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Abstract
Background: To investigate the differences in visual quality after laser epithelial keratomileusis (LASEK), femtosecond laser in situ keratomileusis (FS-LASIK)
and small-incision lenticule extraction (SMILE) in different degrees of myopia.

Methods: This prospective study incorporated 200 consecutive myopic subjects (200 eyes). Myopia was subdivided into 3 levels based on the preoperative
spherical equivalent (SE) value: low myopia (SE ≥ -3.0 D), moderate myopia (−3.0 D > SE ≥ −6.0 D), and high myopia (SE < −6.0 D). Visual quality was
recorded and analyzed both objectively using the Optical Quality Analysis System II (OQAS II), and subjectively with uncorrected distance visual acuity (UDVA)
and a questionnaire, preoperatively, 1 month and 6 months postoperatively.

Results: Six months after LASEK, FS-LASIK and SMILE in myopia, the logarithm of the minimum angle of resolution (LogMAR) UDVA statistically decreased
compared with preoperative values (all P < 0.001). While preoperatively, in three surgical procedure groups, objective visual quality parameters demonstrated
no signi�cant difference among three degrees of myopia (all P > 0.05), at 6 months postoperatively, after FS-LASIK and SMILE, the modulation transfer
function (MTF) cutoff frequency in low myopia was signi�cantly higher than that in high myopia (both P < 0.05). Moreover, intergroup differences in LASEK,
FS-LASIK and SMILE groups were not statistically signi�cant, before and 6 months after surgery (all P > 0.05), except that FS-LASIK provided a signi�cantly
higher preoperative LogMAR UDVA than SMILE in high myopia (P < 0.05).

Conclusion: LASEK, FS-LASIK and SMILE could achieve similar improvement in visual quality to each other after myopia correction. Low myopic patients may
achieve better postoperative visual quality after FS-LASIK and SMILE than high myopic patients.

Trial registration: This is a prospective study. The study followed the Declaration of Helsinki and was approved by the Institutional Review Board of the
Second People’s Hospital of Yunnan Province.

Introduction
Myopia has emerged as worldwide public health issue and uncorrected myopia is a common cause of blindness and visual impairment around the world.(1, 2)

Recently, safe, predictable and effective corneal refractive surgery has become a preferred alternative for myopia correction,(3–5) in which corneal refractive
correction can mainly be accomplished by 1.surface ablation such as laser epithelial keratomileusis (LASEK) and photorefractive keratectomy (PRK), or 2.�ap
procedures such as femtosecond laser in situ keratomileusis (FS-LASIK) and 3.refractive lenticule extraction such as small-incision lenticule extraction
(SMILE).(6) The diversity of surgical alternatives not only provides myopic patients with a wide range of potential refractive options, but also requires surgeons
to properly understand the risks-bene�ts for myopia.

With the development of refractive surgical technology, increasing concerns have transferred from e�cacy and safety to postoperative visual quality.(4) More
recently, the Optical Quality Analysis System II (OQAS II, Visiometrics, Spain), a novel instrument based on double-pass technology, has gained popularity to
assess objective visual quality.(7) While the conventional wavefront sensors ignore the contribution of intraocular scattering on imaging and thus overestimate
the visual quality,(8) OQAS II could produce a more accurate description of the visual quality under the co-effects of aberration and scattering objectively and
dynamically,(9) presenting good repeatability and reproducibility.(10, 11) Nevertheless, there are few studies applying OQAS-II to evaluate the visual quality under
corneal refractive surgery objectively. Moreover, although some studies have compared the visual quality following SMILE and FS-LASIK for myopia,(12–14) or
after SMILE and LASEK for myopia,(4, 15) few studies simultaneously compare the postoperative visual quality after LASEK, FS-LASIK and SMILE in myopia.

