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ABSTRACT  

Purpose:  The purpose of this prospective, randomized, double masked, study was to 

compare the visual performance of patients after bilateral implantation of six different 

IOLs. 

Methods: The following IOLs were used in the study: SV25T0 (n=19), ATLISA 809M 

(n=18), ATLISA Tri 839MP (n=19), ZKB00 (n=20), ZLB00 (n=20) and Symfony 

ZXR00 (n=20). Visual performance was assessed by the monocular distance corrected 

visual acuity at 4m (CDVA), distance corrected intermediate visual acuity (DCIVA) at 

60cm and distance corrected near visual acuity (DCNVA) at 40cm. Binocular defocus 

curves were obtained for a range of defocus from +1.50D to -4.50D, in 0.50D steps. 

Quality of life was assessed with the VF-14 questionnaire. 

Results: DCVA was better with the Symfony ZXR00 than with the SV25T0 (p=0.032), 

ATLISA Tri 839MP (p=0.032) and ATLISA 809M (p=0.018). The Symfony ZXR00 

offered the best DCIVA, followed by the ZKB00. The best and worst DCNVA results 

corresponded to the ZLB00, and the SV25T0 and Symfony ZXR00, respectively. 

Defocus curves at distance were good in all groups, although the Symfony had a wider 

range of clear vision (-1.50D to +0.50D), with no decay. For intermediate vision, only 

the Symfony obtained sharp visual acuity. The ATLISA 809M, ATLISA Tri 839MP 

and ZLB00 were superior at near.  

Conclusions: The extended depth of focus of the Symfony ZXR00 offers a superior 

range of clear vision at far and intermediate distances than other multifocal designs, 

with worse results at near. Visual outcomes reflect the particular optical, geometrical 

and power distribution characteristics of each IOL. 
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INTRODUCTION 

There has been a large number of presbyopia correcting intraocular lens designs 

introduced over the last decade. To satisfy the demands for clear intermediate vision, 

multifocal intraocular lens (MIOL) manufacturers have adopted different strategies. 

Thus, on the one hand, there has been a corresponding modification of the near add 

powers of diffractive MIOL models, with a trend towards lower additions in new lens 

designs, which has also benefited patients in terms of photic phenomena such as halos 

and glare [1]. On the other hand, trifocal designs have been introduced, with various 

combinations of intermediate and near add powers to accommodate all visual 

requirements. Finally, the first extended depth of focus (EDOF) intraocular lens (IOL) 

received the approval of the U.S. Food and Drug Administration in 2016 (Symfony, 

Abbott Medical Optics, Inc., Abbott Park, IL, now Johnson and Johnson Surgical 

Vision, Santa Ana, CA), with many manufacturers currently offering their own EDOF 

IOL design. In effect, the increasing interest in EDOF designs prompted the American 

Academy of Ophthalmology to issue a special report in 2017, providing a consensus on 

the criteria for the definition and performance of EDOF IOLs, as well as for the 

adequate conditions to determine diverse visual function parameters, mainly defocus 

curves, contrast sensitivity and intermediate visual acuity [2].  

 

The diversity in surface profiles (aspheric, spherical), focality (bifocal, trifocal, EDOF), 

physical principle (refractive, diffractive, hybrid, apodized) and additions are attempts 
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to fulfil all the visual performance needs of patients at varying working distances and 

levels of illumination. Comparative assessments of these varying designs is fraught with 

difficulties. For instance, to allow for meaningful comparison of near vision 

performance, near visual acuity charts should be placed at the near focus of each IOL, 

and the corresponding angular of resolution needs to be adjusted [1]. Similar 

adjustments must be conducted when assessing near contrast sensitivity and 

stereoscopic acuity. Defocus curves are considered superior to traditional visual acuity 

measurements to assess and fully characterize visual function in patients with 

presbyopia IOLs. Defocus curves determine the visual acuity of patient through 

different levels of defocus induced with trial lenses (between +1.50 D and -2.50 D), 

defining the depth of focus as the range of lens powers through which a visual acuity of 

0.2 logMAR or better is maintained [2-4]. 

 

The aim of the present study is to evaluate the comparative visual performance of six 

different presbyopia lenses in a cataract population in a prospective, randomized, 

double-masked study.  

