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Purpose: To compare patient preference and visual quality of a bifocal IOL versus a trifocal IOL when one of each lens is implanted 
in the same patient.
Patients and methods: Patients received a +3.25 Tecnis bifocal IOL in one eye and a PanOptix trifocal IOL in the opposite eye. 
Eyes were unilaterally evaluated and included UDVA, UIVA, UNVA, mesopic contrast sensitivity testing, and subjective question-
naires about overall satisfaction, and IOL preference. Regression was used to detect which objective or subjective metrics significantly 
predicted overall satisfaction for each eye.
Results: Sixty eyes of thirty patients were evaluated. Patients preferred (p=0.028) +3.25 to PanOptix. Overall satisfaction was 
significantly greater (p=0.05) for +3.25 (4.70 vs 4.43/5.00). UDVA (p=0.032) and “freq. of glasses use distance” (p=0.05) were 
significantly better for +3.25 eyes. Objective intermediate (Jaeger) vision was significantly better (p=0.034) for PanOptix eyes. “Freq. 
of glasses use intermediate” favored +3.25. Regression revealed variables related to intermediate vision and “ability to read fine print 
without glasses” were significant predictors of overall satisfaction for both IOLs. Variables related to contrast sensitivity both with and 
without glare were significant predictors exclusively for PanOptix eyes.
Conclusion: Patient preference favored +3.25 eyes (p=0.022). Individual rankings for each eye of “overall satisfaction” were 
significantly greater (p=0.05) for +3.25 eyes. UNVA and distance vision trended in favor of +3.25. Regression strongly suggests 
issues related to contrast sensitivity with PanOptix may be responsible for the significant patient preference of +3.25.
Keywords: cataract surgery, patient satisfaction, IOL preference, multifocal IOLs

Introduction
The percentage of cataract patients seeking spectacle independence with presbyopia-correcting IOLs is increasing.1 

Multifocal IOLs have provided functional distance and near vision in patients undergoing cataract surgery and refractive 
clear lens exchange.2,3 The main limitations with bifocal presbyopia-correcting implants have included dysphotopsias 
such as halos and glare4,5 and poor intermediate vision.3,6

Trifocal IOLs were developed to add a third foci and improve intermediate function.7 There have been numerous 
studies comparing visual outcomes and patient satisfaction with bifocal and trifocal IOLs.8–16 These studies, however, 
have compared the performance of IOLs with bilateral implantation exclusively. There is a lack of, and need for, 
literature comparing IOLs when one of each has been implanted in the same patient.13 This contralateral study directly 
compares overall visual satisfaction and patient preference of a bifocal IOL (+3.25 D Tecnis Multifocal 1-Piece model 
ZLB00) to a trifocal IOL (AcrySof IQ PanOptix model TFNT00) using objective clinical metrics, subjective responses 
from a patient questionnaire, and multivariate regression analysis.

Assessing patient satisfaction can be challenging, because the subjective perception of each patient to an identical 
objective stimulus, like an IOL, can be highly variable. Kohnen17 has correctly emphasized that although objective 
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scientific measures will always dominate or evaluation of visual outcomes, we cannot underestimate the patients’ 
subjective perception of their quality of vision when assessing our surgical results.

The aim of this study was to directly compare patient preference and visual quality of the bifocal +3.25 Tecnis IOL to 
the trifocal PanOptix IOL when one of each is implanted in the same patient. In addition, multivariate regression analysis 
was used to determine which objective and subjective variables contributed significantly to patient responses for “overall 
satisfaction.” Others have stressed the importance of correlating objective and subjective variables that directly influence 
the overall satisfaction of the patient.18 Our purpose was not only to quantitate levels of satisfaction and preference, but 
also to determine “why” they preferred one IOL over another.

Methods
Study Design
In this single-center, comparative study, subjective and objective data from the last preoperative visit and the final post-
operative evaluation, from 60 eyes of 30 patients who had undergone bilateral phacoemulsification, were reviewed. Patients 
received a +3.25 D Tecnis Multifocal 1-Piece model ZLB00 (Johnson and Johnson Vision) in one eye, and an AcrySof IQ 
PanOptix model TFNT00 (Alcon) in the other eye. Eye dominance and “first eye surgery” were equally randomized.