Accordingly, we conducted this prospective study to compare the e�cacy of LASEK, FS-LASIK and SMILE on the visual quality when correcting myopia. In this
study, pre- and postoperative visual quality was assessed both objectively using OQAS II, and subjectively with uncorrected distance visual acuity (UDVA) and
the Quality of Life Impact of Refractive Correction (QIRC) Questionnaire. This study may serve as a primer to help surgeons and patients better weigh against
the above three optical corneal refractive corrective options in terms of visual quality and may also act as a springboard for creative research topic to study
speci�c mechanism between the selection of surgery procedures and visual quality.

Patients And Methods

Subjects
The prospective consecutive series recruited patients requiring LASEK, FS-LASIK or SMILE to correct myopia from January 2020 to December 2020 at the
Department of Ophthalmology, the Second People’s Hospital of Yunnan Province. Myopes were involved in this study, if they met all the following preoperative
inclusion criteria: (1) aged between 18 and 40 years; (2) best corrected distance visual acuity (BCDVA) of more than 20/20; (3) sphere up to -10.00 dioptres (D)
with astigmatism up to -6.00 D; (4) minimum corneal thickness above 480 µm; (5) stable refraction for at least 2 years (change within ±0.50D); (6) no history
of contact lens wear, or discontinuation of lens wear prior to surgery (soft contact lenses for at least 1 week and rigid gas permeable lenses for at least 1
month, respectively); (7) able and willing to complete QIRC questionnaire independently. Patients with systemic diseases, previous ocular surgery, history of
corneal or intraocular trauma or other known ocular abnormality other than myopia were excluded. Among the initial cohort of 378 myopes received standard
preoperative examination, only 230 subjects satis�ed all the above inclusion criteria and �nally 200 subjects were included in the analysis. These 200 patients
were included randomly into three surgery groups and data from one eye of each patient were selected randomly for statistics. Myopia was subdivided into 3
levels based in these subjects on their spherical equivalent (SE) value before treatment: low myopia (SE ≥ -3.0 D), moderate myopia (−3.0 D > SE ≥ −6.0 D),
and high myopia ( SE < −6.0 D).(16) The study followed the Declaration of Helsinki and was approved by the Institutional Review Board of the Second People’s
Hospital of Yunnan Province. Written informed consent was obtained from all participants in the study.
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Surgical procedures
All surgical procedures were performed by the same surgeon (GL). The LASEK procedures involved removing the corneal epithelium by placing the 8.0-8.5 mm
trephine with 20% ethanol over the central cornea for 10-20 seconds, ablating the corneal surface by the Schwind Amaris 750S excimer laser (Schwind Eye-
Tech-Solutions), repositioning the epithelium, and applying a bandage contact lens (Bausch & Lomb) for 4-6 days. As for FS-LASIK procedures, a 500 kHz
Visumax femtosecond laser system (Carl Zeiss Meditec) was applied for a hinged �ap creation, and the exposed stromal bed was ablated in suit by the
Schwind Amaris 750S excimer laser. Flap diameter and thickness were 7.9-8.0 mm and 110 µm, respectively, with standard 90° hinge angle and 90° angled
side cut. The intentioned optic zone was set 6.5 mm. The SMILE procedures were performed using the same femtosecond laser system as FS-LASIK with a
repetition rate of 500 kHz and pulse energy of 110-130 nJ. In SMILE procedures, a lenticule of the desired correction was created in the cornea’s stroma by the
femtosecond laser and then extracted through a small corneal incision, without creating a �ap. The laser parameters were as followed: cap thickness, 120 µm;
cap diameter, 7.3 mm; lenticule diameter. 6.5 mm; incision length, 2 mm in the 12 o'clock position; the side cut angle, 90°; the hinge angle, 50°. The target
refraction of the patients was emmetropia.

For all subjects, the operated eyes were patched up transparently to the day after operation. No postoperative medication was given to the patients until the
�rst postoperative day. Topical levo�oxacin, recombinant human epidermal growth factor, 0.5% loteprednol and 0.1% sodium hyaluronate were used after all
the above three surgeries.

