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Abstract

e AIM: To investigate the effect of peripheral defocus
design rigid gas permeable contact lenses ( defocus
RGPCL) in controlling myopia progression in children
aged 6 - 12 y with high myopia, and to compare the
outcomes with traditional single - vision RGPCL and
single-vision spectacles.

e METHODS.: This prospective cohort study enrolled
children aged 6-12 y with high myopia who visited the
Ophthalmology and Optometry Center of Xi’ an No. 1
Hospital between January 2022 and January 2023. Based
on parental preference, participants were divided into
three groups: defocused RGPCL group, single - vision
RGPCL group, and single - vision spectacles group. The
axial length (AL) and cycloplegic spherical equivalent
(SE) refraction were compared at baseline, 0.5, 1, 1.5,
and 2 y after lens wear. Additionally, AL and SE delay
rates were calculated for each group.

¢ RESULTS: This study enrolled a total of 90 children with
high myopia (180 eyes), with no participants lost to
follow-up. Participants were allocated into three groups
based on parental preference. Thirty children (60 eyes)
were assigned to the peripheral defocus RGPCL group,
consisting of 12 boys and 18 girls with a mean age of 9.96+
1.56 y; 30 children (60 eyes) to the single-vision RGPCL
group, including 15 boys and 15 girls with a mean age of
9.40+£1.52 y; and 30 children (60 eyes) to the single-vision
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spectacles group, with 14 boys and 16 girls and a mean
age of 9.80£1.37 y. At 0.5, 1, 1.5, and 2 y lens fitting, AL
and SE increased significantly in all three groups (all P<
0.05), with the growth rates in the defocused RGPCL
group being significantly lower than those in the single-
vision RGPCL and single-vision spectacles groups (all P<
0.05). At 2 y lens fitting, the AL elongation was 0.22 +
0.24 mm and the mean SE progression was 0.70£0.70 D in
the peripheral defocus RGPCL group; 0.49+0.38 mm and
1.34+0.60 D in the single-vision RGPCL group; and 0.50+
0.21 mm and 1.72+0.47 D in the single-vision spectacles
group. Using the single - vision spectacles group as the
control, the AL delay rate and SE delay rate at 2 y lens
fitting were 56. 0% and 59. 3%, respectively, in the
defocused RGPCL group.

¢ CONCLUSION: : For children with high myopia aged 6-
12 y, defocus RGPCLs can effectively and significantly
delay AL elongation and SE progression, demonstrating
markedly superior control efficacy compared to single -
vision RGPCL or single - vision spectacles. Defocused
RGPCL can serve as an effective optical intervention for
high myopia children.

o KEYWORDS:.: peripheral defocus; rigid gas permeable
contact lenses; high myopia; axial length; spherical
equivalent
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TS MR (U A B S B AEA TOGIR P R AR
B 55 S ) | TH I 4 Wi 56 ( Schirmer T test, S 1) =
10 mm/5 min, fA P Kz 40 j %5 BE =2 500 cells/mm’; (5)
Toa B F g8 (OB PR | I L SR B DD BEAR T
), o R BE s BB AT 5 (6) BR AR A A A i
T8 I B BT it | B A A 2 25 3 g 4 e 5 (7) WA
PG R B I E G R S, BBRC & 52K 2 a BT K
BTG, HEBRARIE (1) BREIE sh Pk RAE (e % H
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W AR CBR R 3L 5 ) B, I 3R A5 74 &2 71 5 — BE B A
PR U HEUME BB (2022) I8 H (1) 5], BFRE
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FHJA B #31 RGPCL, # BT Boston EO, 10 5 mm 2y
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THEGERILL x+s Fom, 5057 I 8 5080 SR FH o 42 ) i )y 22
3T, B R T BRI AR IR R 5, A AT B B B, IR
Greenhouse—Geisser 32 17 #% 1F ; 41 [a] FL &8 R H S R 7
T, I LR LSD—t K3 s HHBCR LA n (%) 32
NI LR X KB LA P<0.05 25 5 B Ge it 2
2R
21 ZHIILEBEI—MERILE AUFRIMAFE
ITAJLEE 90 ] 180 HR, ok U7, F ¥4 #% 9.72£1.49 %/,
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il BIECCIRED Y (/L B) AR (xts, %) AL(X#S,mm) SE(x%s,D) AR (xEs,mm)
BH RGPCL 4 30(60) 12/18 9.96+1.56 26.03+0.55 -7.39+0.68 7.72+0.83
5 RGPCL 41 30(60) 15/15 9.40+1.52 26.06+1.13 -7.60+1.12 7.84+1.03
HOLHEZR G 30(60) 14/16 9.80+1.37 25.98+0.80 -7.57+1.06 7.68+0.79
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-0.50--0.65 D, {HAPTCIEBH M AL 55 394 A AZ ML
MLAF R, B R B AR 2622 1 8 & D K e, L4 B AR AE
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BRI . BT8R R B R A T e
ML (SE H-1.00--6.00 D) , X 5 B ML EE /Y % 3
o/, H 2 N BRI, 2 5 1% Ge i 1E Jr X0 B 4%
T BFSEAS SR R, = 4H L B RS S A 6] B 1 A
JLBY AL Al SE 40U T B N (38 P<0.05) , {HIE K
AR B E YA 24 5%, B M2 RGPCL 4 #4855 0.5.1,
1.5.2 a [ AL H1 SE 34 5 35 2 KT 58 RGPCL 41 M1
FOEHESLETAH (3 P<0.05) ;1 % RGPCL 4 5 P e 28
BEA AL B K EAAE B S 1.5 a R MBS 5,
O RGPCL 41 SE fER B fG 1.5.2 a BPHER/N T HOGHE
BREEZH  HE7R 5t RGPCL 76 4 HA B 77 v s A8 T B e 42
5 (HIE A K B A2 RGPCL MY HI8UR . 1445 5 Zhang
D IF ST 4516 — 80, UE S T R B R FS T I £
RGPCL, 75 /5 & 3 M0 L 38 475 B8 & #5100 28 19 30 400 42 1 1
FH, H AR R RE A PR 0 46 6 B in TR i B AR, hy v 3
ML AL T3 A EA I IEBE £

