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Abstract

¢ Myopia is a global public problem that causes visual
impairment. Its occurrence and development are often
accompanied by changes in the various structures of the
eye, especially pathological myopia, which
degenerative changes in the sclera, choroid, and retina.

involves

In recent years, with the increasing prevalence of myopia,
the exploration of pathological mechanism and the
prevention and treatment of myopia have become an
important issue that cannot be ignored in the world. The
occurrence and development of myopia involves the
participation of many factors and can cause serious visual
damage. As an important vascular tissue in the eye, the
thickness change of choroid has been proved to play a
vital role in the occurrence and development of myopia. In
order to comprehensively and effectively prevent and
control the occurrence and development of myopia,
especially high myopia, the change of myopic choroidal
thickness and its related mechanisms should be one of the
main directions of the pathological mechanism of myopia.
This article reviews the research of changes of myopia
choroidal thickness by domestic and foreign scholars in
recent years, to discuss the relationship between
thickness, vasculature,
changes and myopia, myopia -
complications, and myopia - related visual impairment.
Provide new ideas on prevention and intervention of

choroidal
related

choroidal choroidal

molecular

myopia.
e KEYWORDS: myopia; choroidal thickness; choroidal
blood vessels

Citation:Han C, Yang Y, Zhang WF. Correlation between myopia
and choroidal thickness. Guoji Yanke Zazhi ( Int Eye Sci) 2022;
22(3).407-411

03ls

T (myopia) 25| AL AL 181 09— A~ BRI A H 7]
R, R s B AR BGN, JE A v AR — S R A
2018 AFFR[E L HE T D 4E I UL U R 2 A E 53.6% , TitiT
F| 2030 4EH5 22355 61.8% , i AE A #] 90.5% " | it
FE BRSSO )L R E R R il i
T DA AR AR R, IR K ER TSR T 5
JCRSEE VA, IR K B E B R S, RE IR
PR TT DAERE AR 5% | FROP IR BT | ff R 28 AU 4 K S 7R
SRR IE (AR PERE IR B84 A R g5 1y A2 4k e H R R
PR, V5 SR |k 265 JEE B A X e 4 iR AT A8 ik, H
H, ALY & AR HILR 9 o 56 4 T AE , 1H B A I 4E R DG 2
T Wi 24 (optical coherence tomography, OCT) 5 4% Fli 4

407



EfRIRRIZE 2022F 38 F£22% E3H
815 :029- 82245172 85263940

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

AR B IR 5T AR R A RBR T L sh Y
SIS T B AR 2 SO BRAE T TR ER R DRI bk 4 R A Sl
WA A e F rh B A B ke iz A

Jik 2% B2 B BR v SR B A 2H 2, 57 T LR RN ]
HRIa], ZE R Z B A IR R4S B AE L 222 oy )2, NN
(HR TS ) A FF 4« Bruch B B 40 1048 )2 | Al 487 )2 L K i
BRI I B, B8 Bruch BEAM, HiA )2 FE E 14,
Jok £ BEEAA 0, 2 Z2 A A 0L A5 AN Y, 6 46 BB (0 25 20 i | 4T 4
SR AR LA S L2 AR A 3 0 P 0 M 4, R IR R R
SRR BRI B ANE M R LR RS SR e
WOt ARIE R AR IR K ThEE, IRk, FZ 5T
R BR Jok 245 118 2 8 A8 A RT3 b ) T A2 i) oy A9 i 3R 38 5 0
OB A o R A% T AR 33 A K A B
I TR T B e T
1 R IEEEMIRIREKMNT L