Measurements
Prior to the surgery, dark-adapted pupil diameter (DAPD), uncorrected visual acuity (UDVA), BCDVA and SE were recorded. Moreover, subjective and objective
visual quality was assessed preoperatively, and at 1 and 6 months postoperatively.

Subjective vision quality was assessed by UDVA and the QIRC questionnaire. UDVA directly affects postoperative satisfaction of patients, thus being one of
the most important parameters in postoperative assessments, measured using Snellen visual acuity charts and converted to the logarithm of the minimum
angle of resolution (LogMAR) for analysis. Higher LogMAR UDVA indicates poor vision. The QIRC questionnaire was developed and validated by Pesudovs et
al.(17) Different from the earlier validated scales, the refractive correction-related QIRC questionnaire adopt Rasch analysis to improve the traditional Likert
scoring system by eliminating unnecessary items and transforming nonlinear raw categorical data to an properly weighted linear scale, which not only
simpli�es the questionnaire, but also enhances the discriminatory power of the score.(18) The scope of the overall score is from 0 to 100, while the higher the
score, the better the QOL.

Objective visual quality was assessed by OQAS II, which performs the measurements by recording and analyzing the image from a monochromatic point
source after re�ection in the retina and a double pass through the ocular media. The following measurements were provided by OQAS II(19): (1) the objective
scattering index (OSI): an objective index of intraocular light scattering and optical aberrations, which is de�ned as the ratio between the integrated light in the
peripherally ring and in the central peak of the double-pass point spread function (PSF) image. Lower OSI value indicates a lower level of intraocular scattering
which in turn suggests a higher visual quality. (2) the modulation transfer function (MTF) cutoff frequency: frequency in cycle per degree (cpd) at which the
MTF reaches the value of 0.01, corresponding to the lowest contrast of 1%. The higher MTF cutoff frequency value denotes the better visual quality. (3) the
Strehl ratio (SR): the ratio of the peak intensity from the PSF illuminance in the aberrated eye to those in the unaberrated eye. A SR value of 1.0 represents the
perfect visual quality and the higher SR value, the better visual quality.

Statistical analysis
In this study, the Statistical Package for Social Sciences software package (SPSS, version 25.0 for Windows) and Graphed Prism 8.0 was used for statistically
analyzing the data and compile �gures, respectively. Continuous data were expressed as mean ± standard deviation (SD) and compared between two groups
with independent samples t-test as all the continuous variables were normally distributed; comparison among three groups of measurement variables was
performed by one-way analysis of variance (ANOVA), and least signi�cant difference (LSD) t-test was conducted for pairwise comparison after that.
Categorical data were compared with the chi-squared test, presented as the number of patients. A difference was deemed statistically signi�cant if P < 0.05.

Results
In this study, of 378 subjects who were eligible to participate, 230 individuals met the preoperative inclusion criteria as well as undergone the corneal refractive
surgery, 222 subjects participated in the visual quality assessments at postoperative 1 month follow-up, and 206 subjects at prospective 6 months follow-up,
with �nally a total of 200 subjects included in the analysis (Figure 1). 

Preoperative characteristics of these 200 individuals (200 eyes) are presented in Table 1. No signi�cant difference was found in terms of age and sex among
LASEK, FS-LASIK and SMILE groups (P > 0.05). Although the preoperative SE of moderate and high myopia was signi�cantly different from each other in the
LASEK, FS-LASIK and the SMILE group (P < 0.05), other comparisons of ophthalmic examination results prior to surgery among three surgical method groups
exhibited no statistical signi�cance (P > 0.05). 
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Table 1 Baseline characteristics of study participants (Mean ± SD).