ABEFET, B HE RGPCL A BE )5 2 a FETTRT AL 9K

x4 ZHILEHRFG SE LK (X£s,D)
gl 37 Gl AT 0.5 a WG 1 a S 1.5 a WBE 2 a
B RGPCL 21 60 -7.39+0.68  -7.54£0.71""*  -7.75+0.83""%  -7.85£0.85"“"*  -8.10£0.92 ¢t
BLY RGPCL 4 60 -7.60+1.12 -7.93+1.17" -8.36+1.30" -8.64£1.31""" -8.94+1.24" ¢
FOLHESR A 60 -7.571.06 -8.03+1.02° -8.44+0.92" -8.83+1.02""" -9.28+1.69"#"

1" P<0.05 vs BUBIHT ;P<0.05 vs #iBi5 0.5 a;°P<0.05 vs #i55)5 1 a;5P<0.05 vs #Bi)5 1.5a; P<0.05 vs [A]H}A] £ 85 RGPCL 4H

“P<0.05 vs [A] ] 51 BOCHEZL BT

®5 ZHILEFRAE SEEKELE

(X£s,D)

43R MR %k WG 0.5 a—FRBERT  HBUE 1 a-BRBERT  RRBEUS 1.5 a—HRBEAT WSS 2 a- SR
BB RGPCL 4 60 0.15+£0.27" 0.35£0.52" 0.46+0.56" 0.70+0.70% &
5% RGPCL 41 60 0.34+0.29 0.76+0.48° 1.04£0.59°¢ 1.3420.60°¢"
HOGHEAR B2 60 0.46+0.22 0.88+0.32° 1.27+0.43°% 1.72+0.47°%"

1 *P<0.05 vs [F]H}E] 5 20 RGPCL 4 ;°P<0.05 vs [7] I [8] 45 BAYCHE 228540 ;© P<0.05 vs i85 )5 0.5 a—F{B5 R ;£P<0.05 vs #if5)5 1 a-

BRI P<0.05 vs WS 1.5 a—HUBEHT
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{04 0.22+0.24 mm, & F L T 556 RGPCL 4119 0.49+
0.38 mmFIFOEHESREEZH K9 0.50+0.21 mm , %5 HOGHE SR AR
BRI AL $E 2% % K 56.0% , Zhang 255 BF 5% h WL 5% £ 45
RGPCL AL F- 24 B AL FiE4 6 5 351 T SR G AE 2R R 5%
2H (0.18+0.015 vs 0.33£0.018 mm, P<0.01) , %X FAGHESLHR
BEtb AL IEZZ NN 46% , 5 AR FE 45 R 2B, B Kk
AU B [l BRI 2 A A T G A A IB I B BB AE
ZARR AR S LB HL I R 22 5, BBE 12 mo S, HE 4R
IREE4 AL B K458 0.29+0.14 mm, B F K T M B 4E
2011 0.08+0.12 mm, XL R EGARMR N 1 a B 2 £
RGPCL 41 5 B GHES B4 AL H9H 15 10 i UR L 25 S AR 0
Anstice 25 V5 20, ) I8 0UAE 5 BRI 53 0 5 45 4%
BENT A RE LR 36% RYIT MHE R 5 50% B AL 84K i 50 (E
WA T2 SCHF5E v 85 B2 RGPCL FTSE 3 (Y 56.0% AL 4t 2%
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