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Abstract

e AIM: To investigate the potential differences between
topography-guided (TG) and wavefront-optimized (WFO) laser in
situ keratomileusis (LASIK) for the treatment of myopia.

e METHODS: A systematic literature search was
performed to determine relevant trials comparing LASIK
with TG and WFO from the time of library construction to
August 2020, and The PubMed, Cochrane, Web of Science,
EMBASE and Chinese databases (i.e. CNKI, CBM, WAN
FANG and VIP) were accessed. The data on visual acuity,
refractive status and wavefront aberration were retrieved
and evaluated from three to six months after surgery. STATA
(version 14.0) software was used for statistical analysis. A
cumulative Meta-analysis was simultaneously performed.
o RESULTS: Eleven studies with a total of 1425 eyes were
incorporated. No statistically significant differences were
evident between TG and WFO ablation in the proportion
of eyes achieving an uncorrected distance visual acuity
(UCVA) of 20/20 or better (P=0.377), gaining one line or
more (P=0.05), postoperative cylinder (P=0.40), vertical
coma (P=0.593) and horizontal coma (P=0.957). After
TG ablation, the proportion of the patients’ eyes of which
postoperative refraction is within £0.5 diopter of the target
refraction was significantly higher than that undergoes
WFO (P=0.003). As opposed to the WFO group, manifest
refraction spherical equivalent (MRSE; P=0.000) was lower,
and UCVA (P=0.005) was better in the TG group. The higher-
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order aberrations (HOAs; P=0.000), spherical aberration
(P=0.000) and coma (P=0.000) were significantly lower
in TG group. The cumulative Meta-analysis illustrated that
the proportion of eyes achieving UCVA of 20/20 or better,
postoperative refraction within £0.5 diopter, and MRSE has
steady between the two groups.

e CONCLUSION: Both TG-LASIK and WFO-LASIK are safe,
effective, and predictable for correcting myopia. TG-LASIK may
produce fewer aberration and is more precise than WFO-LASIK.
e KEYWORDS: Meta-analysis; corneal topography;
wavefront aberration; laser in situ keratomileusis; myopia
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INTRODUCTION

aser in situ keratomileusis (LASIK) is currently the

most frequently used surgical procedure to correct
myopia. However, the traditional surgical method based on the
Munnerlyn formula can no longer meet the requirements of
higher visual quality in modern society'. While correcting the
refractive error of patients, reducing the introduction of higher-
order aberrations and corneal irregularity, personalized cutting
mode arises at the historic moment”*.
Topography-guided laser in situ keratomileusis (TG-LASIK) is
used in abnormal corneal astigmatism and eccentric ablation,
and its safety and effectiveness have also been confirmed in the
eyes of patients undergoing primary surgery'*”. At the same
time, wavefront-optimized laser in situ keratomileusis (WFO-
LASIK) is also used to improve the visual quality of patients'.
Recent clinical studies have compared the differences between
the two customized ablation methods in the treatment of
myopia?. However, the sample size of these studies is small,
and there are some contradictory results from different studies.
During this study, a Meta-analysis of TG-LASIK and WFO-

LASIK for myopia was conducted to examine whether there
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were differences in refractive status and visual differences
between the two ablation modes.

MATERIALS AND METHODS

By the generally accepted recommendations, we performed a
Meta-analysis using the following criteria"”.

Search Strategy The two commentators independently
searched PubMed, Cochrane, Web of Science, EMBASE and
Chinese databases (i.e., CNKI, CBM, WAN FANG and VIP)
to compare the records of TG-LASIK and WFO-LASIK in
the treatment of myopia. The key words include “myopia”,
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“corneal topography”, “wavefront aberration”, “LASIK”, or
“laser in situ keratomileusis”. There are no language or dates
restrictions on the study, and the last search was on August
18, 2020. Complete duplicates of all associated studies were
accessed and evaluated to determine whether they met the
standard quality criteria for inclusion. The title and abstract
were selected independently by the two reviewers. Meanwhile, the
differences between reviewers were solved through deliberations.
Selection Criteria The studies were determined to be included
in this Meta-analysis by the following selection criteria: 1)
randomized controlled trials (RCTs) and non-randomized
comparative studies Non-RCFs; 2) adult patients with the
stable refractive state, no systemic disease likely to affect
or cause abnormal wound healing, no history of ophthalmic
surgery; 3) patients undergoing corneal surgery (TG-LASIK
or WFO-LASIK); 4) a minimum follow-up period of three
months; 5) original clinical publications with accessible data.
Outcome Measures

