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Abstract

¢ With complex development process and pathogenesis,
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age-related macular degeneration ( ARMD) is a chronic
and progressive macular degenerative disease, which is
currently the leading cause of blindness in middle - aged
and elderly people. Research showed that the choroidal
thickness changed significantly in different stages and
classifications of ARMD. Since choroid is a vascular
structure capable of rapidly changing blood flow, the
change in choroidal thickness may be mainly caused by
the change in choroidal blood flow. In addition, the
abnormal blood perfusion of choroid can further damage
the function of the retinal pigment epithelium cells,
resulting in hypoxia and ischemia of retinal pigment
epithelium, and finally induced ARMD. At present, more
and more people are aware of the importance of choroidal
thickness changes in the diagnosis and treatment of
ARMD. Therefore, this article will review the changes and
pathogenesis of choroidal thickness and blood flow in the
course or after treatment of ARMD, which may provide
new predictor for ARMD onset, and provide new targets
for the development of new treatments of ARMD.

e KEYWORDS: age - related macular degeneration;
choroidal thickness; choroidal blood flow

Citation: Zhu YJ, Chen X, Wei W. Research progress on the
relationship between choroidal thickness and age - related macular
degeneration. Guoji Yanke Zazhi (Int Eye Sci) 2022;22 (11);
1804-1808

03l%

A FH G ME B OBE AF PE (age - related macular
degeneration, ARMD) &2—FhZ ULTF 50 % L) b4 A/
METE TR IR LB | 55 78 28 B L 190 5 3 B X (5 % | B ROt
200 )2 K 2% 15 22 )2 2 VT 5 R 0 5. ARMID 2
ABRER =ORH WLECH PEIR W, T3 2040 4E 4Bk ARMD £
JEABCK Rk 3421 . ARMD 7 [ i & 9 56 5 7R A 1
K Mt 5] 2050 4246 T+ 2 7.64% > . ARMD Jifif &
BCHBCETE, B —Fh ZH R BN, C AR
B, ARMD 1Y & BIL T #5 Ke A L, PRI I 1 8, A Wk 52
PRV T) I B RS RE 45 HLR R4 B 98 A A
PR 2R B e AHL K 46 B 1 22 AR 7E ARMD 19 % 55 L il
P R A 22 ¢ FE A T, OAS S X ik 4% RS R A
ARMD % 8RR YT I A 028 DL BRE G R LR BEA T 4534
1 Bk RR RO AR AT BE

ok 2% REASE A0 1) S R 22 T i 0 R A 1
Z A L TR EL & — R W& A AR AR
JRE BRES BB PR o LA R R R A SE , T 3 )R A
2 8, BRI PR SE S A0 TR JE Y T 4 i A 2 | M <08 3 L



Int Eye Sci, Vol.22, No.11 Nov. 2022 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email .1J0.2000@ 163.com

KM AE R R W2 2Z B R a2 o kAR I 48 5 |
A RE S, JHC il = o MR 2K P L ¥ 52 1Y 90% , Herh 70%
TEWKES PR 2005 2 o Dk 288 B8 32 2 ) B A2 1) 4L 1Y) JsE 4
EHRALAEASE I, I HL R i e 2 JHC TR 171 9 A0 1Y
R A8 A R A4 - ik 46 A 1 3 3 I
JCIE G AE A0 SR R A5G A 5 Ik 48 B N e 2R 52
R E T XA A58 ol 2 8 5 1 T ks I 2 5 i
BN AR T RO AR
2HREREEENEERTHU R IMEER

Ik 4 B8V i DR O €, 2% 1 iz J22 3] ik 4% B R I
R FAR SR RELT | RS BEAS [ B 114 Jok 4% M5 B AT
B 0 [ AL f 5 SN R 2, S5 e ik, £ o A N B B
HRC T Ik 2% 5 B 8 A T 272 ~ 448 pum ™, RO KUHR ik
ZEMBREEEARKEAR Y o T v B B O T i 46 I L
EE

H T, KZBOFFE A Tk 45 B J5E B i 47 iy | AR el < 2
VT AR 35 114 48 o v 7 94, B e 40 1 348 o ot A JEE
AR TR ks IR BE IR 517 2 R R A ¢, W i 15
(E = E NIV & L N O 71 e B N
Sl AR 5 R 2R A 5 Mk 4% RV JRE A G A 5 s R A T,
ARMD, f£ ARMD Y Z Rl @i 2 b AF i 2 i KA AN 1]
UL 1 A 15 DR 3R W A R B %5 U0 AH O % AT ek AR 1Y e B
T,