Inclusion criteria included bilateral cataract extraction with phacoemulsification, a clear intraocular media other than 
cataract, and a desire to pursue spectacle independence. Subjects also had 1) at least four months of neuroadaptation, 2) 
all necessary nd:YAG laser capsulotomies completed, 3) residual refractive error corrected to ≤ 0.5 D of spherical and 
cylindrical error, and 4) a well-managed ocular surface.25 Exclusion criteria included ocular comorbidities that might 
threaten optimal postoperative visual outcomes such as epiretinal membranes, corneal endothelial dystrophies, moderate 
macular thickening, irregular astigmatism, or mild to moderate amblyopia.

The study was conducted in accordance with the tenets of the Declaration of Helsinki and in compliance with Good 
Clinical Practice. IRB Approval (Salus IRB, Austin, TX) was granted prior to enrolling subjects, and the informed 
consent was signed in advance of any study measurements; HIPAA regulations were followed.

Patients
All subjects had a comprehensive, preoperative examination, which included manifest refraction, pupillometry, corneal 
topography, aberrometry, optical coherence tomography, and pachymetry. All surgeries were performed by the same 
experienced surgeon (FAB). The independent preoperative variables collected at the initial evaluation that were regressed 
against “overall satisfaction” are shown in Table 1.

Table 1 Preoperative Clinical Metrics

Age (years)

Eye Dominance

Mesopic Pupil Size (mm)

Photopic Pupil Size (mm)

Spherical Equivalent (D)

Angle Kappa

RMS Factor

Trefoil

Coma

Spherical Aberrations

Abbreviations: mm, millimeters; D, Diopter.
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Subjective questionnaire responses and postoperative objective metrics were collected at a final comprehensive post-
operative visit. The independent postoperative clinical metrics regressed against “overall satisfaction” are presented in Table 2.

Objective testing at the final postoperative visit included uncorrected and best corrected visual acuities, with manifest 
refractions using a standard ETDRS chart. Intermediate and near visual acuities were tested at fixed focal lengths with the 
Colenbrander Mixed Contrast Card (Precision Vision, Woodstock, IL). Reading Acuity and reading speed (words 
per minute) were evaluated with the MNREAD Acuity Chart (Precision Vision). The M&S computerized Clinical 
Trial Suite (M&S Technologies, Niles, IL) was used to assess linear sine wave, contrast acuity, and bullseye contrast 
sensitivity under mesopic conditions with and without glare. A previously published25 patient questionnaire, which 
recorded the patient’s responses to 17 variables was administered for each eye and is presented in Supplemental Table 1.

Multiple regression analysis was performed to detect which independent variables from the preoperative examination, 
postoperative examination, and postoperative patient questionnaire were significant predictors for patient self-ranking 
scores of “overall satisfaction” for each eye (IOL) independently.

Intraocular Lenses
3.25 D Tecnis Multifocal 1-Piece Model ZLB00
The Tecnis +3.25 is a diffractive 1-piece hydrophobic acrylic IOL with a full diffractive posterior surface, an anterior 
aspheric surface, and a +3.25 D add at the IOL plane. The overall IOL length is 13.0 mm with an optic diameter of 
6.0 mm. The design of the IOL includes a central 1.00 mm optical zone containing one half the add power (+1.63) of the 
full add which is capable of assisting the patient with intermediate vision. The anterior surface is designed with 
a negative spherical aberration −0.27 diopters.

AcrySof IQ PanOptix Model TFNT00
The AcrySof IQ PanOptix is an ultraviolet absorbing and blue light filtering foldable multifocal IOL. The IOL is a single- 
piece design with a central optic and two open-loop haptics. The optic consists of a proprietary high refractive index 
hydrophobic acrylic material with a blue light filtering chromophore. The anterior surface is designed with a negative 
spherical aberration to compensate for the positive spherical aberration of the cornea.