Primary outcomes The outcome parameters were safety,
efficacy and predictability. The safety indicator was postoperative
refractive spherical equivalent (SE). Efficacy was measured by
the proportion of eyes with uncorrected distance visual acuity
(UCVA) of 20/20 or better. Predictability was gauged as the
refractive SE within +0.5 diopters (D) of the target value.
Secondary outcomes The secondary outcomes were
postoperative uncorrected distance visual acuity, the percentage
of eyes gaining one or more lines after surgery, postoperative
cylinder and wavefront aberration. The aberrations included
high-order aberrations, spherical aberration, coma, vertical
and horizontal coma. The follow-up period was 3 to 6mo. The
included data were extracted and analyzed.

Data Extraction and Quality Assessment Two researchers
independently extracted data and performed a quality
assessment of the articles using standardized forms. The
results were compared, and any different were resolved
through discussion. Each of the included studies summarized
the following data: first author, publication year, country,
number of eyes selected, preoperative SE, design, follow-
up time, quality assessment scores. The quality of RCTs was
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measured by the Jadad scale" ™. The main assessment domains

of the Jadad scale were these three indicators listed below:
randomization, blindness, and participant withdrawal/dropout.
Two points could be awarded for using the random assignment
and describing the correct random method. Also, 2 points
were scored for using a double-blind method and describing
the appropriate blinding procedure. A detailed description of
the number of participant withdrawal/ dropout and the reasons
for them could earn 1 point. The total score after article
quality assessment ranged between 0 and 5, and a score of 2
or less was regarded as low-quality research. Non-RCTs were
evaluated using the Newcastle-Ottawa scale (NOS)"”. The
NOS evaluated article quality using three metrics: selection,
comparability, and exposure or outcome measurements. The
total score was 9, and studies with a score of 6 or higher were
deemed to be of high quality.

Statistical Analysis Statistical analysis of all data was
accomplished using STATA (version 14.0). The continuous
variables were computed by weighted mean difference (WMD)
or standard mean difference (SMD), and the dichotomous
outcomes were calculated by odds ratio (OR). The confidence
interval (CI) was set at 95%, and the outcome was regarded
as statistically significant when P<0.05. Heterogeneity
was analyzed using the I statistic and the Chi-square test.
When the heterogeneity was obvious (I">50% or P<0.10),
the random effect model (REM) was adopted. When there
was no heterogeneity, the fixed effect model (FEM) was
adopted. In addition, we also conducted a subgroup analysis of
different follow-up periods. Publication bias was estimated by
Funnel plots, Egger tests, Harbord tests and Peters tests'*"",
Sensitivity analysis was used to estimate the robustness of
the results by removing the individual studies and assessing
their impact on the pooled estimates. At the same time, the
cumulative Meta-analysis was conducted to evaluate the effect
of time on the robustness of the results.

RESULTS

Search Results According to the retrieval strategy, the
electronic database was searched to screen out 360 relevant
studies, and 279 studies were retained by eliminating duplicate
records from the literature. The complete screening process
was illustrated in Figure 1. After screening titles and abstracts,
249 studies were excluded. The remaining 30 records were
systematically reviewed in their full text, and 19 studies were
removed: thirteen studies did not describe the results related
to the topic, three studies lacked a control group, two studies
had no measurable results, and one result was a summary of
the meeting. Finally, 11 full-text studies applied to this Meta-

analysis, including 8 prospective comparative studies” """, 2

RCTs"*** and 1 retrospective study"”.
Study Characteristics and Quality A total of 1425 eyes were

enrolled in 11 studies”'*"**, of which 701 eyes (49.19%) were
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Table 1 Characteristics and quality assessment of the included studies mean+SD
Study Year Country TG group WEO group Design Follow-up NOS  Jadad
Eyes (n) Preop. SE (D) Eyes (n) Preop. SE (D) (mo)