Ik 246 P2 RS e i 6 P R e v A 2L 2, At A AR
MR S g —7 T R A A
SR B, FLJRE T R o O VEE A AR AR AR 7R
P FLARZS T I8 FE 1 Y 9k 2> 25 5 SR X 5k A1 R 85 A
5 AR — R FN AR 4L HE & & ARMD, [H I,
FRATA I DU ok 45 o g B B 2 A L ARMD R ik
2R TSR FE 0 AR Ak T ok 45 RIS J3E % ) £ AT AR S ARMD &
AN R JR R AR AR A
3 Mk IR RN SRR & iE

T k4 BB T AR S B, HLIR O BR 7 AR Rk 25 1) B
il 3k 2 Tk LS 3] 1 A Tk 265 FE 1) T A5 R 4, DR AT
RSN . H AT DA Dk 2% 15 B AR A0 Y A8 0T s L A
PGS 1 5 (fundus fluorescein angiography, FFA) A5k
FHLRIM %S 15 52 (indocyanine green angiography, ICGA) .6
FA W2 A optical coherence tomography, OCT) At
2EAH T 7 2 3 45 1198 15 R (optical coherence tomography
angiography, OCTA) %, #K1fi, FFA fil ICGA £ T M
SR IK S RES 0 I 245 40 I S e ik 4 ) 41 BOIR S 2 A
Bk A, I HAFAERSE 52 R i Bl B SR A 2 S5 2R =
UE, R 7 AR R i, OCT & —Fh PR & 70
B TOT R A AR R ARG A 15 4%, AT 4R L ik 2 BE R I i
18 52 B g A B AR N AR P R B R R OCT g
g N St Jok 4% RS JEE B2 M TR OCT B % 41 41k ik 45 Ao J2 s
FIHE L OCTA ASRT LA B fok 265 A5 52 B, 35 mT A
et DR I 8 I S R I bk 4 RS A L A R A AR TR
ARMD B IR AL AG 7 BEVT ], OCT #1 OCTA 1
W T WG RTS8 LA K AR SR Y g

ARAFEAR R L 7 T IR ATR RS AL ARMD % 5 AL
o R T B3, RIS ARMD (4 L3032 T AT R B
PEAET A 1 AR
4 BXRIEEE S ARMD £5F X ZRITFER

g 36 R # % 2 ( American Academy of
Ophthalmology, AAO) F 2019 4 % i i) ARMD Iifii JK 48
B0 AE I R ¢ PR R 5 BF 58 ( Age — Related Eye Disease
Study, AREDS) F4HT A R 527 43391, ARMD 1] 43y
JC ARMD -1 ARMD | 1) ARMD FIif ) ARMD 3t 4
ARMD 955 78 5248 P AT P 3 8 & &, B ARMD % T W]
WAE AR, BE B ARMD £ iF Ji 3% 31 O ik 45 R5ERr AR i 4
( choroidal neovascularization, CNV ) 1 # & Bt ZF 45
(geographic atrophy, GA) , B{BE X451 3 | il & S HU™ & H
NI BUE S E A BiCs

MR A JC CNV B R Z B, ARMD 43 59 5 8 14 A1
PEWRL WM ARMD BFR A A i 45 1 52 % ARMD,
T4 ARMD b F5 k22 45 0 | 38 8 AR 1 Ak s R B
ARMD, {81 ARMD &JEiVHE , FERIMN CNV A K B
BEIX I 35 AR ™ Wi ARMD B 32 S F
JEHRE X IO BB R, M B0k GA

