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ABSTRACT Ophthalmology in Russia. 2023;20(4):656-663

Purpose. To evaluate the performance and the visual outcomes of Acrysof PanOptix trifocal IOL in terms of safety, efficacy, predict-
ability and assessment of the quality of vision after implantation as regards; contrast sensitivity and ocular aberrations. Methods.
A prospective interventional non randomized study that included forty eyes of twenty one patients with senile cataract. All surgeries
were carried out between September 2018 and January 2020. Patients underwent phacoemulsification for cataract removal with I0L
implantation. They were divided into two groups; group(A) included twenty eyes of eleven patients who were implanted with AcrySof
IQ PanOptix trifocal IOL Model TFNTOO. While group (B) included twenty eyes of ten patients who were implanted with monofocal
AcrySof I0Ls as a control group. Results. There were 21 subjects enrolled in our study. Mean age was 56.6 + 6.9 years in group
(A) and 62.8 = 7.1 years in group (B),(range 50-70).We found statistical significant difference between both groups with group A
showing better post operative uncorrected distance, intermediate, near, and best corrected near visual acuity . Group (B) showed
statistically significant better post operative contrast sensitivity compared to group (A). Conclusion: In this study, Acrysof PanOptix
trifocal IOL showed excellent safety, efficacy, predictability and spectacle independence at all distances, This prospective interventional
non-randomized study showed excellent safety, efficacy and predictability of the PanOptix IOL with higher spectacle independence,
slightly impaired contrast sensitivity without affecting daily activities. However, contrast sensitivity was compromised in comparison
to the monofocal group and high order aberrations (coma, trefoil) were noted to be higher affecting the quality of vision but not the
daily activities of the patient.
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Uenb: oueHnTb addheKTVBHOCTL pe3ynsTaTtoB npvMeHenna TpudoraneHon VO0JT Acrysof PanOptix ¢ To4kn 3peHns BesonacHocTw,
3(hthEKTUBHOCTY, MPELACKA3yEMOCTN PE3yNbTaToB U OLEHKU KayecTBa 3PEHVA MOCIE UMMNaHTaLMN; KOHTPAcTHYIO YyBCTBUTENbHOCTb
n abeppauvn. MeToppl. NpocneKTVBHOE MHTEPBEHLIMOHHOE HEPaHAOMU3VPOBaHHOE uccrnefoBaHve, BroyasLwee 40 rmas 21 nauven-
Ta Co CTapyecHon KaTapaKTon. Bce onepauun Beinv npoegeHsl B nepuog, ¢ ceHTABpAa 2019 no AanBapb 2020 r. MNauneHTam npoBeeHa
tharoamynbcudmKauma KaTtapakTtbl ¢ nvnnaHTauven V0J1. MauveHTsl Beinv pasgenedsl Ha ase rpynnbl; rpynna A Brntodana 20 rmas
oOVHHagLaTy nauneHToB, KoTopbiM Bbina nvnnaHTupoBaHa TpudoraneHaa VI0JT AcrySof IQ PanOptix mogeny TFNTOO. Mpynna b Beina
HKOHTpPONbHON 1 BKNto4ana 20 rnas fecATy nauneHToB, KoTopbiM Beina nvnnaHTupoBaHa MoHodoKanbHaa 0J1 AcrySof. CpegHuin Bos-
pacT coctaBun 56,6 + 6,9 roga B rpynne A n 62,8 + 7,1 roga B rpynne b (gnanasoH 50-70 net). Peaynbratbl. O6HapyH*eHo cTtatu-
CTUYECKM 3HAYVMOE pasnuyvie mMergy obevmu rpynnamu, npudem B rpynne A nonyqeHsl Gornee BbicOKaA MocreonepaLyoHHaA ocTpoTa
3peHnA 6e3 KoppeKumn BOanb, Ha MPOMEMYTOYHOM, C KOppeKuven Ha bnnskom pacctoAHun. B rpynne b nvena mecto ctatvcTu4ecku
3Ha4YMMO Ny4LLAA MocrieonepauvoHHaA KOHTPacTHaA YyBCTBUTENBHOCTb MO cpaBHeHWo ¢ rpynnon A. BeiBogwbl. B viccneposaHuy npo-
[EMOHCTpVpoBaHa BbicoKas 6GesonacHocTb, ahtheRTUBHOCTb, MPEeAcKasyeMOCTb U HE3aBMCUMOCTb OT OYHOB Ha BCEX PACCTOAHMAX
npwv ncnons3oBanun TpudoraneHoi 0JT Acrysof PanOptix. OgHako oTMeYeHa HECKOMNbKO CHUMEHHAA KOHTPacTHaA YyBCTBUTENBHOCTb
no cpaBHeHuio ¢ rpynnon B (moHodoraneHaA 0J1), 4To He BNMANO Ha MOBCEOHEBHYKD OEATENbHOCTb MauveHTa. Bbino oTmeyeHo,
410 abeppauuy BbICOKOro nopAgKa (Koma, Tpedonn) Bonblue BAMANM Ha Ka4ecTBO 3PEHWA, HO HE Ha MOBCEOHEBHYK AEATENbHOCTb
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nauueHTa.

