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Purpose: To report patient expectations, visual performance and satisfaction with AcrySof
IQ PanOptix multifocal intraocular lens in a heterogeneous patient group. Additionally,
determine if identifiable pre-operative characteristics can predict post-operative satisfaction.
Methods: Data were prospectively collected for 67 consecutive patients (134 eyes) who
underwent bilateral Panoptix implantation in a private ophthalmology clinic. A pre-operative
questionnaire was completed regarding vision satisfaction, visual phenomena and expecta-
tions. Routine clinical parameters were collected 1 month and follow-up questionnaire
administered 3 months post-operatively.

Results: Post-operative unaided distance vision was 20/20 (0.01 + 0.10) and binocular near
vision 20/252 (N5; 0.14 + 0.06). Patients satisfied with vision increased from 6% (n=4)
unaided and 48% (n=32) aided pre-operatively to 94% (n=63) unaided post-operatively
(»<0.001). There was marked increase in frequency of halo from 14% (n=9) to 69%
(n=46; p<0.001) but no corresponding increase in how bothersome this symptom was
(»=0.193) nor the frequency of other visual phenomena. Worse post-operative vision and
fluctuating vision were associated with lower post-operative satisfaction. There was no
difference in satisfaction or residual astigmatism in those implanted with toric lenses.
A total of 96% (n=64) of patients were spectacle-free at 3-months and would recommend
this procedure to others.

Conclusion: This study supports the trend towards increased patient expectations of multi-
focal intraocular lenses, matched by excellent visual outcomes and satisfaction. Visual
phenomena may be less troubling with new multifocal lenses than previously reported. A
pre-operative questionnaire may be a useful education tool but could not isolate pre-operative
characteristics that predict post-operative satisfaction.
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Introduction
Increasing patient expectation of spectacle independence after cataract surgery is
driving new designs of multifocal intraocular lens (IOL). The AcrySof IQ PanOptix
(Alcon Laboratories Inc., Fort Worth, TX, USA) is a single-piece diffractive IOL
based on a quadrifocal design. It redistributes the 120 cm focal point to the distance,
functionally acting as a trifocal with a closer intermediate focus at 60 cm,' which
may improve satisfaction given that modern visual demands include computers and
hand-held tablets.

A growing body of evidence describes excellent vision outcomes for the non-
toric Panoptix TENTO00 in select patient groups.” ' Existing studies, utilising strict
inclusion criteria that consider only ideal multifocal IOL candidates, also report
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remarkable satisfaction rates. A recent large prospective,
multi-centre trial sponsored by Alcon (manufacturer of
Panoptix) reported that 93.8% (n=121) of their 129
patients implanted with Panoptix model TFNT00 were
satisfied or very satisfied with their overall vision, 99.2%
(n=126) would choose to have the same lenses implanted
again and 98.4% (n=125) would recommend it to their
family or friends.'? Other studies have shown slightly
more modest but still very high satisfaction rates, along
with spectacle independence in the range of 8§9-100%.-
47.8.10.13.24 However, improvements in lens design and
predictability of refractive outcome have led to an expand-
ing range of patients considered suitable for multifocal
IOLs, but few studies have reported outcomes in this
broader cohort of patients reflective of modern ophthal-
mology practice. Additionally, few studies have explored
pre-operative patient expectations and correlated these
with post-operative outcomes and satisfaction.?'

Patients with astigmatism present a refractive challenge
for multifocal IOLs and in the literature are often
excluded. Small misalignment of a toric IOL leads to

4 and even

significant loss of effective cylinder power,'
small amounts of residual astigmatism can significantly
impact satisfaction.'>'® A small number of studies suggest
equivalent vision outcomes with the toric Panoptix lenses
TFNT20-60,'7?° with the proportion of toric lenses
implanted in existing studies ranging from 20% to
33.6%.""" The low proportion of studies including toric
lenses is despite large population samples suggesting that
more than 40% of patients planned for cataract surgery
have at least 0.75 dioptres of corneal astigmatism.'>
Visual disturbances such as halo and glare have been
cited as a significant source of dissatisfaction following the
implantation of multifocal IOLs.*> A 2016 Cochrane
review concluded that adverse subjective visual phenom-
ena were more prevalent and more troublesome in patients
with multifocal compared with monofocal IOLs (RR for
glare 1.41, 95% CI 1.03-1.93).% Reported rates of visual
phenomena range significantly depending on patient group
and phrasing of the question, with incidence of halo after
multifocal lens implantation ranging from 43.4% to
95%. 28101324 However, asked how bothersome this
symptom 1is, it is typically reported as not bothersome,
with one recent study involving non-toric Panoptix IOLs
reporting incidence of halo 43.4% (n=30) and glare 14.4%
(n=10), but only 1 patient (1.4%) finding each of these

