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Abstract

With cataract surgery entering the era of refractive cataract surgery, people’s
requirements for visual quality are getting higher and higher. From “visible”
to “clear” and then to “comfortable and lasting”, it is affected by many factors.
This article reviews the related factors affecting visual quality, focusing on the
impact of binocular visual function on visual quality.
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http://creativecommons.org/licenses/by/4.0/ 1. Introduction

The recovery of cataract function has received increasing attention. From vision
restoration surgery to the expectation of having full vision, including far, near,
and clear vision, achieving comfortable and lasting visual quality has become the
focus of discussion. Therefore, what factors affect visual quality, and what indica-
tors can comprehensively evaluate the visual quality of cataract patients after cat-
aract surgery? First, the classification of intraocular lens is very important. Post-
operative visual quality evaluation includes visual acuity, accommodation func-
tion, fusion function, stereopsis, contrast sensitivity, visual function question-
naire, and other indicators [1] [2]. These examination items can comprehensively
reflect the visual performance of patients under different lighting conditions and
distances, as well as the incidence of visual interference phenomena (such as glare
and halo) [3].

2. Classification of Intraocular Lenses

Since its first appearance, its application and development in ophthalmology have
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undergone significant changes. In order to better meet the needs of different pa-
tients, people classify it according to various criteria. These classification criteria
cover the material characteristics of the intraocular lens, shape design, fixation
position in the eye, implantation method, and division of optical functional areas
[4]. Of particular interest are those lenses that meet different visual distance re-
quirements, which can be further subdivided into the following categories based
on their optical design and functional characteristics: monofocal, multifocal, ac-
commodating, and extended depth-of-field IOLs, each optimized for specific vis-
ual needs to provide optimal vision and quality of life for patients [5] [6].

After optical action, a single-focus intraocular lens can only form a single focus
on the retina, which can be divided into the following three categories: one is the
spherical lens, which can only meet the basic vision restoration needs of cataract
patients. When light passes through this lens, it cannot converge at one point, which
can easily produce aberration, resulting in night vision being inferior to daytime
vision; the other is the aspheric lens, which can focus light at one point by adjust-
ing the optical zone of the spherical lens, thus reducing the interference of aber-
ration; the third is the aspheric astigmatism lens, which is based on the aspheric
lens and additionally adds an astigmatism correction function [7]. Although a sin-
gle-focus intraocular lens can provide clear distance vision, it generally cannot achieve
clear vision over the entire range covering medium and near distances. However,
many patients need to improve medium and near vision when driving and using
computers, mobile phones, and other devices [8]. Some researchers have proposed
that the problem of presbyopia can be solved by means of the refractive state of
monocular vision, that is, one eye is responsible for seeing far and the other eye is
responsible for seeing near. The principle of monocular vision lies in the use of
the fuzzy suppression mechanism of the brain. When the brain receives signals
with inconsistent imaging clarity between the two eyes, it will actively suppress
fuzzy imaging and only receive clear imaging, thus realizing functional vision in
both eyes [9] [10]. However, this anisometropia will affect binocular imaging, and
the damage to stereopsis is more significant [11]. In order to achieve binocular full
vision, various functional intraocular lenses, including multifocal intraocular lenses
and extended depth of field intraocular lenses, have emerged. According to the
principle of light refraction and diffraction, multifocal intraocular lenses are divided
into all-optical-surface refractive type, all-optical-surface diffractive type, and re-
fractive-diffractive mixed type.

According to the principles of light refraction and diffraction, multifocal intra-
ocular lenses can be divided into three types: refraction type, diffraction type, and
mixed diffraction type. Refractive-diffraction hybrid type is a combination of the
basic refractive power of refraction and the light energy distribution and modula-
tion of diffraction, following two principles. Multifocal intraocular lenses can di-
vide light into two or more focal points, following the principle of simultaneous
perception, so that far and near objects can be imaged on the retina. When the