HKnioueBsblie cnoBa: TpudoransHaa VIOJ1 Acrysof PanOptix, moHodorkaneHaA VOS], Ka4ecTBo 3peHns, KOHTpacTHaA YyBCTBUTENb-

HocTb, abbepauyn

Ana yutupoBanma: Convvad M., OcmvaH A., Sincca LLUL.A., Annuc M., Bappapa O.A., Xacabanna M. OueHra 6e3onacHocTu, ad-
(heKTMBHOCTU MPUMEHEHNA TPUDOKaNbHOW MHTPAoKyNApHON nuH3bl. CpaBHeHve addertuBHocTy VIOJT PanOptix n MoHodgoKansbHoim
WOJ1. Ogpransmonorua. 2023;20(4):656-663. https://doi.org/10.18008/1816-5095-2023-4-656-663

MpospayHocTb huHaHCOBOW AEeATENbHOCTU: HUKTO 113 aBTOPOB HE UMEET (PHAHCOBOM 3aMHTEPECOBAHHOCTY B NMPEACTaBNEHHbIX

mMaTepuanax unm MeTogax
HoHdnuKT nHTEpecoB oTcyTcTBYET

INTRODUCTION

Nowadays, with the expansion of indications for lens re-
moval including refractive lensectomy in younger ages, the
demand for intraocular lenses (IOLs) has increased. One of
which is; spectacle independence for presbyopes and a su-
perb visual performance on various distances of sight. Bifo-
cal IOLs provide satisfactory visual acuities for near and far
distances albeit with compromise of intermediate vision.' The
development of trifocal IOLs addresses this problem and pro-
vides good results that are reported by several authors pre-
viously.? Despite the varied numbers of economic multifocal
IOLs available in today’s market, most of them are supported
diffractive platforms that use slightly different focal points for
far, intermediate, and near activities. The new Acrysof Pan-
Optix trifocal IOL seeks low pupillary dependence and aims
to improve intermediate vision with a substantial range and
an optimal one at 60 cm,® which is the distance most used
recently in daily life with the massive development and rising
usage of handheld devices and computers. The new AcrySof
PanOptix trifocal IOL has been developed to improve light
transmission and distribution between the three focuses.

Our aim is to evaluate the performance and the visual
outcome of Acrysof PanOptix trifocal IOL in terms of safety,
efficacy, predictability and assessment of the quality of vision
after implantation as regards; contrast sensitivity and ocular
aberrations. PanOptix is a trifocal IOL, with overall length 13
mm, apodised 4.5 mm diffractive optical zone that features
an optical technology designed to help patients adjust more
naturally to their new vision by providing a range of near to
intermediate vision (40-80 cm) with a crisp focal point at 60
cm and by optimizing light transmission to the retina.* This
lens is made from a hydrophobic acrylic material with a 6.0
mm optical diameter, comprising a central 4.5 mm region
with 15 diffractive rings and an outer annulus that is refrac-
tive only. The lens is a quadrifocal diffractive design, but the
light from the first diffractive order is redistributed to the
distance (refractive order) and second diffractive order using
proprietary technology. The lens has the necessary diffractive
design feature of multiple harmonics, with lens add powers
of +1.1, 2.2 and 3.3 D at the IOL plane; it is the 1.1 D dif-
fractive order that is redistributed. This lens design provides
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approximate focal points of 60 and 40 cm for the intermedi-
ate and near foci, respectively.

