Jonker SM, Bauer NJ, Makhotkina NY, et al. Comparison of a trifo-
cal intraocular lens with a +3.0 D bifocal IOL: results of a pro-
spective randomized clinical trial. J Cataract Refract Surg 2015;
41:1631-40.

17) Lee H, Lee K, Ahn JM, et al. Evaluation of optical quality parame-
ters and ocular aberrations in multifocal intraocular lens implanted
eyes. Yonsei Med J 2014;55:1413-20.

18) Jun I, Choi YJ, Kim EK, et al. Internal spherical aberration by ray
tracing-type aberrometry in multifocal pseudophakic eyes. Eye
(Lond) 2012;26:1243-8.

19) Kim JS, Jung JW, Lee JM, et al. Clinical outcomes following im-
plantation of diffractive multifocal intraocular lenses with varying
add powers. Am J Ophthalmol 2015;160:702-9.e1.

20) Dick HB, Krummenauer F, Schwenn O, et al. Objective and sub-
jective evaluation of photic phenomena after monofocal and multi-
focal intraocular lens implantation. Ophthalmology 1999;106:
1878-86.

21) Woodward MA, Randleman JB, Stulting RD. Dissatisfaction after
multifocal intraocular lens implantation. J Cataract Refract Surg
2009;35:992-7.

22) Sheppard AL, Shah S, Bhatt, et al. Visual outcomes and subjective
experience after bilateral implantation of a new diffractive trifocal
intraocular lens. J Cataract Refract Surg 2013;39:343-9.

=5 22 AME FE HEE
IMETAIC Yo 2UE Hlw
oot 98 212 ols=g 2

oIZAHH|(FineVision® POD F, PhyslOL SA, Liége, Belgium)

[

X
of 21Xt SHAC
=

| AIBAHA|O| T|7r0] OHH

I REH2 WIS SI510] BT 0IBET ATABHY 42 3

—/,>7517'K1I(TECNIS® 1 ZLBOO, Abbott Medical Optics Inc., Santa Ana, CA, USA) & 3|8 AM=xH
HUeS ANPER2 2t 2120 17012 TN R 2 3 15, 17E, 374
1

2ztol Az, &7t el, 272l(4 m, 50 cm, 33 cm) LIQtAI, B2 wHAIY, THAXUSXIE SH6IACH 2 & UIE &
Optec 6500® (Stereo Optical Co. Inc., Chicago, IL, USA)Z 0|23t [{H|Z =2 H|Z3IHoH, 42 5 3/4Y 5 iTrace® (Tracey
b

Technologies, Houston, TX, USA)E 0|&2¢ct LHE £X}IE H|WSIRCH &= & =841

272 Sdol tioto] 2=, 282

IR FF0l hatod =ASHAC

2 22 215 F 0|S2E US+IHZED E2H LS+ FHT0M 22l LHFAIZ(33 cm)0] RS U2, ¢
= 1748, 3748 Fole SR LEAIZ(50 cm)Ol oI5k bF o FHUAUSK], s, WReRe Rol8h XH0
= itk e & =2 H €RE Y2 oE2H U5+E N =5 o HA HEteLl folst X0|E 20[X= 2
AF A URYE F = ¢ |G 0|7 AT

ZE 3E 52 U3 2 0|52 UZ+HNED 240 U AHE B0, W+ = X9 e 2
oMol AE S0l XY A2z J|thEct

(CH Stertat 3| x| 2018:59(4):325-331)

331



