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Abstract

e AIM: To investigate the correlation between corneal
biomechanical parameters measured by the corneal
visualization Scheimpflug Technology ( Corvis ST) and
corneal high-order aberrations (HOAs) in children with
mild to moderate myopia.

e METHODS.: A cross - sectional study. A total of 255
pediatric patients with myopia enrolled from April to July
2021 in Tianjin Medical University Eye Hospital were
continuously collected, and all the right eyes were taken
for analysis. Corneal biomechanical parameters were
obtained from Corvis ST. Pentacam three - dimensional
anterior segment analyzer was used to measure total
corneal higher - order aberrations (RMSh ), third order
aberrations (RMS3) and fourth order aberrations( RMS4).
e RESULTS: RMS3 was positively correlated with the
second applanation time (A2T) (r=0.175, P=0.009) and
negatively correlated with the axis length (AL) (r=
-0.155, P=0.014). RMS4 was negatively correlated with
the highest concavity radius (HCR) (r=-0.165, P=0.009).
RMSh was negatively correlated with HCR and AL (r=
-0.152, P=0.037; r=-0.175, P=0.005).

e CONCLUSION: There is a correlation between corneal
biomechanical parameters and HOAs in children with
myopia. Cornea with higher stiffness and stronger
deformation resistance has smaller RMS3, RMS4 and

RMSh.
e KEYWORDS: corneal Vvisualization Scheimpflug
Technology ( Corvis ST ); myopia; high - order

aberrations; corneal biomechanics
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Initial State

Highest Concavity

Applanation 1

Applanation 2

1 Corvis ST MEMABBREMIIRE A MBI AR B —URPARE ; C o R TRBIRAS s D3 R FIRAS

&1 Corvis STRUENEERRENNFSH

Corvis ST %% xts Fiense|
AlT(ms) 7.574+0.380 6.835~9.048
AlV(m/s) 0.128+0.018 0.09~0.178
A2T(ms) 21.955+0.412 20.877~23.138
A2V(m/s) -0.262+0.031 -0.349~-0.168
DA (mm) 0.974+0.098 0.74~1.267
PD(mm) 4.848+0.286 3.955~5.614
HCR (mm) 8.081+0.894 5.993~11.391
IOPnct( mmHg) 16.882+2.544 11.5~27.5
CCT(pm) 566.88+30.365 476~ 667

AT 58 1 RHESERF ] ATV 55 1 YRS ; A2T . 26 2 IR &
SEETIE] 5 A2V 55 2 WOR T8 EE ; DA 5 KR [ B 09 28 1 i B
PD 35 K R [ B (9 06 B ; HCR  J K [ B 2 1) i 23R 2 4%
10Pnct ; JEFE IR R ; CCT, H Yo f R JEE

R2 RAEEMBESEWMNFESHEI SE X AL FHEXE

28 RMS3 RMS4 RMSh
r P r P r P

AIT 0.078 0.217  0.053 0.500 0.102 0.106
A1V -0.155 0.024 -0.057 0.275 -0.155 0.014
A2T 0.175 0.009 -0.055 0.417 -0.160 0.011
A2V 0.058 0.359 0.020 0.756  0.061 0.336
DA -0.143 0.024 -0.031 0.626 -0.112 0.075
PD -0.165 0.009 -0.073 0.249 -0.187 0.005
HCR -0.069 0.275 -0.165 0.009 -0.152 0.037
[0Pnct 0.077 0.227 0.044 0.484 0.094 0.138
CCT -0.048 0.453 -0.029 0.646 -0.037 0.557
SE 0.039 0.543 -0.067 0.291 -0.010 0.877
AL -0.155 0.014 -0.049 0.439 -0.175 0.005
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AT 55 2 WRTF-A1] s HCR « e KRB 2 6] il 28242 AL HR K B ; RMS3 : =[5 2% ; RMS4 ; TURME 2% ; RMSh: B iR 2%,