At a 3 mm pupil diameter, it transmits 88 % of light to the
retina, which is higher than other traditional trifocal multifo-
cal IOLs, like FineVision(PhysIOL) and the AT LISA tri 839
(Zeiss). The PanOptix Acrysof has non-apodised new trifocal
design that redirects light from the 3" step height to distance.’

METHODS

This is a prospective non-randomized interventional
study that was conducted out in Dar el Ouyon hospital and
Rowad Correction Center, between September 2019 and
January 2020, in Cairo, Egypt. The study included patients
older than 50 years old and younger than 70 years old with
cataract and decreased best corrected visual acuity seeking
spectacle independence with easy going personality and no
abnormality detected by fundus examination or history of
retinal surgery. The study excluded any patient with cor-
neal opacity, astigmatism more than 1.5 dioptre, glaucoma,
previous attack of iridocyclitis , narrow or decentred pupil,
history of previous refractive surgery, single seeing eye, zo-
nular weakness especially pseudoexfoliation, any abnormal-
ity of the optic nerve that restricts potential visual acuity,
contrast sensitivity, colour perception, or field of vision, al-
ternating monofixations, such as patients with a large angle
alternating strabismus, large angle Kappa, moderate and
severe dry eye, intraoperative anterior capsule tear. intraop-
erative smaller capsular opening than 5.5 mm or decentred
capsulorhexis.

Routine history recording of each patient included: age
at the time of presentation, gender, history of ocular disease.
Clinical assessment of subjects included: measurements of
Snellen visual acuity; monocular unaided, binocular unaided
and optimal corrected distance visual acuity CDVA (with the
best manifest correction), uncorrected intermediate visual
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acuity, best corrected intermediate visual acuity at 60 cm, un-
corrected near visual acuity and optimal corrected near visu-
al acuity at 30-40 cm. Slit-lamp biomicroscopy examination
was performed to examine anterior and posterior segment.
Corneal topography: using the Oculus Pentacam Scheimp-
flug crosssectional imaging for group (A). Biometry: preop-
erative biometry was done to calculate the IOL power using
the Barrett Universal II formula in both groups. All patients
were adjusted to achieve postoperative emmetropia.

Postoperative evaluation included: Evaluation of visual
acuity: UCDVA, BCDVA were measured binocularly and
monocularly using Snellen chart. Decimal values of visual
acuity were converted into logMAR. UCIVA, BCIVA were
measured at a distance 60 cm using Snellen chart. UCNVA
and BCNVA were evaluated using Jaeger’s chart at a distance
between 30-40 cm then converted to logMAR. Assessment
of contrast sensitivity was done by using the Pelli Robson
chart, refraction, slit lamp examination was done for the as-
sessment of: corneal edema, anterior chamber reaction, IOL
centration and PCO, applanation tonometer was used to
measure the IOP, fundus examination, aberrometry using
the VisxiDesignWavescan (USA) was done 2 months later, in
addition, quality of vision questionnaire (5 items) was done
2 months later.

Scoring of Pelli-Robson chart. The score of the test was re-
corded by the faintest triplet out of which at least 2 letters are
correctly identified, the log CS value of this triplet was given
by the number on the scoring pad. Values< 1 log CS indicates
visual impairment, values between log 1.00 to log 1.5 indi-
cates decreased CS, while values between logl.5 to log 2.00
indicates normal visual contrast sensitivity.

Visx iDesign aberrometry. VisxWavescan (iDesign STAR
4IR) was used in our study (Figure 1) to measure the refrac-
tive error and wavefront aberrations of the human eye using
a Hartmann-Shack wavefront principle and representation of
peripheral data using a multi term polynomial.®

o ; o oy o= Questionnaire (QoV). The patient’s vision post-
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language and clarifying the aim of the evaluation
or the questionnaire. The patient had enough time
to read and answer all the items mentioned below
autonomously, asking him/her kindly to put a tick
or X in the suitable square. Our study is concerned
with assessing safety, efficacy and predictability of
the novel PanOptix trifocal IOL, so we evaluated

the following indices as follows:

Safety: is defined as the proportion number of
eyes that lost or gained one or more lines of post-

operative BCVA relative to the preoperative BCVA.