ARMD % AT 3 | H ™ 520 H 5 AR A7 it IR
RF T fk 45 FCJE B35 55 ARMID 43390 R 40 U A0 % 06 6 &R 5 1
PRI R R B,
4.1 EIRIEES ARMD 781 WFST 20, K& 6 1l 45 43
P HEAE ARMD L5 I HL A 1M R T P g 3 ARMD
P4 RS, ARMD FB 2 0 Jik 46 52 T 138 B 15 % 8 10t A7 1k A8
X B ) LA ARMD £ 3 90 151 90 RN IE
F 60 151 60 HIR 1) 25 BE rp0s 94k K p e fia) &0 045 500
1000wm Ab 3 5 A 5 07 Y bk 4% JE JRE B, &5 SR 3 1 5 40
ARMD F8 35 1 Jok 45 6 JRE B A 1E 5 35 . Sarks ™ X 216
B 378 HE 43 ~97 % (1 H 3 AT 19 FRAG A, & B0 g 1
ARMD 5 119 Jok 45 IS 58 P35 50y, L 47 0% P 496 4 7 i o
BTN
4.2 BXEEEES ARMD 432 Sohn %5 X} 4 ARMD
B 104 ) 141 IRFEAT T HEURBEDF 5T, I 5484
DT TE (4 £t B Xof 8 4 3% 2 1) ARMID #8241, T-#: ARMD
BAEILHE CA BHE MK B #, T4 ARMD BH 1
ik 2% RS R 0 A 1L 7% 2k i/ R IL T A A S Y 9 L 2
S B R RS ) 7™ R A R 5

TR ARMD , Invernizzi 2557 % B0, Ik 4% Bt 58 5 4>
i 25 3 A I A T PR AN T AR R, Park 255 AR SE B K
IRt 5 A LA A 2 1A A I DX SR g Tk 445 S 446 I
I X BERFSE 4 LB 7E ARMD A 6] 23 351 123 50 op | ik
2K TSR A el A oG EE , FRATIA, ks 5 B A7 7 B
ARMD ¥ 5 /™ 2 P2 B kR 11 AR T B Y T ARMD AR
B Fk 285 RS RS R AR X IE B AL AR, TR ARMD B E Y
ik 2% FIRCJE 30 24 LA A9 486 I AH X A T

HR, LAAEXT ARMD J8 5 A Ik 246 55 J5E 138 Bl A8 B4 F 5%
WA KB HAZ R e A M A0 Thorell LR Yig 2500
BRI ST 38 ARMD F8 35 5 15 56 HE AT A Jk 4% 88 R 13

1805



EfRIRRIRE 2022FENH £22% F£1H
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

T 2R, BT, BB XL 22 BRI R T RE R
PN DLRTREAS AN AL 0 3 10 32 IR 22 0 4% 4% i 1
P B 25 5, A T RS2 ARMD %59 i Ji b i sl o 155
WeshFTEL, MeAh, R T S0 4 SR ok B b | I 3% 7™ % 5
TF 9 PR 2% 7 e B R 0, A AT I AR Bl R T A Y
34k,
5 Bk4&FEEE 5 ARMD 877 X R

2019 4F AAO I FRE 7 Hhag i Prsa fe g A= 2 fna
Wy AN 78 570 60 fdi B AT L) SE 2% ARMD (5] 0 300 F 8 9 b
ARMD A5 T 60 45 Bl 35 4 s 7 5 e 0 & 9 B AR K R
(vascular endothelial growth factor, VEGF') 2% Sesh 1y
2 HOBRBEAR AL IR AT, T ARMD 3R
A AT 5 3R YT 5 3 , B2 AL oE R 3018 4 o et 4
JRLY7 3 | 9 E T ) R AR A B0 g Y R RE AR R BT IR YT
R, BEES OR e R S BT VEGE 259 267 3 AR i
EPE ARMD WA SO . A VFZBEEUE IR ARMD
KR Tk 4% JEC JEE R AR A 00 W 4L RS T 42 A B B AR N
VEGF 3457 0] 5 BB ARMD H 3 4 Ik 2% i 2s 1

TEFE P, 4 55 20 %t 93 1] 93 HR G ARMD H# %
MBEERIETERBT VEGF 1097 3mo, X HIR YT BT AIG YT 5
1~3mo W ISR A4 IE A 7 | Hht M1 ik s R J5E 8 R A0 99
ROy JEL B S AR B, A BB B A N R S BT VEGF 2454 m]
@ TR ARMD (85 AL T, 0/ ok 246 I JEE BE |, 16 22 Jhk
T M E R W2 e AR k130 1) 130 HR W
ARMD SRR W58 % 42, Horbox BE4T 80 f41] WL 41 50
1], T 20 359 28 T B B A R 3 B TR R S BTIR T, UL R AL A
X RELL AT Fehb 25T =AW sl Ok 4wk, LES O 4135
7 R DB 8 OURTIA YT F o DR 2% IR 3 S 0, 2 1
TP A =GR YT 68 & W/ B ARMD &
BB, BRI B, 7 E 4b, Kang %5 X} 37
i 40 HEVEAE ARMD HE & S5 47 [l B I PR 5%, 43 #7R
“3mo+HR 5 T BTG DL HEAT B B 1A N R G R BRBRTIR YT
5 3 HE 0 BE T, 4 R S s [ k486 TS A
ORI H B AR, 5 HAE X S8R )T A B 1 B
RIS Jok 245 A Xof T P23 A e A 1 A0 W T