1995 4F | — S22 B S R JE 1T T B &£+ 1, KBl 5]
K2 R A8 Ak, RS R T Tz e S 7E
HAth B Py HR v 56 T Fk 285 158 8 1 A4 A R BF 9t 2 ¥ 0 O 8
WEAE | ENAMEZ 22 E R OCT XEARTEE & A R4
B NHE A0 Tk 285 I =L 3304 7 T 5T, 14 1R ABE O 1
Tk L BE A 203 ~ 350pm, A JE 0 R E, S i
WEO LK RS REE A 3 S AR B A, AR R B, I
PR RN 40pum " X Fhik 5l 3 R kA
Al PN (R e O P4 A = S ok (BT N3
T TR IS Sk B, 76 L B R 75 AR I I Ik 4% 8 I 3 15 45
WA ELIEANG , AR 5 5 4F W 5 A 5615 B R T
AT Nk 25 R JEL B g PR 28 R R AR, 58 M M % R 1
T AR 22
2 B M5 A2 R Bk BR B BE 2 1 R E 3 40 55 Th B8 19 &2 i
2AEMEREIREE RKEZEW A a5 N AE A 0
R BR 19 JE YRS R m IR 2 A B v, IEMAE
ANWrE L IR G B R YC R MR R IE W D BRI E &
MALUEE R AR, SR, FE R RS AUVE T, 348 A
[ T 2 TR MR Bl A DRI 189 | DR b R Bk 4% 1 2 41 48 4t A
AW EAARA . WFIT RN, ks IR 2 B AR Do 5 208 5 ) i 4
AR A AL, T A B R R A I RS B0 I R I 1 1]
510 Suo HIR R e A A, 2 1 Ik 4% AR TR G AL
FENAE R, DL st 3k B R 9 TE AL, i HL ) 7E B 3
AR I R e e 2 T BB AIME A

SR, RS A A0 0 A7 7E 235 | e ik 8% JE B B A AN ]
Al BFET A BR, B 25 AT R0 T G BE B R R fih K B Y 1
TSN Tk g R TEE R I 2 ek e R AT AR X R O R
SR Y AR B X AR A AR A B ST A
SRl 5 bk 2% RS R 22 ) N AE 7E X R AE o6 Y
Hoseini—Yazdi 257 X 4R80T WL £ 5 1) ik 46 U2 B8 08 4]
i, R B IE AR AR EE, DA EE SR ey 5503 LAY R Dk 4%
JEEJELSE I /D T 16% , 76 3 BE A 0 M B B 8, 28 3 19% , B
T B DX TG | [Pk 2% R AD T Y 22 S /N AR 2 10% , AT T
WEAJLEE, L2 T 0 AR 28 BE A0 U1 0k 45 i 2 B o /b 1
10% ~16% "% | H BN I F0 IR 75 3 75 8 /)N 1] fiE 5 R i
ARSI AR 5 RS IR B R A G, B BE O M Ak
Jok &8 BB JEL BE | TEie 2 JL B S N, 330 Y Sl e i, G
YRRy B 8 2 X IX o iFsE W, JLE
VTR B N A 8 BE ST A /Y & A I AS 2 52 i A0 43 ] el Jok 2%
HEEJELFE I AN v B ST PR R R 4 S T bk 4% AR RS R AR

408

W SEA RS A K RRAE DU AT B B T AR A K
7R e R sty o e X A0 D) Rk 2 B R L BT o Bt 1] LA
P A, 75 M im0 IO et 22 2T 248 J2 o ik 4% i )2 A 2
B A 2 [ |7 )2 (retinal pigment epithelium, RPE) &
Bruch JRIFJC45 M 25407 R AN 57 BT 7= 2
AR Ik 2% JEEJEE BE b R ) M T A2 Ak