Safety index: is defined as mean BCVA + mean pre-

operative BCVA. Efficacy: is defined as the propor-
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Fig. 1. Visx iDesign aberrometry. VisxWavescan (iDesign STAR 4IR)
Puc. 1. AbeppomeTpusa Visx iDesign. VisxWavescan (iDesign STAR 4IR)
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tion number of eyes achieving an UCVA of 20/20
or better postoperatively. Efficacy Index: is defined
as mean postoperative UCVA -+ mean preoperative
BCVA. Predictability: is defined as the proportion
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number of eyes achieving a postoperative SE within + 0.50 D
of the intended target refraction.

Statistical Analysis. The collected data were revised,
coded, tabulated and introduced into a PC using statisti-
cal package for social science. (Statistical Package for the
Social Science; SPSS Inc., Chicago, IL, USA) version 22 for
Microsoft Windows. Data is presented as mean and stan-
dard Deviation (+ SD) for quantitative parametric data, or
frequencies (number of cases) and percentages when appro-
priate. Comparison of numerical variables between the study
groups is done using Mann Whitney U test for independent
samples. For comparing categorical data, Chi square (x?) test
is performed. Exact test is used instead when the expected
frequency is less than 5. Comparison over time between pre-
operative and post-operative in group (A) is done by paired ¢
test. All visual acuity results are converted to logMAR units.
Contrast sensitivity is presented as logCS units. Wilcoxon
signed ranks test is used also to compare two related samples
or matched samples. Pie charts are used to show or illustrate
the proportional and percentage data. Multiple linear regres-
sion analysis is used to predict the value of a variable based on
the value of two or more other variables. Pearson's correla-
tion coeflicient is used also to show the relation between two
quantitative continuous variables. All p values are two sided.
P values < 0.05 are considered significant. We used the fol-
lowing formula for a CI for a population proportion: 20 eyes,
under the Poisson model :

n=n—el

Where n_is the number of cases requires, A is the obser-

vational period, # — number of events.

Table 1. VA of both groups in LogMAR
Tabnuua 1. OctpoTa 3peHna obeux rpynn LogMAR

e Prai
Post UCDVA 0.06 04 0.001
Post BCDVA 0.08 0.1 0.556
Post UCIVA 0.0 03 0.001
Post BCIVA 0.0 0.0 0.177
Post UCNVA 0.0 0.7 0.001
Post BCNVA 0.0 0.1 0.001
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RESULTS

Males represented 50 % of patients and females repre-
sented 50 % of patients in group (A). Males represented 30 %
of patients and females represented 70 % of patients in group
(B). We found statistical significant difference between both
groups considering post UCDVA, UCIVA, UCNVA, BCNVA
(Table 1).We found statistical difference between pre opera-
tive and post operative UCDVA, BCDVA, UCIVA, BCIVA,
UCNVA, BCNVA (Table 2). Results showed significant sta-
tistical difference between postoperative contrast sensitivity
mean values between both groups (Table 3).

QUESTIONNAIRE (@Q0V) RESULTS

In group (A) 1 patient (10 %) was not satisfied with far
and night vision 50 % of patients experienced glare and ha-
los, while 100 % of patients were satisfied with intermediate
and near vision. In group (B) 100 % of patients were satis-
fied with far, intermediate, near vision and night vision with
glasses and no one experienced glare or halos (Table 4). Total
HOA % was noted to be higher in group (A) than group (B),
coma and trefoil had the highest mean values in group (A),
While trefoil had the highest mean in group (B) (Tables 5, 6).

Multiple linear regression analysis revealed significant
direct correlations between postoperative primary coma and
postoperative total HOA % (r = 0.67, p = 0.002) and signifi-
cant direct correlation between postoperative trefoil and total
HOA % (r= -0.52, p = 0.02) (Fig. 2, Table 7). In group (B),
multiple linear regression analysis revealed significant direct
correlations between postoperative trefoil, and total HOA %
(r =0.574, p = 0.008) (Fig. 3, Table 8). Safety 2 eyes gained 8

Table 3. Pre and post operative contrast sensitivity values in both
groups in logCS

Tabnuya 3. 3HayeHVA KOHTPacTHOW YyBCTBWUTENbLHOCTM O W Mnocne
onepauumn B 0beux rpynnax B logCS

Group (A) Mean value Group (B) Mean value Pvalue
Post op. mesopic CS 1.19 Post op.mesopic CS 155 <0.001
Post op. photopic CS 127 Post op.photopic CS 1.63 <0.001

Table 4. Frequency table showing the results of the questionnaire in
group (A).