visual phenomena troubling."

This prospective consecutive case series aimed to
enhance understanding of patient expectations prior to
implantation of Panoptix multifocal IOL as well as visual
performance and patient satisfaction post-operatively, in a
heterogenous patient group typical of that encountered in
clinical practice. Identifiable factors that influence surgical
outcome and satisfaction may have implications for patient
selection.

Methods

Data were prospectively collected for 67 consecutive
patients (134 eyes) who underwent bilateral implantation
with the Alcon Panoptix multifocal IOL from July 2018 to
March 2020 with a single surgeon at a private ophthalmol-
ogy practice in Australia. Patients planned for this opera-
tion completed an in-house pre-operative questionnaire,
which included self-reported satisfaction with current
vision, presence of visual phenomena and expectations
regarding surgical outcome. Routine pre-operative clinical
data were obtained, with similar clinical parameters col-
lected 1 month post-operatively. Distance vision was mea-
sured on a Snellen chart at 20 feet and near vision in
N-point format at habitual working distance, with both
converted to LogMAR for analysis. A follow-up phone
interview was administered at 3 months post-operatively,
using  standardised and questionnaire. Local
Research Ethics

Hospital and Health Service) was granted to prospectively

script
Committee approval (Metro South

collect and analyse the data, and all patients were given
written information and signed a consent form to partici-
pate. This study was performed in accordance with the
principles stated in the Declaration of Helsinki.

All consenting patients who completed the pre-opera-
tive questionnaire and underwent bilateral implantation of
Panoptix multifocal IOLs were included in this study. To
reflect the wide range of patients in private clinical prac-
tice, patients with prior refractive surgery such as laser-
assisted in-situ keratomileusis (LASIK) as well as other
ocular surgery such as pterygium excision and other ocular
comorbidities not precluding a good potential visual out-
come were included. There was no specific exclusion
based on refractive error, and toric models of the
Panoptix (TFNT20-60) were used as appropriate at the
discretion of the treating surgeon. Patients without poten-
tial for good binocular visual acuity such as a history of
dense amblyopia or co-existing advanced macular or optic
nerve disease were not considered for multifocal IOL
insertion and as such not involved in the study. A small
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subset of patients subsequently underwent an additional
procedure within the post-operative follow-up period, such
as insertion of a secondary IOL, and were included in
analysis, with the final questionnaire administered 3
months after any secondary procedure.

For statistical analysis, continuous data were presented
as mean and standard deviation (SD) and categorical vari-
ables as a percentage. Variables considered in analysis
included: age, gender, primary motivation for surgery
(refractive lens exchange vs treat visually significant cat-
aract), pupil size, pre- and post-operative uncorrected
monocular distance and binocular near vision (at habitual
working distance), distance subjective refraction (includ-
ing sphere and cylinder) and visual acuity, IOL model
implanted and responses to pre- and post-operative ques-
tionnaires. Standard statistical analysis was performed
using SPSS version 27.0. Pre- and post-operative compar-
isons were made using paired #-test for parametric data and
Wilcoxon rank sum test for non-parametric data. Analysis
between patient groups was performed using independent
t-test for parametric data and Kruskal-Wallis test for non-
parametric data. For all statistical tests, the same level of
significance was used (p<0.05).

