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TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

Variables Group

Ⅰ

(Pupil offset≤0.20mm)

Group

Ⅱ

(Pupil offset＞0.20mm)

P

Cases,eyes,n 211 105

UDVA 0.06 (0.04-0.12) 0.05 (0.04-0.12) 0.133

Refractive errors, D

*

Spherical

 －5.02±1.86 (-9.25 to -0.5)  －5.78±1.67 (-9.25 to -0.75)

0.000

Cylindrical

 －0.75±0.53 (-2.25 to -0.75)  －0.81±0.56 (-2.75 to 0.00)

0.152

MRSE

 －5.38±1.87 (-9.63 to -1.00)  －6.19±1.73 (-9.88 to -1.25)

0.000

K1,Flap curvature, D

*

43.01±1.43 (39.8-46.9) 42.72±1.34 (40.5-46.7) 0.087

K2,Steep curvature, D

*

44.11±1.50 (40.6-47.7) 43.89±1.32 (41.6-47.9) 0.199

Pupil diameter, mm 2.94 (2.65-3.46) 2.95 (2.56-3.42) 0.378

CCT, μm 540 (517-564) 551 (531-577) 0.001

Preoperative pupillary offset, mm 0.12 (0.08-0.16) 0.27 (0.23-0.34) 0.000

(X-component) 0.06 (0.03-0.11) 0.18 (0.11-0.24) 0.000

(Y-component) 0.07 (0.04-0.12) 0.19 (0.10-0.27) 0.000

Total RMS HOAs, μm 0.399 (0.353-0.471) 0.385 (0.325-0.474) 0.224

RMS Vertical coma, μm

0.136 (0.078-0.219) 0.137 (0.065-0.223) 0.652

RMS Horizontal coma, μm 0.092 (0.039-0.140) 0.079 (0.028-0.129) 0.199

RMS Spherical aberration, μm

0.209 (0.167-0.256) 0.186 (0.148-0.253) 0.192

RMS Trefoil 0°, μm 0.067 (0.029-0.124) 0.074 (0.034-0.125) 0.434

RMS Trefoil 30°, μm

0.108 (0.051-0.170) 0.092 (0.044-0.158) 0.301

Results are expressed as Median (P25-P75); 

*

Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.20mm)								GroupⅡ(Pupil offset＞0.20mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

Groups Preop. 3mo Δ P (preop. vs 3mo)

CCT, μm

Group

Ⅰ

540 (517-564) 449 (416-481) 91 (72-118)

0.000

Group

Ⅱ

551 (531-577) 444 (412-477) 110 (85-132)

0.000

P

0.001

0.331

0.000

Total RMS HOAs, μm

Group

Ⅰ

0.399 (0.353-0.471) 0.769 (0.634-0.916) 0.346 (0.211-0.528)

0.000

Group

Ⅱ

0.385 (0.325-0.474) 1.081 (0.928-1.388) 0.720 (0.460-0.962)

0.000

P 0.224

0.000 0.000

RMS Vertical coma, μm

Group

Ⅰ

0.136 (0.078-0.219) 0.299 (0.179-0.462) 0.153 (0.020-0.282)

0.000

Group

Ⅱ

0.137 (0.065-0.223) 0.509 (0.240-0.780) 0.304 (0.131-0.637)

0.000

P 0.652

0.000 0.000

RMS Horizontal coma, μm

Group

Ⅰ

0.092 (0.039-0.140) 0.240 (0.140-0.406) 0.140 (0.036-0.284)

0.000

Group

Ⅱ

0.079 (0.028-0.129) 0.365 (0.143-0.592) 0.272 (0.086-0.508)

0.000

P 0.199

0.004 0.000

RMS Spherical aberration, μm

Group

Ⅰ

0.209 (0.167-0.256) 0.442 (0.336-0.545) 0.235 (0.124-0.338)

0.000

Group

Ⅱ

0.186 (0.148-0.253) 0.532 (0.420-0.636) 0.323 (0.220-0.439)