A1, Xiong %5 5T K R, BT & JE 3T AR R A Ik 4%
I JEE B P /0 LU R S IR T 2, 1T 5 MR A g P 3 4
A N TP L, FE 2 4 32 3 WAL A8 5 1 Ik &4 M V2 2
AL IR B AR 22 (R B OC R L0 T RR b i 2 v i
LR . PRI 7R B I ML AR v, 2 75 A 7 Dk 2% 185 52
BARAZAILTR , T AR IRt T Ok |y Jok 246 2 i A T
KA R BT ERE M ),
22REEEENTHSMEINGEHEXME TGN
HRLSE I RE T B2 H ARG iA A S N2, 5 R A
R REEZI R | Tk 25 M6 N 30 WA S 1 I R 19 A () 8 B 1) A
Kotk i BFZUIFARE T I G| B ok 25 158 5 32 1) 7%
S MBI RER R, —E R B b RN 1225 A A [F
B, e B ST R IR AR A RIS A
T 76 P Ik 46 RS A — 300 Wang %57 [IRE R 3L,
i AU A Ik 46 RS A A T ) MR VS R S B ) A
Bk i g 2480 1R 46 B A8 IERL T R B . X T
JEE AT TC R RGP 722 ) BB, Tk 246 B8 J o A YA 2 5 | ke %
FURRUB AR P 3 AT R TR R =
IR v Tk 2% HEEJEE B A 2 40 7 |k 57 T 48 e ik
25 AR T 5 R R AR Y TR Gupta 250
Pk 4 AR5 S AL RE T Ik 46 B A YT 6% 34% 7 (A AL Y A
RIS, DA AE 3 I AL e DO RE . PRIk, Ik 246 U5 2 A5 A
XoF 3R £ L ) R 1 ST T A 85 R ) AN iff o P B L
P A H o B 0 PR Jk 4 REE 14 A8 Ak 2 e B ik 285 5 )5
FEAT SR FT e 2B s B 0 IR A 08 ) e 460 35 1 & AL il 7
3L AR Bk 4% R R FE 2E AL RO AR S AL
31 BKZIRME RS I 2 Ik 4% I A 3= 221 iR 43, iF
SEUER, KT 30 % ) fat e A i) Jok 245 o ot 455 8% 3 i o 41
WA W D /0 Tk % S I A i KR B AT I A B T
R T P 86 R A 6546 s i L 940 28 b T L 9 2 i bk 4%
[ 0 A I 2 1 R
Pk 24 FSE 1 A5 5 4 174) 72 1 L /D X8 AR K B 1) 3 R A A v
ZAEE IR AR AR AT BE 2 T B 4% B I 48 L
TRV | ILAE 8 P A0 A R it 3t B 2> | ik 4 AR
Wi, Fitzgerald %5 X XS HR UEATHE 0B 25 5, k4 A
JIk &5 MBS 1L 3 2 920 e B 0B i 3¢ <5 AR TS ok 2% 6 2 g
Rl i 5 AR PERG o XA B F 5[] AR 3 T S R
AR | R 1 Ik 285 HSE U 32 118 718 A 2 pl T Ik &4 M 32 ) ol 1
ARACFTEC S Bh S AR T Ay 3 R4 ik 445 5 P 1 ) A
FEMUTIER AL TR A S . IR AR BRI ARk 2% A
DK R GEIEAT T ST, 380 2 6 7 A A ARG | IR 55 ¢ 1ML A 1 5
(indocyanine green angiography, ICGA) PEAL I A H & ik 2%
FELAZE AL (R T2 2R W, IOk 246 REE IOk 4 2 8 NI A8 1) %35 B B IR
T KT A R R RS 0 DX sk Jbk 4% T A A R v Y
TN, 5 IEH NHEAR LL, 0 00 2 3 ik 6% 5 6 40 o 7
T 5 2 RAIG, E 2 ) T T B K T i B v M KT
HRC U155 DX s 70 s B T A R I R A, LA R A
FURASE S S AT BE R T O A R AR 3



Int Eye Sci, Vol.22, No.3 Mar. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

PR REE Ik 28 BRI RLRGE 1) A 40 0 2 A 2 S 350 4 722 N
AR Ik % RSB A LA DX P A e 3 R Sk 246 o i L g 3
TR, DT 5 50k 45 55 28 40 1 45 2 AR A0 Tk 45 g 5t
Jo B Hf A A0 AR bk 4 AR 9 PR A R X i A AR
A3 B AT R Sk — 20 1 | Ik 4% HREJEE B val /b | i JDk 285 B
RS2 T B AL X REE IS, 40 0 R g 23 Bl 2 32 5 e, Al fig
F o i RE T e B AR rh R T e R A LA
B2 FEREXEB N FEHL FELWIIY AT EIA
BIBFFE R, NS — AR R O T Ik 4 IS 2 AR b 1Y)
AIREAR B F AL 78 /INXS S DR o 3 25 i MR B v &
B, K2R AR s WA v 28 1 5 it e b Ik s R B AE A
O ) X A g I 1 T A 9 3 R T bk 4%
KSR NI R A Bk s R BE . RPE WAl fES
5 Ik % RS R R 8T, 32 T e ek o] 00 P Bk 4%
Z IR IR AR S e B R M4 e
S5 S O R 285 U B8 AR DG 1 4 2 — 1 T AL B R A
R — WA, EE R KA R, T RES SR
PR RPN A, BEAITLIEE IR B2 5 U Y
AT SE IS A AR A SR8 A TR R A Ik 2%
FE TG B 22 AL R R, DT 08/ DL 11 SR 18 5
Sz, AT DL U B R R 0 T L B 1 SR Y A R
JE A Ay 30 A0 A A DA IR 8% A A 81 IR A Ak B 4 1 I it
PR ICR . LB RS2 ARF IR AR (bt B 2 plAs i 1), Horp
1% 1 6 A I 55 %) 2 3k Bl T o 340 35 T 38 A A,
Rada %5 E ] HAS2 3 R J2: 32 B2 (4 400 o MR S 1A, 7 119
ok £ R JEE 2 ) ok R vh B 4 T AR