Results

Demographics and Clinical Outcomes

A total of 67 patients (134 eyes) were implanted with
Panoptix multifocal IOLs during the study period. Table 1
shows baseline patient characteristics identified pre-opera-
tively. Table 2 outlines pre- and post-operative vision and
refraction. Three eyes underwent a second procedure with
insertion of a secondary IOL in the 3-month post-operative
follow-up period due to residual refractive error, all of which
had previously undergone LASIK. Six eyes underwent early
YAG capsulotomy, 7 eyes had in-office lens rotation per-
formed in the early post-operative period, and 1 eye was
treated for clinically significant CMO. Figure 1 reports stan-
dard surgical refractive outcome parameters.

Patient Expectation

Patient dissatisfaction with existing corrective lenses was
high, with 64.1% (n=43) of patients agreeing or strongly
agreeing that they find glasses/contact-lenses bothersome.
Overall satisfaction with vision on a scale of 1 (very dis-
satisfied) to 10 (very satisfied) was 6.1 + 2.4 with spectacles
and 2.6 + 1.1 without, which improved to 8.6 + 1.2
(»<0.001) post-operatively. Motivation to avoid spectacles

Table | Baseline Characteristics (n=67 Patients/|134 Eyes)

Age, years (SD) 61 (8.3)
Female gender, n (%) 32 (48%)
Currently employed, n (%) 39 (58%)
RLE, n (%) 30 (45%)
IOL mean power, dioptres (SD) 19.9 (4.2)
Range, DS 6.5 to 34.0
Pre-operative mean sphere, DS (SD) 0.38 (2.97)
Range, DS —9.50 to
+8.75
Pre-operative mean cylinder, DC (SD) 0.71 (0.65)
Range, DC 0.00 to
—-3.00

Prior ocular surgery: n eyes (%)

e LASIK 10 (7.5%)

® Pterygium excision 8 (6.0%)

® Retinal detachment repair 2 (1.5%)

® Primary repair of PEl (non-central full-thickness | | (0.7%)
corneal laceration)
Toric IOL lenses implanted, n eyes (%) 88 (66%)

e TFNT20 (0.75 DC) 48 (36%)

e TFNT30 (1.50 DC) 23 (17%)

e TFNT40 (2.25 DC) Il (8.2%)

e TFNT50 (3.00 DC) 2 (1.5%)

e TFNT60 (3.75 DC) 4 (3.0%)

Abbreviations: SD, standard deviation; RLE, refractive lens exchange; IOL, intrao-
cular lens; DS, dioptres sphere; DC, dioptres cylinder; LASIK, laser-assisted in-situ
keratomileusis; PEl, penetrating eye injury.

was high for all distances, with 91% (#=61) ranking this as
important or very important for distance and intermediate
vision, and 85% (n=56) for near vision. Expectation of being
spectacle-free was also high with 95% (n=64), 92% (n=62)
and 83% (n=55) of patients indicating they felt they were
very unlikely or unlikely to require spectacles post-opera-
tively for distance, intermediate and near vision, respec-
tively. A total of 90% (n=57) of respondents indicated they
were willing to accept greater perception of halo in exchange
for being more likely to see distance, intermediate and near
without spectacles. The majority of patients (61%, n=39)
were not willing to increase their likelihood of requiring

spectacles for near vision in exchange for less halo or
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Table 2 Pre-Operative and |-Month Post-Operative Clinical Parameters (n=67)

Parameter Pre-Operative Post-Operative P value
Mean Snellen Acuity
LogMAR (SD)
RE UDVA 20/60°2 20/20 <0.001
0.54 (0.49) 0.01 (0.11)
LE UDVA 20/6072 20/20 <0.001
0.55 (0.48) 0.01 (0.10)
RE CDVA 20/25"! 20/20*? 0.004
0.08 (0.16) —0.04 (0.07)
LE CDVA 20/25"" 20/20** 0.001
0.09 (0.17) —0.04 (0.07)
Binocular UNVA 20/100"" 201257 <0.001
0.69 (0.22) 0.14 (0.06)
Mean (SD)
RE spherical equivalent DS —0.03 (3.13) —0.04 (0.28) 0.988
Range DS —9.75 to +8.125 —1.00 to +0.75
LE spherical equivalent DS 0.10 (3.03) 0.00 (0.30) 0.781
Range DS —9.875 to +8.50 —0.75 to +1.125
RE cylinder DC —0.73 (0.62) —0.31 (0.31) <0.001
Range DC —3.00 to 0.00 —1.50 to 0.00
LE cylinder DC —0.69 (0.68) —0.29 (0.29) <0.001
Range DC —3.00 to 0.00 —1.25 to 0.00