0.000

P 0.192

0.000 0.000

RMS Trefoil 0°, μm

Group

Ⅰ

0.067 (0.029-0.124) 0.078 (0.033-0.149) 0.013 (-0.035-0.060) 0.155

Group

Ⅱ

0.074 (0.034-0.125) 0.090 (0.036-0.179) 0.008 (-0.046-0.084) 0.355

P 0.434 0.540 0.868

RMS Trefoil 30°, μm

Group

Ⅰ

0.108 (0.051-0.170) 0.120(0.066-0.194) 0.020 (-0.058-0.089)

0.034

Group

Ⅱ

0.092 (0.044-0.158) 0.145 (0.085-0.240) 0.062 (-0.021-0.155)

0.000

P

0.301

0.023 0.005

Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.2mm)								GroupⅡ(Pupil offset＞0.2mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.2mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.2mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.2mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.2mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.20mm)								GroupⅡ(Pupil offset＞0.20mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.





Sheet7

		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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Spherical -0.626
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-0.036 0.715 -0.206

0.035
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ΔCCT, μm

0.541
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Preoperative pupillary offset, mm

0.412

0.000

0.166 0.091 0.249
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0.190 0.053 0.064 0.514 0.247

0.011

(X-component) -0.177 0.072 -0.447

0.000

0.266
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-0.050 0.616 -0.072 0.466 -0.118 0.232

(Y-component) 0.390
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MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.20mm)								GroupⅡ(Pupil offset＞0.20mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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TABLE 6.

Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

Parameters B Beta SE t

P

Adjusted R

2

=0.383

ΔMRSE on 

Δ Total RMS HOAs

-0.091 -0.739 0.014 -6.355

0.000

ΔCCT on 

Δ Total RMS HOAs

-0.001 -0.134 0.001 -1.156 0.249

Adjusted R

2

=0.067

ΔMRSE on 

Δ RMS Vertical coma

-0.010 -0.076 0.018 -0.531 0.596

ΔCCT on 

Δ RMS Vertical coma

0.001 0.112 0.001 0.777 0.438

Preoperative pupillary offset on 

Δ RMS Vertical coma

0.319 0.065 0.413 0.772 0.441

Y-component on 

Δ RMS Vertical coma

0.808 0.164 0.415 1.946 0.053

Adjusted R

2

=0.205

ΔCylindrical on 

Δ RMS Horizontal coma

0.078 0.201 0.026 3.059

0.003

ΔMRSE on 

Δ RMS Horizontal coma

-0.057 -0.507 0.015 -3.720

0.000

ΔCCT on 

Δ RMS Horizontal coma

-0.001 -0.082 0.001 -0.587 0.558

Adjusted R

2

=0.397

ΔMRSE on 

Δ RMS Spherical aberration

-0.074 -0.903 0.009 -7.851

0.000

ΔCCT on 

Δ RMS Spherical aberration

-0.002 -0.324 0.001 -2.816

0.005

Adjusted R

2

=0.008

ΔMRSE on 

Δ RMS Trefoil 30°

-0.007 -0.111 0.004 -1.614 0.108

MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.20mm)								GroupⅡ(Pupil offset＞0.20mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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TABLE 7.

Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

Parameters B Beta SE t

P

Adjusted R

2

=0.461

ΔMRSE on Δ Total RMS HOAs -0.103 -0.507 0.024 -4.354 0.000

Preoperative pupillary offset on Δ Total RMS HOAs 1.456 0.291 0.414 3.514 0.001

ΔCCT on Δ Total RMS HOAs 0.000 -0.013 0.001 -0.117 0.907

Y-component on Δ Total RMS HOAs 0.389 0.116 0.286 1.359 0.177

Adjusted R

2

=0.304

X-component on Δ RMS Vertical coma 0.979 0.285 0.346 2.827 0.006

Y-component on Δ RMS Vertical coma -1.009 -0.254 0.383 -2.634 0.010

ΔMRSE on Δ RMS Vertical coma -0.046 -0.220 0.028 -1.663 0.099

ΔCCT on Δ RMS Vertical coma 0.081 0.001 0.001 0.005 0.996

Adjusted R

2

=0.040

Preoperative pupillary offset on Δ RMS Horizontal coma -0.597 -0.281 0.215 -2.776 0.007