refractive power difference on the retina exceeds 3.0D, the cerebral cortex will ac-
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tively suppress blurred imaging and give priority to clear imaging, so that patients
can obtain clear vision at different distances [12]. Multifocal IOLs split incident
light so that light from different distances is focused on the same plane of the ret-
ina, allowing patients to see objects at multiple distances. For example, trifocal
IOLs superimpose images from long, intermediate, and near distances on the ret-
ina and filter them with neural processing to achieve clear vision at different dis-
tances. Despite the many advantages of multifocal IOLs, residual refractive errors,
light interference, etc., may increase dissatisfaction. Among them, the most com-
mon defects are glare and halo, and contrast sensitivity is reduced compared with
single-focal IOLs [13] [14]. Postoperative residual refractive errors prevent pa-
tients from achieving optimal vision, and even mild astigmatism may have a seri-
ous impact on postoperative vision [15]. In addition, multifocal IOLs, especially
bifocal IOLs, may lead to poor intermediate vision or visual discontinuity due to
focal segment loss during spectroscopy.

Accommodative IOLs provide patients with good intermediate and near vision
while maintaining good distance vision by simulating the accommodation func-
tion of human lenses [16]-[18]. The design concept of accommodating IOLs in-
cludes bioptic accommodation, deformation accommodation, and displacement
accommodation. The Tetraflex accommodating intraocular lens is an early clini-
cal accommodating intraocular lens, which is superior to single-focus intraocular
lens in terms of accommodation amplitude and unaided near vision. In one study,
the Tetraflex accommodating intraocular lens showed better accommodation
ability and visual quality at 1 week, 1 month, and 3 months after operation com-
pared with the AR40e single-focus posterior chamber intraocular lens. Accom-
modating intraocular lens has only one focal point, which has less influence on
contrast sensitivity after surgery and can provide good visual quality; the ciliary
muscle of presbyopia is still functional, and accommodating intraocular lens can
meet the patient’s demand for personalized visual quality on this basis [19]. Of
course, the accommodation ability of the accommodating intraocular lens is lim-
ited. According to current technology, the lens can only restore about 20% of the
accommodation amplitude. Different patients have different eye anatomy, ciliary
muscle function, and postoperative recovery. The postoperative effect varies
greatly. Some patients still have some complaints, such as glare, halo, and reduced
contrast sensitivity. Capsular fibrosis may occur later in the implantation of an
accommodating intraocular lens, affecting the accommodation of the lens [20]-
[23].

Extended depth-of-field intraocular lenses are the best choice for patients who
desire a continuous range of functional vision. Extended depth-of-field intraocu-
lar lens, also known as continuous vision intraocular lens, has attracted much at-
tention in recent years by extending single focus to enhance depth-of-field, main-
taining good contrast sensitivity while ensuring good distance, medium, and near
vision. Postoperative glare, halo, and other phenomena are rare [24]-[26]. At pre-

sent, there are few intraocular lenses that can be classified as extended depth-of-
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field, among which TecnisSymfonyZXRO00, introduced in 2014, is more promi-
nent. TecnisSymfonyZXR00 is designed differently from multifocal IOLs. It uses
a step design to create a stepped structure. The height, spacing, and contour of the
steps are optimized to expand the depth of focus. Instead of forming two or three
focal points, the light passing through the IOL generates a focal line that mimics
the continuous zoom function of the human eye and is closer to the visual expe-
rience of the natural human eye. The incident light is focused on an extended
longitudinal plane rather than on discrete points, thus avoiding overlapping of far
and near images. Extended depth-of-field IOLs perform well in providing inter-
mediate vision, but are worse at near vision than Zeiss trifocal IOLs (AtLisatri 839
MP), and the latter performs better in near vision at 3 months postoperatively
[27]. In addition, residual astigmatism can affect the quality of vision. Studies have
shown that distance vision correction is better when the cylinder axis is 0° and
90°, while the 0° axis has an advantage in near vision correction [28]. Although the
higher-order aberrations of extended depth-of-field IOLs are relatively low, they
may still affect visual quality in certain situations [29]-[31]. For example, in a com-
parative study with zonal refractive multifocal IOLs (e.g., SBL-3), although the
extended depth-of-field IOL group performed better on indicators such as Ob-
jective Scattering Index (OSI) and modulation transfer function cutoff frequency
(MTFcutoft), the two groups did not differ significantly in close-reading lens re-

moval rate and night vision disturbance symptoms [32].