El Awady etal 2011 Egypt 84 -5.23+1.60 84 -5.42+3.70 RCT 6 - 3
Chen et al 2016 China 35 -5.4442.02 35 -6.08+1.62 Non-RCT 3 7 -
Zhang et al 2016 China 44 -5.19+£1.77 43 -5.39+1.34 Non-RCT 6 7 -
Jain et al 2016 India 35 -4.19+£1.92 35 -3.89+1.85 Non-RCT 6 8 -
Shetty et al 2017 India 30 -4.93+£2.47 30 -5.08+2.50 Non-RCT 6 8 -
Tiwari et al 2018 India 100 -3.51+1.94 100 -3.46+2.14 Non-RCT 3 7 -
Zhang et al 2019 China 42 -5.94+1.99 36 -5.49+1.91 Non-RCT 6 7 -
Kim et al 2019  South Korea 43 -4.17+1.77 43 -4.12+1.84 Non-RCT 3 7 -
Ozulken et al 2019 Turkey 32 - 32 - Non-RCT 3 7 -
Zhang et al 2019 China 216 -6.17£1.62 216 -6.09+1.68 RCT 6 - 3
Kim et al 2020  South Korea 40 -4.18+1.95 70 -4.45+1.75 Non-RCT 3 6

RCT: Randomized controlled trial; Non-RCT: Nonrandomized controlled trial; Preop: Preoperative; SE: Spherical equivalent; SD: Standard

deviation; D: Diopters; TG: Topography-guided; WFO: Wavefront-optimized.

Records identified through Additionalrecords identified

database searching through other sources
(n=360 ) (n=0)

I I

Records after duplicates removed

(n=279 )
Records screened Records excluded
(n=279 ) > (n=249)

!

Full-textarticles assessed Full-textarticles excluded (n= 19 )
for eligibility —{ -Unrelated with ourtopics(n= 13)
(n=30) -Lack of control groups(n= 3)
-Noavailabledata(n=2)
l -Conferencesummary(n=1)

Studiesincludedin
qualitativesynthesis
(n=11)

!

Studiesincludedin
quantitativesynthesis
(meta-analysis)
(n=11)

Figure 1 A flow diagram of the inclusion criteria of studies eligible.

TG-LASIK, and 724 eyes (50.81%) underwent WFO-LASIK.
The follow-up period after surgery was 3 to 6mo. Table 1
provided a summary of the characteristics of the included
studies, and Table 2 summarized the quality assessment of the
non-RCTs. El Awady et al** was a randomized, double-blind
trial, but the randomized and double-blind methods were not
described, and there was no dropout and withdrawal. Zhang
and Chen"” indicated random methods but did not describe
whether to use the blinding method and no loss of follow-up
and withdrawal of the participants. According to the criteria
of the Jadad scale, two RCTs were identified as being of high

0,24 . . . .
*4_There was no significant difference in

quality (score >3)"
age, preoperative SE, cylindrical lens, wavefront aberration

and other factors among the preoperative patients in the
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Table 2 NOS for non-randomized controlled trials

Study Selection Comparability 8;1;%21&2/ S;.Lr(r)lrgf
Chen et al 4 1 2 7
Zhang et al 3 1 3 7
Jain et al 4 1 3 8
Shetty et al 4 1 3 8
Tiwari et al 4 1 2 7
Zhang et al 4 1 2 7
Kim et al 4 1 2 7
Ozulken et al 4 1 2 7
Kim et al 2 1 3 6

The NOS includes the following three aspects: selection,
comparability, exposure, or outcome. The study was considered high

quality when scoring >5 points in the NOS.

prospective control study and retrospective study'”'****. The
quality of the cohort was evaluated by the NOS system. The
total score of all cohorts is more than 5, which is considered
high-quality research.