Abbreviations: RE, right eye; LE, left eye; UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity; UNVA, uncorrected near visual acuity; DS,

dioptres sphere; DC, dioptres cylinder; SD, standard deviation.

other visual phenomena. When specifically asked about the
distance they would be most willing to wear spectacles after
surgery, 43 patients (64%) indicated near vision, 2 patients
(3%) intermediate vision and 16 patients (24%) distance
vision. Six patients (9%) declined to answer the question.
Individual responses to the pre-operative questionnaire are
displayed in Figure 2.

Visual Phenomena

Using a self-developed questionnaire, a range of questions
were asked pre- and post-operatively regarding not just fre-
quency but also how bothersome a range of visual phenomena
were. Patients indicated frequency (never = 0, sometimes = 1,
often = 2, very often = 3) and how bothersome (not at all = 0,
somewhat = 1, quite = 2, very = 3) the visual phenomena of
glare, halo, fluctuating vision and trouble night driving were,
with the mean scores summarised in Table 3 and individual
responses in Figure 3. Pre-operatively, 37% (n=25) of patients
reported noticing glare often or very often, and 25% (n=16)

found this quite or very bothersome, compared with 43%
(n=28) post-operatively noticing glare often or very often,
and a reduced proportion of 15% (n=10) finding it quite or
very bothersome. Halo had a marked increase in frequency
from 14% (n=9) patients reporting this often or very often pre-
operatively compared to 69% post-operatively (n=46),
although there was no corresponding increase in how bother-
some this symptom was, with 9% (n=6) of patients pre- and
post-operatively describing halo as quite or very bothersome.

Patient Satisfaction

Frequency of individual global vision satisfaction scores
are outlined in Figure 4. Patients satisfied or very satisfied
with their overall vision increased from 6% (n=4) unaided
and 48% (n=32) aided to 94% (n=63) unaided post-opera-
tively (»p<0.001). Overall, 92.5% (n=62), 95.5% (n=64)
and 86.6% (n=58) of patients described their post-opera-
tive vision as good or excellent for distance, intermediate
and near vision, respectively.
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Figure | Vision and refractive outcomes. (A) Distance vision; (B) Change in corrected distance visual acuity; (C) Spherical equivalent refractive accuracy; (D) Refractive

astigmatism.

At follow-up, 95.5% (n=64)of patients were not wearing
spectacles, with 3 patients using them for near vision
only. Similarly, 95.5% (n=64) of patients stated they would
choose the same lens again, with the same number reporting
they would recommend multifocal IOLs to others. Of the 3
patients who indicated they would not have chosen the same
lens again, all were males aged in their 60s who had the non-
toric TFNTOO implanted, of which 1 was using reading glasses.
This patient had a mild hyperopic refractive surprise, but
declined an additional procedure to correct this. The second
patient was a low myope referred for RLE with asymmetric
corneal astigmatism (possible subclinical keratoconus) who
had -0.75 dioptres of residual astigmatism in the dominant
eye post-operatively and also ultimately elected not to undergo
a top-up procedure. The third patient identified shooting at
night as a key visual need and indicated he would not accept
more halos in exchange for good distance/intermediate/near

vision in the pre-operative questionnaire, suggesting high
visual demands and high expectations. A combination of dry
eye and fluctuating vision despite active treatment, leading to
post-operative unaided vision R 20/25 (0.10) L 20/30 (0.20),
likely contributed to those expectations not being met.

