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ABSTRACT

Purpose: To assess whether trifocal and trifocal toric intraocular lenses (I0L) affect the
measurement of retinal parameters using spectral-domain optical coherence tomography

(OCT).

Methods: This cross-over study included patients undergoing implantation of a trifocal
IOL: AcrySof® 1Q PanOptix™, a trifocal toric 10L: AcrySof® 1Q PanOptix" " Toric,
and a monofocal IOL: AcrySof® 1Q. The monofocal group was considered as the
control group. The refractive target was emmetropia in all cases. Mean average macular
thickness, macular volume and retinal fiber nerve layer (RFNL) thickness were
measured with the Cirrus HD-OCT®. All measurements were performed before and

three months after the surgery.

Results: The study analyzed 150 eyes of 150 patients (50 for each 0L group). Macular
thickness and macular volume showed statistically significant differences before and
after the surgery for the three groups (p<0.05 in all cases). RFNL thickness was found
to be similar before and after the surgery in all groups (p>0.05 in all cases). Mean
difference values (before and after the surgery) in the monocular, trifocal and trifocal
toric group for macular thickness, macular volume and RFNL thickness were: 4.9 £ 7.8,
7.9 #10.0 and 7.7 + 13.7um, respectively; 0.1 + 0.2, 0.2 + 0.4 and 0.2 + 0.3mm’,
respectively; and 0.8 £ 5.5, 1.3 + 6.0 and 0.8 = 6.7 um, respectively. Mean differences

were found to be similar for the three groups.

Conclusion: The trifocal and the trifocal toric 10Ls under study did not induce an
additional impact on spectral-domain OCT retinal measurements compared to

monofocal IOLs.
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INTRODUCTION

Population ageing will surely be the distinctive trait of populations during the
twenty-first century. In fact, it is expected that by 2050, 1 in 6 people in the world will
be over 65 years of age.' One of the major consequences of population ageing related to
visual health is that retinal conditions are already a significant and increasing problem
worldwide.? Another critical consequence is presbyopia, representing one of the two

most common human ocular afflictions in the world.®

Aiming to compensate the visual symptoms of presbyopia, multifocal intraocular
lenses (IOL) have been a widespread solution for patients who want to have spectacle
independence.*” Trifocal 10Ls distribute the light into three different foci (far,
intermediate and near). Furthermore, today it is possible to find novel designs of trifocal
IOLs, including trifocal designs that compensate the corneal astigmatism of patients that

undergo cataract surgeries.

Optical Coherence Tomography (OCT) is the most commonly used technique in
the exploration and follow up of the posterior pole.®™? Some authors have suggested
that multifocality could induce some artifacts or changes in OCT retinal
measurements.**** In addition, regardless multifocal and/or monofocal lens designs, the
distortion of the image induced by moderate amounts of astigmatism has also showed to

have an impact on oct measurements.**°

Related to this, only a few studies have analyzed the impact of trifocal IOLs on

OCT retinal measurements’*°

and no studies have analyzed the potential impact of
toricity in trifocal IOLs on OCT measurements. Therefore, the aim of this study was to

determine whether trifocality and astigmatic compensation combined with trifocality
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may have an effect on the measurement of retinal parameters through a widely used

spectral-domain OCT device.
METHODS

This cross-over study was conducted in Clinica Rementeria, Madrid, Spain, and
included patients undergoing routine cataract surgery and implantation of two different
versions (non-toric and toric) of the same model of diffractive trifocal IOL. Patients

implanted with a monofocal IOL were also included in the study.

The study followed the tenets of the Declaration of Helsinki and was reviewed
and approved by the pertinent Ethics Committee. Informed consent was obtained from

all patients after the nature of the study had been explained.

As in previous similar studies performed at the clinic,® all subjects underwent
an ophthalmological examination, which included refraction, screening for ocular
conditions and/or systemic diseases, slit-lamp biomicroscopy and fundus examination.
Exclusion criteria were: amblyopia, abnormal iris, ocular pathologies other than
cataracts or previous ocular surgery. Patients with intra- or post-operative complications
were also excluded. Toric 10Ls were implanted in patients with 1 D or more
preoperative corneal astigmatism.?’ Only one eye of each patient was evaluated in this

study.