Data Analysis
SPSS (Version 28.0; IBM, NY) was used to perform statistical analysis. In all cases, p<0.05 indicated a statistically 
significant difference. Multiple regressions were carried out to investigate which independent variables could signifi-
cantly predict patients’ overall satisfaction for ZLB00 and PanOptix. Stepwise/forward linear regression was conducted 
and adjusted R2 and the AIC (Akaike Information Criterion) was used to assess the model fit.

Table 2 Postoperative Clinical Metrics

UNVA (Jaeger)

UIVA (Jaeger)

UDVA (Snellen)

Best Corrected DVA (Snellen)

SE (D)

Angle Kappa

HOA Internal

Abbreviations: UNVA, Uncorrected Near Visual Acuity;  
UIVA, Uncorrected Intermediate Visual Acuity; UDVA,  
Uncorrected Distance Visual Acuity; DVA, Distance Visual  
Acuity; SE, Spherical Equivalent; D, Diopter.
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Results
A total of 60 eyes of 30 patients were evaluated in this study. The demographics are presented in Table 3. When patients 
were asked to choose which eye (IOL) they preferred, all things considered, they significantly preferred (p=0.021, Chi 
Square Test) the +3.25 IOL over the PanOptix IOL. Eighteen patients chose the +3.25 IOL, 7 chose the PanOptix IOL, 
and 5 patients choose no preference. The results of the patient subjective questionnaire are presented in Table 4. The 
results for “overall satisfaction” just reached significance (p=0.05) in favor of the +3.25 over the PanOptix. On a scale of 
5 to 1 (best to worst), the mean score for the +3.25 was 4.70 ± 0.65 versus a mean score of 4.42 ± 0.94 for the PanOptix 
IOL. Both objective and subjective evaluations of uncorrected distance vision statistically favored the +3.25 IOL. 
Objectively, the Snellen uncorrected distance vision was 20/24 (logMAR 0.07) for PanOptix and significantly better 

Table 3 Demographics

Age1 (y)

Mean ± SD 61.67 (9.42)

Range 42, 77

Sex, n (%)

Male 13 (43.3)
Female 17 (56.7)

Note: 1 Age at time of study visit.

Table 4 Results of Patient Questionnaire

Parameter Mean (SD) P value

Bifocal (+3.25) Trifocal (PanOptix)

Overall Satisfaction 4.70 (0.65) 4.43 (0.94) 0.05*

Glasses Use Frequency – Distance −1.9 (0.31) −1.57 (0.94) 0.05*

Glasses Use Frequency – Near (small print, eg, phonebook) −1.07 (1.17) −1.00 (1.31) 0.863

Glasses Use Frequency – moderate print (eg, newspaper) −1.83 (0.59) −1.73 (0.83) 0.083

Glasses Use Frequency – Intermediate −1.8 (0.41) −1.57 (0.97) 0.102

Ability to read small print without glasses (phonebook) 7.13 (2.60) 7.30 (2.34) 0.427

Ability to read moderate print without glasses (newspaper) 8.73 (1.31) 8.60 (1.73) 0.721

Ability to do intermediate work without glasses (eg, work on a computer) 8.30 (1.68) 8.43 (1.65) 0.609

Ability to see far away without glasses 8.73 (1.39) 8.40 (1.79) 0.163

Frequency of Glare −1.00 (1.51) −1.13 (1.41) 0.480

Severity of Glare 1.87 (2.91) 1.90 (2.90) 0.893

Frequency of Halos −0.40 (1.65) −0.27 (1.57) 0.546

Severity of Halos 2.43 (2.47) 3.23 (2.81) 0.179

Frequency of Starbursts −1.07 (1.39) −0.90 (1.30) 0.132

Severity of Starbursts 1.77 (2.78) 2.20 (2.73) 0.136

Frequency of any light phenomenon −0.07 (1.72) 0.00 (1.55) 0.880

Severity of any light phenomenon 2.97 (2.83) 3.40 (2.47) 0.530

Note: *Statistical significance p<0.05.
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for the +3.25 at 20/21.82 (logMAR 0.03) (p=0.032). Results of postoperative objective variables are presented in Table 5. 
The best corrected distance acuity trended in favor (p=0.059) of the +3.25 IOL at 20/18.33 (logMAR −0.04) versus 
20/19.17 (logMAR −0.02) for the PanOptix IOL.

