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Abstract

Myopia is a common eye disease, and in recent years, its incidence has been rising year by year. The
complications caused by myopia can lead to significant economic and social losses. Therefore,
controlling myopia is an urgent matter. Previous studies have shown that changes in choroidal blood
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flow and structure are related to axial elongation of the eye and are one of the mechanisms for the
development of myopia. Another widely accepted mechanism is that retinal defocus and contrast
signals in the peripheral retina lead to uncontrolled axial elongation of the eyeball. With the develop-
ment of technology, increasing attention has been directed towards virtual optical signals, and tech-
nologies such as VR are increasingly being applied to myopia control. In this context, the author
reviews the effects of virtual optical technology on choroidal structure, with the aim of providing a
theoretical basis for designing treatment strategies to slow the progression of myopia.
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1. 5|

R A2 AR 28 {8 B il 0 R 4 T AR 045 5 M. A BRAG THAZ I MRS i A BB 2000 4 14 1248
2 2050 4 4812, A1HAFRAE 50% [1]. Faeth/a, JLET D FImI A R IR R12], HARRFE
PERT, PR SBURR L ST . BRI S R B B A K, YN IR ACRE KU [3]-[5], FEX
ANALIEAL 30 J e A G Ak 2 fa R 6], I A FCIE AR A BE . AR 2 R B DR I 2 e,
A FRNLHIAR B, B B CARESG AN AME SR D 2 BT R F (7] [8]. H i ik I\ (1 AL A5 A0 )
I JE 30 B A 2 U PR X SR L B 2 A, B0 SR A0 B AR AR L B A5 5 O BRI A Rt e 1) = 7 [ [9]
B P 7 I P 30 L R PR A S 3K B 1, ISR AU DT ks e, HLAE 4R R AR B D s AR
HIE, ERE R MBSO IRERAE K5 E bR E, BRI LR RSN RE . RGnmpiE
FBAFFCHH IE(WHESES . MBEBILED) . 29T TR FERTHE ) B AT B m - 4hd3h), 3
TIFFAER M. RIEF RS AR MR AR, SBRk&MEARG S Tl KR, W
R HLIZ 1% 2 1 (virtual distant viewing device, VDVD). EIELSZ(VR), BHEBOE 215 S (L 2 E R b
FEAT '5) BRI ARA ] (R8T 2% R [10] o BB K R 30O 255 A X Jik 246 s 445 4] 1) s e I AT 250

2. BKEREUFERRLELZRPIIERRAR

B4 OCT MG AR KB, IEAEHUE OCT (SS-OCT)HIFL, HILH). Hi PR ks, &£/
R R T ILRAE RSB B SS-OCTA Hik. 42 LR 5H% . 3 TR E % 31 1) Deep Layer
SYEFIRSERR, BRI E S A B, AT A T HERA SR B R EVELR (S B . JLIE AR B : Hao Wu [11]
S NF SS-OCT WFFC R I, AR RRAE N 5 06 = ik 28 s 1 57 B 40 0027 I Ve TR, X S8 AR Ak S5 ALY
PR R AT 4% AR A OC, R BN RIS A I IR ML Y 2252 B 5200 ;. Zhou [12]55 AN SS-OCT K3k
SR S RS B U, IR HLE— 2D R B A O U AR D 19 T O R, RRR R R
T M 08 O R A B

SO I AN S AR U T R B, S A A s AR L R, AR AE . AR
BSEE G| B PLIR Ik 2% M5 3G J - 5 B0 1A 110 R o 1 K i 08 R AL ) K R [7] 0 2 R I U IE SEE ik 4% JoE )2 E 5
ITPRRERE . AR K95 M 5, 4N Karapetyan A [13]#1 Bhayana [14]%5 N &K B 5 86 E IEAHSS . SR 4H
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KPEFARSE; Jin 55 A [15]66 1 SS-OCT 7 #r sz, Tk LE IERLAEH T, I LT A4l b Bk 4 JE i i
BRI AAARAA  STEER, JUBLSRAE S WU SR T A Jik 2 R AL AT 0 3 AL A 5 M $i (3t BT UE 3 »
I Wu S8 A[16] R BLPTsk A L5 aT IR e, NIV AT e AL THRAM B & S OB E 2 AN
HIBA[L71H A BB AR S PUBE AR G o Bk 4 B I 2D 2> A LR R A, e S WA R 4t 38 1 [18] s Zhang
5 N [LOTFE JR BB v o UL SE MR R b f 2 16 52 2 5 ML s W v TEAH O

