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Abstract

¢ AIM:To evaluate the effect of higher-order aberrations
(HOAs ) after topography - guided and wavefront -
optimized femtosecond laser - assisted in situ
keratomileusis( FS-LASIK).

e METHODS: We searched on PubMed, the Cochrane
Library, Medline, CNKI, CBM, VIP and WanFang Data
database for randomized controlled trials ( RCTs) and
comparative studies ( CTs). The published languages
were limited to Chinese and English. The risk bias tool
provided by the Cochrane cooperation scale and
Newcastle-Ottawa Scale were used to assess the risk bias
of included studies of RCTs and CTs. The published biases
of included studies were assessed by the Egger test.
Meta-analysis was performed with Review Manager 5.4.
e RESULTS: Two randomized controlled trials and six
comparative studies with a total of 987 subjects were
included (482 in the topography-guided FS-LASIK group,
505 in the wavefront optimized FS - LASIK group). The
Meta-analysis showed that the topography-guided group
has a better effect than the wavefront-optimized group in
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spherical equivalent, the difference between the two
groups was statistically significant [ WMD = 0.11, 95% C/
(0.07, 0.14), P<0.00001]. And the results also indicated
that there was a significant difference between the two
groups with HOAs [ WMD= -0.09, 95%C/ (-0.13,-0.09),
P<0.0001], spherical aberrations [ WMD=-0.05, 95% CI
(-0.09, -0.01), P=0.008] and coma [ WMD=-0.08, 95%Cl/
(-0.12, -0.05), P<0.00001].

e CONCLUSION: Based on the available evidence,
topography - guided FS - LASIK has higher diopter and
lower HOAs, spherical aberrations and coma than
wavefront-optimized FS-LASIK.

e KEYWORDS: topography - guided; wavefront -
optimized; aberration; femtosecond laser; keratomileusis
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Topography#4l Wavefront4l Mean Difference Mean Difference
IV, Fixed, 95% CI 1V, Fixed, 95% CI
Arun Kumar Jain 2016 0.02 0.29 35 -0.17 0.38 35 56% 0.19[0.03,0.35]
Kemal Ozulken 2019 0.05 0.23 32 -021 04 32 55% 0.26[0.10,0.42)
Kim Jaeryung 2019 -03 072 43 -0.24 0.72 43 1.5% -0.06 [-0.36, 0.24]
Kim Jaeryung 2020 -0.3 0.27 40 -0.35 0.34 70 104% 0.05[-0.07,0.17] .
Rohit Shetty 2017 -041 049 30 -05 053 30 21% 0.09[-0.17, 0.35]
Yu Zhang 2019 -0.04 023 216 -0.14 0.26 216 65.0% 0.10[0.05, 0.15] -
Zhang Li 2016 -0.09 0.35 44 -0.16 0.37 43 6.1% 0.07 [-0.08, 0.22] N
Zhang Li 2019 0.06 0.39 42 -0.12 046 36 3.8% 0.18[-0.01,0.37]
Total (95% ClI) 482 505 100.0% 0.11[0.07, 0.14] <*