 

 

MATERIAL AND METHODS 

Study sample 

All patients included in the study attended the Ophthalmology Department of Santa 

Creu and Sant Pau Hospital, Barcelona, Spain, for cataract intervention. Inclusion 

criteria were defined as age over 60 years, bilateral cataract, good motivation for 

spectacle independence, potential visual acuity of 20/25 or better and preoperative 

corneal astigmatism less or equal to 1.25 D. Pre-operative exclusion criteria were ocular 
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fundus abnormalities, such as, retinal detachment, history of glaucoma, dry eye 

requiring ophthalmologic treatment and corneal pathologies. Patients with a history of 

intraocular or corneal surgery, irresponsive or abnormal pupils, or diabetic retinopathy 

were also excluded. Intra-operative exclusion criteria were any surgical complication, 

including pupillary trauma and loss of vitreous. Post-operatively, patients were 

excluded if the lens could not be placed in the capsular bag. Patients were also excluded 

if they reported critical visual demands, such as night drivers, and if they had difficulty 

attending the required follow-up visits. 

 

Participants provided written informed consent after the details of the study were 

described to them. The study was conducted in accordance with the Declaration of 

Helsinki tenets of 1975 (as revised in Tokyo in 2004). The study protocol was granted 

the approval of the Santa Creu and Sant Pau Hospital review board. 

 

Intraocular lenses 

Six IOL designs were assessed, including an EDOF lens (Table 1). IOL implantation 

followed a 1:1:1:1:1:1 block randomization design determined with the IBM SPSS 

software 25.0 (IBM Corp., Armonk, NY) for Windows. 

 

 Surgical Intervention 

All surgeries were conducted by the same experienced ophthalmic surgeon (M.A.G). 

For corneal astigmatism over 1.00 D, a clear main corneal incision of 2.75 mm was 

performed in the steepest corneal meridian, and a secondary paired incision at 180˚. 

Otherwise, incisions were performed to avoid inducing astigmatism. Following 

phacoemulsification, all IOLs were placed in the capsular bag with the corresponding 
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injectors. Interventions aimed at complete correction of refractive error. Follow-up 

visits were programmed accordingly. No instances of posterior capsular opacification at 

6 months were observed.  

 

Visual acuity evaluation  

The Early Treatment Diabetic Retinopathy Study chart (ETDRS) (Optec 6500, Stereo 

Optical Inc., Chicago, IL) was used to measure monocular corrected distance visual 

acuity (CDVA) at 4 m. In turn, the tumbling E chart of the Department of Employment 

and Industry of the Catalan Government was employed to determine distance corrected 

intermediate (DCIVA) and near (DCNVA) visual acuities at 60 and 40 cm, respectively. 

As appropriate, results were converted to logMAR notation.  

 

Defocus curves 

Binocular defocus curves were obtained by adding trial lenses from +1.50 D to -4.50 D 

(in 0.50 D steps) over the best-corrected distance refraction. The range of acceptable 

vision was defined as the range of lens powers over which mean visual acuity (VA) was 

20/32 (0.2 logMAR) or better [2], with results over 0.05 logMAR considered clear 

vision.  The same ETDRS chart used for CDVA measurements, placed at 4 m, was 

employed to evaluate defocus curves. Letters were randomly presented to avoid 

memorization and patients were asked: “Are you able to read any more letters from the 

line below?” Given the non-negligible impact of lens magnification, particularly for 

shorter distances, a correction accounting for a back vertex distance of 12 mm was 

implemented, as previously described [5].  
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All examinations for this study were conducted by the same experienced optometrist 

(C.V.) 6 months after surgery. The optometrist was masked to lens type. Visual acuity 

and defocus measurements were performed under photopic conditions (85 cd/m2).  

 

In addition, photopic and mesopic pupil diameters were determined with the infrared 

Colvard pupillometer (Oasis Medical Inc., San Dimas, CA) while patients fixated a 

distant target and axial length was measured with infrared interferometry (IOLMaster 

500, Carl Zeiss Meditec Iberia S.A.U., Tres Cantos, Madrid, Spain). 

 

Finally, patient satisfaction and quality of life were assessed with the Visual Function 

14 (VF-14) questionnaire, which provides an index of functional impairment in patients 

with cataract [6]. 