Subjective questionnaire responses related to distance vision were consistent with findings for the objective Snellen 
acuities. Table 6 demonstrates significantly better results with the +3.25 IOL for “frequency of glasses use at distance” 

Table 5 Results of Postoperative Clinical Metrics

Parameter Mean ± SD P value

Bifocal (+3.25) Trifocal (PanOptix)

Uncorrected Near Visual Acuity (Jaeger) 1 (0) 1 (0) 1.00

Uncorrected Intermediate Visual Acuity (Jaeger) 1.63 (1.25) 1.17 (0.38) 0.034*

Uncorrected Distance Visual Acuity (Snellen) 20/21.83 (3.82) 20/24 (6.87) 0.032*

Best Corrected Distance Visual Acuity (Snellen) 20/18.33 (2.73) 20/19.17 (2.31) 0.059

SE (D) 0.05 (0.33) −0.10 (0.37) 0.129

Angle Kappa 0.28 (0.15) 0.28 (0.16) 0.919

HOA Internal 0.22 (0.15) 0.22 (0.09) 0.411

Note: *Statistical significance p<0.05. 
Abbreviations: SE, Spherical Equivalent; D, Diopter.

Table 6 Frequency of Glasses Use Distance

Score +3.25 (n=30) PanOptix (n=30)

−2: None of the Time 27 (90.0%) 22 (73.3%)

−1: Some of the Time 3 (10.0%) 6 (20.0%)

0: Half of the Time 0 (0%) 0 (0%)

+1: Most of the Time 0 (0%) 1 (3.3%)

+2: All of the Time 0 (0%) 1 (3.3%)

+3.25 mean score: −1.90±0.31 p=0.05

PanOptix mean score: −1.57±0.94

Table 7 Ability to Perform Distance Vision Activities 
Without Glasses

Score +3.25 (n=30) PanOptix (n=30)

9–10: Excellent 18 (60.0%) 16 (53.3%)

7–8: Very Good 9 (30.0%) 8 (26.7%)

5–6: Good 3 (10.0%) 5 (16.7%)

3–4: Fair 0 (0%) 1 (3.3%)

1–2: Poor 0 (0%) 0 (0%)

+3.25 mean score: 8.73±1.39 p=0.10

PanOptix mean score: 8.40±1.79
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(p=0.05). For the variable “ability to perform activities when looking far away without glasses” there was a slight trend 
(p=0.10) in favor of the +3.25 IOL (Table 7).

There were no significant differences between the groups for objective uncorrected near (Jaeger) visions. The 
subjective near variable of “ability to read very small print without glasses” and the “ability to read moderately sized 
print” also revealed no significant differences. The subjective near vision variable of “frequency of glasses 
use – moderately sized print” revealed a trend (p=0.083) in favor of the +3.25 (Table 8).

There was somewhat of a dichotomy between the objective and subjective results for variables related to intermediate 
vision. The objective UIVA Jaeger clearly favored (p=0.034) the PanOptix IOL (J 1.17 PanOptix versus J 1.63 +3.25) 
(Figure 1). However, the subjective intermediate vision variable of “ability to perform arm’s length activities without 
glasses” showed no significant difference between groups (Table 9), and “frequency of glasses use for arm’s length 
activities” showed a slight trend (p=0.10) in favor of the +3.25 IOL (Table 10).

