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Purpose: To compare the clinical results achieved with the enhanced monofocal intraocular lenses (IOLs) with those of the 
monofocal IOL and investigate factors affecting the distance, intermediate, and near vision.
Patients and Methods: Patients were included who underwent bilateral consecutive cataract surgeries using the same IOLs with 
follow-up to 1 month postoperatively. Refractions, monocular UDVA and CDVA, and binocular distance-corrected functional visual 
acuity at 5 meters (BDCFVA), at 66 centimeters (BDCIFVA) and at 40 centimeters (DCNVA) were assessed. Multiple regression 
analysis was used to assess the factors affecting binocular BDCFVA, BDCIFVA, and BDCNFVA. Subjective symptoms were assessed 
using the Near Activity Visual Questionnaire (NAVQ) and visual analogue scale (VAS).
Results: Sixty patients (120 eyes) implanted with the Tecnis Eyhance IOL (30 patients, 60 eyes) or the Tecnis monofocal IOL (30 
patients, 60 eyes) were included. The Tecnis Eyhance IOL provided significantly better binocular BDCIFVA than the Tecnis 
monofocal IOL in patients under 70 years of age. Multiple regression analysis showed that age was the only factor affecting distance 
and intermediate visual function in eyes with the Tecnis Eyhance IOL; gender, pupillary diameter, axial length, and average 
keratometry were not significant. There were no significant differences in subjective symptoms.
Conclusion: The comprehensive cohort analysis did not confirm the advantage on the intermediate vision of the Tecnis Eyhance IOL. 
Younger age may be an important factor to benefit from the unique optical characteristics of this IOL.
Keywords: presbyopia correcting intraocular lens, intermediate vision, functional visual acuity, age

Introduction
Intraocular lenses (IOLs) are medical devices that replace the natural crystalline lens during cataract surgery. The 
monofocal IOL has been used for many years, although replicating the natural accommodative function of the eye 
remains challenging. Several types of presbyopia-correcting IOLs such as accommodating, multifocal, and extended 
depth-of-focus IOLs have been used clinically and achieved certain levels of visual performance with a wide range of 
vision and decreased spectacle dependence after cataract surgery, although decreased contrast sensitivity and photic 
phenomena remain as trade-offs for range of vision.1,2

Recently, a new type of monofocal IOL, the Tecnis Eyhance (Johnson & Johnson Surgical Vision, Irvine, CA) was 
introduced that has nondiffractive optics with enhanced intermediate function, potentially reducing the need for glasses 
postoperatively. The Tecnis Eyhance IOL uses a technology called “continuous extended range of vision” to create 
a smooth transition between different distances, allowing for improved visual acuity (VA) across a wider range of 
distances with minimal photic effects.

Overall, the clinical results of the Tecnis Eyhance have been promising, with studies showing improved distance and 
intermediate VAs, reduced dependence on spectacles, and patient satisfaction.3–13 However, in the real world, the visual 
results sometimes vary individually, and patient’s pre-existing ocular factors may affect them.
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We compared the clinical results achieved with the Tecnis Eyhance IOL with those of the monofocal IOL having the 
same platform and investigated factors affecting the distance, intermediate, and near vision.

Materials and Methods
Study Design and Patients
This single-site comparative case series involved patients who underwent bilateral consecutive cataract surgeries using the 
same IOLs for both eyes from February 2022 to January 2023 with follow-up to 1 month postoperatively. All decisions to 
provide surgical intervention in this study were made as routine clinical care. The inclusion criteria were an age of 20 years and 
over, no ocular and systemic complications that could affect surgical outcomes, and 0.8 (20/25) and better postoperative 
corrected distance VA (CDVA). The exclusion criteria were a history of ocular surgery, the presence of intraoperative and/or 
postoperative ocular compilations, and a greater than 1-month interval between the bilateral surgeries.