 

 

Data Analysis 

The IBM SPSS software 25.0 was used for statistical analysis. Only one eye per patient, 

randomly selected, was considered for statistical analysis, except for the evaluation of 

defocus curves. Data was fist examined for normality using the Kolmogorov-Smirnov 

test. After ascertaining a Gaussian distribution, descriptive statistics were reported as 

mean ± standard deviation (SD). The ANOVA test was used to compare IOL groups 

and, when statistical significance was found, the post-hoc Bonferroni test was employed 

for pair-wise analysis and to account for the possibility of committing a type-I error. 

Cut-off for statistical significance was a p-value < 0.05. 
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RESULTS 

Sample demographics 

One hundred and sixteen patients met the eligibility criteria and enrolled into the study. 

There were 33 males and 83 females, with ages ranging from 60 to 86 years. Patients 

were randomly selected for bilateral implantation with one of the following IOLs: 

AcrySof ReSTOR SV25T0 (n=19), ATLISA 809M (n=18), ATLISA Tri 839MP 

(n=19), Tecnis ZKB00 (n=20), Tecnis ZLB00 (n=20) and Tecnis Symfony ZXR00 

(n=20). Table 2 shows a summary of demographic data, including age, gender 

distribution, IOL power and photopic pupil diameter for each lens group. No 

statistically significant differences were found in any of these variables amongst groups. 

 

Visual acuity evaluation 

Monocular visual acuity results at far (4 m), intermediate (60 cm) and near (40 cm) 

distances for each IOL group are summarized in Table 3 and Figure 1. Statistically 

significant differences were encountered in visual acuity among the IOL groups at all 

distances under evaluation.  

 

Overall, patients with the Symfony ZXR00 obtained superior monocular CDVA than 

patients with any of the other IOLs. Significant differences were found between the 

Symfony ZXR00 and the SV25T0 (p=0.032), the ATLISA 809M (p=0.018) and the 

ATLISA Tri 839MP (p=0.032). Differences between these pairs of lenses reached 

clinical significance (a difference of 0.05 logMAR or more) in all instances. The other 

IOLs performed similarly at distance.  
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Regarding monocular DCIVA at 60 cm, the best outcome was also obtained with the 

Symfony ZXR00, with statistically (and clinical) significant differences with the 

SV25T0 (p<0.001), the ZLB00 (p=0.001), the ATLISA 809M (p<0.001) and the 

ATLISA Tri 839MP (p=0.002). The ZKB00 provided the second best performance at 

intermediate distance, with statistically (and clinical) significant with the SV25T0 

(p=0.033) and the ATLISA 809M (p=0.043).  

 

Finally, the best outcome for DCNVA at 40 cm corresponded to the ZLB00 group, 

although differences were only statistically significant between this IOL and the 

Symfony ZXR00 (p<0.001). On the contrary, the SV25T0 offered the poorest 

performance for near, with statistically significant differences between this lens and all 

the other lens groups (all p<0.05), except the Symfony ZXR00. In effect, the Symfony 

ZXR00 also obtained poor results in terms of DCNVA, with statistically significant 

differences with all the other IOLs (all p<0.05) except with the SV25T0. All statistically 

significant differences also reached clinical significance. The ZKB00, ATLISA 809M 

and ATLISA Tri 839MP had similar results at near distance. 

 

Defocus curves evaluation 

Binocular visual acuity values for each defocus step (as provided with trial lenses) are 

summarized in Table 4 and shown in Figure 2. Figure 2 also displays, for reference, 

the regions corresponding to simulated distance (0 D, infinite), intermediate (-1.5 D, 66 

cm) and near vision (-3 D, 33 cm). Overall, no particular IOL group was superior at all 

distances, although the Symfony ZXR00 offered the largest range of lens powers (from 

-1.50 D to +0.50 D) over which VA was better than 0.05 logMAR, without any 

significant decay of the curve. In contrast, the range of clear vision for the other lens 
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groups extended from -0.50 D to +0.50 D, being slightly larger in patients with the 

SV25T0. Accordingly, whereas the shape of the defocus curve of the Symfony ZXR00 

corresponds to a single focus extending from intermediate to far distances, all the other 

lens groups present a biphasic curve profile (a clearly defined focus for distance vision 

and a second focus located approximately at the area of near or intermediate vision, 

depending on each lens add power).  