The regression equation of “overall satisfaction” for the +3.25 eyes with a R2 of 0.49 is presented in Table 11. The 
ranked scores for “ability to read very small print without glasses” (p=0.001) and “UIVA Jaeger” (p=0.024) were 
significant predictors of “overall satisfaction” in the eyes receiving a +3.25 IOL. The regression equation of “overall 
satisfaction” for the PanOptix eyes with an R2 of 0.93 is presented in Table 11. As observed with the +3.25 eyes, 
variables related to near and intermediate vision were also very significant predictors of “overall satisfaction” for the 
PanOptix eyes (UIVA Jaeger, p<0.001, “frequency of glasses use very small print”, p<0.001, and “ability to perform 
arm’s length activities without glasses”, p<0.001).

Figure 1 Uncorrected Intermediate Visual Acuity +3.24: 0.05 logMAR, 20/22 Snellen, J 1.63. PanOptix: 0.02 logMAR, 20/20.9 Snellen, J 1.17. p=0.034. 
Abbreviation: logMAR, Logarithm of the Minimum Angle of Resolution.

Table 8 Frequency of Glasses Use Moderately Sized Print

Score +3.25 (n=30) PanOptix (n=30)

−2: None of the Time 27 (90.0%) 26 (86.7%)

−1: Some of the Time 2 (6.7%) 2 (6.7%)

0: Half of the Time 0 (0%) 1 (3.3%)

+1: Most of the Time 1 (3.3%) 0 (0%)

+2: All of the Time 0 (0%) 1 (3.3%)

+3.25 mean score: −1.83±0.59 p=0.083

PanOptix mean score: −1.73±0.83
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However, the regression equation for the PanOptix eyes differs from the +3.25 eyes with the notable addition of two 
variables related to contrast sensitivity. The computer generated (M&S CTS) response for both “linear mesopic sine 
wave” contrast sensitivity with glare (p=0.001) and without glare (p=0.015) were significant predictors of patient’s 
ranked scores for “overall satisfaction.” A data point for analysis was collected at four different spatial frequencies (1.5, 

Table 11 Multivariate Regression Equations

+3.25 (n=30)  

“Overall Patient Satisfaction” = R2 = 0.49

P value

+ 3.930 Constant <0.001

+ 0.125 Near (fine print) <0.002

− 2.252 Intermediate (Jaeger) = 0.024

PanOptix (n=30)  

“Overall Patient Satisfaction” = R2 = 0.93

P value

− 0.758 Constant = 0.214

− 9.521 Intermediate (Jaeger) <0.001

− 0.304 Near Fine (Glasses Frequency) <0.001

+ 0.022 Linear Sine Wave CS (AUC) with glare = 0.001

+ 0.210 Intermediate <0.001

+ 0.014 Linear Sine Wave CS (AUC) w/o glare = 0.015

Abbreviations: CS, contrast sensitivity; AUC, area under the curve; w/o, without.

Table 9 Ability to Perform Arm’s-Length Activities Without 
Glasses

Score +3.25 (n=30) PanOptix (n=30)

9–10: Excellent 16 (53.3%) 19 (63.3%)

7–8: Very Good 9 (30.0%) 6 (20.0%)

5–6: Good 5 (16.7%) 4 (16.7%)

3–4: Fair 0 (0%) 1 (3.3%)

1–2: Poor 0 (0%) 0 (0%)

+3.25 mean score: 8.30±1.68 p=0.609

PanOptix mean score: 8.43±1.65

Table 10 Frequency of Glasses Use for Arm’s-Length Activities

Score +3.25 (n=30) PanOptix (n=30)

−2: None of the Time 24 (80.0%) 23 (76.7%)

−1: Some of the Time 6 (20.0%) 4 (13.3%)

0: Half of the Time 0 (0.0%) 1 (3.3%)

+1: Most of the Time 0 (0%) 1 (3.3%)

+2: All of the Time 0 (0%) 1 (3.3%)

+3.25 mean score: −1.80±0.45 p=0.10

PanOptix mean score: −1.57±0.97
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3.0, 6.0, and 12.0 cycles per degree) for linear mesopic sine wave contrast sensitivity both with and without glare. An 
additional linear mesopic sine wave contrast sensitivity variable was created by analyzing the area under the curve 
(AUC) created by plotting all four spatial frequencies against the log of contrast sensitivity with glare (Figure 2A) and 
without glare (Figure 2B).