1B AR T ka5 TG EEATHR B I L AR AR 1 JE € 1. Scherm 58 A[20187F 7 A B HH - U1 R ik
LR BEBANIE LIS JEDEE . IRAHCBETC BB ARG, T Wu (2021) 58 N1 R BUIKZ BRIt 5 — & ARk 2
AR Li (2021)55 N [21]BE VAT 5T A AL ANL ) L 28 A A0 Foe fok 4 M M 0 25 P P i . R 3, (HBR = IE
MLE XTI AL, BRER AL -5 6 B R MR 5 R ARFER AR FE ) LB I MK 4 5y 5 L e 5022
FOHEH E B .

3. LM XM EE REEHIF R BKE R E R R
3.1 IERMRIAEE R BRE IR R R

DR L S R B R . P AN B L RIS ) 56 P IRAT ARG, 1 S ale iR i 7 b R
AR SRAT 9 IR 31 AT BE X K 48 3 B SEM - Chang 55 A [22]/E R FE A R IS IERRAL L S A4 L, G4
A LEEAE 30 73-Pilfm BE B 1] 152 J HH B0 K 206 58 3 YR A 0L 80 k2> o ik 2 B A Rk 2% I = 4 i B V% L
BRI NI BE BS TAR 0 SOSEAS A o 0T 3 B 8 AR 4 S S IR ) 4 TE AT AR AR B2 b I ASAR TR o of b B
AR R R SR REAE ) L2 R B RS B 20 L vh WL 3, T AE AR v KL o W 5 B [23] S B B R s
NIRFECRE VMBI REEER LS, BRI R R IR S A 2V EIE AL (NITM) .

3.2. LIRS TF B R R IR BV RN 52

AR, BT B AR AN LEAESEGE R, AREES. £ XIERDEEE AT BHESE
AR B S5 T AL 42 T BRI IR T V2 N o

AR PERTFE i« A 0 B AR HE 2R AR 5% 55 v A4 I BRI A T B, (BLVE R R 5 S AR ML AN B o 30 1
BTG S VR T O BD W) S8 AN R 70 & B, BAT G oty o 3 R A 1 R 3 A v RETE K8 iE [24] [25], BRI A3 FH Bl 4G
i 2 A Jk 2% M JE L ML YRERE VR R 3G 0 o LR AT 0 3R O AR DO 5 s 5 Mk % P AR Ak [26], T A S
G R ) 30 5 A 2 FIR A (S R DX PSR 2 ) e ML B £, R sl gt 2 . Zhang [27]1% AR Chen [28]%
N R B A7 i S0 T 5 ] el Ik 4 B . IR e ek %, A E 2. Jinhua Bao (2022) [29]%5 A 2
SEBE VT A PRI FOE 52 38 TG 8 150 1 H 1) R 120 25 AT 2 AR 48 o) 0 40042 il 5 2o
4, BB AREAMEZELZBRPOIERAR

BiE BB R R, FET OB A AR RS L E S H U A R R B, ARG 45 5 B IR R kB
UL TL(VR) R FUZE A5 5 A S5 it X 1 FH 92 1) 0 A ) Y 2~ T it xo) ik 285 P rs s ) H 2 B o AR S 78
R
4.1. EPHIE(VR) BRI A