Tabnuuya 4. Peaynstathl aHKeTVpoBaHuA B rpynne (A)

Table 2. Pre and post operative VA values in group (A) in LogMAR Item of the questionnaire Patient'sanswer | No. of patients Percent
Tabnuya 2. MokasaTenu OCTPOTbl 3peHVA [0 W Mocne onepauun Satisfaction with far vision Satisfied 9 90
& rpynne (A) LogMAR Not satisfied 1 10
Mean value Mean value Pvalue Satisfaction with intermediate vision | Satisfied 10 100
Pre op.UCDVA 0.62 Post op. UCDVA 0.06 0.001 Not satisfied 0 0
Pre op.BCDVA 042 Post op. BCDVA 0.08 0.001 Satisfaction with near vision Satisfied 10 100
Pre op.BCDVA 042 Post op. UCDVA 0.06 0.001 Not satisfied 0 0
Pre op.UCIVA 0.57 Post op. UCIVA 0 0.001 Satisfaction with night vision Satisfied 9 90
Pre op.BCIVA 042 Post op. UCIVA 0 0.001 Not satisfied 1 10
Pre op.UCNVA 0.63 Post op. UCNVA 0 0.001 Experienced glare/halos Yes 5 50
Pre op. BCNVA 03 Post op. UCNVA 0 0.001 No 5 50
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Table 5. Post operative aberrations in both groups

Tabnuua 5. NocneonepauvoHHble abeppauyn B 0benx rpynnax

c::::czi::'l:i‘ll(aelr:r:r Group (A) Mean | Maximum | Minimum SD

z! 2ry spherical aberration | 0.023 0.06 0.002 £0.01
Z) Coma 0.068 0.2 0.001 +0.05
Z} 2ry Astigmatism 0.021 0.06 0.002 £0.01
Z{} Trefoil 0.079 0.2 0.002 +0.04
Zt Tetrafoil 0.044 0.097 0.001 +0.03

Group (B)

Zy 2ry spherical aberration | 0.07 0.36 0.1 +0.07
Z; Coma 0.14 0.46 0.14 £0.11
Z} 2ry astigmatism 0.03 0.07 0.005 +0.02
e Trefoil 0.12 0.29 0.02 +0.07
z} Tetrafoil 0.06 0.15 0016 +0.04

lines, 3 eyes gained 5 lines, 4 eyes gained 4 lines 4 eyes gained
3 lines, 1 eye gained 2 lines of post operative BCVA, and no
patients lost any lines, so the safety index is 2 in group (A).
Efficacy 8 eyes gained 8 lines, 2 eyes gained 6 lines, 2 eyes
gained 5 lines, 2 eyes gained 4 lines, 2 eyes gained 1 line, 1 eye
gained 3 lines, 1 eye gained 2 lines of post operative UCVA
and no patients lost lines, so the efficacy index is 2.1 in group

0,25

0,2 *®

0,15

Coma

0,1 A 4 *

0,05 * *®
o o @ .

HOA %

Fig. 2. Scatter dot diagram showing the direct correlation between
coma and HOA % in group (A)

Puc. 2. [Inarpamma, oTparatoLian NpAMYI0 HOPPenALMIo Meray Ho-
MO 1 npoueHTom abeppauuin BeicLuero nopAgKa B % rpynne (A)

Table 7. Pearson correlation between different aberrations and
HOA % group (A)

Tabnuua 7. HoppenAuua MNupcoHa mexay pasnuyHeivy abeppaumamm
1 abeppaumnAamvu BeicLLero nopagra % (A)
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Table 6. Mean values of HOA, RMS error, Effective blur in both groups

Tabnuuya 6. CpegHuve 3HaveHnA abeppauuii BeiCLLEro NopAQKa, cpep-
HEeKBafpaTN4YHOE OTKIIOHEHWE, crnarvBaHue no layccy B obewx rpyn-
nax.