To further explore factors that contribute to post-operative
satisfaction, self-ranked global vision satisfaction scores were
divided into high (>8/10, n=58) and moderate-to-low satisfac-
tion (<8/10, n=9). Worse UDVA in either eye (R 20/25 vs 20/
20, p=0.016; L 20/25"" vs 20/20, p=0.013) and presence of
(0.87 £ 0.29 vs 0.66 £ 0.09, p=0.002) and bothersome (0.83 +
0.28 vs 0.68 = 0.09, p=0.002) fluctuating vision were signifi-
cantly correlated with those in the lower satisfaction group.
There was no significant difference in satisfaction scores in
those who had previously undergone LASIK (#=5), noting 3 of
those 5 patients underwent insertion of a secondary IOL to
correct residual refractive error. Those primarily referred for
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| find glasses/contact-lenses bothersome (1 = Strongly disagree, 5 = Strongly agree)
Distance vision satisfaction with glasses (1 = very poor, 5 = very good)

Intermediate vision satisfaction with glasses (1 = very poor, 5 = very good)

Near vision satisfaction with glasses (1 = very poor, 5 = very good)

Distance vision satisfaction without glasses (1 = very poor, 5 = very good)
Intermediate vision satisfaction without glasses (1 = very poor, 5 = very good)

Near vision satisfaction without glasses (1 = very poor, 5 = very good)

Overall vision satisfaction with glasses (1 = very poor, 5 = very good)

Overall vision satisfaction without glasses (1 = very poor, 5 = very good)

Importance of avoiding distance glasses (1 = not important, 5 = very important)
Importance of avoiding intermediate glasses (1 = not important, 5 = very important)
Importance of avoiding near glasses (1 = not important, 5 = very important)
Expectation of requiring distance glasses post-op (1 = very unlikely, 5 = very likely)
Expectation of requiring intermediate glasses post-op (1 = very unlikely, 5 = very likely)
Expectation of requiring near glasses post-op (1 = very unlikely, 5 = very likely)

0%

Hl m2 m3

Figure 2 Pre-operative questionnaire responses.

refractive lens exchange (RLE) rather than to treat visually
significant cataract were as expected significantly younger
(mean age 56 y vs 65y, p<0.001) and had better pre-operative
visual acuity (R 20/20™" vs 20/30"2, p<0.001, L 20/20 vs 20/
30", p=0.001); however, there was no difference in post-
operative vision, experience of visual phenomena or self-
reported overall vision satisfaction between these groups.
Overall post-operative vision satisfaction was not significantly

Table 3 Pre-Operative and 3-Month Post-Operative Symptom
Scores (n=67)

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Proportion of respondents (n=67)

4 5

correlated with any single pre-operative question regarding
expectation of surgical outcome.

Toric vs Non-Toric Lenses

Clinical outcomes of those who received toric lenses is
summarised in Table 4. Toric lens recipients had worse
average pre-operative visual acuity and higher pre-opera-
tive refractive astigmatism, but no difference post-opera-
tively in unaided vision, overall satisfaction, or residual
astigmatism. The distribution of residual astigmatism is
displayed graphically in Figure 5. There was also no
difference in anticipated spectacle independence or in
pre- or post-operative experience of visual phenomena
between the toric and non-toric groups. There was no
association between residual astigmatism and global satis-
faction in this cohort; however, the amount of residual
astigmatism in all patients was very low, with 96.3%
(n=129) of eyes having <0.75 dioptres of residual cylinder
59.0% (n=79) pre-

post-operatively compared to

operatively.

Discussion

This study confirms excellent visual outcomes of the
Panoptix multifocal IOL with UDVA 20/20 (0.01) and
binocular UNVA 20/32"% (better than N5, 0.14) across

Symptom Score Pre-Operative | Post-Operative | P value
(0-3 Scale) Mean (SD) Mean (SD)

Glare: Frequency 1.34 (0.94) 1.30 (0.94) 0.715
How bothersome? | 0.95 (0.89) 0.64 (0.85) 0.021
Halo: Frequency 0.61 (0.80) 2.03 (1.07) <0.001
How bothersome? | 0.41 (0.74) 0.58 (0.70) 0.193
Fluctuating Vision: 0.64 (0.60) 0.64 (0.73) 0.881

Frequency
How bothersome? | 0.68 (0.90) 0.51 (0.75) 0.204
Trouble driving at 0.92 (0.84) 0.58 (0.86) 0.057
night: Frequency
How bothersome? | 0.98 (0.80) 0.42 (0.81) 0.053
Notes: Frequency: never = 0, sometimes = |, often = 2, very often = 3.
Bothersome: not at all = 0, somewhat = |, quite = 2, very = 3.
4136 https:
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Figure 3 Pre- and post-operative symptom questionnaire. (A) Pre-operative frequency of symptoms; (B) Pre-operative how bothersome are symptoms; (C) Post-operative

frequency of symptoms; (D) Post-operative how bothersome are symptoms.

a heterogeneous group of patients with varying expecta-
tions, motivations for surgery, pre-operative refractive

error and ocular comorbidity.