Characteristic LASEK (n=50) FS-LASIK (n=75) SMILE (n=75) P

Age (years) 25.26 ± 6.34 24.31 ± 5.45 25.36 ± 5.09 0.210

Male/female† 60/40 72/78 78/72 0.175

DAPD (mm) 6.39 ± 0.64 6.42 ± 0.57 6.38 ± 0.58 0.899

LogMAR UDVA 1.18 ± 0.20 1.27 ± 0.28 1.23 ± 0.19 0.097

SE (D)        

Low Myopia -2.08 ± 0.58 -2.10 ± 0.57 -2.23 ± 0.41 0.569

Moderate Myopia -4.09 ± 0.67 -4.98 ± 0.72a -4.60 ± 0.78ab 0.001

High Myopia# - -7.32 ± 0.88 -6.85 ± 0.53b 0.027

†Chi-squared test. #Independent samples t-test. aSigni�cantly different with LASEK group (P < 0.05). bSigni�cantly different with FS-LASIK group (P < 0.05). 

Abbreviation: DAPD = dark-adapted pupil diameter, LogMAR = the logarithm of the minimum angle of resolution, UDVA = uncorrected distance visual acuity,
SE = spherical equivalent, D = diopter, LASEK = laser epithelial keratomileusis, FS-LASIK = femtosecond laser in situ keratomileusis, SMILE = small-incision
lenticule extraction. 

Figure 2 shows the time-dependent changes of visual quality parameters before and after surgeries. In all the three surgical procedures, the LogMAR UDVA at
6 months postoperatively statistically decreased compared with the preoperative values (P < 0.001). In the FS-LASIK group, the QIRC scores in low myopia and
moderate myopia both signi�cantly increased 6 months after surgery (P < 0.05). In terms of objective visual quality, there was no signi�cant change in the
values of OSI, SR, and MTF cutoff frequency before and after three surgical procedures (P > 0.05). Speci�cally, in high myopia, after FS-LASIK, the OSI value
markedly increased from preoperatively to 1 month postoperatively and gradually declined to preoperative levels at 6 months postoperatively (P < 0.001), and
after FS-LASIK and SMILE, the MTF cutoff frequency noticeably showed a trend of decreasing �rst and then rising to preoperative levels (P < 0.05). 

Besides, we also performed the comparisons of among different myopic levels following same surgery in Figure 2. Regarding objective visual quality indices
of OQAS II, preoperatively, in three surgical procedure groups, the MTF, SR, and OSI showed no signi�cant difference among the three degrees of myopia (P > 
0.05). However, at 6 months postoperatively, in FS-LASIK group, the SR value and MTF cutoff frequency in low myopia was signi�cantly higher than that in
high myopia (P < 0.05); in the SMILE group, the MTF cutoff frequency in low myopia in the SMILE group was relatively higher than that in high myopia (P < 
0.01). 

 

Moreover, Table 2 shows the comparisons of visual quality parameters among three different surgeries didn’t exhibit signi�cant differences before and 6
months after surgery (all P > 0.05), except that FS-LASIK provided a signi�cantly higher preoperative LogMAR UDVA than SMILE in high myopia (P < 0.05).
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Table 2 Comparisons of visual quality parameters under LASEK, FS-LASIK and SMILE for myopia (Mean ± SD).

Parameter Low Myopia  Moderate Myopia  High Myopia

LASEK FS-LASIK SMILE P1 LASEK FS-LASIK SMILE P1 FS-LASIK SMIL

Preoperative                    

LogMAR UDVA 1.12 ± 0.26 1.02 ± 0.29 1.12 ± 0.24 0.359 1.25 ± 0.09 1.29 ± 0.08 1.23 ± 0.11 0.060 1.50 ± 0.18 1.34 ±

QIRC scores 38.93 ± 4.74 39.08 ± 4.37 39.01 ± 6.10 0.995 38.24 ± 5.43 37.51 ± 6.16 38.72 ± 5.22 0.746 38.56 ± 4.40 38.16