Patients who met the inclusion criteria underwent cataract surgery with
phacoemulsification routine and 10L implantation previously described.?’ All surgeries
were carried out by two experienced surgeons (L.A.R, J.G.P) and the three groups had
surgeries performed by both surgeons. Toric IOL implantation was guided by the

VERION® System (Alcon Laboratories, USA).?°
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The monofocal IOL considered for the study was the Alcon AcrySof® 1Q
SNG60WF (Alcon Laboratories, USA). This is a single-piece hydrophobic acrylic IOL
with ultraviolet filter and a yellow tint for blocking blue light radiation (blue light
filtering chromophore). The lens presents a refractive index of 1.55 at a wavelength of
550nm. The optical zone has 6.0mm and the overall diameter of the lens is 13.0mm. It
presents an anterior asymmetric biconvex aspheric design with negative spherical

aberration.?*

The trifocal IOL was the AcrySof® 1Q PanOptix"™ (Alcon Laboratories, USA)
and its characteristics have been described in previous investigations.?>#? The PanOptix
IOL is also a single-piece hydrophobic acrylic I0OL with ultraviolet and blue light
filtration. At the same time, it presents a refractive index of 1.55 at a wavelength of 550
nm. The anterior surface has a negative spherical aberration. In this case, the optical
zone of the IOL is diffractive in the central 4.5 mm of the anterior surface with 15
diffractive annuli. It has an outer refractive annulus (from 4.5mm to 6.0mm). This lens
has been described as panfocal with quadrifocal IOL technology.? This quadrifocal
design distributes the incoming light into four foci: distance, 120cm, 60cm and 40cm.
However, the optical design of the diffractive zone has been modified in order to
redistribute the energy of the 120 cm focus to the distance focus. Therefore, the
quadrifocal design actually offers a trifocal function for far, intermediate (60cm /

+2.17D add) and near distance (40cm / +3.25 D add).?*#

The third lens considered in the study was the AcrySof® IQ PanOptix™™ Toric
IOL (Alcon Laboratories, USA). This lens is the toric version of the AcrySof 1Q
PanOptix IOL and presents the same material trifocal concepts. However, the posterior

surface of the lens is biconical, creating a toricity to correct corneal astigmatism. The
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AcrySof 1Q Panoptix Toric is available in five ranges from model T2 to T6 (from 1.0D

to 3.75D of astigmatism).?°

Finally, all patients were evaluated before, one day after each procedure, one
week, one month and three months after the surgery. This study presents the results
before and three months after the surgery. All eyes were scanned on a single Cirrus
HD-OCT® instrument (Carl Zeiss, Meditec, Dublin, CA, USA). The procedure was
performed in one eye of each participant and all measurements were obtained by the
same experienced ophthalmic technician. According to the study protocol, a correct
retinal layer segmentation was visually confirmed after each examination. Any incorrect
segmentation implied a repetition of the OCT scan until a perfect automatic
segmentation was reached. At the same time, the scan signal strength on the OCT
device is displayed on a scale of 0 to 10, with 10 being maximum. Following the
manufacturer’s instructions, signal strength values > 6 are acceptable. Then, those
measurements with a signal strength under 6 were discarded. The signal strength was
calculated for the three groups. The OCT retinal measurements assessed in all cases
were: mean average macular thickness, macular volume and retinal fiber nerve layer

(RFNL) thickness.

Statistical analysis was conducted using SPSS for Windows V.20.0 (SPSS Inc,
Chicago, IL). The Kolmogorov-Smirnov test was used to evaluate the normality of the
data distributions. Due to the normality of the data, the pre- and post-operative data of
each parameter were compared by means of the Student’s t-test. A repeated measures
analysis of variance (ANOVA) was used to gauge any statistically significant difference
of the data within the three groups. Differences were considered to be statistically
significant when the P value was <0.05 (i.e. at the 5% level). The XL-STAT statistical

software (Windows 10, 64 bits, USA) was also employed. A two-One-Sided-Test
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(TOST) was used to assess the equivalence of the study population. The equivalence of

two samples was confirmed when the P value related to unilateral T test was <0.05.