FEFLELSE (virtual reality, VR) 2% /@il Sk f N B R 23 F 8k & 5B =4 BD) H A7 B
REG . VR A4 R 2 WL, o] DAASAZITR] . A LR S I BR ] iZEAR DT ZNHTEE . B, &
2 T TR AN R b AR DL K 2% B 451380 [30] [31] . Shibata 25[32] [33] &K H, ETF & KR 8% EWE ST
1k 3D BHG )G, 138 hn, XRE Zhao S5E[34]He H T & 1111 I VR 345 1T 5 H Bh T B IE AR (B % o

hu{
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VR FSEZE MR B R AT e S AN LA A R © W - 5% il R mizisizsh
PAR RN A e, 515 P AT IRERWUV S IRAMILIN SR, INZREERNL, AR BERIUE2E, 2L 57 [35],
SR . @ BRI AR BRAERT LR W DAL S £S5 TR IR B A . VR AT
FAE ARG, AT L B AR DL H IR A 1, (HHBCRSEILS KRRV T RAIE[36]. ® FT ALK
BEN[37]: JLERE R 2 D2 F T 10,000 B 5w B 2N = /N 7l DAA RUE S L A 28 4 R [38], (H H Rl
AR MRS @ TR SAAT I, SRR S SiaiREnEE:, WIAREE 5K, @
IR IEA R % . BAER iR VR ARz, (B R VR FTREH K TIRAE[39], BARR MK
BB EIVERT, AEARRAI IR L 2 B0 rH ™ 14 i) sh ) SO0 M PRE 78 R IGALE -

4.2. EALERRAREIR A

FEPLEAR GBI G UG R B, K BT B e N A S P S RS, R RAFE 30 em [FE S
B 3 m DA E AR IR S B AR, A 3 TR R S T A T O IR, e S R IR LA B R &K

FEPLEABCBE P IE TR AE R R ATRe 5 LR LN A R O ZREIIEST . BRER[40]5 NAEfE
FEPLEAR BT R RN R T — RIUBE T, AR AZO6 5 (S50 ) A 4UR B AR R B2 0T B, B
A8 FZEAR S BEREAT B AN 5 A B 13 280 HLASAIA G I0A 8 57 (R B, e 8k G 1/ P ] 5 BVl i 5 | 2 )
NITM, 35 R 25 HR o A 1 A e R AR A2 Bl i P e 25 FH B 5 5 1) 96 3 PR 3 A8 (nearwork: induced
transient myopia, NITM). NITM AT A L. KBMEZEER; @ HTThatsss: 4T BL5
J5 B AIDAEAN W I SR e B RS, AT AU B E AL )5 NITM. Zhen Yi (2024) [41]%8 N AEEHE
fih kDA, R ILSLIR KA IR ETE 3 mm Py B, R IR AR 4 AR AT DATE AN I 5y
(BT, BRI IR S EO OGN, SRR ThRE . L3RR ORI EE 5 ) 15255k 4 e JEL FE AR IfL o
k.

@ Wk ISR Lu Ma [42]% NTEfE G B Bk g TAEGTE 8~10 & JLEHEIF T — &
FUREFL, SRS I EE B CARREAR L, T2 PR B AR RO R ) L2 R R 15 S 8O K 2% I S 50 A 26 11
SO o 370 P B O A G ONS T Ik 4 LI FEE ) s e B 5 3 A R I DR R ATV AR A i — 2D I B

5 VR XfE, AR B G 1 Sk RS A I R BB LG AR B T T P R R, (HR S ARSI AL
Bitsts A, EST S SR MR AN, BHEILGE e A, (HR e IR L TR BRI T
TSR, R TR SO R T RE AN SR ARANNE 55 BV ), I TR KA S8 50 UE A A S A e 4
PE.

ZELPTIR, ERORER 2 (K17 AL 4R IE B ik 2% e 5 FEE R L 90 P 0 A8 W] 4 S VP 4 1R A R A R R IR TS FE
Jr kAR bR . DLH BTRHS B IRA VARG 7 7T, SR AE A TR, R 6253 AR ik 48 L 45 14 A8 4k,
(Y52 S B A A e I MR B 00— AN EE A, RO R 0 B FH 45 AT (it 1 5 22 (0 R 4 1)
BB, AR BRSO IE 75 ik — B FEE B .
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