Group A Group B
Mean (range) Mean (range) pvalue
HOA % 44.27 (15.3-91) 25.83 (13.5-69.9) 0.02
RMS error 0.42 (0.17-0.78) 1.01 (0.54-1.96) <0.001
Effective blur 0.64 (0.18-1.34) 12 (0.17-3.37) 0.01

(A). Predictability: 16 eyes (88 %) achieved post operative SE
within + 0.5 D ingroup (A). No intraoperative complications,
all surgeries were uneventful.

POSTOPERATIVE COURSE

Two patients were excluded from the study from group
(A), a male patient who had his IOL explanted two weeks
postoperative and did not continue the follow up due to his
complaint of bad quality of vision in spite of the good visual
acuity including far, intermediate and near vision but, intol-
erable presence of glare and halos as he described the worst
ever. The other patient underwent bilateral implantation of
the IOL, but her left eye did not improve after cataract surgery
owing to her deep amblyopia discovered postoperatively, she

0,25

HOA %

Fig. 3. Scatter dot diagram showing the direct correlation between
trefoil and HOA % in group (B)

Puc. 3. [warpamma, oTparatoLLan NpAMYI0 HKOPPEnALMIo Meray Ko-
MOW 1 npoueHTom abeppaunii BeicLLero nopagKa B % rpynne (B)

Table 8. Pearson correlation of different aberrations to HOA

Tabnuuya 8. HoppenAuua MNupcoHa meray pasnuyHeivy abeppauyAmm
1 abeppauuamvu BeicLLero nopagxa % (B)

HOA % HOA %
Pearson Correlation pvalue Pearson Correlation pvalue
Coma 0.674 0.002 Trefoil 0574 0.008
Trefoil 0.525 0.02 Spherical aberration 0.38 0.09
Tetrafoil 0414 0.08 Astigmatism 2 order -0.046 0.84
2ry Spherical aberration -0.358 0.1 Tetrafoil 0.032 0.89
Astigmatism 2nD order 0.037 0.88 Coma 0.081 0.7
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was excluded from the contrast sensitivity assessment and
therefore form our study.

DISCUSSION

Trifocal IOLs achieve a wide range of vision by using dif-
ferent optical designs and technologies, studies have shown
that, in general, these trifocal IOLs provide good VA at all
distances, high patient satisfaction, and spectacle indepen-
dence.” In our study we compared the quality of vision af-
ter implanting PanOptix IOL, apodised diftractive aspheric
trifocal IOL and Acrysof monofocal IOL following cataract
extraction regarding the visual acuity (distance, intermediate
and near vision), contrast sensitivity, (mesopic and photopic),
and the aberrations induced postoperatively. In this study,
group (A) the PanOptix trifocal IOL showed excellent safety,
efficacy and predictability. Considering safety in group (A),
preoperative mean logMAR of BCVA was 0.42 while postop-
eratively, it was 0.08, which was statistically significant, there
was no increase in the intraocular pressure or visual threat-
ening complications, in addition, no patients have lost lines
of BCVA postoperatively. Considering efficacy in group (A),
no patient had UCDVA worse than 0.2 and 100 % of patients
included in the study gained lines postoperatively. Compar-
ing between the UCDVA mean values preoperatively and
postoperatively in group (A), the uncorrected distance vision
improved postoperatively.