The Keio University School of Medicine Ethics Committee approved the study protocol and verbal informed consent 
(Approval Number 20211047). Each patient provided verbal informed consent before entry into the study, which adhered 
to the tenets of the Declaration of Helsinki.

IOLs
The conventional monofocal IOL, Tecnis IOL (ZCB00, Johnson & Johnson Surgical Vision, Inc.) is a single-piece 
6.0-mm biconvex hydrophobic acrylic monofocal IOL with the aspheric anterior surface that results in a negative 
spherical aberration of −0.27 micron and has a frosted, continuous 360-degree posterior square edge. The Tecnis Eyhance 
IOL (ICB00, Johnson & Johnson Surgical Vision, Inc.) is a new monofocal IOL with the same features as the ZCB00 
IOL, except for the modified aspheric anterior surface of the optic. This enhanced aspheric optic creates a continuous 
power profile, ie, the power increases continuously from the periphery to the center of the lens, which is intended to 
extend the depth of focus, thus improving vision for intermediate tasks compared with the standard monofocal IOL. The 
IOL is based on the refractive technology without diffractive rings and zones, and it is visually indistinguishable from the 
ZCB00 IOL. In this study, the preloaded models of these IOLs with/without yellow tint including the toric models were 
used (DCB00V, DCB00, DIB00V, and DIW150, 225,300, and 375).

Surgery
One experienced surgeon (K.N.) performed all surgeries using a standard technique of sutureless phacoemulsification 
through a 2.4-mm corneal incision. An anterior capsulorhexis about 5.0 mm in diameter was created and the IOL was 
implanted into the capsular bag.

Evaluation of Clinical Data
All patients underwent a preoperative ophthalmologic examination that included measurement of the subjective refraction and 
monocular uncorrected distance visual acuity (UDVA) (5 m) and CDVA under photopic conditions (250 cd/m2) and 100% 
contrast. Optical biometry (ARGOS®, Alcon, Ft. Worth, TX), corneal topography (OPD-Scan® III, NIDEK, Aichi, Japan). The 
pupillary diameter was measured under photopic conditions using the ARGOS biometer. The IOL power predicted postoperative 
refraction was based on biometry data measured using the ARGOS biometry device and calculated using the Barrett Universal II 
formula with 119.3 of IOL constant. The IOL power was determined according to patient requests. Postoperatively, patients were 
evaluated at 1 month. Subjective and objective refractions were measured and monocular distance uncorrected and corrected 
VAs, binocular distance-corrected functional visual acuity (BDCFVA) at 5 meters, binocular distance-corrected functional 
intermediate VA (DCIVA) at 66 centimeters, and distance-corrected functional near VA (DCNVA) at 40 centimeters were 
assessed under photopic conditions. The functional visual acuity, FVA, which has been reported to reflect the changes in visual 
function due to various conditions more sharply than the conventional visual acuity,14–17 was measured using a FVA measure
ment system (AS-28, Kowa, Aichi, Japan) (Figure 1). This system examined the timewise changes in continuous VA over 60 
seconds in photopic condition (background luminance 100cd/m2). The Landolt optotypes are presented in the device. The 
measurement starts with the best-corrected Landolt VA, which is the baseline VA for each individual. The Landolt optotypes 
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decrease in size automatically with correct answers; when the responses are incorrect, larger optotypes are presented auto
matically. When there is no response within the set display times, the answer is considered an error and the optotype enlarges 
automatically. Subjects delineate the orientation of the automatically presented Landolt rings using a joystick. The system can 
measure VA levels from 30/20 to 20/200. The presentation time of an optotype was adjusted to 2 seconds, and the optotypes 
changed automatically even if the subjects missed responding within 2 seconds. The VA for 60 seconds was recorded in this 
study. The testing was performed with the subjects blinking spontaneously, and the continuous VA changes were plotted 
(Figure 2). The FVA was defined as the average of all VA values measured over time, because this average may reflect the daily 
vision more accurately than the VA measured at a specific time point. The BDCFVA was measured with the best correction for 
distance; the BDCIFVA and BDCNFVA were measured with −1.5 diopters (D) and −2.5 D added to the best distance correction 
respectively, which was equivalent to the mean DCIVA and DCNVA measured continuously for 60 seconds.