3. Evaluation Method of Postoperative Visual Quality

3.1. Postoperative Visual Acuity

Vision is a measure of the ability of the retina to distinguish the smallest distance,
also known as visual acuity. Vision can reflect the visual resolution of the human
eye in different situations. The classification of vision is more complex, including
hyperopia and myopia, naked vision and corrected vision, static vision and dy-
namic vision, central vision and peripheral vision, etc. Myopia is characterized by
parallel light rays focused in front of the retina, making distant objects difficult to
see and requiring accommodation for near vision. Visual acuity is the ability to
observe objects at rest, while dynamic vision refers to the ability to distinguish ob-
jects or observers in motion. Central vision focuses primarily on visual functions
in the macular region of the retina, while peripheral vision focuses on visual per-
ception in the peripheral region of the retina [33] [34].

Common eye charts include the International Standard Chart, Snellen Chart,
logMAR Chart, etc. [35]. The International Standard Chart is designed to conform
to international standards and is widely used to test the eyesight of various groups
of people. The Snellen Chart was invented by Dutch ophthalmologist Hermann
Snellen in 1862 and uses letters or symbols of different sizes to test vision. Log-
MAR is a scientific vision detection tool designed based on logarithmic relation-
ships that can more accurately measure vision and quantify vision levels. In med-

ical research, logMAR is often preferred because it better reflects subtle changes
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in vision and is suitable for clinical research and vision assessment [36].

3.2. Through-Focus Curve

Defocus curve is an important method to evaluate functional intraocular lenses.
It can directly reflect visual quality under different focal lengths by adding lenses
of different powers to the eyes to simulate vision at different distances. The defo-
cus curve can be realized by directly changing the image distance, or indirectly
changing the image distance, such as by adding positive or negative spherical lenses
to the eyes of patients. The method of indirectly changing the image distance has
many advantages, such as good patient acceptance and high compliance, so it is
widely used in clinical work. The principle is that the lens can change the vergence
(D) of light and thus simulate the vision of the patient at different distances. The
negative lens diverges light, and the image focus is the inverse extension of the
diverging light, which is equivalent to shortening the image distance. Since the
refractive index of light in air is about 1, the actual image distance is equivalent to
the reciprocal of the lens focal length, thus simulating the vision state of the hu-
man eye when viewing close objects [37]-[39]. Defocus curve helps us to better
understand the performance of functional intraocular lenses, and some scholars
have put forward different ideas. Gupta et al [40] showed in a study of defocus
curve that due to the magnification of lens method, positive lens, negative lens stim-
ulation accommodation, pupil response, etc., the true vision at the corresponding
distance may be underestimated, resulting in inaccurate results. Huang Mansha
et al. [41] objectively measured the defocus curves of three groups of different
functional IOLs with full-process visual analyzer (Binoptometer 4p), and concluded
that the defocus curves of SBL-3 were relatively smooth 3 months after operation,
and showed double peaks 6 months after operation. SymfonyZXR00 with extended
depth of field had a wide plateau period, and diffraction ZMBO00 showed obvious
double peaks.

3.3. Contrast Sensitivity

Contrast sensitivity is a combination of viewing angle and contrast, which measures
the ability of the human eye to distinguish images at different spatial conversion
frequencies. It examines the visual quality of the entire eye, ie., the optical quality
and neuropsychological factors of the eye, which are more in line with the true
situation of human vision and reflect visual function more sensitively than visual
acuity. Although the visual acuity of cataract patients improves after surgery, fac-
tors such as glare from multifocal intraocular lenses are likely to affect contrast
sensitivity [42] [43]. Contrast sensitivity measurements are often performed with
contrast sensitivity meters and contrast sensitivity test benches. Low and high-
order aberrations can lead to reduced contrast sensitivity. Cataract surgery can
improve contrast sensitivity to some extent by removing opaque lenses and im-
planting transparent intraocular lenses. Studies have shown that the improvement