R A 5% R i K A BN, B ik % R W 2 R 9
PR DA J 4 RS AR A8 Ak 48 iR, Tk 26 BEE e e
22 AR 2 e v A S A A5 S AR R T R ) 3R 5 e
e S 2 B A AR AE T, T GE S 5 0L & Jr v ik 2% e )
BERIETT, I 0T REE E RPE AR PEAIL S, B an x4 4 Hig
HBPIWFFE K B, TEFE1E RPE BYIR ZH 2L b a3 il Jje 19 %
S [l R4S IEAR T AR AFAE RPE (90 B84 e /e Y L 3
JLAE, 2= H AT & B & W A K W+ A ( vascular
endothelial growth factor—A, VEGF—A) 7 ik % 5 Ifil 5 B I
TR IR, TE e W I PR 5 A | A Dk 4% A3 JEE iy ok R
VEGF-AT] RELHE T KIMAFES" . Wk B e fe A= K
T TGF-B3 35 [K i 25 38 A0 785 £ (0 389 Jin i e 28 38 im0 1k
A, Z BRI TS5 T 3 k4 S B AR A i i 2
Nickla 45" X6 /INAS HE4 7 38 55 4 P 1 S5 19 P 22 14 I 7 A 54
SI) BT N R L | R 3R Mk £ R R 1 RS, i L 5
Z B e 22 L SZ AR AR S CL ) 2 WP SR 4l itF— 25
VA T 22 B Jie 7F 3 A0 1 ik 4% I 38 A Ak vp T g i i 22
YEH .
4 i AR5 IE 3 Bk 48 BR IS BE B0 32 i

WIFFE R, oA A 3 400 A8 5 T3 A FEE 2R 5 i MR 3
o BEBE AL T Jik 25 B8 I 1 i o ) A TR
U fe 22 | HLAEAS R OSSR  HEIR 5 k46 8 1 4%
LNy i SO SNl < i =i L VA= S S O P AT
A0 T i ok 4 Rt 444 R L SR A [ O R R K
SEHAJELOT IR R A R I S S A R, TR R A
U R P fik 2 65 55 350 ik 2 398 1m , T k5 MV B8 P 345 o ks )
T LRGSR 5T %) e S A 0 BT P ARG D 1, B 5 1 T
RN AR B RIAE R S S RO IR AR R
ks B TR | LA SR T D 553 A 15 R PR

5 KREEEUSERBEXHRENK R

AR R ) Ik 4 I T2 11 74 Al 2 5 | IR UG 722 114 &
Az T v BE AL AR Th SR S L ) G R B B A i
28BS A LA R O P TR Ik 245 MBS AU 1) I 7 25,
FEICB, 0 TRE DXk 295 M5 V52 J3E A8 2 98 ot AP B R P 1Y
FE R UK FECHT A2 1L4E ( choroidal neovascularization
CNV) B RS BRI R R 7 ks Je 5L 5 00
R B R A2 7 R R R i RO 2 () A AR R BB R
B Dk 2R B JEE 32 S A MM RS M U8 1 o AR AR AR
AT o A AL A5 5 IOk 2% M PR B 4 M DK A7 By Az 00
WP RE B AL JTAESR OCT I A5 WU 1Y i 3 mT
SE 0 X 30T R bk % JSRT 2 i HEAT R DU EL Mati
BRI, S5BCA CNV IIRA G, A CNV 18 B2 S
IR 18 i 2% S V52 8 Y A 78k AT T LA 00 ik 4 JE 2% ik ] o
TER EITALAE K CNV 19 S HIL A T, 55 40 A ATk
R ILAT BESE 50 4 LUR 3 CNV I 2N
I AT DL SR | R Ak 2% 85 HE AR A A 1k SR R T 25
IS 3 255 S ™ H 1 RE , 3 AL e T RE A2k
6 REERE