Questionnaire
Subjective symptoms were assessed using the Japanese version of the Near Activity Visual Questionnaire (NAVQ) developed 
by Buckhurst et al.18 The NAVQ is comprised of one question regarding the overall satisfaction with the near vision and 10 
questions regarding the near vision such as reading labels, writing notes, and viewing close objects in poor/dim light. The 

Figure 1 Functional visual acuity measurement system (AS-28, Kowa, Aichi, Japan).

Figure 2 Representative results of the functional visual acuity. The blue line denotes the Landolt corrected visual acuity. The red line shows the time-wise changes in the 
visual acuity during testing. The green line denotes the mean logarithm of the minimum angle of resolution over 60 seconds, defined as the functional visual acuity. The 
yellow dots show the number of correct responses; the blue triangles indicate spontaneous blinks.
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responses regarding the overall satisfaction ranged from 0 (completely satisfied) to 4 (completely unsatisfied). The responses 
to the other 10 questions ranged from 0 (no difficulty) to 3 (extreme difficulty), and the sum of the 10 can be converted to 
a linear scale from 0 to 100. We used the converted NAVQ score as the index of the subjective symptoms. In addition, visual 
disturbances due to photic phenomena (glare, halos, and starbursts) and spectacle independence were assessed using a visual 
analogue scale (VAS) (0 - +100; 0 = ”I don’t use glasses at all”, ”I don’t feel photic phenomena at all”; 100= “I always use 
glasses”, ”I feel photic phenomena strongly”). The spectacle dependence for near vision was analyzed for emmetropic patients 
whose subjective spherical equivalent was within ± 0.5 D (18 patients with the Tecnis Eyhance IOL, the E group, and 17 
patients with the Tecnis monofocal IOL, the C group).

Sample Size Determination
According to the previous study comparing the visual outcomes of these IOLs 13, the binocular uncorrected intermediate 
visual acuity (logMAR) was 0.27 ± 0.06 with the conventional monofocal IOL and 0.16 ± 0.10 with the new monofocal 
IOL. Based on these results, the required sample size was 14 subjects in each group, totaling 28 subjects, when the effect 
size was 1.33, α = 0.05 (two-sided), and 1 - β = 0.80. Taking into consideration missing measurements and dropouts, we 
set a maximum of 30 cases for the new monofocal intraocular lens and 30 cases for the conventional monofocal 
intraocular lens, for a total of 60 cases.

Statistical Analysis
The values are expressed as the means ± standard deviations unless otherwise specified. The data obtained in this study 
were analyzed using the SPSS 28 statistical software package (IBM Corp., Armonk, NY). The Shapiro–Wilk test was 
used to verify the distribution for normality. The Mann–Whitney U-test was used to analyze the age, pre- and post
operative subjective refractions, VAs (UDVA, CDVA, BDCFVA, DCIVA and DCNVA), preoperative biometry, and 
pupillary diameter. The chi-square test was used to analyze the effect of gender. Multiple regression analysis (forced 
entry method) was used to assess the factors affecting binocular BDCFVA, BDCIFVA, and BDCNFVA. Age, gender, 
pupillary diameter, axial length, and average keratometry value served as independent variables. The data from the right 
eyes were used for regression analysis. In addition, subgroup analyses were conducted for patients under 70 years old. 
The level of significance was set at P < 0.05.