- Pre-operative (without spectacles)
-8~ Pre-operative (with spectacles)

30 -+ Post-operative (without spectacles)

20

Number of responses (n=67)

1 2 3 4 5 6 7 8 9 10

1 = very unsatisfied 10 = very satisfied

Figure 4 Global vision satisfaction score.

The high rate of toric IOL implantation in this cohort
(66% of all lenses) reflects an understanding of the impor-
tance of correction of even low astigmatism to maximise
satisfaction, and the resultant 96.3% (n=129) of patients
with <0.75 dioptres of residual cylinder post-operatively is
consistent with recent results using the same lens.'® Also

17719 there was no

consistent with the few existing studies,
difference in post-operative vision, residual astigmatism or
overall vision satisfaction between patients implanted with
the toric and non-toric models of Panoptix lenses.
Misalignment of toric multifocal IOLs in particular has
a greater impact on resultant vision, and of note 7 lenses in
this cohort (5.2%) underwent rotation post-operatively to
maximise visual outcome.

This study offers a unique perspective in understanding
patient expectations prior to multifocal IOL implantation.
This diverse patient group had high expectations regarding
vision and spectacle independence post-operatively. In
2014, it was reported that up to 80% of patients indicated
that they would accept reading glasses after multifocal IOL
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Table 4 Toric vs Non-Toric IOL Groups

Parameter Mean Snellen, P value
LogMAR (SD)
Toric IOL (n=88 Eyes) Non-Toric IOL (n=46 Eyes)

Pre-operative binocular UDVA 20/80 0.60 (0.55) 20/407% 0.45 (0.28) 0.647
Pre-operative cylinder (DC) —0.87 (0.70) —0.40 (0.37) <0.001
Pre-operative CDVA 20/25 0.11 (0.18) 20/207% 0.04 (0.11) 0.018
Post-operative binocular UDVA 20/20 0.01 (0.10) 20207 0.02 (0.12) 0.669
Post-operative cylinder (DC) —0.31 (0.31) —-0.29 (0.27) 0.875
Post-operative CDVA 20/20*% —0.04 (0.07) 20/20*' -0.03 (0.07) 0.412
Post-operative vision satisfaction 8.8 (0.98) 8.3 (1.5) 0.122
(I = very dissatisfied, 10 = very satisfied)

Abbreviations: |OL, intraocular lens; UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity; DS, dioptres sphere; DC, dioptres cylinder; SD,

standard deviation.

insertion'® compared with this study in which only 39%
indicated that they would accept the possibility of reading
glasses in exchange for fewer visual phenomena. This,
along with the other questionnaire results regarding antici-
pated spectacle independence, supports the concept that
patient expectations continue to increase. A very high pro-
portion of patients themselves (90%; »n=57) indicated
a willingness to tolerate more halo or other visual phenom-
ena in exchange for a greater chance of being spectacle-free.

The use of the pre-operative questionnaire has been
suggested as a tool to screen potential multifocal IOL
candidates for suitability.'® There was no single question
in our questionnaire that predicted post-operative vision or
satisfaction. However, poor candidates for multifocal
IOLs, such as those most concerned about any perceived

100%

<-0.25 <-0.50

vision compromise, may have already been screened out
by using this questionnaire. In this way, the questionnaire
itself can act as a tool to educate patients and manage
expectations regarding potential surgical outcomes.

The findings of this study challenge the traditional belief
that increased perception of glare and other visual phenomena
is a significant disadvantage of multifocal IOLs. As
a prospective study, patient symptoms and satisfaction with
vision pre- and post-operatively could be directly compared.
A significant proportion of patients pre-operatively already
complained of glare symptoms, even in those primarily under-
going the procedure for supposed refractive purposes rather
than to treat visually significant cataract. Furthermore, despite
high rates of glare on symptom surveys including this study,
with 43% reported noticing glare often or very often, whether

90%
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60%
50%
40%
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0%

<-0.75 <-1.00
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Post-operative residual astigmatism
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Figure 5 Post-operative residual astigmatism by model implanted.