L5 RTIR I R AR R T BRI A R 2 R im A8 Y A2 Ak
L JRE8 AR S EE 701 B AR A 5 R Dk 4 52 8 A g, | ke
— R E A IR I REZ . TN 4 BRI AR
R IBAE I AR AR 58 3 1 K A e 1) 43 1Bl B A
T AR rh A DO JI5E | ok 205 M5 R IR 22 1] #9380 7 28 A L) %) i
PB4 E R i, DR, T2 52 2 5 0 A Y G R
J7RBFFE A IEAS IR T8 IER T ROART , S Y 2
TEMEIEA EAIF A T A ] T Jok 46 I 1) 397 20 24 ) 583 7 A
i, LATE Sl PRIV HY 388 2o 9 442 Jk 4 J5E J6E 88 f 3k 3] T By 30
WAL JEZET AR BHL T AAE i & 2E PR IR G
SHEFF IR AL DIRE 33K 02 R R IV i 25 G 8 J7 1), e
2 21 A T B4 AR R 1 — A A B bR, 4 eE
H BORG X — S BREAER
B3 3k
1R (e | 7575, . 2021 £ 2030 4FFRE 6~ 18 % 2L T HLAR
BIRFRTM Hr. hAEIRE L 2021;57(4) :261-267
2 Myopia, Who—Bhvigsmo J, Mariotti SP, et al. The impact of myopia
and high myopia. Report of the Joint World Health Organization—Brien
Holden Vision Institute Global Scientific Meeting on Myopia 2015
3 Nickla DL, Wallman J. The multifunctional choroid. Prog Retin Eye Res
2010;29(2) :144-168
4 Summers JA. The choroid as a sclera growth regulator. Exp Eye Res
2013;114:120-127
5 Wildsoet C, Wallman J. Choroidal and scleral mechanisms of
compensation for spectacle lenses in chicks. Vis Res 1995;35(9):
1175-1194
6 Sanchez—Cano A, Orduna E, Segura F, et al. Choroidal thickness and
volume in healthy young white adults and the relationships between them
and axial length, ammetropy and sex. Am J Ophthalmol 2014;158(3) .
574-583
7 Wei WB, Xu L, Jonas JB, et al. Subfoveal choroidal thickness; the
Beijing Eye Study. Ophthalmology 2013;120(1) :175-180
8 Margolis R, Spaide RF. A pilot study of enhanced depth imaging
optical coherence tomography of the choroid in normal eyes. Am J
Ophihalmol 2009;147(5) :811-815
9 Tian Y, Wildsoet CF. Diurnal fluctuations and developmental changes
in ocular dimensions and optical aberrations in young chicks. Invest

409



EiRIRRIZE 2022F 38 &£22% F3H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

Ophihalmol Vis Sct 2006;47(9) :4168-4178

10 Nickla DL, Wildsoet C, Wallman J. Visual influences on diurnal
rhythms in ocular length and choroidal thickness in chick eyes. Exp Eye
Res 1998;66(2) :163-181

11 Xiong S, He X, Deng J, et al. Choroidal Thickness in 3001 Chinese
Children Aged 6 to 19 Years Using Swept—Source OCT. Sci Rep 2017;
7.:45059

12 Read SA, Collins MJ, Vincent SJ, et al. Choroidal thickness in
childhood. Invest Ophthalmol Vis Sci 2013 ; 54(5) :3586-3593

