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Abstract

* AIM.To observe the defocus state and myopia control in
myopic children wearing single - vision, defocus, and
orthokeratology lenses using multispectral refraction
topography (MRT).

e METHODS.: A total of 279 myopic patients aged 8- 14
years old, with a spherical equivalent (SE) from -7.00 to
-0.50 D, treated at the Chengdu Aier Eye Hospital from
June 2022 to December 2023. Patients who volunteered for
the study were assigned to three groups. A total of 94
cases were provided with single - vision spectacle lenses
(SVL group), 90 cases received individualized ocular
refraction customization ( IORC group), and 95 cases
received  orthokeratology lenses ( OK group ).

Simultaneously, the three groups were further
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categorized into low (-3.00 to -0.50 D), moderate (-6.00
to -3.25 D), and high myopia (-7.00 to -6.25 D) groups
according to different SE. MRT was used to measure and
compare the defocus changes of the retina in supperior,
inferior, nasal, and temporal quadrants (RDV-S, RDV-I,
RDV- N, RDV-T), and three angles of field of view,
including 0-15°, 15°-30°, and 30°-45° (RDV-15, RDV-30,
RDV-45) in the three groups (the data divide for the
connected regions is grouped to the latter group). A one-
way analysis of variance was used for intergroup
comparisons. Univariate and multivariate linear regression
analyses were used to analyze the factors related to
changes in the axial length (AL) at 1 a after intervention.
¢ RESULTS: There were significant differences in 1-year
SE and AL growth among patients in the SVL, IORC, and
OK groups before and after intervention ( P<0.001). The 1-
year SE and the difference of AL growth in patients with
low myopia was significantly different among SVL, IORC,
and OK groups ( P< 0.001); however, there was no
significant difference between the IORC and OK groups
(P>0.05) ; there were significant differences in the SE and
AL growth changes between the OK group and the IORC
and SVL groups in moderate myopia ( P<0.001); and
there were significant differences between the OK group
and the IORC and SVL groups in SE and AL growth of
high myopia group after wearing lenses for 1 a ( P<0.001) ,
while there were no significant differences between the
IORC and SVL groups ( P>0.05). In addition, there were
significant differences in the relative peripheral refractive
errors (RPRE) of 4 quadrants and 3 eccentric regions
among the three groups of patients in different degrees of
myopia groups ( P<0.001). Pair-wise comparison of the
growth difference of eccentric D-RDV-15 in low myopia
group after wearing lenses for 1 a showed significant
differences between the SVL, IORC, and OK groups ( P<
0.001), but no significant differences between the IORC
and OK groups ( P>0.05). The angle of field of view D-
RDV-30 in moderate myopia subgroups was statistically
different between the SVL group and the IORC and OK
groups after wearing lenses for 1 a ( P<0.001), while the
IORC and OK groups showed no significant differences
(P>0.05) ; the angle of field of view D-RDV-15 in high
myopia subgroups was statistically different between the
OK group and the IORC and SVL groups after wearing
lenses for 1 a (P<0.001), but there was no significant
difference between the IORC and SVL groups ( P>0.05).
Univariate and multivariate linear regression model
analysis showed that the changes in D-TRVD, D-RDV-45,
D-RDV-N, and D-RDV-I correlated with the increase in
the difference in 1 a AL.