OSI 0.62 ± 0.42 0.55 ± 0.39 0.63 ± 0.27 0.705 0.72 ± 0.46 0.58 ± 0.35 0.61 ± 0.42 0.401 0.76 ± 0.61 0.83 ±

SR 0.26 ± 0.08 0.23 ± 0.07 0.25 ± 0.08 0.298 0.23 ± 0.06 0.23 ± 0.07 0.21 ± 0.07 0.636 0.21 ± 0.06 0.24 ±

MTF cutoff
frequency
(cpd)

39.61 ± 7.28 41.79 ± 7.64 40.34 ± 7.00 0.564 41.00 ± 8.22 38.56 ± 6.19 38.35 ± 6.85 0.349 38.70 ± 8.07 38.72

1 month                    

LogMAR UDVA 0.00 ± 0.05 0.01 ± 0.06 -0.01 ± 0.04 0.515 0.03 ± 0.07 0.02 ± 0.05 -0.02 ± 0.04ab 0.003 0.04 ± 0.06 0.02 ±

QIRC scores 39.36 ± 5.28 39.87 ± 3.78 40.44 ± 4.67 0.713 38.39 ± 4.58 39.74 ± 4.23 40.37 ± 5.29 0.323 38.91 ± 4.45 38.85

OSI 0.84 ± 0.52 0.57 ± 0.40 0.85 ± 0.48 0.066 1.18 ± 0.78 0.98 ± 0.48 0.77 ± 0.56 0.073 1.69 ± 0.68 0.92 ±

SR 0.24 ± 0.06 0.23 ± 0.06 0.23 ± 0.06 0.790 0.20 ± 0.06 0.20 ± 0.05 0.24 ± 0.06a 0.010 0.20 ± 0.05 0.21 ±

MTF cutoff
frequency
(cpd)

39.12 ± 8.36 37.26 ± 8.22 39.73 ± 9.01 0.570 36.15 ± 12.55 36.76 ± 7.69 37.14 ± 10.36 0.945 29.51 ± 9.18 31.31

6 months                    

LogMAR UDVA 0.03 ± 0.06 0.00 ± 0.06 -0.01 ± 0.06 0.055 -0.02 ± 0.05 0.02 ± 0.06 0.01 ± 0.08 0.079 -0.01 ± 0.05 -0.02 

QIRC scores 41.36 ± 2.40 42.17 ± 4.44 41.69 ± 5.03 0.784 39.82 ± 3.07 40.85 ± 3.33 41.78 ± 3.39 0.110 40.29 ± 5.27 40.69

OSI 0.66 ± 0.38 0.68 ± 0.35 0.64 ± 0.36 0.941 0.89 ± 0.60 0.83 ± 0.57 0.89 ± 0.61 0.929 0.78 ± 0.53 0.90 ±

SR 0.24 ± 0.07 0.25 ± 0.08 0.25 ± 0.06 0.892 0.23 ± 0.06 0.22 ± 0.06 0.23 ± 0.06 0.708 0.20 ± 0.06 0.23 ±

MTF cutoff
frequency
(cpd)

40.83 ± 6.37 40.29 ± 5.69 40.94 ± 6.59 0.926  39.94 ± 6.50 38.20 ± 5.56 39.21 ± 7.05 0.629 36.48 ± 6.20 36.35

P1 was calculated by one-way analysis of variance with LSD corrections. P2 was calculated by independent t test. aSigni�cantly different with LASEK group (P

< 0.05). bSigni�cantly different with FS-LASIK group (P < 0.05). Abbreviation: LogMAR = the logarithm of the minimum angle of resolution, UDVA =
uncorrected distance visual acuity, QIRC = quality of life impact of refractive correction, OSI = objective scattering index, SR = strehl ratio, MTF = modulate
transfer function, cpd = cycle per degree, LASEK = laser epithelial keratomileusis, FS-LASIK = femtosecond laser in situ keratomileusis, SMILE = small-incision
lenticule extraction.