The two “linear mesopic sine wave” variables significantly influencing patient responses for “overall satisfaction” in 
the PanOptix eyes represented the entire area under the curve (AUC) for contrast sensitivity with and without glare. 
There were no significant differences in the actual amounts of contrast sensitivity between the +3.25 eyes and the 
PanOptix eyes. However, multivariate regression analysis revealed that there is a dramatic difference in how much this 
given amount of mesopic linear contrast sensitivity influences patient responses regarding overall satisfaction between 
the two IOLs.

Two of the five variables in the “overall satisfaction” regression equation for the PanOptix eyes were related to 
intermediate vision. To further explore patient satisfaction scores with the PanOptix eyes, the science of statistics allows 
us to perform additional regression by using variables related to intermediate vision as dependent variables to be 
regressed against all other independent variables. When “frequency of glasses use for arm’s length activities” was the 
dependent variable (Supplemental Table 2), a regression equation with an R2 of 0.44 detected two contrast sensitivity 
variables significantly influencing patient responses for the need to wear glasses when performing tasks involving 
intermediate vision. “Linear mesopic sine wave” contrast sensitivity (p<0.001) and “bullseye mesopic” contrast sensi-
tivity (p=0.004) significantly influenced patients’ ranked scores for intermediate function in the eyes with the PanOptix 
IOL. This is noteworthy because of the strong link between intermediate vision and “overall satisfaction” in PanOptix 
eyes as established by the original regression and the consistent detection of variables related to contrast sensitivity.

Variables related to intermediate vision for the +3.25 eyes were also analyzed as dependent variables and regressed 
against all other independent variables. When “UIVA Jaeger” (a significant predictor of “overall satisfaction” for +3.25 
eyes) was regressed as the dependent variable (Supplemental Table 3), a regression equation with an R2 of 0.89 detected 
the single variable of “photopic pupil size” as a significant predictor of “UIVA Jaeger” in the +3.25 eyes.

The relationship between pupillary size and uncorrected intermediate vision in +3.25 eyes is also very noteworthy and 
will be addressed in the discussion.

Figure 2 (A) Mesopic Sine Wave Linear Contrast with Glare. Area Under Curve TMF = 102.3. Area Under Curve PAN = 102.8. (B) Mesopic Sine Wave Linear Contrast 
without Glare. Area Under Curve TMF = 108.43. Area Under Curve PAN = 110.47.
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Discussion
Intermediate vision has become progressively more important with increasing use of handheld devices and computers. 
Several studies have reported that the PanOptix trifocal IOL provides reasonably adequate uncorrected distance, 
intermediate, and near vision leading to consistent high levels of patient satisfaction.19–24

It is widely accepted that dividing light into multiple foci can negatively impact the quality of vision by decreasing 
contrast sensitivity. An objective of this study was to investigate if the advantages of enhancing intermediate vision, as 
perceived by the patient, would outweigh the potential negative impact on the quality of vision from splitting light into 3 
foci. The contralateral design with patient preference and regression analysis created a model allowing the patient to 
directly compare the quality of vision provided by each multifocal IOL. This facilitated the simultaneous “side by side” 
comparison of subjective perceptions of visual quality and the quantification of objective clinical metrics. Reporting 
“good” bilateral objective visual results for uncorrected distance, intermediate, and near vision with multifocal IOLs, 
without collecting subjective data regarding patient satisfaction and/or spectacle independence, has been increasingly 
viewed as an inadequate assessment of a multifocal IOL’s true overall performance.

There are no other reports in the literature where the PanOptix IOL is directly compared to other multifocal or EDOF 
IOLs using a contralateral design. The results of this study suggests that the “optical cost” of splitting light into 3 foci 
influenced the patient preference outcomes. What else is known that may help explain the results observed for patient 
preference and overall satisfaction. The neutralization of spherical aberration is much greater for the +3.25 (−.27) 
compared to the PanOptix (−.10). The Abbe number which indicates the efficiency in neutralizing chromatic aberrations 
is also more favorable for the +3.25 IOL (Abbe # TMF +3.25 equals 55 and Abbe # PanOptix equals 37).