Results
Clinical Results of All Patients
Sixty patients (120 eyes) who underwent bilateral consecutive cataract surgeries with the Tecnis Eyhance IOL (60 eyes of 
30 patients, the E group) or with the Tecnis monofocal IOL (60 eyes of 30 patients, the C group) were included. The 
implanted IOL models were as follows: DIB00V in 41 eyes, DIW150 in seven eyes, DIW225 in seven eyes, DIW300 in 
four eyes, and DIW375 in one eye in the E group, and DCB00 in four eyes and DCB00V 56 eyes in the C group. The 
patient demographic and preoperative data are shown in Table 1. There were no significant differences in age, gender, 
preoperative monocular UDVA, CDVA, subjective refraction, axial length, keratometry, and pupillary diameter.

The postoperative refractions and VAs are shown in Table 2. There were no significant differences in the post
operative subjective refraction, subjective astigmatism, monocular UDVA, CDVA, binocular BDCFVA, BDCIFVA, or 
BDCNFVA. The NAVQ and VAS scores of the visual disturbances due to photic phenomena (glare, halos, and starbursts) 
and spectacle independence were 47.42 ± 25.61 (range, 0–80.72), 5.3 ± 15.8 (range, 0–75), 57.2 ± 47.2 (range, 0 - +100) 
in the E group, and 48.96 ± 19.56 (range, 10.72–75.09), 10.4 ± 24.6 (range,0–90), and 42.2 ± 41.0 (range, 0 - +100) in 
the C group, respectively. There were no significant differences between the groups.

Multiple Regression Analysis
The results of multiple regression analyses to assess the factors affecting the binocular BDCFVA (5 meters) and BDCIFVA (66 
centimeters) showed that only age was a significant factor affecting the BDCFVA and BDCIFVA in the E group (Table 3) (The 
post-hoc statistical powers= 0.896). In contrast, no significant factors were found in the C group. The scattergrams for age and 
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BDCFVA and BDCIFVA in the E group are shown in Figure 3. No independent variable was adopted for the BDCNFVA in 
either group.

Subgroup Analyses
Considering the multiple regression analysis that age was a significant factor affecting the BDCFVA and BDCIFVA in 
the E group, we separately analyzed the patients in younger generation, under 70y/o (23 patients). The postoperative 

Table 1 The Patient Demographic and Preoperative Data

Tecnis Eyhance 
(E Group) 

n=60 Eyes (30 Patients)

Tecnis Monofocal 
(C Group) 

n=60 Eyes (30 Patients)

P value

Age (years) (range) 69.5 ± 7.7 (51 to 80) 69.8 ± 7.6 (54 to 84) 0.923

Gender (male/female) 13 / 17 8/22 0.176

UDVA (range) 
Snellen acuity

0.71 ± 0.52 (−0.08 to 1.70) 
20/105

0.76 ± 0.50 (0.00 to 1.70) 
20/115

0.615

CDVA (range) 

Snellen acuity

0.11 ± 0.25 (−0.08 to 1.70) 

20/26

0.07 ± 0.13 (−0.08 to 0.52) 

20/23

0.492

Subjective refraction (range) (D) (SE) −2.95 ± 4.97 (−17.00 to +3.50) −3.08 ± 4.79 (−17.25 to +4.75) 0.629

Subjective astigmatism (range) (D) −1.31 ± 1.05 (−4.00 to 0.00) −0.89 ± 0.62 (−2.50 to 0.00) 0.093

Axial length (range) (mm) 24.72 ± 1.93 (21.86 to 30.13) 24.96 ± 1.62 (22.06 to 28.20) 0.229

Keratometry (range) (D) 44.26 ± 1.37 (42.23 to 48.14) 44.38 ± 1.56 (41.36 to 48.78) 0.601

Pupillary diameter (range) (mm) 3.38 ± 0.56 (2.17 to 5.13) 3.44 ± 0.61 (2.15 to 4.87) 0.574

Abbreviations: CDVA, corrected distance visual acuity; D, diopter; SE, spherical equivalent; UDVA, uncorrected distance visual acuity.