in contrast sensitivity after surgery varies with surgical method, intraocular lens
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type, and individual patient differences. Aspherical intraocular lenses can improve
contrast sensitivity by reducing spherical aberration and improving light focusing
ability, and have been shown to be significantly higher than the spherical intraoc-
ular lens group in contrast sensitivity, mainly in middle and high frequency space.
Sandoval HP et al found that aspheric IOLs had better contrast sensitivity than
spherical IOLs at 1 month and 3 months after surgery, especially at intermediate
spatial frequencies (3 cpd, 6 cpd, and 12 cpd) [44]. The reason is mainly that as-
pheric intraocular lenses can transmit light more efficiently, reducing light scat-
tering and absorption. The choice of surgical technique also has a significant im-
pact on the recovery of contrast sensitivity after surgery. Femtosecond Laser-As-
sisted Cataract Surgery (FLACS) can more accurately select the incision position,
depth, and width and tear capsule than traditional phacoemulsification surgery,
reducing damage to intraocular tissues. Studies have shown that contrast sensitiv-
ity after FLACS is higher than that of traditional surgery at medium spatial fre-
quency [45]. Different types of intraocular lenses have different effects on contrast
sensitivity after surgery. Hall et al [46] compared contrast sensitivity between mul-
tifocal intraocular lenses and single-focal intraocular lenses, and found that the
contrast sensitivity of single-focal intraocular lenses is better than that of multifo-
cal intraocular lenses at medium spatial frequency. Studies have shown that post-
operative contrast sensitivity with extended depth-of-field IOLs is better than that
with multifocal IOLs [47]. Postoperative refractive status also has an important
impact on contrast sensitivity. Postoperative residual refractive error (such as my-
opia or hyperopia) will also further reduce contrast sensitivity. For example, pa-
tients with postoperative residual myopia require greater accommodative power
when looking at nearby objects, thereby increasing the accommodative burden
and affecting contrast sensitivity [48]. Therefore, accurate preoperative refractive
status assessment and postoperative refractive correction are essential to maintain

contrast sensitivity.

3.4. Binocular Visual Function Test

Binocular vision refers to the simultaneous placement of images of objects on the
retina of both eyes (fovea macularis), which are transmitted through the nervous
system to the sensory system and finally integrated into a complete three-dimen-
sional image with stereoscopic perception in the brain center [49]. Binocular vi-
sion includes primary simultaneous vision, secondary fusion function, and ter-
tiary stereoscopic vision. The formation of binocular vision includes basic adjust-
ment, convergence and divergence, fusion, and neuropsychology. Zhang Li et al
pointed out that visual reconstruction after cataract surgery can not only improve
visual function, but also affect brain function and structure [50]. In clinical prac-
tice, binocular visual function examination methods are mainly divided into three
categories: accommodation function, convergence and divergence function, and
stereo vision function.

Adjustment function check: The key factor in maintaining normal binocular
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visual function is the normal function of accommodation, convergence, and dis-
persion. In clinical work, patients are prone to visual fatigue, eye soreness, and
even double vision, but if the examination has ruled out organic lesions, then we
should check the function of accommodation, convergence, and dispersion. Ver-
gence and divergence function tests include convergence near point, convergence
amplitude, positive and negative fusion vergence and divergence, and the AC/A
ratio [51]. In clinical work, there are many parameters to diagnose visual dysfunc-
tion, and the most commonly used indicators are accommodation amplitude and
convergence near point. Monofocal intraocular lenses can provide only one focus
and lose accommodation function when looking at near distances, whereas mul-
tifocal intraocular lenses can provide multiple scattered foci. Trifocal intraocular
lenses can provide accommodation function when looking at near distances, and
continuous visual path intraocular lenses can provide continuous focus and also
have accommodation function when looking at near distances. A study compar-
ing 100 patients implanted with Tecnis multifocal intraocular lenses and monofo-
cal intraocular lenses in both eyes showed that the amplitude of accommodation
in the multifocal intraocular lens group was significantly higher than that in the
monofocal intraocular lens group, with an average improvement of about 2.3 to
2.8 D [52]. In addition, researchers compared preoperative and postoperative bin-
ocular visual function in cataract patients, including stereoscopic vision, eye po-
sition, fusion convergence, near convergence point, and convergence insuffi-
ciency symptom survey. The study found that 4 patients with preoperative binoc-
ular visual dysfunction recovered to normal visual function after surgery. The
study finally concluded that binocular visual dysfunction, especially convergence
insufficiency, is common in senile cataract patients, and cataract surgery is not a
risk factor for new binocular visual dysfunction. Pre-existing binocular visual dys-
function is the main risk factor for predicting postoperative binocular visual dys-
function in this population [53]. Studies have shown that the amplitude of post-
operative accommodation often decreases, especially in older patients, as ciliary
muscle function decreases with age and the fixed position and shape of the intra-
ocular lens limit accommodation. A 6-month follow-up study of 100 patients after
cataract surgery revealed that the average amplitude of accommodation was only
about 40% of the preoperative amplitude at 3 months postoperatively [54]. The
main reason for this phenomenon is that the intraocular lens cannot, like the hu-
man lens, change its shape to adjust the focal length. The recovery rate of postop-
erative accommodative function shows individual differences. Some patients re-
cover accommodation within 6 months postoperatively, but the extent of recovery
is limited. Age is an important factor affecting postoperative accommodative
function. With age, the contractile ability of the ciliary muscle weakens, and ac-
commodative function naturally declines. Studies have shown that patients older
than 60 years of age have a significantly greater decrease in postoperative accom-
modation than patients younger than 40 years of age. The choice of surgical tech-