Concerning predictability in both groups, emmetropia
was the target of ourstudy, both groups had a favorable ten-
dency toward emmetropia at 2 months postoperatively. Con-
sidering the intermediate and near vision 100 % of patients
did not need any add correction postoperatively in group (A),
while in group (B) the BCNVA mean value was 0.11 after
adding the needed add correction according to age in all pa-
tients. In group (A) both intermediate and near vision im-
proved post operatively and the difference between preopera-
tive and postoperative was statistically significant. In addition,
there was no significant statistical difference between postop-
erative BCDVA between both groups. We observed similar
results in previous studies done by Ali6 et al, Kohnen et al,
Lawless et al and Garcia-Pérez et al.*>'*!! (Table 9). Similar to
our study, Alié®in 2018 reported significant improvement in
uncorrected VA results 1 month after implantation, and the
VA remained stable through the 6 month follow up period. In
addition, Kohnen® in 2017 reported better UCIVA results
measured at 60 cm than VA measured at 80 cm, as
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he measured both distances, which is like our results as we
measured UCIVA at 60 cm and the mean value was 0. Similar
to our study, Garcia-Peréz'’in 2017 reported excellent visual
outcomes in patients implanted with PanOptix IOL during
the 1 month follow up period, all patients achieved binocular
uncorrected visual acuity better than 20/40 Snellen equiva-
lent, in our study 100 % of patients achieved visual acuity bet-
ter than 20/40 for distance and near vision. Regarding the
satisfaction with near vision, 100 % of patients in our study
were satisfied with their near vision with no add correction
needed, like the results of Ali¢®in 2018 whose study docu-
mented near vision satisfaction improved after the surgery.
During the period of follow up, contrast sensitivity was evalu-
ated in both groups using Pelli-Robson chart, this test is easy
to be interpreted and reliable. The monofocal group (B)
achieved higher levels of contrast sensitivity than group (A).
Also preoperative contrast sensitivity values were higher in
group (A) than postoperative values, the difference was sta-
tistically significant which indicates that contrast sensitivity
was affected by implanting the PanOptix trifocal IOL. Our
results are consistent with the work of Ali¢® in 2018 who
studied the contrast sensitivity also by Pelli-Robson chart and
obtained low CS values after Panoptix IOL implantation. In
consistent with the work of Gundersen and Potvin'? in 2017,
binocular distance low contrast sensitivity values were ob-
tained when comparing the performance between two differ-
ent designs (FineVision and PanOptix). Considering the
questionnaire, in group (A), 1 patient (10 %) was not satisfied
with far vision and night vision, While 100 % of patients were
satisfied with intermediate vision and near vision, 50 % of
patients experienced halos and glare which indicate that Pan-
Optix trifocal IOL achieved excellent results with visual acu-
ity and spectacle independence, though visual quality was
affected in number of patients who reported seeing glare and
halos, in group (B) 100 % of patients did not have any prob-
lems either halos or glare or any problems with night vision
and were satisfied with far, intermediate and near vision with
their glasses. Our results showed 100 % spectacle indepen-
dence, in contrast to the results of Garcia-Peréz' in 2017, al-
though all patients in his study were able to perform daily
tasks without spectacle correction, one patient reported using
spectacles occasionally for all distances, he used the Cat-
quest9-SF questionnaire. In addition, Kohnen® in 2017 re-
ported complete spectacle in dependence was achieved by
96 % of patients with only 1 patient reported the use

Table 9. Summary of visual and refractive results in previous studies done on PanOptix trifocal 10L

Tabnuuya 9. CymmvapHble BU3yanbHble U pedparLMoHHbIE pesynbTaTel NpefblayLLInX VccnefoBaHuii, NpoBefeHHbIX C 1Cnonb3oBaHnem Tpudo-