Primary Outcomes

Postoperative mean refractive spherical equivalent
Nine articles reported postoperative diopter SEU™'***>+2,
Postoperative mean refractive SE was statistically different
between the two ablations (SMD 0.56; 95%CI: 0.01, 1.12;
P=0.000; Figure 2A). Excluding Zhang et al™” and El Awady
et al™, the heterogeneity was decreased (I* from 94.5% to
11.2%). But it did not have a significant impact on the results
(SMD 0.37; 95%CI: 0.22, 0.52; P=0.000). In addition, we
conducted a cumulative Meta-analysis. Starting with study 9 in
2020 (SMD 0.56; 95%CI: 0.01, 1.12; P=0.000; Figure 2B), a
significant difference between the two groups emerged, and the
results demonstrated a greater advantage of TG ablation. The
95%CI gradually narrowed, and the effect tended to be stable.
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Study % Study
ID SMD (95% CI) Weight ID SMD (95% CI)
El Awady, H. E (2011) —=— 288(245,332) 1110 E1 Awady, H. E (2011) 2.88 (245,3.32)
Zhang L (2016) —= -0.45 (-0.87, -0.02)1.13 ZhangL 2016) 122 (2,04, 448)
Jain, A. K (2016) — 056 (0.08, 1.04) 10.94 Jain, A K 2016) 100089, 299)
Shetty, R (2017) - 0.18(-033,068) 10.83 Shetty, R (2017) e 070(071,230)
Zhang L (201) . 0.42(-0.03,0.88) 11.04
Zhang L (2019) [ — 0.72 (-045,1.89)
Kim, J (2019) —— 0,08 (-0.34,051) 11.14
Kim, J (2019) 4— 061(-036, 1.58)
Ozulken, K (2019) —— 080 (029, 131) 10.82
Zhang, Y (2019) - 041(022,060) 11.75 Ozuken, K (2019) T— 064 (-019, 1.47)
Kim, J (2020) - 0.18 (-0.21,057) 1125 Zhang, Y (2019) - 061(:0.02,1.24)
Overall (--squared = 94.5%, p = 0.000) <> 0.56 (0.01, 1.12) 100.00 Kim, J (2020) — 0.56 (0.01, 1.12)
NOTE: Weights are from random effects analysis
332 352 448 448
WFO TG WFO TG
(o} D
Study % Study
D OR (95% Cl) Weight D OR (95% Cl)
" JE
Jain, A. K (2016) : 2.75(0.50, 15.25) 4.43 Jain A K (2016) 275(050,1525)
Shetty, R (2017) — - 2070018241524
: Shetty, R (2017) — 251 (062, 1021
Tiwari, N. N (2018) — e 1.28(0.48,3.38) 18.60 . R @010 ( )
Kim, J (2019) _— 1.00(0.23,4.29) 9.37 Tiwari, N. N (2018) - 161(0.73,3.55)
Ozulken, K (2019) — 5 321(0.32,3260) 2.34 Kim, J (2019) —_ 1.45(0.72, 2.89)
Zhang, Y (2019) - 0.90 (048, 1.70) 5157 Ozulken, K (2019) 4. 1,56 (0.80, 3.01)
Kim, J (2020) — 150 (0.44,5.14) 11.27 Zhang, ¥ (2019) _ 117 0.75,1.68)
Zhang, L (2016) : (Excluded) 0.00 )
: Kim, J (2020) - 1.21(0.79, 1.85)
Overall (squared = 0.0%,p=0.837) <> 1.21(0.79,1.85) 10000
o307 326 0656 1 15.2
) WFO TG ) ) WFO TG i
E F
Study % Study
ID OR (95% Cl) Weight D OR (95% Cl)
El Awady, H. E (2011) HE— 212(1.01,444) 2339 El Awady, H. E (2011) 242(1.01,4.44)
ChenK. J (2016) b 065(0.10,413) 673 ChenK. J (2016) 4 179091352
Jain, A. K (2016) —t— 2.75(0.50, 15.25) 4.08 Jain, A K (2016) 1.90 (1.02, 3.57)
Shetty, R (2017) — 125(0.34,4.64) 951 Shetty, R (2017) 176 (1.00, 3.10)
Twari, N. N (2018) 1158 (0.63, 212.19).12 Towari, N.N (2018) 201116, 3.46)
Zhang, L (2019) 118(0.22,625) 6.04 Zhang, L 2019) 191(114,320)
Kim, J (2019) 0.77(019,3.18) 1045 Kim, 4 2019) 172.(1.06.2.78)
Ozulken, K (2019) 207 (0.18,24.01) 223
' Ozulken, K (2019) 1.73(1.08,2.77)
Zhang, Y (2019) . 299(1.16,7.74) 1315
) : Zhang, Y (2019) _ 194 (1.28, 2.96)
Kim, J (2020) .- 1.13(0.48,268) 23.31 )
Overall (I-squared = 0.0%, p = 0.612) 175(1.20,2.56) 10000 Kim, 4 (2020) 1.75(1:20, 2.56)
00471 1 212 y 1
. 225 444
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Figure 2 Forest plots for Meta-analysis of primary outcomes and cumulative Meta-analysis A: Forest plot of SMD of postoperative mean

refractive spherical equivalent; B: Cumulative Meta-analysis of postoperative mean refractive spherical equivalent; C: Forest plot of OR of

uncorrected distance visual acuity of 20/20 or better; D: Cumulative Meta-analysis of uncorrected distance visual acuity of 20/20 or better; E:

Forest plot of OR of postoperative refraction within 0.5 D of the target refraction; F: Cumulative Meta-analysis of postoperative refraction

within £0.5 D of the target refraction.