R4 DL, FRATTIA R, S RGP ARMD F8% B 55
PR 5 B8 BR AU , B BP0 [ Bk RIS 5 00 i &%
JERATT O k3 AR G, % T ik 4% it J5E 1 4 ) ARMID
B BB TREM T A, Hfh iy T tE Bk R
JE AT DA A 1 ™ B R AN TR A ARMD S8 53R T 5 Y
— SR, WA fE O SRR ARMD SR S |
PEICIB T U AN AT YY RN TN P 2
6 BkEIEEE S ARMD £ &L HEI B

ARMD %39 ALl & 2%, & — Fh 5 45 I | 3 1% F 3R B
AR ) 250 56 118 22 DR 28930 , ok 45 6% i 928 2 5
IR ARMD &AL v B iy 2 22— 197 i i
PEFRBEERFHLHIA R ARMD 1 & 25 J2& T Jik 45 5% it Y 24
S R Ok 2% BBV AU I 3, DK 285 MBS i) S5 VB 1 T i — 2B
P WL (5 2R L R AN T R, 5 OO (. 3R L 7 )2
BRAE B, BB R ARMD'™ | k4% 55 2 v B 1 45 L 1

1806

L, HR AR AL B % 15 1 S W 25 24 i ek 22 i
EL A2 o, 37 R 0 0 V) 2 s e, BRI b, Pk 4% U
R AR R G BUAE ARMD &AL P Y R &
KEE

6.1 SALRI B WFoE & PR, Ak N S 70 2 B 1k
ARMD/GA FI{EPE ARMD/CNV JE A FRAE | 40 4204k 7 38K
OXYS KRBT FE 30 0 TP ARMD A% 40 I Ji55 95 728 LA &% ik
2 S 1341 B U 2 Rk 4% BB A I 25 AR SR R AR
Tmamura %5 1% BB ALY B ARG 1 RBR /N R £
P ARMD %5 95 BE R A | A 45 ik 45 I 4B 104 T8 Bl &5,
PRI, SR Ak 7 T S B0k 44 B B33 , it ARMID 5 S8 AL 1o 34
A ARSEAL R e ARMD FRE B ik 265 1 4 R 48 b Y
VE AT e Bt — 25 BRI A e T 26 1 T

6.2 #MEFE A UFER I AMA S FAE ARMD 9 &5 AL
il 5 EEAE . AMA T H JE 225 ARMD # A
SN 2.7 ~7.4 550 ) #MARF €3 BEUS AT ARMD i
O ik 4 S35 3 A LA A DR 348 o 2

6.3 Z ik DNA F0#% DNA #4558 & 3™, % DNA
LRI DNA #5475 B BRA7 70 T2 4 TR IR 0% 0 ok 245 5, o
HAE ARMD HE AR R B &, 13X n] i 2 o 4F A
FTARMD 5 (1 % 19 k26 B DNA 45345318 &2 R 1 BEAIK
6.4 HipEEE A —LLEYE R, 40 R T AR S Bk 4
PR 2 A R P 4 2 LA R 5 A W A DG A o B R e,
W ZE A DE B OXYS KB 45 i e 5 4 114 3 gy A Y
A UL 320 JHL HRE 50 ik 4% 5 = 400 1 5 25 40 O R AE

DA AT 35 36 W T AT O Ik 4% B ek AR ) AR DG ML
ARMD P37 25 VI AH I, {F ik 46 JIRE 52 1 e A 1y LA it Ak 6 3R
AR B FE AR X AT R 5 2 R T B 0 ok 45 A5
BITEERREA R,