raneHon MOJT PanOptix

Number of eyes Follow up months Mean postop. SE Mean postop. UCDVA Mean post op UCIVA Mean post op UCNVA
Ali62018© 52 6 0.08 0.13 0.18
Kohnen 2017 © 54 3 -0.04 0 0 0.1
Lawless 2017 ™ 66 2 -0.08 0.01 03 0.18
Garcia-Pérez 2017 116 1 0.1 0.03 0.12 0.02
Our study 18 2 -0.11 0.06 0 0
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of spectacles for far distance. High patient satisfaction and
spectacle independence were reported with PanOptix, but in
contrast to our study, there were no reports of patients opting
for lens exchange due to photopic phenomena in any of the
studies, while in our study, one patient chose to have lens ex-
change after implanting PanOptix 2 weeks postoperatively
due intolerable glare and halos that he experienced and was
excluded from the study. In our study 50 % of the patients
suffered glare and halos without impairing their daily activi-
ties, while Kohnen in 2017 reported that 93 % of patients ex-
perienced an optical phenomena, 89 % halos, 11 % glare, 7 %
double vision, 4 % ghosting and distorted vision that was re-
ported using a short quality of vision (QoV) questionnaire
(19 items) which was used to assess patient reported out-
comes based on presence of visual disturbances, life style ac-
tivities, and spectacle independence. Similarly, results ob-
tained by Mennuci” in 2018 in a comparative study, as
patients reported that halos and glare were the most fre-
quently reported visual disturbances, although the symptoms
were rated mostly as mild or not affecting their daily activi-
ties. The reported incidence of halos showed a wide variation
among the studies ranging from <1 % to 89 %. In contrast to
our study, Lawless' in 2017 reported only 15 % of patients
experienced halos of moderate severity in the early postop-
erative period but it did not impair their activities, and the
complaint diminished by the subsequent postoperative fol-
low up. Cochener" in 2018 performed the QoV question-
naire and only <1 % of patients reported nighttime visual
disturbances, dry eye, halos, and glare. Outcomes obtained in
our study are similar to studies with more than one month
follow up period as in Sheppard's cohort study in 2013."°
Considering the assessment of aberrations in group (A),
postoperatively, we found that coma (Z3') and trefoil (Z37)
had the highest values with significant direct correlation to
the total high order aberrations percentage. These results of
the high order aberrations are consistent with our question-
naire results, as coma and trefoil have high mean values in
group (A), both affect the quality of vision more than the acu-
ity of vision,'® which explains the high percent of patients
who complained of glare and halos in the questionnaire in
group (A) without affecting their daily activities, and deterio-
ration of contrast sensitivity in comparison to group (B), in
which, only trefoil had a high mean value and a significant
correlation to total high order aberrations which is less than
group (A). The difference between HOA % post operatively
between both groups was statistically significant. In our
study, effective blur was higher in group (B) than group (A),
we explained this higher value in group (B) due to the higher
values of low order aberrations as defocus and astigmatism
than group (A). Similar to our CS, and aberrations results, a
study done by Chung Yeom Kim' in 2007 concluded that
high order aberrations, especially spherical aberrations, were
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increased significantly in the multifocal IOLs ingeneral com-
pared with the monofocal IOL group. Regression analysis re-
vealed a strong correlation between high order aberrations,
such as coma and secondary spherical aberration, and CS
values. However, optical aberrations analysis did not show a
significant difference in coma aberrations between the mono-
focal and the multifocal IOL groups, suggesting that spherical
aberrations induced by multifocal IOLs contribute more to
the reduction in CS than coma aberration does. In our study,
all surgeries were uneventful. Regarding the adverse postop-
erative events, one patient had his PanOptix trifocal IOL ex-
planted due to intolerable glare and halos and was excluded
from the study. PCO usually has a delayed manifestation and
can appear years after the cataract surgery'®. The incidence of
PCO and Nd: YAG rates were nil in our study, in contradic-
tion to the study of Garcia-Peréz in 2017, he recorded one
case of PCO in 1 month follow up study, consistent with this
finding, Kacerovsky" in 2018 observed the PCO rate to be
0.5 % with PanOptix implantation. All other reviewed and
published studies had a maximum of 6 months postoperative
evaluation period, which is insufficient to determine the true
incidence of PCO. Thus, long term follow up studies are rec-
ommended, also studying the aberrations induced by the IOL
by other aberrometers like OPD-Scan II, iTrace, Schwind
Peramis, CSO Sirius over a longer period of time of follow up
could give us more information about the aberrations in-
duced by PanOptix that affect the quality of vision. The limi-
tations of our study are; the limited sample size and the rela-
tive short time of the follow up.

CONCLUSION

In this study, Acrysof PanOptix trifocal IOL showed ex-
cellent safety, efficacy, predictability and spectacle indepen-
dence at all distances. However, contrast sensitivity was com-
promised in comparison to the monofocal group and high
order aberrations (coma, trefoil ) were noted to be higher af-
fecting the quality of vision but not the daily activities of the
patient.

CONCLUSIONES

Multifocal IOLs offer to the patients spectacle indepen-
dence in both distant and near work, with compromised in-
termediate work.

What this paper adds

Panoptix trifocal IOL offered excellent compliance of pa-
tients at distant, near, and intermediate work.

Reduced contrast sensitivity affected quality of vision
compared to monofocal IOL without affecting distant uncor-
rected visual acuity.

Types and kinds of high order aberrations induced after
implantation of monofocal IOLs and after Panoptix trifocal
IOLs using Visx idesign aberrometry
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