¢ CONCLUSION: MRT can be used to guide the clinical
control of myopia. Myopia development is related to the
peripheral retinal defocus state, and the difference of
defocus quantity in the inferior nasal side at 30° - 45°
eccentricity may be a factor regulating the rapid
progression of myopia.
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SVL 41 94 50/44 11.38+1.93 -3.42+1.91 24.57+1.15 0.02+0.09 0.160.21
I0RC 41 90 45/45 11.19+2.02 -3.912.04 24.89+1.21 -0.00+0.08 0.130.17
OK #E4l 95 45/50 11.57+1.84 -3.70+1.88 24.76x1.07 0.02+0.08 0.16+0.21
F/X° 0.643 0.881 1.499 1.866 2.495 0.574
P 0.725 0.416 0.225 0.157 0.084 0.564
RDV-45 RDV-S RDV-I RDV-N RDV-T TRVD
4151 % _ _ _ _ _ _
(x£s,D) (xxs,D) (xxs,D) (xxs,D) (xxs,D) (Xxxs,D)
SVL 4 94 0.22+0.02 0.40+0.43 0.85+0.42 0.79+0.35 0.82+0.52 0.54+0.24
IORC 41 90 0.210.22 0.41=0.36 0.81+0.38 0.79+0.33 0.80+0.42 0.49+0.26
OK #E4l 95 0.30+0.03 0.41+0.43 0.79+0.39 0.86+0.38 0.83+0.46 0.55+0.34
1226 1.954 0.021 0.626 1.071 0.082 1.050
P 0.144 0.980 0.536 0.344 0.922 0.351
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SVL 41 ~1.03£0.22 -0.83+0.20 -0.67+0.23 0.7720.12 0.66=0.14 0.5120.15
I0RC 41 -0.46+0.20 -0.49£0.16 -0.54£0.17 0.39+0.16 0.40£0.15 0.4120.20
OK 4l -0.48+0.20 -0.30+0.20 -0.10£0.11 0.40+0.15 0.27+0.13 0.13+0.07
F 97.374 58.903 67.879 86.867 58.142 39.769
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
*3 ZHABREEFRBRREAERZAERE 1 a6i/5 RPRE ZEMELE (x£s,D)
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OK #8541 42 -0.47:0.06 -0.06:0.03 -0.17:0.07 -0.27:0.06 —0.65+0.07 —0.49£0.06 -0.34£0.04 —0.66+0.07
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IORC 2 30 -0.34+0.03 -0.03+0.03 -0.19+0.02 -0.29+0.02 -0.50+£0.03 -0.37+£0.03 -0.14+0.02 -0.52+0.04
OK #4130 -0.51£0.06 -0.06:0.03 -0.21x0.07 -0.31x0.06 —0.70+0.07 —0.53£0.06 —0.38+0.03 —0.72+0.07
F 835.271 38.521 52.326 394.481 1265.572 965.999 1510.822 688.167
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
HM
SVL 4 22 -0.14+0.20 0.00+£0.02  -0.02+0.02 -0.06+£0.03 -0.11£0.03 -0.06+0.03 -0.00+£0.02 -0.22+0.03
IORC 21 23 -0.32+0.03 -0.01£0.03 -0.16x0.03 -0.27+0.02 -0.46+0.04 -0.26+0.24 -0.11+x0.03 -0.48+0.05
OK Bi#H 23 -0.56+0.05 -0.06+0.03 -0.25+£0.05 -0.35+0.06 -0.77+0.05 -0.64+0.27 -0.42+0.03 -0.82+0.08
F 73.336 34.328 216.791 333.339 1474.926 44.209 1199.392 622.557
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
%4 I|ORC A1 OK BAHE 1 a AL K ZEWEXTHES
4151 RRAk ZIHZE
B(95%CI) P B(95%CI) P
D-TRVD 0.528(0.739-1.192) <0.001 -0.622(-1.907--0.367) 0.04
D-RDV-15 0.340(1.228-2.006) <0.001 0.736(-0.388-0.848) 0.463
D-RDV-30 0.518(1.228-2.006) <0.001 0.225(-0.034-1.437) 0.061
D-RDV-45 0.530(1.356-2.181) <0.001 0.415(0.562-2.206) 0.001
D-RDV-S 0.552(0.636-0.996) <0.001 -0.113(-1.117-0.784) 0.730
D-RDV-I 0.319(0.184-0.466) <0.001 -0.174(-0.331--0.023) 0.024
D-RDV-T 0.482(0.510-0.878) <0.001 0.413(-0.079-1.225) 0.085
D-RDV-N 0.569(0.623-0.955) <0.001 0.700(0.476-1.538) <0.001
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