7 INGS

gE LTk, Bl 2800 550 ARMD £ 35 19 ik 45 i
JEL JE Bt 7 7 B R R 0 R 0 AR 9 T PE ARMD R 3 Tk 4%
JIEE JE B A TF o A 5 1B E ARMID R 35 3 B0 hy ok 4% gt J52
JERER M2t Bt VEGF 1677 5 1 Jok £6% R58 J5E 2 5 iy A
FRATTHREN , Fok 28 RS AR %ot 42 JE2 110 R0 35 T BEAT B 22 1 ok 4% JEE o,
BERTk 26 BB A0 NG , RGBT IR BRI 1, 1k
Ab,FRIH ARMD £ 35 ik 265 5L R A5 18 ] i R vk 5 A o
B HhN™ BRI T RE S PR AIG YT ALR , i
RUAGIRAE ARMD 25 447 0 38 A Jik 265 B DU ok 107 25 Jok 266 JEE 1fn.
B SZ A T, AU BEINEE A X R BUR T R
W25 AR HE RS R ST VEGE 1697 J5 0 1 45 et
ARG T 2% VA ok 4% s U5 88 5 1 9 118 LA O 2R R kv 2
B OH FRATTATS A Sk Ik 265 B J5E B85 R LAY A ARMID 2 1B 1
Hr ARMD 155 7™ 5 R 3 A R AE 8 B AN T (R 2%

AR PR T Ik 45 A 55 5 00 o %) [0 4T TR M, B . ARMID
AR AR MDA, SR T 3T A7 A K485 B AR B AR A k2
T TR Bk 2 B E Y B 25 AR A A ) & e
A i, LAY, B A SR B AR T LA ik 45 I 25 4
A AT R RS A0 2 BT, DT B ok 2 i B B o
2R HERE MR B . AR A5 A7 7R A B i i 2 1R



Int Eye Sci, Vol.22, No.11 Nov. 2022
Tel.029-82245172 85205906 Email .1J0.2000@ 163.com

http .//ies.ijo.cn

B AR AT Z ST/ N s s, Bl 3 H Al

Ak, VA 0 B 3 B R LR O A EAR R R | R FR

TRIFEIG AN A, FRATTIH B ARAT AT RETT A T/ N3

I Bk 1% 5 v . ARMD &3 AL & 2% HLAT it = 1

WA 80 T T BEL Lk H & A Rt e B e B0 3 7 O ik T

ok £ HEEJEE B2 Al 4 R ARMID & A= i & J& (%) 5 1000 4 s

LRI & ARMD 1697 J7 2 (BT #E s, BAT 2R R 2
EARERT. DR, AT, ARk T — A5 F 50 3 5 1 %

DAL IOk 4 S UL 458 81 R Dk 295 5% 58 32 180728 4 AR DG AL

M R] LU %2 1 3105 23697 ARMD B3 7 ik

S 3k

1 Wong WL, Su XY, Li X, et al. Global prevalence of age —related

macular degeneration and disease burden projection for 2020 and 2040:a

systematic review and meta—analysis. Lancet Glob Health 2014;2(2) .

el06-el16

2 Song PG, Du YH, Chan KY, et al. The national and subnational

prevalence and burden of age-related macular degeneration in China. J

Glob Health 2017;7(2) :020703

3 Kauppinen A, Paterno JJ, Blasiak J, et al. Inflammation and its role in

age— related macular degeneration. Cell Mol Life Sci 2016573 (9):

1765-1786

4 Datta S, Cano M, Ebrahimi K, ez al. The impact of oxidative stress and

inflammation on RPE degeneration in non — neovascular ARMD. Prog

Retin Eye Res 2017;60.201-218

5 Boya P, Esteban—Martinez L, Serrano—Puebla A, et al. Autophagy in

the eye: development, degeneration, and aging. Prog Retin Eye Res

2016;55:206-245

6 Terluk MR, Kapphahn RJ, Soukup LM, et al.

mitochondria as a target for treating age—related macular degeneration. J

Neurosci 2015;35(18) . 7304-7311

7 Nickla DL, Wallman J. The multifunctional choroid. Prog Retin Eye Res

2010;29(2) :144-168

8 Summers JA. The choroid as a sclera growth regulator. Exp Eye Res

2013;114.120-127

9 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

10 Goldenberg D, Moisseiev E, Goldstein M, et al. Enhanced depth

imaging optical coherence tomography:

Investigating

choroidal  thickness and
correlations with age, refractive error, and axial length. Ophthalmic Surg
Lasers Imaging 2012;43(4) :296-301

11 Wang SC, Lin SY, Zheng YZ, et al. Association of choroidal
thickness with diabetic retinopathy at different stages. Zhonghua Yi Xue
Za Zhi 2015;95(32) :2584-2588

12 Vermeiden M, van den Broek WW , Mulder PGH, et al. Influence of
gender and menopausal status on antidepressant treatment response in
depressed inpatients. J Psychopharmacol 2010;24(4) .497-502