13 Li XQ, Larsen M, Munch IC. Subfoveal choroidal thickness in
relation to sex and axial length in 93 Danish university students. Invest
Ophthalmol Vis Sct 2011;52(11) .8438-8441

14 Karapetyan A, Ouyang P, Tang LS, et al. Choroidal thickness in
relation to ethnicity measured using enhanced depth imaging optical
coherence tomography. Retina 2016;36(1) :82-90

15 Bafiq R, Mathew R, Pearce E, et al. Age, Sex, and Ethnic
Variations in Inner and Outer Retinal and Choroidal Thickness on
Spectral — Domain Optical Coherence Tomography. Am J Ophthalmol
2015;160(5) :1034-1043

16 Read SA, Fuss JA, Vincent SJ, et al. Choroidal changes in human
myopia: insights from optical coherence tomography imaging. Clin Exp
Optom 20195 102(3) :270-285

17 Moderiano D, Do M, Hobbs S, et al. Influence of the time of day on
axial length and choroidal thickness changes to hyperopic and myopic
defocus in human eyes. Exp Eye Res 2019;182.125-136

18 Duan F, Yuan Z, Deng J, et al. Choroidal Thickness and Associated
Factors among Adult Myopia: A Baseline Report from a Medical
University Student Cohort. Ophthalmic Epidemiol 2019 ;26(4) :244-250
19 Read SA, Collins MJ, Vincent SJ, et al. Choroidal thickness in
myopic and nonmyopic children assessed with enhanced depth imaging
optical coherence tomography. Invest Ophthalmol Vis Sci 2013354 (12) .
7578-7586

20 Flores—Moreno I, Lugo F, Duker JS, et al. The relationship between
axial length and choroidal thickness in eyes with high myopia. Am J
Ophthalmol 2013; 155(2) :314-319

21 Jin P, Zou H, Xu X, et al. Longitudinal changes in choroidal and
retinal thicknesses in children with myopic shift. Retina 2019;39(6) :
1091-1099

22 Hoseini = Yazdi H, Vincent SJ, Collins MJ, et al. Wide — field
choroidal thickness in myopes and emmetropes. Sct Rep 2019;9(1) ;3474
23 Moussa M, Sabry D, Soliman W. Macular choroidal thickness in
normal Egyptians measured by swept source optical coherence
tomography. BMC Ophthalmol 2016;16;138

24 Harb E, Hyman L, Gwiazda J, et al. Choroidal Thickness Profiles in
Myopic Eyes of Young Adults in the Correction of Myopia Evaluation Trial
Cohort. Am J Ophthalmol 2015;160(1) .62-71

25 Deng J, Li X, Jin J, et al. Distribution Pattern of Choroidal Thickness
at the Posterior Pole in Chinese Children With Myopia. Invest Ophthalmol
Vis Sci 2018;59(3) :1577-1586

26 Zhao L, Wang Y, Chen CX, et al. Retinal nerve fibre layer thickness
measured by Spectralis spectral —domain optical coherence tomography :
The Beijing Eye Study. Acta Ophthalmol 2014;92(1) ;e35-41

27 Jonas JB, Holbach L, Panda—Jonas S. Bruch’s membrane thickness in
high myopia. Acta Ophthalmol 2014;92(6) :470-474

28 Chui TY, Zhong Z, Burns SA. The relationship between peripapillary
crescent and axial length: Implications for differential eye growth. Vis Res
2011;51(19) :2132-2138

29 Xiong S, He X, Zhang B, et al. Changes in Choroidal Thickness

410

Varied by Age and Refraction in Children and Adolescents: A 1-Year
Longitudinal Study. Am J Ophthalmol 2020;213 .46-56

30 Alzaben Z, Cardona G, Zapata MA, et al. Interocular asymmetry in
choroidal thickness and retinal sensitivity in high myopia. Retina 201838
(8):1620-1628

31 Zaben A, Zapata M, Garcia — Arumi J. Retinal sensitivity and
choroidal thickness in high myopia. Retina 2015;35(3) :398-406

32 Wang NK, Lai CC, Chou CL, et al. Choroidal thickness and
biometric markers for the screening of lacquer cracks in patients with high
myopia. PLoS One 2013;8(1) :53660

