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Comparison of SMILE and PRK on corneal biomechanical properties
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Abstract: Objective To evaluate the influence of small incision lenticule extraction (SMILE) and photorefractive keratectomy ( PRK)
on corneal biomechanical properties. Methods A total of 40 patients(40 eyes ) from October 2019 to January 2020 in Broad Vision with low
and moderate myopia ( spherical equivalent refraction was below —6 diopters) were divided into SMILE group (10 patients,20 eyes) and
PRK group( 10 patients,20 eyes) according to the patient’s wishes. Corneal applanation and deformation were registered with Corvis ST during
an air-pulse before and 1 month after surgery. Results The cut depth of SMILE group was deeper than that of PRK group,the difference was
significant between the two group at the similar baseline conditions such as spherical equivalent and corneal thickness (1 =3.502,P =0.02).
There were significant differences in Corvis ST biomechanical parameters including radius at highest concavity (HC radius) , time until first
applanation (Al time) , lengthl at the applanation, peak distance and deformation amplitude in each group before and one month after sur-
gery( P <0.05). Furthermore , the differences in deformation amplitude ratio ( ADA ratio) , Alength2, time until second applanation ( AA2
time ) and Apeak distance were significant between two groups( P <0.05). Conclusion Keratorefractive procedures alter the corneal biome-
chanical properties,with the corneal resistance to deformation decreased and the corneal hardness decreased. Biomechanical parameters of
peak distance and DA ratio were significantly increased in SMILE group compared with PRK group, indicating that SMILE surgery has a grea-
ter impact on corneal biomechanics.
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PRK 2 27.43 +4.60 -4.20+0.93 522.29 £29.25 6.47 £0.07 64.36 £13.90 457.93 +18.62 11.26 +0.43  15.71 +1.33
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~ SMILE 44 PRK 2
Ei=77 : Z1 Pl 722 P2 Z3 P} 74 P4
gl hre g EEigE

AT1 7.170(6.890,7.270) 6.675(6.580,6.880) 7.160(6.925,7.270) 6.800(6.695,7.033)  -0.368 0.713 -1.701 0.089 -3.296 0.001 -2.766 0.006
AT2 21.890(21.730,22.190)  22.070(21.868,22.585)  21.805(21.668,22.063)  21.895(21.620,22.208) —0.552 0.581 -1.632 0.103 -1.979 0.048 -0.188 0.851
Lengthl 2.175(1.868,2.673) 1.855(1.743,1.89%0) 1.910(1.835,2.175) 1.920(1.838,1.%45)  -1.196 0.232 -1.564 0.118 -2.574 0.010 -1.992 0.046
Velocityl 0.170(0. 168,0.183) 0.180(0. 160,0.190) 0.175(0.168,0.180) 0.180(0.168,0.190)  -0.024 0.981 -0.070 0.%44 -1.078 0.281 -1.153 0.249
Length2 1.935(1.535,1.978) 1.665(1.228,1.983) 2.010(1.850,2.050) 1.230(1.158,1.708)  -1.725 0.085 -1.586 0.113 -1.601 0.109 -3.233 0.001
Velocity2 -0.280( -0.295,-0.270) ~ -0.280( -0.315,-0.280) ~ -0.290( -0.290, -0.258) ~ -0.290( -0.313,-0.268) -0.071 0.943 -0.070 0.%44 -1.340 0.180 -1.256 0.209
Peak Distance  5.045(4.863,5.285) 5.335(5.225,5.578) 5.120(4.815,5.188) 5. 210(5 025,5.253)  -0.64 0.520 -2.785 0.005 -3.297 0.001 -2.073 0.038
Radius 7. 185(6 693,7.535) 6.175(5.620,6.628) 6.895(6.485,7.618) 000(5.703,6.240)  -0.758 0.448 -0.735 0.462 -2.605 0.009 -3.29 0.001
Def. Amp 085(1.038,1.198) 1. 180(1 128,1.193) 1.105(1.033,1. 158) 1. 130(1 075,1.193)  -0.023 0.982 -1.570 0.116 -2.798 0.005 -1.682 0.093
DA/DAc 085(1.038,1.198) 090(1.030,1.130) 1.105(1.033,1.158) 1.070(1.010,1.130)  -0.023 0.982 -0.667 0.505 -0.847 0.397 -1.444 0.149
DA Ratio 4. 7(X)(4 550,4.800) 000(5.975,6.175) 4.650(4.500,5.125) 5.550(5.200,5.725)  -0.302 0.763 -3.813 0.000 -3.300 0.001 -3.301 0.001
Integr Radius 400(8.125,9.300) 11.050(10.000,11.750) 8.800(8.175,9.525) 10.600(9.650,11.150)  -0.484 0.628 -1.103 0.270 -3.297 0.001 -3.299 0.001
ARTh 397.7(D(358.9(I),430.3(X)) 178.050(152.475,195.525) ~ 373.700(300.500,404.350)  187.200(161.375,193.450) —1.700 0.089 -0.827 0.408 -3.29% 0.001 -3.29 0.001
SP-Al 91.900(87.825,102.425)  67.950(63.600,82.725)  99.450(87.225,104.500)  78.300(66.325,82.100) —-0.689 0.491 -1.057 0.291 -3.296 0.001 -3.297 0.001
AN

o 524.50(508.00,545.00)  441.50(431.50,468.50)  532.00(492.75,532.00)  459.00(443.75,467.25) -0.552 0.581 -1.172 0.241 -3.297 0.001 -3.297 0.001
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AW ) AR A A ) LS5 SR R, ADA Ratio
Alength2  APeak Distance AAT2 21 ] b4 2= 74 41t
HR N (P<0.05); H SMILE 20 ADA Ratio fi{H KT

J& YR ;23 P3.SMILE 2874 57 4] /5

)& YL Z4 P4 PRK 4874 7 A) )& Hhag

PRK 41, SMILE 4 ALength 2 /hF PRK 4], SMILE 4]
APeak Distance Fll AAT2 {3 KT PRK 4 ; H. 445
FrRe| A L 22 8 o geit2¢ i L (P >0.05) , W3k 3,

K3 EMHFTUELLR(n=20)

1h7 SMILE #H PRK 41 vz P
ADA Ratio -1.33+0.38 ~0.64 +0.28 -5.507 0.000
Alntegr Radius -2.42 +1.48 -1.65+0.96 -1.636 0.114
AARTh 218.69 +39.96 187.14 +72.92 1.420 0.168
ASP-Al 23.42 +12.74 21.85+9.30 0.373 0.712
ALengthl 0.54(0.01,0.79) 0.08( —0.04,0.31) ~1.425 0.154
AVelocityl 0.00( -0.02,0.00) -0.01( -0.01,0.01) -0.210 0.833
ALength2 0.23 =0.50 0.66 +0.35 -2.661 0.013
AVelocity2 0.02( -0.01,0.03) 0.00( -0.00,0.03) -0.186 0.852
APeak Distance -0.29 0. 16 -0.12+0.20 -2.561 0.017
ARadius 0.98(0.59,1.49) 0.76(0.52,1.44) -0.368 0.713
ADef. Amp -0.07 £0.07 -0.04 £0.08 -1.136 0.266
AATI 0.39 +0.23 0.29 +0.28 1.019 0.317
AAT2 -0.31+0.45 -0.01 +0.27 ~2.103 0.048
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