WFFTEE R A 22 57 ] BE 5 R AR IS AR It o3 S T F o i
AR I 28 51 K

ARWFFEAR K IR S CCT 5 A 155 w8 B 15 25 BT #H G
PE, DX T A m 8 22 5 CCT MR s =z ) AH S 1
BFGCAE B IR 7 B

25 Bk L A ) ) 2 S A TR R B R
22 (A7 70 AH OGP, B B2 0y | P08 JE RE g 5 0k 1Y A R
RMS3 RMS4 RMSh 8/, BT T ALY 1w Rt 5
1o B 25 AH DG Y BIFR I8 s/ ASBIFGE 4510 mT Ry i B
PR A B AR Dy 2 e KD TR BB BRI ST AL
TN S5 4R B S5 F 7 18]
SE K
1 Lau JK, Vincent SJ, Collins MJ, et al. Ocular higher—order aberrations
and axial eye growth in young Hong Kong children. Sci Rep 2018;8.6726
2 Hiraoka T, Kotsuka J, Kakita T, et al. Relationship between higher—
order wavefront aberrations and natural progression of myopia in
schoolchildren. Sci Rep 2017;7(1) ;7876
3 Winkler M, Chai D, Kriling S, et al. Nonlinear optical macroscopic
assessment of 3—D corneal collagen organization and axial biomechanics.
Invest Ophthalmol Vis Sci 2011;52(12) :8818-8827
4 Qu J, Lu F, Wu JX, et al. Wavefront aberration and its association
with intraocular pressure and central corneal thickness in myopic eyes. J
Cataract Refract Surg 2007;33(8) :1447-1454
5 Zeng J, Lan GP, Zhu M, et al. Factors associated with corneal high—
order aberrations before and after femtosecond laser — assisted in situ
keratomileusis. Ann Transl Med 2021;9(12) 989
6 Gobbe M, Reinstein DZ, Archer TJ. LASIK - induced aberrations :
comparing corneal and whole—eye measurements. Optom Vis Sci 2015;92
(4) .447-455
7 Wu WJ, Wang Y. The correlation analysis between corneal
biomechanical properties and the surgically induced corneal high—order
aberrations after small incision lenticule extraction and femtosecond laser
in situ keratomileusis. J Ophthalmol 2015;2015.758196
8 Karimian F, Feizi S, Doozande A. Higher—order aberrations in myopic
eyes. J Ophthalmic Vis Res 2010;5(1) ;3-9
9 Xu YZ, Ye YM, Chong IT, et al. A novel indentation assessment to
measure corneal biomechanical properties in glaucoma and ocular
hypertension. Transl Vis Sci Technol 2021;10(9) ;36
10 2088, FME, SRHE, 4. AT 5 2R T 15 22 70 1T LA A Ak
F6 AR v (8 43 A R S B AME LTI A R 25 52 AR IR B 2R 3K 20165
52(11); 840-849
11 Zhang X, Ma JH, Xi X, et al. Characteristics of corneal high—order
aberrations in adolescents with mild to moderate myopia. BMC
Ophihalmol 2020;20( 1) :465
12 BFF, L, Fff, 5. EUEE Covis ST MAEY) J124 S8

5 MRS A A= 4y 0 B 2 B A OG0 . R 0k 2021541 (4)
354-358

13 Nemeth G, Szalai E, Hassan Z, et al. Corneal biomechanical data
and biometric parameters measured with Scheimpflug—based devices on
normal corneas. Int J Ophthalmol 2017;10(2) :217-222

14 Zhang YH, Wang Y, Li LY, et al. Corneal stiffness and its
relationship with other corneal biomechanical and nonbiomechanical
parameters in myopic eyes of Chinese patients. Cornea 2018;37 (7).
881-885

15 5K MRAE, EHE, SEhi, S UTULER A A W ) SR v S A R s Y
BRI, ARSI IR 2R 2018;36(5) : 368-372

16 Wan K, Cheung SW, Wolffsohn JS, et al. Role of corneal
biomechanical properties in predicting of speed of myopic progression in
children wearing orthokeratology lenses or single—vision spectacles. BMJ
Open Ophthalmol 2018;3( 1) ;000204

17 Shimozono M, Uemura A, Hirami Y, et al. Corneal spherical
aberration of eyes with cataract in a Japanese population. J Refract Surg
2010;26(6) :457-459

18 Jin GM, Liu ZZ, Wang LH, et al. Corneal biometric features and
their association with axial length in high myopia. Am J Ophthalmol
2022;238.:45-51

19 Li X, Hu Q, Wang QR, et al. Analysis of ocular structural parameters
and higher—order aberrations in Chinese children with myopia. World J
Clin Cases 2021;9(27) :8035-8043

20 Lee MW, Lee SE, Lim HB, et al. Longitudinal changes in axial
length in high myopia; a 4 —year prospective study. Br J Ophthalmol
2020;104(5) :600-603

21 He M, Ding H, He H, et al. Corneal biomechanical properties in
healthy children measured by corneal visualization scheimpflug
technology. BMC Ophihalmol 2017;17(1) ;70

22 Tubtimthong A, Chansangpetch S, Ratprasatporn N, et al.
Comparison of corneal biomechanical properties among axial myopic,
nonaxial myopic, and nonmyopic eyes. Biomed Res Int 2020;
2020:8618615

23 JiTE, BRI, R R TR o 15 2 S IR R R DL
HHOGHERTFE. IRFLHTIERE 2018;38(10) :913-916

24 Wang Y, Zhao KX, Yang XY, et al. Higher order aberrations and low
contrast vision function in myopic eyes ( —3.00 to—6.00 D) under
mesopic conditions. J Refract Surg 2011;27(2) :127-134

25 Kwan WC, Yip SP, Yap MK. Monochromatic aberrations of the
human eye and myopia. Clin Exp Optom 2009;92(3) .304-312

26 Yazar S, Hewitt AW, Forward H, et al. Comparison of monochromatic
aberrations in young adults with different visual acuity and refractive
errors. J Cataract Refract Surg 2014;40(3) :441-449

27 Mohamed EM, Wojtowicz JC, Bowman W, et al. Corneal thickness
association with ocular and corneal high—order aberrations. Eye Contact
Lens 2009;35(6) :297-301

1549