What might explain the dichotomy between the objective and subjective results for uncorrected intermediate vision. 
In a well-illuminated exam room with a near card that has a very white background with perfectly contrasted black 
letters, the PanOptix eye performed significantly better than the +3.25 (J 1.17 vs J 1.63) for uncorrected intermediate 
vision. In contrast, the subjective variables for intermediate vision showed either no difference between IOLs or a trend 
in favor of the +3.25 representing the daily functional experience of everyday life. When “frequency of glasses use for 
arm’s length activities” for the PanOptix IOL (Supplemental Table 2) was used as the dependent variable in the 
regression analysis, multiple variables related to contrast sensitivity were detected as significant predictors of satisfaction 
when performing intermediate tasks. No variables related to contrast sensitivity were significant predictors of inter-
mediate vision or overall satisfaction for the +3.25 IOL.

Interestingly, the only significant variable affecting intermediate vision for the +3.25 eyes was photopic pupil size. 
The correlation between pupil size and intermediate vision with the Tecnis +4.00 and Tecnis +3.25 multifocal IOLs has 
been previously reported.25 It showed that as pupil size decreases, uncorrected intermediate vision increases. The 
manufacturer subsequently reported identical findings (Supplemental Figure 1) from the original IDE trial that corrobo-
rated the strong correlation between pupil size and intermediate vision. The 1.00 mm central zone contained in all Tecnis 
multifocal IOLs facilitates the increase in intermediate vision as the size of the pupil decreases. The 1.00 mm central 
zone is essentially functioning as an intermediate lens because it has one half the power of the full near add for that 
particular Tecnis multifocal IOL. For example, the central zone of the +3.25 multifocal contains a 1.63 D add. It is 
theorized that, as the pupil diameter decreases, a greater percentage of light passes through the central intermediate zone 
which further enhances the uncorrected intermediate vision. The intermediate vision is enhanced, especially in patients 
with smaller pupils, without splitting light into 3 foci. The optics of this pupillary effect are probably more similar to 
those observed with an extended depth of focus IOL rather than with a classic multifocal IOL. This would provide more 
of a range of intermediate vision in contrast to the specific “peak” at 60 cm observed with the PanOptix IOL and likely 
have a less negative impact on contrast sensitivity.

The contrast sensitivity issues related to intermediate vision for the PanOptix IOL and the central intermediate zone of 
the +3.25 IOL may help explain the dichotomy between the objective and subjective findings for intermediate vision. It 
may also help explain the core findings of the study – that the so-called bifocal +3.25 was significantly preferred to the 
trifocal PanOptix IOL.
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Differences in methodology and inconsistencies with results make it difficult to directly compare contrast sensitivity 
outcomes in studies with the PanOptix IOL. Menucci12 reported better contrast sensitivity under both photopic and 
mesopic conditions for the Symfony EDOF versus the PanOptix. Vilar24 reported that a blended combination of bifocal 
implants performed better at 3, 6, and 12 cycles per degree for mesopic contrast sensitivity with glare versus the 
PanOptix IOL. Better contrast sensitivity under photopic conditions without glare was better at 3 and 6 cycles per degree 
for a combination of Tecnis IOLs (Symfony and Tecnis +4.00) compared to bilateral PanOptix IOLs.9

In conclusion, the patients in this study significantly preferred the Tecnis +3.25 IOL to the PanOptix trifocal IOL 
when given the chance to compare them side by side. Multivariate regression analysis strongly suggested that issues 
related to contrast sensitivity with the PanOptix IOL may be responsible for the significant preference for the 
Tecnis +3.25.

Conclusion
● Despite achieving better objective uncorrected intermediate vision with a trifocal IOL, patients still prefer and can 

achieve greater levels of overall satisfaction with a bifocal IOL.
● Regression analysis strongly suggested that issues related to contrast sensitivity may be responsible for the patient’s 

subjective preference for the bifocal IOL.
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