Table 2 Postoperative Refraction and Visual Acuity

Tecnis Eyhance 
(E Group) 

n=60 Eyes (30 Patients)

Tecnis Monofocal 
(C Group) 

n=60 Eyes (30 Patients)

P value

Subjective refraction (SE) (range) −0.69 ± 1.05 (−3.50 to +1.25) −0.81 ± 1.35 (−3.63 to +0.75) 0.483

Subjective astigmatism (D) (range) −0.53 ± 0.41 (−1.50 to 0.00) −0.55 ± 0.54 (−2.50 to 0.00) 0.846

Monocular UDVA (range) 

Snellen acuity

0.13 ± 0.24 (−0.08 to 0.82) 

20/27

0.22 ± 0.38 (−0.08 to 1.05) 

20/33

0.464

CDVA (range) 

Snellen acuity

−0.06 ± 0.05 (−0.08 to 0.15) 

20/17

−0.07 ± 0.03 (−0.08to 0.05) 

20/17

0.211

Binocular BDCFVA (range) 

Snellen acuity

0.00 ± 0.12 (−0.14 to 0.25) 

20/20

0.04 ± 0.12 (−0.17to 0.38) 

20/22

0.255

BDCIFVA (range) 

Snellen acuity

0.22 ± 0.19 (−0.14 to 0.51) 

20/33

0.28 ± 0.17 (0.00 to 0.55) 

20/38

0.255

BDCNFVA (range) 

Snellen acuity

0.48 ± 0.24 (0.03 to 0.89) 

20/60

0.57 ± 0.20 (0.11 to 0.90) 

20/74

0.174

Abbreviations: CDVA, corrected distance visual acuity; D, diopter; BDCFVA, binocular distance-corrected functional visual acuity at 5 
meters; BDCFIVA, binocular distance-corrected intermediate functional visual acuity at 66 centimeters; BDCNFVA, binocular distance 
corrected near functional visual acuity at 40 centimeters; SE, spherical equivalent; UDVA, uncorrected distance visual acuity.
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refractions and VAs in the patients under 70 years old are shown in Table 4. The BDCIFVA was significantly better in the 
E group than in the C group although the post-hoc statistical power was weak (0.549) due to small sample size and the 
results should be treated with caution. No other significant differences were found in the postoperative subjective 
refraction, subjective astigmatism, monocular UDVA, CDVA, binocular BDCFVA, or BDCNFVA between the groups.

In the patients 70 years and older no significant differences were found in the postoperative refraction and VA at any 
distance.

Discussion
The results indicated that the Tecnis Eyhance IOL provided significantly better binocular BDCIFVA than the conven
tional Tecnis monofocal IOL without degradation of distance and near visual function in patients under 70 years of age. 
Multiple regression analysis showed that age was the only factor affecting distance and intermediate visual function in 
eyes with the Tecnis Eyhance; gender, pupillary diameter, axial length, and average of keratometry were not significant.

Several previous studies have compared the Tecnis Eyhance and Tecnis monofocal IOLs in both clinical and optical 
bench settings. Regarding the clinical studies, Wan et al published a meta-analysis of the two IOLs.19 This study included 
680 eyes implanted with an enhanced monofocal IOL and 647 eyes with a conventional monofocal IOL from three 

Table 3 Multiple Regression Analyses Estimates of Factors Affecting the Binocular Distance-Corrected Functional Visual 
Acuity and the Binocular Distance-Corrected Intermediate Functional Visual Acuity in the E Group

BDCFVA (5 m) BDCIFVA (66 cm)

β 95% CI P value β 95% CI P value

Age 0.541 −2.754 to 1.511 0.024 0.481 0.001 to 0.022 0.032

Gender* 0.091 −0.087 to 0.131 0.684 0.388 −0.017 to 0.304 0.077

Pupillary diameter −0.026 −0.127 to 0.114 0.910 −0.091 −0.214 to 0.141 0.678

Axial length −0.002 −0.033 to 0.033 0.995 0.026 −0.046 to 0.051 0.917

Keratometry 0.014 −0.034 to 0.037 0.946 −0.352 −0.099 to −0.125 0.075

R2 0.331 0.405

Note: *Male=0, Female =1; Bold P values in the table were statistically significant (<0.05). 
Abbreviations: BDCFVA, binocular distance-corrected functional visual acuity at 5 m; BDCIFVA, binocular distance corrected intermediate functional 
visual acuity at 66 cm; CI, confidence interval.