13 A%, B E, B sk R I R R EPRIRER
2019;19(12) : 2001-2006

14 Chakraborty R, Read SA, Collins MJ. Diurnal variations in axial
length, choroidal thickness, intraocular pressure, and ocular biometrics.
Invest Ophthalmol Vis Sci 2011;52(8) :5121-5129

15 Sezgin Akcay BI, Gunay BO, Kardes E, et al. Evaluation of the
ganglion cell complex and retinal nerve fiber layer in low, moderate, and
high Myopia: a study by RTVue spectral domain optical coherence
tomography. Semin Ophthalmol 2017;32(6) :682-688

16 Chung SE, Kang SW, Lee JH, et al. Choroidal thickness in

polypoidal choroidal vasculopathy and exudative age — related macular
degeneration. Ophthalmology 2011;118(5) :840-845

17 Ferreira CS, Beato J, Falcio MS, et al. Choroidal thickness in
multisystemic autoimmune diseases without ophthalmologic manifestations.
Retina 2017;37(3) :529-535

18 Tetikoglu M, Temizturk F, Sagdik HM, et al. Evaluation of the
choroid, fovea, and retinal nerve fiber layer in patients with rheumatoid
arthritis. Ocular Immunol Inflamm 2017;25(2) ;210-214

19 Karti O, Zengin MO, Kerci SG, et al. Acute effect of caffeine on
macular microcirculation in healthy subjects: an optical coherence
tomography angiography study. Retina 2019;39(5) :964-971

20 Liu YL, Wang LJ, Xu YY, et al. The influence of the choroid on the
onset and development of myopia: from perspectives of choroidal
thickness and blood flow. Acta Ophthalmol 2021;99(7) .730-738

21 Lai TT, Hsieh YT, Yang CM, et al. Biomarkers of optical coherence
tomography in evaluating the treatment outcomes of neovascular age —
related macular degeneration: a real-world study. Sci Rep 2019;9.529
22 Phadikar P, Saxena S, Ruia S, et al. The potential of spectral domain
optical coherence tomography imaging based retinal biomarkers. Int J
Retina Vitreous 2017;3:1

23 OO, . RS AR RT A = IRk 2
TR PARIR IR %R 2019;35(4) « 317-321

24 Waldstein SM, Simader C, Staurenghi G, et al. Morphology and
visual acuity in aflibercept and ranibizumab therapy for neovascular
age—related macular degeneration in the VIEW trials. Ophthalmology
2016;123(7) :1521-1529

25 Simader C, Ritter M, Bolz M, et al. Morphologic parameters relevant
for visual outcome during anti — angiogenic therapy of neovascular
age-related macular degeneration. Ophthalmology 2014; 121 (6):
1237-1245

26 Flaxel CJ, Adelman RA, Bailey ST, et al. Age —related macular
degeneration preferred practice pattern ® . Ophthalmology 2020; 127
(1):1-65

27 Ferris FL 11T, Wilkinson CP, Bird A, et al. Clinical classification of
age — related macular degeneration. Ophthalmology 2013; 120 (4 ).
844-851

28 Mitchell P, Liew G, Gopinath B, et al. Age — related macular
degeneration. Lancet 2018;392(10153) :1147-1159

29 W, BRATR. RS IRTT AR I AR M BB AS M (R ) i R
F8FE (2020 4F) . W E PP ELS A2 2021;41(2) :151-156

30 Lutty GA, McLeod DS, Bhutto IA, et al. Choriocapillaris dropout in
early age—related macular degeneration. Exp Eye Res 2020;192:107939
31 Farazdaghi MK, Ebrahimi KB. Role of the choroid in age —related
macular degeneration: a current review. J Ophthalmic Vis Res 2019; 14
(1).78-87

32 X0%e, XK, AR4eik, S5, IR BE I 5 2 AR BRI 5T L ) 4
AR G v B e S B RE X DK 2% M52 B2 1 22 Ak, rh AR IR B B 2
H(HETFRR) 2019;9(6) :360-365

33 Sarks SH. Ageing and degeneration in the macular region: a clinico—
pathological study. Br J Ophthalmol 1976;60(5) :324-341

34 Sohn EH, Khanna A, Tucker BA, et al. Structural and biochemical
analyses of choroidal thickness in human donor eyes. Invest Ophthalmol
Vis Sct 2014;55(3) :1352-1360