Heterogeneity: Chi? = 7.56, df = 7 (P = 0.37); P = 7%
Test for overall effect: Z = 5.62 (P < 0.00001)
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Arun Kumar Jain 2016 032 043 35 043 047 35 4.0% -0.11[-0.32,0.10] I
Kim Jaeryung 2019 01 026 43 0.16 0.22 43 17.4% -0.06 [-0.16, 0.04] . i
Kim Jaeryung 2020 0.14 041 40 037 041 70  7.1% -0.23[-0.39,-0.07] "
Rohit Shetty 2017 0.42 0.298 30 049 0.298 30 79% -0.07[-0.22,0.08] S
Yu Zhang 2019 087 035 216 096 0.27 216 51.9% -0.09[-0.15,-0.03] -
Zhang Li 2019 02 03 42 027 026 36 11.7% -0.07 [-0.19, 0.05] 7
Total (95% CI) 406 430 100.0% -0.09 [-0.13, -0.05] *
Heterogeneity: Chi? = 3.50, df = 5 (P = 0.62); I = 0% =1 y + +
Test for overall effect: Z = 4.23 (P < 0.0001) g b B 0 P
B4 RS HOAs HEIRZHRHE,
Topography#l Wavefront#ll Mean Difference Mean Difference
_StudyorSubgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 1V, Fixed, 95% C|
Arun Kumar Jain 2016 027 028 35 038 0.29 35 79% -0.11[-0.24,0.02] I
Kemal Ozulken 2019 0.067 0.366 32 0.07 0.447 32 35% -0.00[-0.20,0.20]
Kim Jaeryung 2019 008 018 43 01 0.17 43 256% -0.02[-0.09, 0.05] e
Kim Jaeryung 2020 019 025 40 021 0.25 70 14.9% -0.02[-0.12, 0.08] —
Rohit Shetty 2017 0.23 0.182 30 0.37 0.221 30 13.4% -0.14[-0.24,-0.04) v
Zhang Li 2016 0.164 0.234 44 024 0.142 43 21.3% -0.08[-0.16,0.01] .
Zhang Li 2019 017 025 42 0.16 0.21 36 13.5% 0.01[-0.09,0.11] eaptas
Total (95% CI) 266 289 100.0% -0.05 [-0.09, -0.01] *
Heterogeneity: Chi? = 6.67, df = 6 (P = 0.35); I? = 10% t t + +
Test for overall effect: Z = 2.64 (P = 0.008) L pog'éihyﬂ L
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—StudyorSubgroup ~ Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, F % Cl
Arun Kumar Jain 2016 0.29 0.381 35 0.5 0.361 35 34% -0.21[-0.38,-0.04]
Kim Jaeryung 2019 005 017 43 0.08 015 43 224% -0.03[-0.10,0.04]
Kim Jaeryung 2020 005 023 40 0.18 026 70 11.7% -0.13[-0.22,-0.04] |
Yu Zhang 2019 018 024 216 025 025 216 48.1% -0.07[-0.12,-0.02] -
Zhang Li 2019 007 022 42 022 0.16 36 14.4% -0.15[-0.23,-0.07] H
Total (95% CI) 376 400 100.0% -0.08 [-0.12, -0.05] *
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Kim Jaeryung 2020 -001 009 40 0.01 04 70 56.2% -0.02[-0.06, 0.02] -
Zhang Li 2019 -005 0.15 42 0 01 36 238% -0.05[-0.11,0.01] -
Total (95% Cl) 160 184 100.0% -0.03 [-0.06, -0.00] L 4
i Chi2 = = & -2 = 09 L + + i
Heterogeneity: Chi? = 1.65, df = 3 (P = 0.65); I’ = 0% 05 025 0 0.25 05
Test for overall effect: Z = 2.17 (P = 0.03) Topography#l Wavefrontl
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=3 ETARE Meta S ERMSEES T L RRBHFKR
YT s ™
Meta M9 H AR IR Sk : BRI b LS
I WMD 95%CI VA P Egger f4 ( P)
A S RUE G Arun Kumar Jain 2016 7 0.10 0.06,0.14 5.22 <0.00001 0.6993
Kemal Ozulken 2019 0 0.10 0.06,0.14 5.02 <0.00001
Kim Jaeryung 2019 6 0.11 0.07,0.15 5.71 <0.00001
Kim Jaeryung 2020 8 0.11 0.07,0.15 5.65 <0.00001
Rohit Shetty 2017 20 0.11 0.07,0.15 5.58 <0.00001
Yu Zhang 2019 18 0.12 0.06,0.18 3.74 0.0002
Zhang Li 2016 18 0.11 0.07,0.15  5.57 <0.00001
Zhang Li 2019 14 0.10 0.07,0.14 5.37 <0.00001
HOAs 315 Arun Kumar Jain 2016 0 -0.09 -0.13,-0.05 4.11 <0.0001 0.5938
Kim Jaeryung 2019 0 -0.10  -0.14,-0.05 4.12 <0.0001
Kim Jaeryung 2020 0 -0.08 -0.13,-0.04 3.6l 0.0003
Rohit Shetty 2017 0 -0.09 -0.14,-0.05 4.14 <0.0001
Yu Zhang 2019 0 -0.09 -0.15,0.03 2.99 0.003
Zhang Li 2019 0 -0.09 -0.14,-0.05 4.10 <0.0001
BRZEHGIR Arun Kumar Jain 2016 14 -0.05 -0.08,-0.01 2.28 0.02 0.8243
Kemal Ozulken 2019 22 -0.05 -0.09,-0.01 2.68 0.007
Kim Jaeryung 2019 14 -0.06 -0.10,-0.02 2.75 0.006
Kim Jaeryung 2020 20 -0.06 -0.10,-0.02 2.69 0.007
Rohit Shetty 2017 0 -0.04 -0.08,0.00 1.78 0.07
Zhang Li 2016 19 -0.04 -0.09,-0.00 2.02 0.04
Zhang Li 2019 2 -0.06 -0.10,-0.02 2.91 0.004
oL Arun Kumar Jain 2016 50 -0.08 -0.11,-0.05 4.80 <0.00001 0.1336
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