Figure 3 Relationships between age and the binocular functional visual acuity in patients in the E group. (A) Binocular distance-corrected functional visual acuity at 5 meters 
(r=0.592; P=0.001). (B) Binocular distance-corrected intermediate functional visual acuity at 66 centimeters (r=0.526; P=0.003). 
Abbreviations: BDCFVA, Binocular distance-corrected functional visual acuity; logMAR, logarithm of the minimum angle of resolution; BDCIFVA, Binocular distance- 
corrected intermediate functional visual acuity at 66 centimeters; logMAR, logarithm of the minimum angle of resolution.

https://doi.org/10.2147/OPTH.S438599                                                                                                                                                                                                                               

DovePress                                                                                                                                                                 

Clinical Ophthalmology 2023:17 3970

Negishi et al                                                                                                                                                          Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

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


randomized controlled trials and nine comparative studies and concluded that the enhanced monofocal IOLs effectively 
improved unaided intermediate vision with excellent distance vision comparable to conventional monofocal IOLs, 
without compromising the contrast sensitivity or inducing photic phenomena. Redruello-Guerrero et al also published 
a meta-analysis on the same topic that included five studies that met the inclusion criteria with a total of 604 eyes (309 
eyes with Tecnis Eyhance IOLs and 295 eyes with Tecnis ZCB00 IOLs). The authors concluded that preliminary pooled 
evidence indicated that the intermediate VA improved with the Tecnis Eyhance IOLs.20 Most clinical reports have shown 
that the Eyhance IOL provides the range of vision without trade-offs in the visual quality including contrast sensitivity 
and photic phenomena such as glare and halos.3–13

The current results showed a clear correlation between age and distance and intermediate FVAs with distance 
correction in eyes with the Tecnis Eyhance IOL, although there was no such relationship in eyes with the Tecnis 
monofocal IOL. To the best of our knowledge, this is the first study to report that age is an important factor affecting the 
visual performance of the Tecnis Eyhance IOL.

Several reports have been published on the effect of pupillary size on the optical performance of the Tecnis Eyhance 
IOL. Huh et al reported the results of an optical bench test that showed that the Tecnis Eyhance provided the best optical 
performance in the intermediate distance at 2 mm of pupillary size.21 Vega et al reported the in vitro optical performance 
of the Tecnis Eyhance IOL and found that there was a focus extension effect accompanied by myopic shift as the 
pupillary size decreased, and that this IOL provided an extended range of vision up to −0.50, −0.75, and −1.50 D for 4.5-, 
3-, and 2-mm pupillary sizes, respectively. The authors concluded that this IOL had optical behavior comparable to 
a conventional Tecnis monofocal IOL for distance vision and an extended range of focus up to −1.50 D, considering the 
pupillary dynamics during distance, intermediate, and near vision under photopic lighting conditions.22 Alarcon et al also 
reported that the improvement in intermediate simulated VA obtained from the through-focus VA was independent of the 
pupillary size.23

Table 4 Postoperative Refraction and Visual Acuity in Patients Under 70 Years Old

Tecnis Eyhance 
(E Group) 
n=24 Eyes 

(12 Patients)

Tecnis Monofocal 
(C Group) 
n=22 Eyes 

(11 Patients)

P value

Age 62.0 ± 6.5 (51 to 68) 61.3 ± 3.9 (54 to 65) 0.422

Subjective refraction (SE) (range) −1.32 ± 1.24 

(−3.50 to +0.13)