Uncorrected distance visual acuity of 20/20 or better
Eight articles reported that the percentage of patients with
uncorrected distance visual acuity of 20/20 or better after
treatment had no significant difference between the TG and the
WFO ablation (OR 1.21; 95%CI: 0.79, 1.85; P=0.377; Figure
20)*1%%%3) There was no heterogeneity (I’=0, P=0.837).
Cumulative Meta-analysis indicated no statistically significant
difference between the two ablation modalities (Figure 2D).

Postoperative refraction within £0.5 D of the target
refraction Cumulatively, ten studies reported the percentage
of patients with Postoperative refraction within 0.5 D of the
target refraction, and the period of follow-up time varied from

3 to 6mo!'""**'"** Meta-analysis showed that the number

of patients with target refraction of £0.5 D was significantly
greater in the TG group than in the WFO ablation modality
(OR 1.75; 95%CI: 1.20, 2.56; P=0.003; Figure 2E). The results
suggested that no heterogeneity was generated (I’=0, P=0.612).
We also performed a cumulative Meta-analysis, and the first
significant difference between the two groups was observed in
the fifth study in 2018 (OR 2.01; 95%CI: 1.16, 3.46). The 95%CI
gradually shrinks, and the effect tends to be stable (Figure 2F).
Secondary Outcomes The forest map of postoperative UDVA
showed that there was a significant difference between the
two ablation modes (SMD 0.27; 95%CI: 0.08, 0.45; P=0.005;
Figure 3A)"""?%***! The proportion of eyes gaining one or
more lines after surgery (OR 1.38; 95%CI: 1.00, 1.91; P=0.05;
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Study % Study %
D SMD (95% Cl) Weight D OR (95% Cl) Weight
El Awady, H. E (2011) B 040000010 573 El Awady, H. E (2011) 174(0.74,4.10) 1286
Chen,K. J (2016) — 060(0.12,1.08) 15.16
Shetty, R (2017) 1.00(0.13,7.60) 297
Zhang, L (2016) 029(-0.14,071) 1951
Tiwari, N. N (2018) J R — 1.13(064,1.99) 3583
Shetly, R (2017) 021(072,029) 1352
Zhang, Y (2019) = 149(095.2.36) 4824
Ogzulken, K (2019) 0.00(-0.49,0.49) 14.50 ¢ d © d
Overall (-squared = 44.3%, p = 0.126) <> 027(008,045 10000 Overall (--squared = 0.0%, p = 0.809) > 1.38(1.00,1.91) 100.00
108 108 ™ 76
WFO TG
D WFO TG
C Study %
Study % D WMD (95% CI) Weight
D WMD (95% Cl) Weight .
El Awady, H. E (2011) . -0.05(:0.08, -0.04) 95.06
El Awady, H. E (2011) -0.04 (-0.16,0.08) 21.94 Zhang, L (2016) 010(019,-0.00) 083
Jain, A. K (2016) -0.06(-0.19,0.07) 045
Jain, A. K (2016) -0.10(-0.30,0.10) 8.48
Shetty, R (2017) —_— -0.15(-0.27,-0.03) 0.57
Shetty, R (2017) -0.07(:0.24,0.10) 11.57 Tiwari, N. N (2018) 001(0.18,0.16) 026
Zhang, L (2019) -0.07(:0.19,005) 2090 Zhang, L (2019) 001(009,0.11) 075
Kim, J (2018) —_— -0.18 (:0.32, -0.04) 1763 Kim, J (2019) 0.04(:0.13,005) 090
T [ 164029, 008) 1948 Ozulken, K (2019) 0.01(029,028) 0.10
Kim, J (2020) 0.05(:0.14,004) 097
Overall (\-squared = 0.0%, p = 0.630 -0.10(:0.16,-0.05) 10000
¢ P ) <> ¢ d Overall (-squared = 0.0%, p = 0.708) -0.05(-0.0,-0.04) 100.00
T T T T
315 a5 202 202
TG WFO TG WFO
Stud %
y Study %
D WMD (95% CI) Weight D VWD (95% C1) Weight
ChenK.J (2016) = 0.12(0.16,0.09) 45.39 1 Awady, H. E201) 014(000,028 1044
Jain, A K (2016) -0.16(-0.36,004) 151 Zhang, L 2016) | 007(023,000 1627
2Zhang. L (2019) —— 0.15(:023,-007) 837 Shetty, R (2017) —f 002(:0.11,015) 1661
Kim, J (2019) —_—— -0.13(-0.22,-0.04) 753 Znang, L (2019) e 0.07(-0.06,020) 16.58
Zhang, ¥ (2019) b -0.07(:0.12,-0.02) 28,05 Ozulken, K (2019) —— 063(055,071) 1696
Kim, J (2020) — <0.11(-0.19,-0.03) 9.16 2Zhang, Y (2019) —— -0.09(-0.13,-0.05) 17.14
Overall (I-squared = 0.0%, p = 0.449) -0.11(:0.14,-0.08)  100.00 Overall (I-squared = 67.9%, p = 0.000) <:> 0.12(0.16,039) 10000
NOTE: Weights are from random effects analysis
35 259 B m
TG WFO WFO TG
Study % Study %
D MD (95% Cl ight D
SMD (85% Cl) - Weight SMD (95% CI) Weight
El Awady, H. E 2011) 442(3.85,4.09) 1654 El Awady, H. E (2011) — -1.00(-1.32,-068) 17.25
Chen,K. J (2016) — -1.85(-2.41,-129) 1654 Chen. J(2016) | 030(:077,017) 1654
2Zhang, L (2016) —— 0.06 (-0.36, 0.48) 1675 Zhang, L (2016) 0.55 (0.12, 0.98) 1677
Shetty, R (2017) ER 025(026,076) 1663 Shetty, R (2017) 169(126.250) 1672
Tiwari, N. N (2018) -t 0.12(-0.15,040)  16.90 Tiwari, N. N (2018) — -0.25(-0.53,003) 17.41
Ozulken, K (2019) — 0.75(-1.25,-024) 1663 Ozulken, K (2019) _— -0.87(-1.39,-0.38) 1631
Overall (I-squared = 98.2%, p = 0.000) <:> 037(:099,1.74)  100.00 Overall (I-squared = 94.3%, p = 0.000) <> 002(0.71,067) 100.00
NOTE: Weights are from random effects analysis NOTE: Weights are from random effects analysis
49 o8 s 25
WFO TG WFO TG