33 Garcfa—Domene MC, Luque MJ, Diez—Ajenjo MA, et al. Chromatic
and achromatic visual fields in relation to choroidal thickness in patients
with high myopia: A pilot study. J Fr Ophtalmol 2018;41(2) :109-115
34 Pang CE, Sarraf D, Freund KB. Extreme choroidal thinning in high
myopia. Retina 2015;35(3) :407-415

35 Gupta P, Saw SM, Cheung CY, et al. Choroidal thickness and high
myopia: a case—control study of young Chinese men in Singapore. Acta
Ophthalmol 2015;93(7) :585-592

36 Fujiwara A, Morizane Y, Hosokawa M, et al. Factors Affecting
Choroidal Vascular Density in Normal Eyes: Quantification Using En
Face Swept —Source Optical Coherence Tomography. Am J Ophthalmol
2016;170:1-9

37 Sonoda S, Sakamoto T, Yamashita T, et al. Luminal and stromal
areas of choroid determined by binarization method of optical coherence
tomographic images. Am J Ophthalmol 2015;159(6) 11231131

38 Li C, Fitzgerald MEC, Del MN, et al. Defective Choroidal Blood Flow
Baroregulation and Retinal Dysfunction and Pathology Following
Sympathetic Denervation of Choroid. Invest Ophthalmol Vis Sci 2018 ;59
(12) :5032-5044

39 Hirata A, Negi A. Morphological changes of choriocapillaris in
experimentally induced chick myopia. Graefes Arch Clin Exp Ophthalmol
1998;236(2) :132-137

40 Junghans BM, Crewther SG, Liang H, et al. A role for choroidal
lymphatics during recovery from form deprivation myopia? Optom Vis Sci
1999;76(11) :796-803

41 Shih YF, Fitzgerald ME, Norton TT, et al. Reduction in choroidal
blood flow occurs in chicks wearing goggles that induce eye growth toward
myopia. Curr Eye Res1993;12(3) :219-227

42 Fitzgerald ME, Wildsoet CF, Reiner A. Temporal relationship of
choroidal blood flow and thickness changes during recovery from form
deprivation myopia in chicks. Exp Eye Res 2002;74(5) :561-570

43 Lu F, Zhou X, Jiang L, et al. Axial myopia induced by hyperopic
defocus in guinea pigs: A detailed assessment on susceptibility and
recovery.Exp Eye Res 2009;89(1) :101-108

44 Moriyama M, Ohno—Matsui K, Futagami S, et al. Morphology and
long—term changes of choroidal vascular structure in highly myopic eyes
with and without posterior staphyloma. Ophthalmology 2007;114(9) .
1755-1762

45 Quaranta M, Armold J, Coscas G, et al. Indocyanine green
angiographic features of pathologic myopia. Am J Ophthalmol 1996 ;122
(5):663-671

46 Akyol N, Kiikner AS, Ozdemir T, et al. Choroidal and retinal blood
flow changes in degenerative myopia. Can J Ophthalmol 1996;31(3) .
113-119

47 Mastropasqua R, Viggiano P, Borrelli E, et al. In Vivo Mapping of
the Choriocapillaris in High myopia; a Widefield Swept Source Optical
Coherence Tomography Angiography. Sci Rep 2019;9(1) ;18932

48 Mo J, Duan A, Chan S, et al. Vascular flow density in pathological



Int Eye Sci, Vol.22, No.3 Mar. 2022 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email.1J0.2000@163.com

myopia: an optical coherence tomography angiography study. BMJ Open
2017;7(2) 013571

49 Al-Sheikh M, Phasukkijwatana N, Dolz—Marco R, et al. Quantitative
OCT Angiography of the Retinal Microvasculature and the Choriocapillaris
in Myopic Eyes. Invest Ophthalmol Vis Sci 2017;58(4) :2063-2069

50 Gupta P, Thakku SG, Saw SM, et al. Characterization of Choroidal
Morphologic and Vascular Features in Young Men With High Myopia
Using Spectral-Domain Optical Coherence Tomography. Am J Ophthalmol
2017;177:27-33