35 Grunwald JE, Metelitsina TI, Dupont JC, et al. Reduced foveolar
choroidal blood flow in eyes with increasing ARMD severity. [nvest
Ophthalmol Vis Sci 2005;46(3) :1033-1038
36 Berenberg TL, Metelitsina TI, Madow B
between drusen extent and foveolar choroidal blood flow in age —related

macular degeneration. Retina 2012;32(1) :25-31

et al. The association

s

1807



ERRRIZAE 2022 FENH 5F£22% F£1H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
BB {5%8:10.2000@ 163.com

37 Invernizzi A, Benatti E, Cozzi M, et al. Choroidal structural changes
correlate with neovascular activity in neovascular age related macular
degeneration. Invest Ophthalmol Vis Sct 2018;59(10) :3836-3841

38 Park JY, Kang MJ, Kim BG, et al. Topographic changes in choroidal
thickness in age—related macular degeneration during the development of
active choroidal neovascularization. Retina 2020;41(2) .409-422

39 Thorell MR, Goldhardt R, Nunes RP, et al. Association between
subfoveal choroidal thickness, reticular pseudodrusen, and geographic
atrophy in age —related macular degeneration. Ophthalmic Surg Lasers
Imaging Retina 2015;46(5) :513-521

40 Yiu G, Chiu SJ, Petrou PA, et al. Relationship of central choroidal
thickness with age-related macular degeneration status. Am J Ophthalmol
2015;159(4) :617-626

41 Ammar MJ, Hsu J, Chiang A, et al. Age — related macular
degeneration therapy: a review. Curr Opin Ophthalmol 2020;31(3) .
215-221

42 Gxdi, U, WRAs, AF. BORSUR I TE T VEGE X ARMD fik4¢
IR 8 1 B IRJ 3l ok ol 97 5 . ] B R R A% A 2018518 (12)
2244-2247

43 e, WAles, BEL, S IR RPU G = INEIa YT IR
PEAF I AH DA BB AR M7 R0 o Tk 204 BB JEE B 11 S ). LA v 1 R 5
A4k 2019;28(18) :1947-1950

44 Kang HM, Kwon HJ, Yi JH, et al. Subfoveal choroidal thickness as a
potential predictor of visual outcome and treatment response after
intravitreal ranibizumab injections for typical exudative age — related
macular degeneration. Am J Ophthalmol 2014;157(5) :1013-1021

45 Coleman DJ, Silverman RH, Rondeau MJ, et al. Age — related
macular degeneration; choroidal ischaemia? Br J Ophthalmol 2013 ;97

1808

(8):1020-1023

46 Xu W, Grunwald JE, Metelitsina TI, et al. Association of risk factors
for choroidal neovascularization in age—related macular degeneration with
decreased foveolar choroidal circulation. Am J Ophthalmol 2010; 150
(1) :40-47.€2

47 Mcleod DS, Grebe R, Bhutto I, et al. Relationship between RPE and
choriocapillaris in age —related macular degeneration. Invest Ophthalmol
Vis Set 2009;50(10) :4982-4991

48 Friedman E. Update of the vascular model of ARMD. Br J Ophthalmol
2004;88(2) :161-163

49 Telegina DV, Korbolina EE, Ershov NI, et al. Identification of
functional networks associated with cell death in the retina of OXYS rats
during the development of retinopathy. Cell Cycle 2015; 14 (22) .
3544-3556

50 Imamura Y, Noda S, Hashizume K, et al. Drusen, choroidal
neovascularization, and retinal pigment epithelium dysfunction in SOD1-
deficient mice: a model of age-related macular degeneration. Proc Natl
Acad Sct USA 2006;103(30) :11282-11287

51 Ricei F, Zampatti S, D’Abbruzzi F, et al. Typing of ARMS2 and CFH
in age-related macular degeneration; case—control study and assessment
of frequency in the Italian population. Arch Ophthalmol 2009;127(10) .
1368-1372

52 Nozaki M, Raisler BJ, Sakurai E, et al. Drusen complement
components C3a and C5a promote choroidal neovascularization. Proc Natl
Acad Sci USA 2006;103(7) :2328-2333

53 Lin HJ, Xu HF, Liang FQ, et al. Mitochondrial DNA damage and
repair in RPE associated with aging and age - related macular

degeneration. Invest Ophthalmol Vis Sci 2011;52(6) :3521-3529