Figure 3 Forest plots for Meta-analysis of secondary outcomes A: Forest plot of SMD of postoperative uncorrected distance visual acuity;

B: Forest plot of OR of proportion of eyes gaining one or more lines after surgery; C: Forest plot of WMD of higher-order aberrations; D: Forest

plot of WMD of spherical aberration; E: Forest plot of WMD of coma; F: Forest plot of WMD of postoperative cylinder; G: Forest plot of SMD

of vertical coma; H: Forest plot of SMD of horizontal coma.

Figure 3B)"'***Y; the higher-order aberrations (WMD -0.10;
95%CI: -0.16, -0.05; P=0.000; Figure 3C)""**'"*****: spherical
aberration (WMD -0.05; 95%CI: -0.06, -0.04; P=0.000; Figure
3D)" 2225 and coma (WMD -0.11; 95%CI: -0.14, -0.09;
P=0.000; Figure 3E)"*'*"**'*] Outcomes in the remaining
group were analyzed using a REM because there was high
heterogeneity (postoperative cylinder, vertical coma, horizontal
coma). postoperative cylinder (WMD 0.12; 95%CI: -0.16, 0.39;

1606

P=0.40; Figure 3F)"'%?%***; yertical coma (SMD 0.37;
95%ClI: -0.99, 1.74; P=0.593; Figure 3G)”'"******¥;; horizontal coma
(SMD -0.02; 95%CI: -0.71, 0.67; P=0.957; Figure 3H)"*>"**4,

Subgroup Analysis Subgroup analysis was performed for
the primary outcomes indicators. Two subgroups were divided
according to the duration of follow-up (3 vs 6 mo). In the
sixth month group, the Meta-analysis results of postoperative
mean refractive SE (SMD 0.67; 95%CTI: -0.15, 1.48; P=0.109;
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Study % Study % Study %
o i " .