51 Pendrak K, Papastergiou GI, Lin T, et al. Choroidal vascular
permeability in visually regulated eye growth. Exp Eye Res 2000;70(5) .
629-637

52 Rymer J, Wildsoet CF. The role of the retinal pigment epithelium in
eye growth regulation and myopia: a review. Vis Neurosci 2005;22(3) .
251-261

53 Wallman J, Wildsoet C, Xu A, et al. Moving the retina: choroidal
modulation of refractive state. Vis Res 1995;35(1) :37-50

54 Mertz JR, Wallman J. Choroidal retinoic acid synthesis: a possible
mediator between refractive error and compensatory eye growth. Exp Eye
Res 2000;70(4) :519-527

55 Morgan IG. The biological basis of myopic refractive error. Clin Exp
Optom 2003 ;86(5) :276-288

56 Rada JA, Wiechmann AF, Hollaway LR, et al. Increased hyaluronan
synthase — 2 mRNA expression and hyaluronan accumulation with
choroidal thickening: response during recovery from induced myopia.
Invest Ophthalmol Vis Sci 2010;51(12) :6172-6179

57 Feldkaemper MP, Schaeffel F. Evidence for a potential role of
glucagon during eye growth regulation in chicks. Vis Neurosci 2002; 19
(6) :755-766

58 Sheng C, Zhu X, Wallman J. In vitro effects of insulin and RPE on
choroidal and scleral components of eye growth in chicks. Exp Eye Res
2013;116:439-448

59 Mathis U, Ziemssen F, Schaeffel F. Effects of a human VEGF
antibody ( Bevacizumab) on deprivation myopia and choroidal thickness
in the chicken. Exp Eye Res 2014;127,161-169

60 Zhang Y, Raychaudhuri S, Wildsoet CF. Imposed Optical Defocus
Induces Isoform —Specific Up —Regulation of TGFB Gene Expression in
Chick Retinal Pigment Epithelium and Choroid but Not Neural Retina.
PLoS One 2016;11(5) :0155356

61 Nickla DL, Totonelly K, Dhillon B. Dopaminergic agonists that result
in ocular growth inhibition also elicit transient increases in choroidal
thickness in chicks. Exp Eye Res 2010;91(5) :715-720

62 BiHHL, AR L AR BRI AR RO TR A 5 Ik 2 5 AR A
IR 5 IR %R 2020522(8) :613-617

63 1iZ, Hu Y, Cui D, et al. Change in subfoveal choroidal thickness
secondary to orthokeratology and its cessation: a predictor for the change
in axial length. Acta Ophithalmol 2019;97(3) :454-459

64 Chen Z, Xue F, Zhou J, et al. Effects of Orthokeratology on Choroidal
Thickness and Axial Length. Optom Vis Sci 2016;93(9) :1064-1071

65 Gardner DJ, Walline JJ, Mutti DO. Choroidal Thickness and
Peripheral Myopic Defocus during Orthokeratology. Optom Vis Sci 2015;
92(5) :579-588

66 Tarutta EP, Markossian GA, Sianosyan AA, et al. Choroidal
thickness in children with myopia and its changes after surgical
strengthening of the sclera. Vestn Oftalmol 2020;136(3) :10-17

67 Li M, Cheng H, Yuan Y, et al. Change in choroidal thickness and
the relationship with accommodation following myopic excimer laser
surgery. Eye (Lond) 2016;30(7) :972-978

68 Wong CW, Phua V, Lee SY, et al. Is Choroidal or Scleral Thickness
Related to Myopic Macular Degeneration? Inwvest Ophthalmol Vis Sci
2017;58(2) :907-913

69 Wang S, Wang Y, Gao X, et al. Choroidal thickness and high
myopia: a cross—sectional study and meta—analysis. BMC Ophthalmol
2015;15:70

70 Querques L, Giuffre C, Corvi I, et al. Optical coherence tomography
angiography of myopic choroidal neovascularisation. Br J Ophthalmol
2017;101(5) :609-615

71 El Matri L, Bouladi M, Chebil A, et al. Choroidal thickness
measurement in highly myopic eyes using SD — OCT. Ophthalmic Surg
Lasers Imaging 2012 ; 43(6 Suppl) ;38-43

411