 

All IOLs provided good VA (<0.050 logMAR) at distance, with the Symfony ZXR00 

offering statistically significant better VA than the ZKB00 (p=0.005), the ZLB00 

(p=0.012) and the ATLISA 809M (p=0.007). At the intermediate region, only the 

Symfony ZXR00 group offered good VA (<0.050 logMAR), with statistically 

significant differences with all the other lens groups (all p<0.05). At the other range of 

the spectrum, the ATLISA 809M provided the worst performance at 66 cm, with 

statistically significant differences with all the other lens groups (all p<0.05), except for 

the SV25T0. It is worth noting that, whereas the ZKB00 did not provide good results at 

66 cm, it was the best IOL at the distance of 50 cm (-2.00 D). Finally, at the near vision 

region of 33 cm (-3.00 D), none the IOLs under study offered clear vision (<0.050 

logMAR), although VA was acceptable (<0.200 logMAR) with the ATLISA 809M, 

followed by the ATLISA Tri 839MP and the ZLB00.  

 

Interestingly, of the IOLs characterized by biphasic curves, only the ATLISA 809M had 

the near focus at 33 cm, with a range of acceptable vision between 28.5 cm and 40 cm         

(-3.50 D to -2.50 D). Similarly, the near vision focus of the ATLISA Tri 839MP and the 

ZLB00 corresponded to 40 cm (-2.50 D), with a range of acceptable vision from -3.00 

D to -2.00 D. Finally, the ZKB00 and the SV25T0 had their near focus at 50 cm (-2.00 
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D), with statistical significance in VA between the ZKB00 and both the SV25T0 

(p=0.044) and the ATLISA 809M (p<0.001). The ATLISA 809M had the worst 

outcome at this distance. 

 

Finally, statistically significant differences were found among the different IOLs in 

terms of quality of life, as measured with the VF-14 questionnaire (p<0.001). Pair-wise, 

statistically significant differences were encountered between the Symfony (median 

score of 99, range from 94 to 100) and the SV25T0 (median score of 95, range from 72 

to 100) (p=0.003), the ATLISA Tri 839MP (median score of 97, range from 84 to 100) 

(p=0.039) and the ATLISA 809M (median score of 95, range from 78 to 100) 

(p=0.015). 

 

 

DISCUSSION 

Monocular visual acuity evaluation 

Visual acuity at distance and with the best correction was similarly good for all IOL 

designs, although the EDOF lens Symfony ZXR00 outperformed some of the diffractive 

MIOLs with a bifocal (SV25T0 and ATLISA 809M) and trifocal (ATLISA Tri 839MP) 

design. These findings are partly in agreement with previous research reporting 

comparable performance in terms of VA at distance with bifocal, trifocal and EDOF 

designs [7-9].  

 

Regarding intermediate distance, the best results were obtained with the EDOF design, 

with an estimated addition of +1.73 D (58 cm). These findings are in agreement with 

previous reports documenting best intermediate visual acuity with different EDOF 
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designs [8-10]. After the Symfony ZXR00, the second best outcome at this distance was 

obtained with the diffractive and aspheric ZKB00, with a low addition of +2.75 D, in 

agreement with previous researchers describing better performance at intermediate 

distances for low add power MIOL designs [1,8,11]. May patients over 65 years of age 

report the need for good intermediate visual acuity to operate electronic devices such as 

desktop computers, which are commonly viewed at 60 cm. Therefore, this was the 

selected distance to evaluate intermediate vision, rather than the 70 cm favoured in 

previous studies or the 65 cm defined as intermediate as per presbyopia spectacle 

conventions.  

 

Finally, DCNVA was assessed at 40 cm, which may be considered a comfortable 

reading distance. The add powers of the different IOLs under evaluation provided near 

foci at distances ranging from 26.7 cm (ATLISA 809M) to 40 cm (SV25T0). 