D SMD (95% Cl) Weight  ID OR (©5% Cl) Weight D OR (95%Cl) ~ Weight
& Months 6 Months.
El Awady, H. E (2011) : —— 288(245,332) 11.10 © Montns El Awady, H. E (2011) - 212(1.01.4.44) - 2339
Zhang,L (2016) ' 1045 (-0.87, -002)11.13 Jain, A. K (2016) 276(0.50, 16.25)4.43 Jain, A. K (2016) 2.75(0.50, 15.25) 4.08
Jain, A. K (2016) —— 0.56(0.08,1.04) 10.94 Shetty, R (2017) 2,07 (0.18, 24.15) 2.41 Shetty, R (2017) 1.25(0.34,464) 951
Sm"y i | uu(.o:a' 068) 1083 Zhang, Y (2019) —.-— 0.90 (0.48, 1.70) 51.57 Zhang, L (2019) 1.18(0.22,6.25) 6.04
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Figure 4 Subgroup analysis of primary outcomes A: Subgroup analysis of postoperative mean refractive spherical equivalent; B: Subgroup

analysis of uncorrected distance visual acuity of 20/20 or better; C:

Subgroup analysis of postoperative refraction within £0.5 D of the target

refraction.
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Figure 5 Funnel chart of primary outcomes A: Funnel chart of postoperative mean refractive spherical equivalent; B: Funnel chart of
uncorrected distance visual acuity of 20/20 or better; C: Funnel chart of postoperative refraction within +0.5 D of the target refraction. SE:

Spherical equivalent.
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Figure 6 Sensitivity analysis of primary outcomes A: Sensitivity analysis of postoperative mean refractive spherical equivalent; B: Sensitivity

analysis of uncorrected distance visual acuity of 20/20 or better; C: Sensitivity analysis of postoperative refraction within +0.5 D of the target refraction.

Figure 4A)"'"??%** and uncorrected visual acuity of
20/20 or better (OR 1.09; 95%CI: 0.62, 1.93; P=0.771;
Figure 4B)"%***! remained stable. There was statistical
significance on postoperative refraction within £0.5 D of
the target refraction (OR 2.12; 95%CI: 1.31, 3.43; P=0.002;
Figure 4C) in 6mo group'”'**'***. The size of the effect will
gradually become stable with the inclusion of more relevant
studies, and the 95%CI will narrow.

Publication Bias and Sensitivity Analysis The funnel chart
proved that the primary outcomes were symmetrical (Figure 5).
The publication bias of UCVA of 20/20 or better may be
caused by the small sample study. According to the Cochrane
Handbook, only 6 articles were included in this study, and the
publication bias was assessed to be insufficient. The remaining

outcome indicators were evaluated using Harbord tests, Peters
tests, and Egger tests (Table 3), and the pooled results indicated
that no publication bias was discovered among the studies.
The robustness of the results was also confirmed by sensitivity
analysis (Figure 6).

DISCUSSION

Due to the side effects such as reduced night vision and glare
after surgery, traditional LASIK surgery can no longer meet
the demand for better visual quality, and customized refractive
surgery will definitely become one of the mainstream*>"),
We were the first to use Meta-analysis to compare TG-LASIK
and WFO-LASIK, and it was to guide the choice of myopia
surgery. In this Meta-analysis, the effect of WFO-LASIK
was similar to that of TG-LASIK. There was no significant
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Table 3 The P value of Egger tests, Harbord tests and Peters tests

Outcomes s e e
UCVA of 20/20 or better - 0.021 0.016
MRSE 0.233 - -
Postoperative refraction within £0.5 D - 0.761 0.039
Gained one line or more of CDVA - 0.828 0.592
UCVA 0.372 - -
Cylinder 0.588 - -
HOAs 0.924 - -
Spherical aberration 0.805 - -
Coma 0.522 - -
Vertical coma 0.784 - -
Horizontal coma 0.287 - -

UCVA: Uncorrected visual acuity; MRSE: Mean refractive spherical
equivalent; CDVA: Corrected distance visual acuity; HOAs: Higher-

order aberrations.

difference in the results of the postoperative cylinder, vertical
coma, and horizontal coma between the two operations. Less
refraction remained after the TG group, and less higher-order
aberrations (HOAs), spherical aberration and coma were
introduced. At the same time, a cumulative Meta-analysis was
also applied in this paper to investigate the trend effect of time
on the above results. The outcomes supported that the size of
the effect tended to be stable.