Toric lens TFNT20-60 (n=88)

4138

Dove!

Clinical Ophthalmology 2021:15


https://www.dovepress.com
https://www.dovepress.com

Dove

Ison et al

this is bothersome to the patient is often not reported in studies,
and the percentage is usually significantly lower — in this cohort
only 15% found it quite or very bothersome post-operatively,
which was not significantly changed from pre-operatively.
Previous conclusions that multifocal IOLs cause sig-
nificantly more symptomatic glare relied on studies of
older multifocal lens designs and generally reported low-
quality evidence, with the lower limit of the confidence
ratio just 1.03.>* The only significant increase in frequency
of visual phenomena in this cohort was halo, from 14%
(n=9) pre-operatively to 69% (n=46) post-operatively,
which agrees with previous conclusions that halo is the
most frequent visual phenomenon noted after multifocal
IOL implantation (RR 3.58, 95% CI 1.99-6.46).
However, in this patient group, this symptom was not
significantly more troubling to patients post-operatively.
Overall patient satisfaction and spectacle independence
post-operatively was very high, and self-ranked vision satis-
faction significantly improved, consistent with prior studies.
While 3 patients (4.5%) were using spectacles for near
vision 3 months post-operatively, none were wearing dis-
tance or intermediate vision spectacles, which may reflect
the emphasis of the Panoptix on a closer intermediate work-
ing distance. There was no single pre-operative parameter
that predicted global post-operative satisfaction score. As
expected, better post-operative unaided vision was asso-
ciated with higher satisfaction, emphasising the importance
of consistent, accurate refractive outcomes and low thresh-
old to use toric multifocal IOL options where appropriate.
This study was conducted in a private ophthalmology
practice and designed to reflect the wide range of patients
in clinical practice who elect to undergo multifocal IOL
implantation. This provides strengths including a diverse
patient group with minimal exclusion criteria. However, it
also introduces limitations including a patient cohort that
has already been screened to some extent for multifocal
IOL suitability. Clinical parameters were measured in
a clinically convenient format rather than using tools
specifically designed for research; for example, distance
vision was measured on a Snellen chart and near vision on
N-point near chart, only later converted to LogMAR for
analysis. Additionally, the relatively short follow-up time
of 3 months meant that longer-term complications, such as
true rates of posterior capsular opacification, were not
captured. Neuroadaptation has been suggested to lessen
the effects of visual phenomena over time; however,
a number of studies with longer follow-up have not
shown significant changes in perception of this at 6

months and longer, compared to 3 months, suggesting
that the majority of adaptation likely happens within the
first 3 months.'® Finally, the 3-month questionnaire was
completed by phone instead of self-directed by the
patient. We aimed to minimise the potential bias this
could introduce by using the same interviewer for all
cases and using scripted questions without leading
statements.

Conclusion
The results of this study support the trend of increasing
patient expectation of spectacle independence and high
visual performance with new multifocal IOLs. These
expectations were matched by excellent visual outcomes
and high rates of post-operative satisfaction with the
Panoptix multifocal IOL. Toric models were associated
with equivalent outcomes to their non-toric counterpart.
Patients already experience visual phenomena such as
glare pre-operatively, and these were not significantly
more bothersome post-operatively. Halo was the only
visual phenomenon with a marked increase in frequency,
although this symptom was not significantly more bother-
some. The established thinking regarding the extent to
which multifocal IOLs are associated with troubling visual
phenomena should be revisited with new lens designs.

A pre-operative questionnaire has been suggested as
a way to identify patients who may be dissatisfied after
multifocal IOL implantation.'® While a questionnaire may
be a useful education tool, this study confirms the diffi-
culty in identifying isolated pre-operative characteristics
that predict post-operative satisfaction. As expectations
and the range of patients considered for multifocal IOLs
continue to expand, the clinical judgement of the surgeon
in patient and lens selection remains as important as ever
in delivering a satisfactory outcome.
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