RESULTS

The study considered 150 eyes from 150 subjects with a mean age of 69.1 + 7.9 years.
Subjects were divided into three groups: 50 with monofocal 10L, 50 with trifocal IOL,
and 50 with trifocal toric IOL implantation. Table 1 shows the preoperative
characteristics of all the groups. The only parameter that showed statistically significant
differences for the three groups was the mean age (p=0.01). A multivariate regression
was performed, and the estimated coefficients showed no significant influence in this
particular sample for any of the parameters analyzed. (Macular thickness: B= 0,144
microns/year; p = 0,226; 95% C.1 -0,90 to 0,377; RFNL: B=-0,027 microns/year;
p=0,708; 95% C.1 -0,176 to 0,114; Macular volume: B= -0,004 cubic microns/year;

p=0,212; 95% C.1 -0,011 to 0,003).

At the same time, mean preoperative and postoperative signal strength values for
the monofocal, trifocal and trifocal toric group are showed in table 1 (Supplemental
Digital Content 1, http://links.lww.com/1JG/A497). Signal strength increased after
monocular IOL implantation (p<0.001) and was similar after trifocal (p=0.07) and
trifocal toric (p=0.23) IOL implantation. All surgeries were successfully performed and

there were no intra or postoperative complications.

Table 2 shows the results of the three parameters (mean average macular
thickness, macular volume and RFNL thickness) before and after IOL implantation for
the three groups. For the three IOL groups, there were statistically significant

differences for both macular thickness and macular volume (p<0.0001 for all cases).
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The only parameter that showed no statistically significant differences before and after

the surgery was RFNL thickness (p>0.05 for the groups).

Mean values of the differences (before and after the surgery) for the three groups
are compared and presented in Table 2 (Supplemental Digital Content 2,
http://links.lww.com/IJG/A498). The differences for macular thickness, macular volume
and the RFNL thickness, measured before and after the surgery, were similar and no
statistically significant differences were found for the three groups (p>0.05 for all
cases). In addition, the study populations showed to be equivalent (P values related to

the unilateral T test were <0.05 for all cases).
DISCUSSION

OCT is a non-invasive, valuable and widespread tool for detecting and
monitoring retinal diseases. Its importance relates to the current demographic situation,
which means that retinal pathologies will be a key factor in eye care and global health
systems. At the same time, current trifocal IOLs are becoming highly popular
worldwide among surgeons that intend to offer spectacle independence to their patients
after cataract surgery. Since optical issues such as multifocality of the IOLs could
induce artifacts in OCT measurements,*? the aim of the current study was to assess
whether the implantation of trifocal IOLs could affect retinal parameters measured with
the Cirrus HD spectral-domain OCT. In addition, a trifocal toric IOL with the same 10L
platform was also considered in order to determine whether toricity for the astigmatic
correction could induce additional changes in OCT measurements. In order to have a

control group, patients implanted with monofocals were also analyzed.

As overall retinal parameters, macular thickness and macular volume were

analyzed. Observing the results of these two parameters (Table 2), we can see that for
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the three groups (monofocal, trifocal and trifocal toric 10L), the results showed a
statistically significant increment of macular thickness and macular volume after the
surgery. Despite the statistical differences, in order to assess whether trifocal and
trifocal toric 1OL designs may modify the measurements compared to monofocals, the
differences between the pre- and post-operative macular thickness and macular volume
values for the three groups were compared (Table 2 Supplemental Digital Content 2,
http://links.lww.com/1JG/A498). The results showed no statistically significant
differences among the three IOL groups. Therefore, this suggests that both trifocality
and astigmatic correction with trifocal toric IOLs do not have an additional impact on
OCT measurements compared to monofocal I0Ls for macular thickness and macular

volume values.

In relation to these parameters, a previous study assessed the impact of
multifocal diffractive 10Ls on macular thickness and macular volume through OCT."’
The results showed no differences between multifocal and monofocal IOL groups. As
in our work this previous study suggested that, despite the fact that the image quality of
the retina through multifocal differences could be lower, this issue did not affect the
accuracy of the OCT measurements. However, this study did not analyze the parameters
before the surgery and the multifocal IOL design was different (it was diffractive but it
was also bifocal). Direct comparisons with this study should therefore be made with

caution.