ΔMRSE on Δ RMS Horizontal coma -0.013 -0.147 0.013 -0.951 0.344

ΔCCT on Δ RMS Horizontal coma -1.219 -0.003 0.001 -0.019 0.985

X-component on Δ RMS Horizontal coma 0.097 0.059 0.164 0.594 0.554

Adjusted R

2

=0.256

ΔMRSE on Δ RMS Spherical aberration -0.039 -0.408 0.013 -3.033 0.003

ΔCCT on Δ RMS Spherical aberration 0.001 0.135 0.001 1.001 0.319

Adjusted R

2

=0.089

Preoperative pupillary offset on Δ RMS Trefoil 30° 0.567 0.256 0.213 2.660 0.009

ΔMRSE on Δ RMS Trefoil 30° -0.014 -0.152 0.009 -1.584 0.949

MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.20mm)								GroupⅡ(Pupil offset＞0.20mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.





Sheet3

		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.20mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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TABLE 1. The patients demographic data and characteristics of  eyes.

Demographics

Cases,eyes,n

316

Age, years

*

26.26±5.79 (17-49)

Sex, male/female

69/91

UDVA

0.06 (0.04-0.12)

CDVA

1.2 (1.2-1.5)

Refractive errors, D

*

Spherical  -5.28±1.83 (-9.25 to -0.5)

Cylindrical  -0.75±0.55 (-2.75 to -0.75)

MRSE  -5.65±1.86 (-9.88 to -1.00)

K1,Flap curvature,D

*

42.91±1.40 (39.8-46.9)

K2,Steep curvature,D

*

44.04±1.44 (40.6-47.9)

Pupil diameter, mm

2.95 (2.65-3.45)

CCT, μm

544 (520-569)

Preoperative pupillary offset, mm

0.16 (0.10-0.23)

(X-component) 0.09 (0.04-0.16)

(Y-component) 0.10 (0.05-0.15)

Total RMS HOAs, μm

0.395 (0.345-0.473)

RMS Vertical coma, μm

0.137 (0.07-0.220)

RMS Horizontal coma, μm

0.088 (0.039-0.135)

RMS Spherical aberration, μm

0.204 (0.159-0.256)

RMS Trefoil 0°, μm 0.072 (0.030-0.124)

RMS Trefoil 30°, μm

0.099 (0.047-0.163)

Results are expressed as Median (P25-P75), 

*

Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 1. The patients demographic data and characteristics of  eyes.

		Demographics

		Cases,eyes,n								316

		Age, years*								26.26±5.79 (17-49)

		Sex, male/female								69/91

		UDVA								0.06 (0.04-0.12)

		CDVA								1.2 (1.2-1.5)

		Refractive errors, D*

		Spherical								 -5.28±1.83 (-9.25 to -0.5)

		Cylindrical								 -0.75±0.55 (-2.75 to -0.75)

		MRSE								 -5.65±1.86 (-9.88 to -1.00)

		K1,Flap curvature,D*								42.91±1.40 (39.8-46.9)

		K2,Steep curvature,D*								44.04±1.44 (40.6-47.9)

		Pupil diameter, mm								2.95 (2.65-3.45)

		CCT, μm								544 (520-569)

		Preoperative pupillary offset, mm								0.16 (0.10-0.23)

		(X-component)								0.09 (0.04-0.16)

		(Y-component)								0.10 (0.05-0.15)

		Total RMS HOAs, μm								0.395 (0.345-0.473)

		RMS Vertical coma, μm								0.137 (0.07-0.220)

		RMS Horizontal coma, μm								0.088 (0.039-0.135)

		RMS Spherical aberration, μm								0.204 (0.159-0.256)

		RMS Trefoil 0°, μm								0.072 (0.030-0.124)

		RMS Trefoil 30°, μm								0.099 (0.047-0.163)

		Results are expressed as Median (P25-P75), *Means ± standard deviation (range), D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		UDVA, uncorrected distance visual acuity; CDVA, corrected distance visual acuity.
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		TABLE 2. Comparisons for characteristics in eyes according to degree of pupil offset.