Interestingly, however, the worst outcome at 40 cm was obtained with the diffractive-

refractive SV25T0, with add power of +2.50 D, and, less unexpectedly, with the 

Symfony ZXR00, which has an add power of approximately +1.73 D and does not show 

a biphasic defocus profile. Better and similar results were obtained with IOLs of high 

add power, with the ZLB00 (add power of +3.25 D) displaying the best outcome. These 

findings are in agreement with those reported by Kretz and co-workers, with slightly 

better DCNVA values with the ZLB00 in the present study (0.052 logMAR, versus 

0.100 logMAR) [12].  

 

It must be noted that for intermediate, and particularly for near visual acuity evaluation, 

the selection of the appropriate distance is critical, as the outcome of each lens design at 

near is governed, amongst other factors, by add power. Therefore, comparison between 
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studies assessing different distances and add powers may be a challenging task. On this 

context, for instance, published literature has explored near vision in a range of 

distances from 33 to 40 cm [13-15]. 

 

Defocus curves evaluation 

As previously described, the bifocal and trifocal lens designs under evaluation displayed 

a biphasic defocus curve profile, with a clearly defined distant focus and a second focus 

located adjacent to the near or intermediate regions, depending on the specific add 

power of each lens [1,8,16]. As may be observed in Figure 2, only the EDOF IOL 

showed a profile with a single extended focus, without decay and loss of VA in the 

range from intermediate to distance vision [8]. Indeed, the Symfony ZXR00, with a 

clear vision range from -1.75 D to +0.50 D, would be an ideal choice for those patients 

with high visual demands at far and intermediate distances. In comparison, all the other 

IOLs presented a decay in the defocus curve between the near and distant foci, which 

was associated with a moderate visual acuity loss. However, with the exception of the 

ATLISA 809M, VA in the area between foci remained over the acceptable threshold of 

0.2 logMAR. Interestingly, in all biphasic curves the near focus was less pronounced 

than the distant focus, implying that visual acuity at this focus was poorer. This is 

particularly evident for the lens SV25T0, which presents an almost non-identifiable near 

peak at approximately -2.00 D (50 cm). As for the rest of the IOLs, the slope of the 

decay of the curves for defocus steps beyond their respective near foci is very different, 

with the ATLISA Tri 839MP displaying the steepest decay immediately beyond -3.00 D 

and the ATLISA 809M showing a less pronounced decay, thus allowing acceptable 

vision up to -3.50 D of induced defocus.  
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In turn, whereas patients with the trifocal ATLISA Tri 839MP achieved lower VA 

values at the -1.50 D defocus step than those with the ZKB00, and similar than those 

with the ZLB00, the ATLISA Tri 839MP outperformed both ZKB00 and ZLB00 at the -

1.00 D defocus step. In contrast, published literature describes trifocal designs as the 

lens of choice for far and intermediate distances, similar in performance to EDOF 

designs at distances from 50 cm to 67 cm [13-15] or even superior at 67 cm [17]. 

Overall, in view of the results of the present study, the best option for intermediate 

distance would be the Symfony ZXR00. 

 

None of the IOLs under study allowed clear vision (defined as <0.05 logMAR) at near, 

although the best outcomes were obtained with the ATLISA 809M, the ATLISA Tri 

839MP and the ZLB00. Specifically, the ATLISA 809M presented a near VA peak at 

33 cm, with a range of acceptable vision between 28.5 cm and 40 cm (-3.50 D to -2.50 

D). In comparison, both the ATLISA Tri 839MP and the ZLB00 displayed a peak at 40 

cm, with a range of acceptable vision between 33 cm and 50 cm (-3.00 D to -2.00 D). 

However, it is relevant to mention, particularly when considering patients requiring 

good vision at intermediate distances, that the ATLISA 809M showed a very marked 

biphasic profile, with a sharp decay in the defocus curve in the region between both 

foci, corresponding to intermediate vision.  

 

It must be noted that the evaluation of defocus curves is not devoid of limitations. For 

instance, VA values may not reflect real life conditions. Indeed, although 

accommodation after cataract surgery is not possible, convergence and pupil miosis take 

place, resulting in an overestimation of the depth of focus, mainly at short distances 

[3,18,19]. In addition, although the recommendations of the American Academy of 
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Ophthalmology concerning defocus curve testing require monocular measurements [2], 

the present study describes binocular measurements, as these may be expected to better 

simulate daily tasks conducted by patients following cataract intervention [20]. 