Furthermore, RFNL thickness was also analyzed as a specific retinal layer. In
this case, the results shown in Table 2 suggest that for the three groups, despite a slight
increment, no statistically significant differences were found after the surgery. Previous
23-25

authors have shown a higher mean RFNL thickness layer after cataract surgery,

probably due to a better image quality of the retina. Focusing the analysis on trifocal
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IOLs, research conducted by Bella et al. also reported an increment of RENL thickness
after the cataract surgery.’® However, in this study the authors did not compare the
trifocal IOL group results with a monofocal IOL group. Concerning this comparison, in
a later study this research group analyzed and compared RFNL values before and after
cataract surgery both with a monofocal and a trifocal IOL group.™ Similarly, they
reported that for both I0OL groups the mean RFNL thickness increased after the surgery,
with the values being higher for the trifocal group. The study did not provide an
explanation for these differences between monofocal and trifocal IOL results and
suggested that future studies could confirm them. Indeed, our results do not fully
confirm such significant differences. Nevertheless, it should be mentioned that the IOLs

of both studies have different optical designs***®

and no direct comparisons should be
made. Hence, it would be interesting to conduct future studies with homogeneous
samples, similar devices and technicians, control groups and different trifocal lenses in

order to assess whether differences between I0L designs have an effective impact on

RFNL thickness measurements after the surgery.

As with the other parameters, and apart from the simple comparative of pre- and
post-surgery RFNL values, our most significant analysis involved comparing the mean
values of the differences (pre- and post-surgery RFNL mean difference value) among
the three groups. The results in Table 2 (Supplemental Digital Content 2,
http://links.lww.com/1JG/A498) show that the differences in RFNL values for the three
groups were not significant, suggesting that trifocal and trifocal toric designs do not
have an additional impact on RFNL thickness measurements compared to monofocal

IOLs.

We would also like to note that the impact of toricity of trifocal IOLs on OCT

measurements has not been studied before and no comparisons with other studies can be

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



made. However, astigmatism and the effect on OCT measurements was assessed by

15 16
l. l.

Hwang et al.”™ and Langenbucher et al.™ The results of these studies suggested that the
distortion of the image induced by moderate amounts of astigmatism could induce
changes in some retinal measurements such as RFNL. On the other hand, some authors
reported that, if toric lenses are well implanted, the toricity itself should not induce
significant changes if compared to monofocal designs.?’ Then, a correct alignment of
toric 10Ls is important for avoiding errors on OCT measurements, being this alignment

crucial for high cylinder I10Ls.

In our study, astigmatism was corrected by the toric IOL implant and this
possibility was ruled out. In addition, as previously mentioned, this study analyzed
whether the toric design itself could have an impact on the measurements, suggesting
that this trifocal toric design has no impact compared to a monofocal. Thus, future
studies should analyze whether high amounts of astigmatism and the different toric
designs available on the market (it could include 10OLs or contact lenses) could induce

changes in retinal images via OCT devices.

In general, studies that considered multifocal and/or trifocal I0Ls for OCT
measurements are scarce and showed some variability in their results. Regarding these
studies, it was suggested that differences could be due to differences in the samples, the
nature of the cataracts of the samples and the difference in the optical designs of the
IOLs, among other things. Considering both the reported variability and the potential
changes in OCT measurements after cataract surgeries, it is clearly important to pay
attention to retinal management of all patients that have undergone cataract surgery, *%
particularly those with potential or diagnosed retinal pathologies.?® At the same time, in

order to gain a deeper insight into the impact of trifocal and trifocal toric IOLs on OCT

measurements for the management and detection of posterior pole conditions, it would
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be interesting to conduct future studies which analyze more retinal parameters, and to

complement these results with other key diagnostic tests such as visual fields.

In conclusion, some OCT measurements may undergo changes after the
implantation of monofocal, trifocal and/or trifocal IOLs. However, the results of this
study suggest that trifocality and toricity for astigmatic correction with the trifocal IOLs
under study do not induce additional changes in OCT measurements. Thus, the retinal
management and the analysis of the retinal images of these patients by means of
spectral-domain OCT devices should be similar to those of patients implanted with

monofocal IOLs.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



References

1. United Nations, Department of Economic and Social Affairs, Population Division

(2019). World Population Ageing 2019: Highlights (ST/ESA/SER.A/430).

2. Flaxman SR, Bourne RRA, Resnikoff S, et al. Global causes of blindness and
distance vision impairment 1990-2020: a systematic review and meta-analysis. Lancet

Glob Health 2017;5:e1221-e1234.