According to the accepted method of Meta-analysis, all articles
that meet the inclusion criteria were included, and the collected
data were analyzed. When the primary outcomes were
found to have high heterogeneity (/*>50%), it was solved by
sensitivity analysis. Heterogeneity of secondary outcomes was
addressed by changing the effect model calculation. Also, due
to the difference of follow-up time in different studies, we also
conducted a subgroup analysis. Cumulative Meta-analysis was
used to evaluate the effect of time on the stability of results.
Publication bias was estimated by forest map, Harbord, Peters,
and Egger tests.

In this study, the postoperative mean refractive SE was
used as an index to measure the safety of operation, and
the results showed that it had significant heterogeneity.
Through sensitivity analysis, it was found that the source of

heterogeneity was the study of El Awady et a/™"!

and Zhang
et al™. Instead of using a femtosecond laser, El Awady et
al®" used the Moria2 microkeratome to make the corneal flap.
20]

Zhang et al” assigned the surgical population of the TG and
WFO group according to the patients’ subjective requirements,
so the clinical heterogeneity and methodological heterogeneity
led to high heterogeneity. After excluding these two studies by
sensitivity analysis, the heterogeneity decreased significantly,
and the results did not change, which proved that the outcome
was robust and reliable. The summary results suggested that

the TG group was superior to the WFO group in safety.
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The curative effect of the operation was evaluated by the
proportion of the UCVA of 20/20 or better. The forest
map revealed that the two laser ablation modes were not
significantly different from each other. Moreover, there was
no statistical difference in subgroup analysis between the two
groups for 3mo and 6mo. However, through the Harbord test
and peters test, it was found that there may be publication bias
in the study. Because only 8 articles were included, according
to the Cochran Handbook, when less than 10 articles were
included, the evaluation of publication bias was not accurate.
More RCTs were expected to be included to evaluate the
authenticity of the outcome.

In terms of predictability, we evaluated the proportion of
postoperative refraction within £0.5 D of the target refraction.
TG group was significantly better than the WFO group.
Subgroup analysis showed that 3mo after the operation,
the predictability between the two groups was similar,
and 6mo after the operation, the TG-LASIK showed an
advantage, which was consistent with the summary results.
The cumulative Meta-analysis also proved that the advantage
tended to be stable with time.

Simple vision improvement can no longer meet the needs of
the public. It is very essential to minimize the introduction of
high-order aberrations. The results of the forest map indicated
that the TG-LASIK was significantly lower than the WFO-
LASIK in the introduction of HOAS, spherical aberration, and
coma. There was no heterogeneity, and the result was robust.
Also, the forest map showed that there was high heterogeneity
between vertical and horizontal coma between the two groups.
The REM was used to evaluate the results, and the summary
results showed no statistical difference between the two laser
ablation modes. The forest map of uncorrected distance visual
acuity after operation demonstrated that TG-LASIK was
superior to WFO-LASIK. In the correction of astigmatism and
postoperative gain one line or more, the two groups had the
same effect.

This Meta-analysis still has some limitations which cannot
be avoided in the meantime. First of all, the aberration
measurement derived from different instruments, which
increased the generation of deviation. Second, the study was
followed up for 3-6mo, lacking long-term follow-up results, so the
longsighted term effect could not be evaluated. Finally, some
parameters were highly heterogeneous, which might be due to
different surgical methods, follow-up time and measurement
methods. Although some of the outcome indicators were
highly heterogeneous, we still believed that the results were
robust after subgroup analysis and sensitivity analysis.

To sum up, based on the current Meta-analysis, the two
surgical methods were effective. TG-LASIK was safer and
provided better postoperative predictability than WFO-LASIK.
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Compared with WFO-LASIK, the introduction of HOAs was

lower. These results pointed out that TG-LASIK was superior

to WFO-LASIK in the treatment of myopia. Additional
randomized, prospective contralateral eye studies are required
as a way to measure the long-term differences between TG and

WFO treatments.
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