Similarly, it may be argued that defocus curves describe visual performance of patients 

after binocular summation and do not provide a direct measurement of each specific 

lens performance. However, as the purpose of this study was to explore the outcome of 

patients with different lens designs, we believe the results of the defocus analysis to be 

relevant and easily interpretable.  

 

In conclusion, the joint assessment of distance, intermediate and near visual acuity, and 

of defocus curves has proved particularly relevant when comparing different IOLs 

designs, including bifocal, trifocal and EDOF lenses. These findings have revealed 

optimal combinations of patient requirements and lens designs, which may be useful to 

the ophthalmologist when selecting the best IOL option for each patient. 
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Fig.1 Monocular corrected distance (CDVA), intermediate (DCIVA) and near 

(DCNVA) visual acuity of patients with the SV25T0, ATLISA 809M, ATLISA Tri 

839MP, ZKB00, ZLB00 and Symfony ZXR00 intraocular lenses. Results are shown in 

logMAR notation. Error bars represent ± 1 SD 
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Fig. 2 Binocular defocus curve plots of patients with the SV25T0, ATLISA 809M, 

ATLISA Tri 839MP, ZKB00, ZLB00 and Symfony ZXR00 intraocular lenses. Results 

are shown in logMAR notation, with reference to the 0.05 logMAR and 0.2 logMAR 

thresholds. For clarity of presentation, error bars are not shown 
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TABLES 

 

Table 1. Implanted intraocular lenses (base lens power of 20.00 D). Near (n) and 

intermediate (i) add powers are shown at the plane of lens. Spherical aberration (SA) for 

a 6.0 mm pupil displays the value of the [4,0] Zernike coefficient. 

 

LENS MANUFACTURER 
ADD POWER 

(D) 

SA 

(µm) 
OPTICAL DESIGN 

AcrySof ReSTOR 
SV25T0 

Alcon Laboratories, 
Fort Worth, TX, USA +2.5 (n) -0.20 

Bifocal, anterior aspheric 
apodized diffractive (3.4 mm) and 

refractive surface 

Tecnis ZKB00 Johnson and Johnson 
Vision, Jacksonville, 

FL 

+2.75 (n) 
-0.27 Bifocal, anterior aspheric & 

posterior diffractive surface Tecnis ZLB00 +3.25 (n) 

ATLISA 809M Carl Zeiss Meditec 
AG, 

Jena, Germany 

+3.75 (n) 

-0.18 

Bifocal, aspheric diffractive 

ATLISATri 839MP 
+3.33 (n) 

+1.66 (i) 
Trifocal, anterior surface with a 

diffractive profile 

Tecnis Symfony 
ZXR00 

Johnson and Johnson 
Surgical Vision, 
Santa Ana, CA 

≈ +1.75 (i) -0.27 

Extended depth of focus, 
wavefront-designed anterior 
surface, posterior achromatic 

diffractive surface with echelette 
design 
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Table 2. Demographic data, including number of eyes (n), age, gender, intraocular lens 

(IOL) power, photopic pupil diameter and axial length. Results are shown as mean ± 

standard deviation (SD) or frequency (gender). Also reported is the result of the ANOVA 

or the Kruskal-Wallis tests (p-value).  

 

  SVT250 
bifocal 

ZKB00 
bifocal 

ZLB00 
bifocal 

ATLISA 
809M 
bifocal 

ATLISA 
Tri 

839MP 
trifocal 

Symfony 
ZXR00 

Extended 
depth of  

focus 

p 

n (eyes)  19 20 20 18 19 20  
Age (years)  74.3±7.5 68.9±12.9 73.3±4.6 71.6±7.1 68.7±10.3 68.2±6.2 0.061 

Gender 
(male/female)  8/11 5/15 7/13 4/14 4/15 5/15 0.617 

IOL power 
(D)  21.3±2.4 21.6±3.4 22.3±1.7 22.3±2.4 21.9±4.3 21.8±5.7 0.840 

Pupil diameter 
(mm)  3.2±0.6 3.4±0.7 3.2±0.7 3.0±0.6 3.3±0.8 3.3±0.8 0.567 

Axial length 
(mm)  23.45±0.86 23.43±1.13 23.23±0.83 22.76±0.72 23.19±1.50 23.81±2.06 0.131 
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Table 3. Monocular corrected distance (CDVA), intermediate (DCIVA) and near 

(DCNVA) visual acuity. Results are shown in logMAR notation as mean ± standard 

deviation (SD). Also reported is the result of the ANOVA test (p-value).  