3. Holden BA, Fricke TR, Ho SM, et al. Global Vision Impairment Due to Uncorrected

Presbyopia. Arch Ophthalmol 2008;126:1731-1739.

4. Venter JA, Pelouskova M, Collins BM, et al. Visual outcomes and patient satisfaction
in 9366 eyes using a refractive segmented multifocal intraocular lens. J Cataract

Refract Surg 2013;39:1477-1484.

5. Chang JS, Ng JC, Lau SY. Visual outcomes and patient satisfaction after presbyopic
lens exchange with a diffractive multifocal intraocular lens. J Refract Surg 2012;

28:468-74.

6. Schuman JS, Hee MR, Puliafito CA, et al. Quantification of nerve fiber layer
thickness in normal and glaucomatous eyes using optical coherence tomography. Arch

Ophthalmol 1995; 113: 586-96.

7. Schuman JS, Hee MR, Arya AV, et al. Optical coherence tomography: a new tool for

glaucoma diagnosis. Curr Opin Ophthalmol 1995; 6: 89-95.

8. Puliafito CA, Hee MR, Lin CP, et al. Imaging of macular diseases with optical

coherence tomography. Ophthalmology. 1995; 102: 217-29.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



9. Medeiros FA, Zangwill LM, Bowd C, et al. Evaluation of retinal nerve fiber layer,
optic nerve head, and macular thickness measurements for glaucoma detection using

optical coherence tomography. Am J Ophthalmol 2005; 139: 44-55.

10. Kim KE, Park KH. Macular imaging by optical coherence tomography in the

diagnosis and management of glaucoma. Br J Ophthalmol 2018;102:718-724.

11. Mohammadzadeh V, Fatehi N, Yarmohammadi A, et al. Macular Imaging with

Optical Coherence Tomography in Glaucoma. Surv Ophthalmol 2020;65:597-638

12. Kansal V, Armstrong JJ, Pintwala R, et al. Optical coherence tomography for

glaucoma diagnosis: An evidence based meta-analysis. PLoS One 2018;13:e0190621.

13. Inoue M, Bissen-Miyajima H, Yoshino M, et al. Wavy horizontal artifacts on optical
coherence tomography line-scanning images caused by diffractive multifocal intraocular

lenses. J Cataract Refract Surg 2009;35:1239-1243.

14. Madrid-Costa D, Isla-Paradelo L, Garcia-Lazaro S, et al. Effect of multizone
refractive multifocal contact lenses on the Cirrus HD OCT retinal measurements. Clin

Exp Optom 2013; 96: 53-57.

15. Hwang YH, Lee SM, Kim YY, et al. Astigmatism and optical coherence

tomography measurements. Graefes Arch Clin Exp Ophthalmol 2012;250:247-254

16. Langenbucher A, Viestenz A, Seitz B, et al. Computerized calculation scheme for
retinal image size after implantation of toric intraocular lenses. Acta Ophthalmol Scand

2007, 85:92-98.

17. Dias-Santos A, Costa L, Lemos V, et al. The impact of multifocal intraocular lens in

retinal imaging with optical coherence tomography. Int Ophthalmol 2015;35:43-47.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



18. Garcia-Bella J, Martinez de la Casa JM, Talavero Gonzélez P, et al. Variations in
retinal nerve fiber layer measurements on optical coherence tomography after

implantation of trifocal intraocular lens. Eur J Ophthalmol 2018;28:32-35.

19. Garcia-Bella J, Talavero-Gonzalez P, Carballo-Alvarez J, et al. Changes in retinal
nerve fiber layer thickness measurements in response to a trifocal intraocular lens

implantation. Eye (Lond) 2018;32:1574-1578.

20. Rementeria-Capelo LA, Contreras |, Garcia-Pérez JL, et al. Visual quality and
patient satisfaction with a trifocal intraocular lens and its new toric version. J Cataract

Refract Surg 2019;45:1584-1590.

21. Madrid-Costa D, Ruiz-Alcocer J, Ferrer-Blasco T, et al. In vitro optical performance

of a new aberration-free intraocular lens. Eye (Lond) 2014;28:614-620.