−1.45 ± 1.34 (−3.25 to +0.25) 0.851

Subjective astigmatism (D) (range) −0.53 ± 0.41 
(−1.50 to 0.00)

−0.55 ± 0.54 (−2.50 to 0.00) 0.846

Monocular UDVA (range) 
Snellen Acuity

0.25 ± 0.29 (−0.08 to 0.82) 
20/36

0.36 ± 0.41 (−0.08 to 1.00) 
20/45

0.492

CDVA (range) 
Snellen Acuity

−0.05 ± 0.07 (−0.08 to 0.15) 
20/18

−0.07 ± 0.03 (−0.08 to 0.05) 
20/17

0.625

Binocular BDCFVA (range) 
Snellen Acuity

−0.07 ± 0.10 (−0.14 to 0.15) 
20/17

0.02 ± 0.15 (−0.17 to 0.38) 
20/21

0.056

BDCIFVA (range) 
Snellen Acuity

0.11 ± 0.19 (−0.14 to 0.43) 
20/25

0.27 ± 0.15 (0.05 to 0.54) 
20/37

0.034

BDCNFVA (range) 
Snellen Acuity

0.42 ± 0.28 (0.03 to 0.80) 
20/52

0.59 ± 0.15 (0.40 to 0.90) 
20/78

0.139

Notes: Bold P values in the table were statistically significant (<0.05). 
Abbreviations: CDVA, corrected-distance visual acuity; D, diopter; BDCFVA, binocular distance-corrected functional visual acuity at 5 
meters; BDCIFVA, binocular distance-corrected intermediate functional visual acuity at 66 centimeters; BDCNFVA, binocular distance- 
corrected near functional visual acuity at 40 centimeters; SE, spherical equivalent; UDVA, uncorrected distance visual acuity.

Clinical Ophthalmology 2023:17                                                                                                   https://doi.org/10.2147/OPTH.S438599                                                                                                                                                                                                                       

DovePress                                                                                                                       
3971

Dovepress                                                                                                                                                          Negishi et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

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


The current multiple regression analyses of clinical cases showed the pupillary size independence of the distance, 
intermediate, and near VA in eyes with the Tecnis Eyhance IOL, which agreed with the Alarcon’s report. However, we 
used the pupil size measured using ARGOS biometer for analysis and did not obtain the detailed data of the pupil size 
during distance, intermediate, and near vision. Further investigation will be necessary to clarify the influence of pupil size 
on visual performance in eyes with the Tecnis Eyhance IOL. Age was the only significant independent factor affecting 
the binocular BDCFVA and BDCIFVA in eyes with the Tecnis Eyhance IOL; the binocular BDCFVA and BDCIFVA 
were significantly better in eyes with the Tecnis Eyhance IOL than in eyes with the Tecnis monofocal IOL. This implies 
that younger patients could reap the benefits of this enhanced monofocal IOL more easily, although no adverse effects 
would occur even if it was implanted in older patients. We speculated that factors related to age such as pupillary 
dynamics and retinal and brain function might affect the results. Further investigations are needed to determine the 
factors affecting the range of vision with the Tecnis Eyhance IOL.

In this study, we measured the binocular FVA at distance, intermediate, and near. This was a strength of the study 
because the FVA can detect minor differences in visual function more sensitively than conventional VA tests, and it is 
useful for evaluating the daily visual performance under various ocular conditions.14–17 In contrast, the small sample size 
and mixture of the clear and yellow-tinted and toric models were study limitations; further investigation are needed to 
confirm the results of this study.

Conclusion
In conclusion, the comprehensive cohort analysis did not confirm significant differences in the intermediate, as well as 
distance and near visual function, between the patients with the Tecnis Eyhance IOL and those with the conventional 
Tecnis monofocal IOL. Younger age may be an important factor to benefit from the unique optical characteristics of 
this IOL.
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