		Variables								GroupⅠ(Pupil offset≤0.2mm)								GroupⅡ(Pupil offset＞0.2mm)						P

		Cases,eyes,n								211								105

		UDVA								0.06 (0.04-0.12)								0.05 (0.04-0.12)						0.133

		Refractive errors, D*

		Spherical								 －5.02±1.86 (-9.25 to -0.5)								 －5.78±1.67 (-9.25 to -0.75)						0.000

		Cylindrical								 －0.75±0.53 (-2.25 to -0.75)								 －0.81±0.56 (-2.75 to 0.00)						0.152

		MRSE								 －5.38±1.87 (-9.63 to -1.00)								 －6.19±1.73 (-9.88 to -1.25)						0.000

		K1,Flap curvature, D*								43.01±1.43 (39.8-46.9)								42.72±1.34 (40.5-46.7)						0.087

		K2,Steep curvature, D*								44.11±1.50 (40.6-47.7)								43.89±1.32 (41.6-47.9)						0.199

		Pupil diameter, mm								2.94 (2.65-3.46)								2.95 (2.56-3.42)						0.378

		CCT, μm								540 (517-564)								551 (531-577)						0.001

		Preoperative pupillary offset, mm								0.12 (0.08-0.16)								0.27 (0.23-0.34)						0.000

		(X-component)								0.06 (0.03-0.11)								0.18 (0.11-0.24)						0.000

		(Y-component)								0.07 (0.04-0.12)								0.19 (0.10-0.27)						0.000

		Total RMS HOAs, μm								0.399 (0.353-0.471)								0.385 (0.325-0.474)						0.224

		RMS Vertical coma, μm								0.136 (0.078-0.219)								0.137 (0.065-0.223)						0.652

		RMS Horizontal coma, μm								0.092 (0.039-0.140)								0.079 (0.028-0.129)						0.199

		RMS Spherical aberration, μm								0.209 (0.167-0.256)								0.186 (0.148-0.253)						0.192

		RMS Trefoil 0°, μm								0.067 (0.029-0.124)								0.074 (0.034-0.125)						0.434

		RMS Trefoil 30°, μm								0.108 (0.051-0.170)								0.092 (0.044-0.158)						0.301

		Results are expressed as Median (P25-P75); *Means ± standard deviation (range); D, diopters; CCT, central corneal thickness.

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant; UDVA, uncorrected distance visual acuity.
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		TABLE 3. Analysis of corneal HOAs and CCT in eyes that underwent FS-Lasik.

		Groups		Preop.				3mo				Δ				P (preop. vs 3mo)

		CCT, μm

		GroupⅠ		540 (517-564)				449 (416-481)				91 (72-118)				0.000

		GroupⅡ		551 (531-577)				444 (412-477)				110 (85-132)				0.000

		P		0.001				0.331				0.000

		Total RMS HOAs, μm

		GroupⅠ		0.399 (0.353-0.471)				0.769 (0.634-0.916)				0.346 (0.211-0.528)				0.000

		GroupⅡ		0.385 (0.325-0.474)				1.081 (0.928-1.388)				0.720 (0.460-0.962)				0.000

		P		0.224				0.000				0.000

		RMS Vertical coma, μm

		GroupⅠ		0.136 (0.078-0.219)				0.299 (0.179-0.462)				0.153 (0.020-0.282)				0.000

		GroupⅡ		0.137 (0.065-0.223)				0.509 (0.240-0.780)				0.304 (0.131-0.637)				0.000

		P		0.652				0.000				0.000

		RMS Horizontal coma, μm

		GroupⅠ		0.092 (0.039-0.140)				0.240 (0.140-0.406)				0.140 (0.036-0.284)				0.000