nique and type of intraocular lens also affects postoperative accommodation. For

DOI: 10.4236/jbm.2025.1312015

199 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2025.1312015

Y. Long, J. H. Wang

example, patients with a multifocal intraocular lens perform better than patients
with a monofocal intraocular lens in terms of postoperative near vision and ac-
commodation. Femtosecond Laser-Assisted Cataract Surgery (FLACS) has some
advantages in terms of postoperative accommodative function recovery, with a
higher postoperative amplitude of accommodation than conventional phacoemul-
sification [55]. Postoperative refractive status also has a significant impact on ac-
commodative function, with studies showing that postoperative refractive errors
(such as myopia or hyperopia) further reduce accommodative function. For ex-
ample, patients with residual myopia after surgery require more accommodative
power when looking at nearby objects, thus increasing the accommodative bur-
den. Therefore, accurate preoperative assessment of refractive status and postop-
erative refractive correction are also of great significance for maintaining accom-
modative function.

Fusion function is the second-level function of binocular vision, which refers to
the ability of both eyes to integrate images with slight differences into a complete
and unified image, and the brain to efficiently process image information from
the slightly different retinas of both eyes and fuse them into a single and stereo-
scopic image. Fusion function is the key factor in determining stereoscopic vision.
The Worth four-light test method, by observing the patient’s perception of the
four light spots, determines whether there is diplopia or inhibition phenomenon
and can check different distances (33 cm, 1 m, 5 m) under the fusion range, qual-
itatively assessing fusion function. Under normal circumstances, the patient should
be able to clearly see four points of light; if there is double vision or inhibition, it
may indicate that there is an obstacle to fusion function. The synoptophore in-
spection rule is to simulate the ability to fuse two slightly different objects into one
at a distance, which can accurately measure the fusion range and ability of both
eyes. After cataract surgery, some patients may develop fusion dysfunction, in-
cluding diplopia, fusion difficulties, and impaired stereopsis, due to the potential
impact of surgery on intraocular structures and changes in postoperative refrac-
tive status. Fusion is difficult in near vision due to the decrease of accommodation
function after single-focus intraocular lens surgery; a multifocal intraocular lens
has higher requirements for image fusion due to the decrease of contrast sensitiv-
ity, which may cause visual fatigue, while a continuous vision intraocular lens has
a consistent and smooth binocular signal, less burden of image fusion, and faster
neural adaptability. With the increase in age, fusion ability will also change. In a
related study, Hashemi et al [56] selected 1793 normal people aged 60 and above
to investigate fusion function, and the results showed that 29.6% of the elderly had
insufficient close-range assembly function. Some researchers evaluated the short-
term fusion ability of monocular and binocular multifocal intraocular lens implan-
tation patients with a synoptophore, and the results showed that there was no sig-
nificant difference in fusion ability between the two groups of patients [57].