Discussion
In this study, we compared the subjective and objective visual quality before and after LASEK, FS-LASIK and SMILE for myopia. LASEK, FS-LASIK and SMILE
all led to signi�cant increase of subjective visual quality 6 months after surgery, but brought little impact on objective visual quality in which the difference
was signi�cant between patients with low myopia and high myopia. Besides, preoperatively and 6 months postoperatively, no statistical intergroup differences
were detected in the comparisons of visual quality among three types of corneal refractive surgical techniques.

Interestingly, our results indicated that the subjective visual quality was improved after all the three surgical procedures with no statistical change detected in
objective visual quality although values did vary among individuals. The improvement of subjective visual quality after three procedures has been supported
by an abundant resource of evidence,(20-22) while the UDVA may be mainly improved by laser correction with modifying the cornea shape and adjusting the
focus of light which enters through the central cornea,(20)together with the retinal or neural factors,(21) indirectly increasing the QIRC scores.(23) Although in our
study, there was no signi�cant change in objective visual quality parameters before and after LASEK, FS-LASIK and SMILE, it is worth noting that in all three
procedures, objective visual quality decreased �rst and then showed an upward trend over time, with signi�cant or inconspicuous differences, in agreement
with the previous �ndings.(24-26)Considering that aberration and intraocular scattering are critical factors in determining the objective optical quality after
refractive surgery,(27, 28) the immediate decline in objective visual quality may be the result of the increment of the ocular aberrations and forward intraocular
scattering,(4, 27, 28)attributed to the following major factors: 1.surgical reasons: intraoperative �attening the cornea and damaging the tear �lm stability,(4) as
well as 2.incision healing response: postoperative remodeling corneal shape(29) and rising the transient corneal haze.(30) Nevertheless, the limited 6 months
follow-up and the trend of rising in objective visual quality at the end of the follow-up suggest that the conclusion is far from conclusive and the visual quality
may be expected to continue increasing beyond 6 months. Further studies comparing the long-term visual quality are warranted.
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We also found that despite not signi�cantly different before surgery, the objective visual quality parameters, especially the MTF cutoff frequency, decreased as
the degree of myopia increased after FS-LASIK and SMILE signi�cantly. Similarly, Paquin et al indicated a quasi-linear correlation between aberration and SE.
(31)Generally, the MTF cutoff frequency could re�ect all the optical characteristics of the human eye, including the overall optical defects involved in retinal
image degeneration, such as aberrations, scattering, and diffraction.(32) Hence, the explanation may be that compared with low myopes, high myopes might
entail deeper ablation subsequently inducing greater in�ammation under FS-LASIK,(33) and more Bowman's membrane microdisortions under SMILE,(34)

together with longer tissue remodeling and wound healing processes.(35) Besides, previous studies have reported that there are less predictable outcomes and
more risk of corneal ectasia in high myopic patients after laser refractive surgery.(36) Therefore, patients with high myopia may not be proper candidates for
corneal refractive surgery. However, because of the greater functional impairment undergone by high myopes, the potential limitations of corneal refractive
surgery might be still more acceptable.(37) On the other hand, substantial novel surgical techniques for high myopia correction, such as the implantation of
intraocular lens, have advanced over the past few years,(38) and may provide greater reversibility or adjustability than corneal refractive procedures.(6) With
these emerging trends, it is necessary for ophthalmologists to understand the pros and cons of each refractive surgery and weigh against optical corrective
surgical options, with careful and appropriate patient selection.(37)

Despite that a couple of studies have been done on pairwise comparisons of visual quality between every two surgical procedures among LASEK, FS-LASIK
and SMILE,(4, 13, 15) anecdotally, this study is the �rst to make comprehensive visual quality comparisons among all these three surgery techniques for
different degrees of myopia, both objectively and subjectively. In our analysis, no signi�cant intergroup differences were found in the comparisons of visual
quality among LASEK, FS-LASIK and SMILE preoperatively and 6 months postoperatively, except in preoperative UDVA of high myopia, which has been
supported by pairwise comparison results of previous studies.(6, 15) Therefore, LASEK, FS-LASIK and SMILE may be equally effective in visual quality
improvement, and the selection of surgical procedures could rely on individual patient characteristics or surgeon preferences. 