		GroupⅡ		0.079 (0.028-0.129)				0.365 (0.143-0.592)				0.272 (0.086-0.508)				0.000

		P		0.199				0.004				0.000

		RMS Spherical aberration, μm

		GroupⅠ		0.209 (0.167-0.256)				0.442 (0.336-0.545)				0.235 (0.124-0.338)				0.000

		GroupⅡ		0.186 (0.148-0.253)				0.532 (0.420-0.636)				0.323 (0.220-0.439)				0.000

		P		0.192				0.000				0.000

		RMS Trefoil 0°, μm

		GroupⅠ		0.067 (0.029-0.124)				0.078 (0.033-0.149)				0.013 (-0.035-0.060)				0.155

		GroupⅡ		0.074 (0.034-0.125)				0.090 (0.036-0.179)				0.008 (-0.046-0.084)				0.355

		P		0.434				0.540				0.868

		RMS Trefoil 30°, μm

		GroupⅠ		0.108 (0.051-0.170)				0.120(0.066-0.194)				0.020 (-0.058-0.089)				0.034

		GroupⅡ		0.092 (0.044-0.158)				0.145 (0.085-0.240)				0.062 (-0.021-0.155)				0.000

		P		0.301				0.023				0.005

		Results are expressed as Median (P25-P75); HOAs, Higher-order abberations (3rd to 7th order); RMS,  root mean square.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 4. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.2mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				 r     		P

		ΔRefractive errors, D

		Spherical				-0.627		0.000				-0.152		0.028				-0.436		0.000				-0.610		0.000				0.060		0.384				-0.143		0.038

		Cylindrical				0.036		0.601				-0.028		0.690				0.137		0.047				0.070		0.308				-0.058		0.405				-0.024		0.727

		MRSE				-0.614		0.000				-0.156		0.024				-0.410		0.000				-0.592		0.000				0.055		0.426				-0.147		0.033

		ΔCCT, μm				0.511		0.000				0.177		0.000				0.326		0.000				0.415		0.000				-0.054		0.433				0.085		0.217

		Preoperative pupillary offset, mm				0.126		0.067				0.186		0.007				0.085		0.222				-0.018		0.795				-0.033		0.635				0.061		0.378

		(X-component)				0.029		0.673				-0.017		0.801				0.042		0.547				-0.082		0.235				0.008		0.905				0.086		0.213

		(Y-component)				0.126		0.618				0.222		0.001				0.054		0.438				0.079		0.253				-0.091		0.189				0.036		0.601

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 5. Correlation of corneal parameters and induced corneal HOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.2mm).

		Parameters				Δ Total RMS HOAs						Δ RMS Vertical coma						Δ RMS Horizontal coma						Δ RMS Spherical aberration						Δ RMS Trefoil 0°						Δ RMS Trefoil 30°

						r     		P				r     		P				r     		P				r     		P				r     		P				r     		P

		ΔRefractive errors, D

		Spherical				-0.626		0.000				-0.354		0.000				-0.386		0.000				-0.520		0.000				-0.036		0.715				-0.206		0.035

		Cylindrical				-0.164		0.094				-0.131		0.183				-0.034		0.727				-0.113		0.249				-0.180		0.066				-0.057		0.564

		MRSE				-0.629		0.000				-0.367		0.000				-0.380		0.000				-0.533		0.000				-0.062		0.533				-0.211		0.031

		ΔCCT, μm				0.541		0.000				0.319		0.000				0.287		0.000				0.487		0.000				0.083		0.397				0.167		0.088

		Preoperative pupillary offset, mm				0.412		0.000				0.166		0.091				0.249		0.010				0.190		0.053				0.064		0.514				0.247		0.011

		(X-component)				-0.177		0.072				-0.447		0.000				0.266		0.006				-0.050		0.616				-0.072		0.466				-0.118		0.232

		(Y-component)				0.390		0.000				-0.472		0.000				-0.064		0.514				0.141		0.150				0.168		0.087				0.162		0.099