 

 SVT250 
bifocal 

ZKB00 
bifocal 

ZLB00 
bifocal 

ATLISA 
809M 
bifocal 

ATLISA 
Tri 839MP 

trifocal 

Symfony 
ZXR00 

Extended depth 
of  focus 

p 

CDVA 
(logMAR) 0.038±0.042 0.034±0.036 0.033±0.049 0.042±0.038 0.038±0.051 -0.012±0.082 <0.001 

DCIVA 
(logMAR) 0.201±0.101 0.099±0.094 0.149±0.087 0.199±0.081 0.142±0.084 0.021±0.074 <0.001 

DCNVA 
(logMAR) 0.238±0.087 0.127±0.109 0.052±0.076 0.106±0.077 0.097±0.109 0.238±0.097 <0.001 
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Table 4. Binocular visual acuity with the best-corrected distance refraction at different 

defocus steps. Results are displayed in logMAR notation as mean ± standard deviation 

(SD) Also reported is the result of the ANOVA test (p-value).  

 

Defocus 
steps 
(trial 

lenses) 

SVT250 
bifocal 

ZKB00 
bifocal 

ZLB00 
bifocal 

ATLISA 
809M 
bifocal 

ATLISA Tri 
839MP 
trifocal 

Symfony 
ZXR00 

Extended 
depth of  

focus 

p 

-4.50 D 0.721 ± 0.082 0.679 ± 0.156 0.591 ± 0.125 0.455 ± 0.148 0.562 ± 0.069 0.634 ± 0.136 <0.001 

-4.00 D 0.659 ± 0.094 0.568 ± 0.154 0.482 ± 0.117 0.325 ± 0.134 0.467 ± 0.062 0.524 ± 0.133 <0.001 

-3.50 D 0.515 ± 0.090 0.414 ± 0.153 0.344 ± 0.136 0.189 ± 0.119 0.308 ± 0.081 0.466 ± 0.126 <0.001 

-3.00 D 0.425 ± 0.109 0.273 ± 0.157 0.188 ± 0.106 0.086 ± 0.089 0.109 ± 0.078 0.329 ± 0.113 <0.001 

-2.50 D 0.273 ± 0.118 0.140 ± 0.089 0.087 ± 0.080 0.114 ± 0.084 0.075 ± 0.083 0.237 ± 0.097 <0.001 

-2.00 D 0.162 ± 0.093 0.060 ± 0.097 0.117 ± 0.106 0.219 ± 0.112 0.126 ± 0.064 0.140 ± 0.099 <0.001 

-1.50 D 0.199 ± 0.085 0.117 ± 0.048 0.156 ± 0.097 0.276 ± 0.119 0.154 ± 0.071 0.019 ± 0.072 <0.001 

-1.00 D 0.104 ± 0.095 0.144 ± 0.112 0.148 ± 0.055 0.200 ± 0.129 0.114 ± 0.083 -0.035 ± 0.070 <0.001 

-0.50 D 0.034 ± 0.051 0.069 ± 0.076 0.072 ± 0.058 0.075 ± 0.067 0.063 ± 0.071 -0.049 ± 0.117 <0.001 

0.00 D -0.035 ± 0.058 0.004 ± 0.063 -0.004 ± 0.058 -0.014 ± 0.062 0.001 ± 0.058 -0.071 ± 0.059 0.001 

+0.50 D 0.024 ± 0.063 0.063 ± 0.053 0.063 ± 0.051 0.065 ± 0.059 0.060 ± 0.067 -0.008 ± 0.081 0.001 

+1.00 D 0.151 ± 0.103 0.179 ± 0.086 0.236 ± 0.092 0.215 ± 0.123 0.187 ± 0.066 0.121 ± 0.099 0.005 

+1.50 D 0.266 ± 0.096 0.263 ± 0.097 0.332 ± 0.116 0.363 ± 0.145 0.318 ± 0.083 0.233 ± 0.119 0.008 

 

 