Stereopsis is an advanced form of binocular vision, which mainly judges the

depth and distance of objects through binocular parallax perception. Stereopsis

DOI: 10.4236/jbm.2025.1312015

200 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2025.1312015

Y. Long, J. H. Wang

mainly includes the difference of images on the retina of both eyes and the pro-
cessing of these differences by the brain, which is manifested in the following key
aspects: 1) Parallax perception: When both eyes gaze at the same object, due to the
different positions of the two eyes, there is a difference in the imaging position of
the object on the retina of both eyes, namely parallax. The brain perceives this
parallax to determine depth and distance. 2) Binocular fusion: The brain needs to
fuse images on both retinas into a complete image. This process requires good bin-
ocular coordination and visual processing skills. 3) Depth perception: Stereopsis
enables people to perceive the three-dimensional structure of objects and accu-
rately determine the position and distance of objects in space. After cataract sur-
gery, stereopsis may be affected to varying degrees, and the recovery varies from
person to person. Patients with monocular intraocular lens implantation have dif-
ficulty focusing at near vision, and fine stereopsis. Patients with multifocal intra-
ocular lens implantation are greatly affected by visual interference, and the quality
of stereopsis is limited. Patients with continuous vision intraocular lens implan-
tation can achieve high-quality synchronous stereopsis under continuous vision.
Patients with good stereopsis function before operation are more likely to recover
after operation. Patients with anisometropia or amblyopia before operation are
less likely to recover stereopsis function after operation. Anisometropia and am-
blyopia can lead to anisometropia or unclear retinal imaging in both eyes, thus
affecting the establishment of stereopsis function. Titiyal et a/ [58] studied 50 pa-
tients (100 eyes) who were implanted with extended depth of field IOLs in both
eyes for 1 year. The average distance stereo vision was 103.6 + 49.1" and the near
stereo vision was 21.1 + 2.3". 80% of the patients had perfect near stereo vision of
20", and 82% of the patients had good stereo vision of 100" or better. Excellent
stereoscopic vision was observed with extended depth-of-field intraocular lens im-
plantation in both eyes, which correlated with good patient satisfaction and visual
quality. Zhu et al [59] made a comparative analysis of stereopsis after implanta-
tion of trifocal intraocular lens and trifocal and bifocal mixed group. The results
showed that the average near stereopsis of bilateral group and mixed group were
49.76 £ 22.67" and 120.63 * 90.94" respectively, and bilateral group was better
than mixed group. Near stereopsis was positively correlated with visual acuity dif-

ference between two eyes.

3.5. Satisfaction Questionnaire

In addition to objective measures such as visual acuity, defocus curve, contrast
sensitivity, and binocular visual function analysis, subjective measures such as sat-
isfaction questionnaires are also important for assessing the visual quality of pa-
tients after cataract surgery. For example, after refractive cataract surgery, patients
may experience some light interference phenomena such as glare and halo, which
are usually subjective and difficult to measure with objective measures. In order
to understand the subjective feelings of patients more comprehensively, the satis-

faction questionnaire can be used to evaluate the recovery of visual function and
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the overall satisfaction of patients.

In clinical practice, there are a variety of satisfaction questionnaires to choose
from. The VF-14 Chinese scale is specifically used to assess the subjective visual
quality of patients after cataract surgery and can provide detailed information
about the daily visual function of patients. The Catquest-9SF scale focuses on the
assessment of visual function after cataract surgery and measures the performance
of patients in different visual scenarios through a series of questions. QoV scales
are more widely used, applicable to all patients after refractive surgery and eye
surgery related to visual quality problems, and can assess the recovery of visual
function in daily life. In addition, there are scales such as VFQ-25 and pRSIQ,
which can assess patients’ visual function and quality of life from different perspec-
tives, providing clinicians with a more comprehensive assessment tool. Through
the use of these scales, we can more accurately understand the true feelings of
patients after surgery, which is important for us to personalize the surgical plan
for patients before surgery and provide targeted recommendations for postoper-
ative treatment and rehabilitation [60]-[62]. Thomas ef al [47] investigated the
visual quality of EDOF IOLs using QoV scales and showed that 88% of patients
had no optical interference despite some slight optical phenomena, and 63% re-

ported no optical phenomena at all.