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 6.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅠ(Pupil offset≤0.2mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.383

		ΔMRSE on Δ Total RMS HOAs										-0.091				-0.739				0.014				-6.355				0.000

		ΔCCT on Δ Total RMS HOAs										-0.001				-0.134				0.001				-1.156				0.249

		Adjusted R2=0.067

		ΔMRSE on Δ RMS Vertical coma										-0.010				-0.076				0.018				-0.531				0.596

		ΔCCT on Δ RMS Vertical coma										0.001				0.112				0.001				0.777				0.438

		Preoperative pupillary offset on Δ RMS Vertical coma										0.319				0.065				0.413				0.772				0.441

		Y-component on Δ RMS Vertical coma										0.808				0.164				0.415				1.946				0.053

		Adjusted R2=0.205

		ΔCylindrical on Δ RMS Horizontal coma										0.078				0.201				0.026				3.059				0.003

		ΔMRSE on Δ RMS Horizontal coma										-0.057				-0.507				0.015				-3.720				0.000

		ΔCCT on Δ RMS Horizontal coma										-0.001				-0.082				0.001				-0.587				0.558

		Adjusted R2=0.397

		ΔMRSE on Δ RMS Spherical aberration										-0.074				-0.903				0.009				-7.851				0.000

		ΔCCT on Δ RMS Spherical aberration										-0.002				-0.324				0.001				-2.816				0.005

		Adjusted R2=0.008

		ΔMRSE on Δ RMS Trefoil 30°										-0.007				-0.111				0.004				-1.614				0.108

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.
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		TABLE 7.Multiple linear regression analysis of association between corneal parameters and ΔHOAs after FS-Lasik in GroupⅡ(Pupil offset＞0.2mm).

		Parameters										B				Beta				SE				t				P

		Adjusted R2=0.461

		ΔMRSE on Δ Total RMS HOAs										-0.103				-0.507				0.024				-4.354				0.000

		Preoperative pupillary offset on Δ Total RMS HOAs										1.456				0.291				0.414				3.514				0.001

		ΔCCT on Δ Total RMS HOAs										0.000				-0.013				0.001				-0.117				0.907

		Y-component on Δ Total RMS HOAs										0.389				0.116				0.286				1.359				0.177

		Adjusted R2=0.304

		X-component on Δ RMS Vertical coma										0.979				0.285				0.346				2.827				0.006

		Y-component on Δ RMS Vertical coma										-1.009				-0.254				0.383				-2.634				0.010

		ΔMRSE on Δ RMS Vertical coma										-0.046				-0.220				0.028				-1.663				0.099

		ΔCCT on Δ RMS Vertical coma										0.081				0.001				0.001				0.005				0.996

		Adjusted R2=0.040

		Preoperative pupillary offset on Δ RMS Horizontal coma										-0.597				-0.281				0.215				-2.776				0.007

		ΔMRSE on Δ RMS Horizontal coma										-0.013				-0.147				0.013				-0.951				0.344

		ΔCCT on Δ RMS Horizontal coma										-1.219				-0.003				0.001				-0.019				0.985

		X-component on Δ RMS Horizontal coma										0.097				0.059				0.164				0.594				0.554

		Adjusted R2=0.256

		ΔMRSE on Δ RMS Spherical aberration										-0.039				-0.408				0.013				-3.033				0.003

		ΔCCT on Δ RMS Spherical aberration										0.001				0.135				0.001				1.001				0.319

		Adjusted R2=0.089

		Preoperative pupillary offset on Δ RMS Trefoil 30°										0.567				0.256				0.213				2.660				0.009

		ΔMRSE on Δ RMS Trefoil 30°										-0.014				-0.152				0.009				-1.584				0.949

		MRSE, manifest refraction spherical equivalent; HOAs, higher-order abberations(3rd to 7th order); RMS,  root mean square; CCT, central corneal thickness.

		Significant values are shown in bold. P-values < 0.05 were considered significant.