A major strength of our study is that we used OQAS system to estimate objective visual quality with good repeatability and reproducibility.(7)Although
Hartmann–Shack wavefront sensors has been the most commonly used tool for visual outcome assessments, it is well known that the wavefront
aberrometers overestimate visual quality in eyes where high-order aberrations and scatter are obvious due to limitation imposed by lens sampling.(8) Thus, in
our study, for the objective visual quality estimation in eyes after corneal refractive surgeries where different levels of scattering exists because of differences
in the degree of corneal haze,(39) the double-pass OQAS II may be a more appropriate option due to the property of the double-pass approach of capturing the
comprehensive information on the retinal image which renders the technique extremely powerful in many of the conditions that specially in�uence scattering.

However, the �ndings of our study must be interpreted in the context of the following important limitations. First, the preoperative SE was statistically different
between the SMILE and FS-LASIK groups for high myopic correction, as well as between three surgical procedures for moderate myopic correction, which
might suggest a probable imbalance among the three surgical procedures because of different ablation depth, and thus affect outcomes. Secondly, this study
did not collect su�cient long-term follow-up data. Although in our study, there was no signi�cant change in objective visual quality preoperatively and 6
months postoperatively, there was a trend of rising at 6 months after surgery. Thus, our study may not be representative of the eventual postoperative visual
quality level after surgery. Thirdly, there is absence of data in high myopia under LASEK, mainly due to the fact that clinically, high myopic patients generally
choose intraocular surgery to correct myopia compared with LASEK, so it is di�cult to collect data in high myopia under LASEK. 

Conclusions
In conclusion, visual quality was similarly accelerated with LASEK, FS-LASIK and SMILE, with no signi�cant differences between the three surgeries. Besides,
the improvement effect on visual quality is more prominent for low and moderate myopia than for high myopia. These �ndings may provide a valuable
guidance for ophthalmologists to properly understand the risks-bene�ts of each corneal refractive surgery for myopia and appropriately select candidates to
subsequently yield better visual quality. Further large sample and high-quality randomized controlled trials with an adequate length of follow-up are warranted.

Abbreviations
LASEK = laser epithelial keratomileusis, FS-LASIK = femtosecond laser in situ keratomileusis, SMILE = small-incision lenticule extraction, LogMAR = the
logarithm of the minimum angle of resolution, UDVA = uncorrected distance visual acuity, BCDVA = best corrected distance visual acuity, QIRC = quality of life
impact of refractive correction, OSI = objective scattering index, SR = strehl ratio, MTF = modulate transfer function, cpd = cycle per degree, DAPD = dark-
adapted pupil diameter, SE = spherical equivalent, D = diopter, OQAS II = the Optical Quality Analysis System II.
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Figure 1

Flowchart for the study design (n = 200). Abbreviation: BCDVA = best corrected distance visual acuity, LASEK = laser epithelial keratomileusis, FS-LASIK =
femtosecond laser in situ keratomileusis, SMILE = small-incision lenticule extraction.
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Figure 2

Time-dependent changes of visual quality parameters before and after surgery. Legend: LM Group, MM Group, HM Group. Abbreviation: *P < 0.05, **P < 0.1,
***P < 0.001. LM = low myopia, MM = moderate myopia, HM = high myopia, LogMAR = the logarithm of the minimum angle of resolution, UDVA = uncorrected
distance visual acuity, QIRC = quality of life impact of refractive correction, OSI = objective scattering index, MTF = modulate transfer function, cpd = cycle per
degree, SR = strehl ratio, LASEK = laser epithelial keratomileusis, FS-LASIK = femtosecond laser in situ keratomileusis, SMILE = small-incision lenticule
extraction.