22. Kohnen, T, Herzog, M, Hemkeppler E, et al. Visual performance of a quadrifocal
(trifocal) intraocular lens following removal of the crystalline lens. Am J Ophthalmol

2017;184:52-62

23. Kim NR, Lee H, Lee ES, et al. Influence of cataract on time domain and spectral
domain optical coherence tomography retinal nerve fiber layer measurements. J

Glaucoma 2012;21:116-122

24. Cheng CS, Natividad MG, Earnest A, et al. Comparison of the influence of cataract
and pupil size on retinal nerve fibre layer thickness measurements with time-domain
and spectral-domain optical coherence tomography. Clin Exp Ophthalmol 2011;39:215-

221.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



25. Bambo MP, Garcia-Martin E, Otin S, et al. Influence of cataract surgery on
repeatability and measurements of spectral domain optical coherence tomography. BrJ

Ophthalmol 2014;98:52-58.

26. Ruiz-Alcocer J, Madrid-Costa D, Garcia-Lazaro S, et al. Optical performance of two
new trifocal intraocular lenses: through-focus modulation transfer function and

influence of pupil size. Clin Exp Ophthalmol 2014,42:271-276.

27. Schuster AK, Kaplan N, Pfeiffer N, et al. Retinal Imaging through Phakic Iris-Claw

IOL. Semin Ophthalmol 2015;30:389-392.

28. Garcia-Martin E, Rodriguez-Mena D, Dolz I, et al. Influence of cataract surgery on
optical coherence tomography and neurophysiology measurements in patients with

retinitis pigmentosa. Am J Ophthalmol 2013;156:293-303.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



Table 1. Preoperative characteristics of the eyes included in the study. Values provided are
mean * standard deviation.

Number Age Photopic Pupil Axial Length 10L power

of eyes  (years) (mm) (mm) (D)
AcrySof 1Q 50 745+5.7 3.6+£0.7 23.8%£1.0 20.9+£3.3
PanOptix 50 66.2 + 8.5 3.8+09 23412 22.2+34
PanOptix Toric 50 65.7 £ 8.2 3.7+0.8 235+13 21.5+4.2
p value 0.01 0.30 0.25 0.14

IOL: intraocular lens
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Table 3. Mean average values of the three parameters (macular thickness, macular volume and
retinal fiber nerve layer (RFNL) thickness), before and three months after the surgery for the
three intraocular lens groups (monofocal, trifocal and trifocal toric). Values provided are mean
+ standard deviation.

Before the surgery  After the p value
surgery
Macular thickness 5oz 74 939 260.3 + 20.9 <0.001
(Hm)
Monofocal ?r/'n"’;ﬁg‘)'ar AL 9.9+05 10.0%0.4 <0.001
RFNL
86.7+ 8.6 87.5+8.6 0.13
(Hm)
Macular thickness 556 & 4 505 264.4 + 20.9 <0.001
(Hm)
Trifocal Z"narf];‘)'ar Volume 101%0.6 10.3+0.6 <0.001
90.1+85 91.4+8.3 0.07

RFNL

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



(um)

Macular thickness

258.16 +23.4 265.1+22.4 <0.001
(Hm)
Macular Volume
Trifocal (mm3) 10.0+0.6 10.1+0.7 <0.001
Toric
RFNL
91.1+119 91.9+11.8 0.20
(Hm)
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Table 2 (Supplemental). Preoperative and postoperative signal strength values for the three
groups. The signal strength values follow a scale of 0 to 10, with 10 being maximum Values
provided are mean + standard deviation.

Number Preoperative Postoperative

of eyes signal strength signal strength p value
AcrySof 1Q 50 7.1+15*% 79+1.2*f p <0.001
PanOptix 50 7713 7413 p =0.07
PanOptix Toric 50 7.6x1.7 74+12 p=0.23
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Table 4 (Supplemental). Mean differences before and after the surgery for the three retinal
parameters (macular thickness, macular volume and retinal fiber nerve layer (RFNL) thickness)
for the three intraocular lens groups (monofocal, trifocal and trifocal toric). Values provided are
mean + standard deviation.

Monofocal Trifocal Trifocal Toric p value
Macular 49+78 7.9+10.0 7.7+13.7 p=0.08
thickness (um)
Macular Volume 0.1+£0.2 02+04 02+03 p=0.09
(mm?)
RNFL thickness 0.8+55 1.3+£6.0 0.8+6.7 p=0.31
(um)
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