4. Factors Affecting Postoperative Visual Function

The main factors related to cataract surgery include the choice of surgical method,
the type of intraocular lens, the accuracy of intraoperative operation, and neu-
roadaptability, which have significant effects on the recovery of postoperative bin-
ocular visual function. FLACS utilizes the high-precision cutting ability of the
femtosecond laser to make corneal incisions, capsulorhexis, and nucleus cleavage
more accurately and to reduce damage to intraocular tissues. Guo Lin ef al [63]
studied the visual quality after femtosecond laser cataract surgery combined with
TecnisSymfonyZXRO00 intraocular lens, showing that the naked eye medium my-
opia, reading lens removal rate, and VF-14 score were significantly higher than
those of the control group, and the total aberration and total high-order aberra-
tion were significantly lower than those of the control group. Jin et al [64] com-
pared conventional phacoemulsification with femtosecond laser-assisted cataract
surgery and found that astigmatism changes were more predictable in the femto-
second laser-assisted cataract surgery group, internal aberrations including total
RMS, tilt, and RMSOAs were lower in the femtosecond group, and patient satis-
faction was higher in this group. Secondly, postoperative visual function recovery
and IOL type selection also had a great impact. Monofocal intraocular lenses can
provide good distance vision, but patients have difficulty with near vision after
surgery. Multifocal intraocular lenses can provide patients with good distance,
medium, and near vision by designing multiple focal points, which significantly
improves the quality of life after surgery. It was found that postoperative stereop-

sis and contrast sensitivity of patients implanted with multifocal IOLs were better
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than those implanted with monofocal IOLs, with improved stereopsis acuity and
significantly improved contrast sensitivity at intermediate spatial frequencies [65].
In addition, aspheric IOLs improved the focusing ability of light by reducing
spherical aberration, thus improving postoperative contrast sensitivity [66]. Fi-
nally, the accuracy of intraoperative manipulation also affected the recovery of
postoperative visual function. For example, the position of intraocular lens im-
plantation and the accuracy of power calculation have an impact on postoperative
refractive status. If the intraocular lens position is shifted or the power calculation
is inaccurate, it may lead to postoperative residual refractive error, affecting ac-
commodation function and contrast sensitivity [67]. In addition, the size and po-
sition of the corneal incision and the degree of retinal traction may affect postop-
erative visual function. Studies have shown that too large or improper intraoper-
ative corneal incisions may lead to postoperative corneal astigmatism and reduce
contrast sensitivity [68]. Therefore, intraoperative damage to intraocular tissues
should be minimized to ensure the accuracy of surgical operations, which has an
important impact on the recovery of postoperative visual function. Neuroadapta-
tion is the process of perceptual learning and cortical reorganization of new retinal
stimulation signals in the visual center. With monofocal intraocular lens implan-
tation after cataract surgery, visual signals are similar to those before surgery, the
brain can easily process them, and neural adaptation is faster, while after multifo-
cal and continuous vision intraocular lens implantation, the neural signals re-
ceived by the brain are changed, and neural adaptation is more difficult [69]. Both
multifocal intraocular lenses and continuous vision intraocular lenses distribute
incident light energy to multiple focal points or extended focal depth through op-
tical design or diffraction effects, resulting in simultaneous formation of multiple
overlapping object images on the retina and loss of inherent contrast sensitivity.
Therefore, after intraocular lens implantation, the visual cortex of patients needs
to learn to suppress blurred signals that do not match the target distance and choose
to enhance the perceptual processing of clear images of targets [70]. Neuroadap-
tation is related to patient age, preoperative neurosensory fusion, cognitive ability,
refractive error, etc., so good postoperative visual function depends on strong neu-

roadaptation of the brain in addition to precise optical design of the intraocular lens.

5. Conclusion

The common goal of doctors and researchers is to find a comprehensive index to
evaluate the visual quality after functional intraocular lens surgery. Only in this
way can we accurately evaluate the surgical effect, thus optimizing the visual func-
tion, providing better visual quality for patients, and reducing fatigue symptoms.
Continuous vision intraocular lens implantation causes little visual disturbance
and yields good binocular visual function recovery, which can achieve an almost

natural visual experience. It is an ideal choice for more and more cataract patients.
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