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[ Abstract] Subretinal hyperreflective material (SHRM ) is a morphologic feature seen on optical coherence
tomography as hyperreflective material outside the retina and within the retinal pigment epithelium. SHRM is common
in untreated neovascular age-related macular degeneration (nAMD ) and often persists after anti-vascular endothelial
growth factor therapy. It is also seen in central serous chorioretinopathy, uveitis, myopic choroidal neovascularization,
myopic macular degeneration,Best disease,retinal malnutrition, Erdheim-Chester disease and so on. SHRM is closely
associated with loss of the ellipsoid zone, scarring, disruption of outer limiting membrane , macular atrophy and outer
retinal tubulations, and is significantly associated with visual impairment. Some SHRM was regression after anti-
vascular endothelial growth factor therapy. The prognosis and responses to treatment of SHRM may vary depending on
its components and characteristics. Identifying the morphologic characteristics and functional consequences of SHRM
in nAMD may deepen the clinical understanding of SHRM.

[Key words] Subretinal hyperreflective material; Neovascular age-related macular degeneration; Anti-

vascular endothelial growth factor therapy; Prognosis of visual acuity; Review

DOI:10.3760/cma. j. cn115989-20211228-00717

YL B F 75 K 4 ¥ FR ( subretinal hyperreflective material,
SHRM) /& % ¢ #H T W1 J2 49 #fi (optical coherence tomography,
OCT) o fg 7R Y — b i S S 1 B 28 2= A A0E , 67 T 40 I B b &2 I
FZ MR W €8 2 [ 7 (retinal pigment epithelium, RPE) 4
21, SHRM 3% iy A i B AH 20 LT 4 AL 4120 08 i i il T
O F g 0 4L, 3k 8 S 40 B I i i ek s . SHRM 3 L F
Az I A5 P A I R 6 1 3% BE A5 M (neovascular age-related macular
degeneration, nAMD) , 3 # 7§ 1 & P &% 2 K B T ( vascular
endothelial growth factor, VEGF) J&¥7 5§ #4716 , ] W T

JCo P S K 8% JEE AL ) 5995 % ( central serous chorioretinopathy ,
CSCR) | 7 45 B 4& . 18 L Mk Bk & B H7 A4 I & ( choroidal
neovascularization, CNV) T #1438 BE 42 ¥ | Best Ji5 \H 9 JI5 75 7
AN BLF I P 2E R %670 nAMD v SHRM {947 7 15 1 3 19
W30 G B A B e IR T B A SR A A | B B 5 A
A2 PR R 45 751 25 ¥4 (outer retinal tubulations, ORT) % fif i) A8
LB, HAh , nAMD (B ¥ #2251 VEGF 259697 M Bl 5
S0 L5 SHRM W AETE % U AR G o SR, SHRM /% B4 JE AL
il S AN 20 43 SHRM 55 400 99 JIEE 45 44) 2y i 31 5% 22 1) 1 2 4 AL o)



- 488 - B S IR B AR

2024 4E 5 HE5 42 3255 5]  Chin ] Exp Ophthalmol ,May 2024, Vol. 42 ,No. 5

B HE— P VI A nAMD i SHRM #7328 HX 40 3 i
5K TN BRI B F LL BT T VEGE 3677 Bl BB 19 5% Wi o2 47 25
I LU IR PR X SHRM F A3

1 SHRM (48l

MR 4 40 19 S [, BOKE SHRM AT 23 DL 2680 .2 Al
e [RA = (1N =S AN T RS A AN U T S =2
(‘subretinal hyperreflective exudation, SHE ) | i % I T~ H 1fii Sz bp
BRI T . Keane 55 (R BF ST 4 th /£ VF £ nAMD i o
CNV 52 & M i 14 7E 55 80 584 Bruch [R5 AT B #0F AR 9 R
B, B W B Be i CNV G B2 i L I8 AL B, 7E OCT 1%
R RPE b5 Y v i S 3 To € TE A o B A& I ) ) 4
# , CNV I BRAE R A, i 8 1 23 38 4 10 2F 408 Jld 20 380, 5 Bk ik
TRIREIE I, 75 OCT |2 B hy 5L BR U A8 10 ey B 3 1 o 22 5 L3 48
HH AL PO T T L ) o I TR BT S s BT RETE OCT bR 3R v
Sk, SHE J2&—Fh JC L4 i SHRM , 5 75 BR A9 37 2 1 45 20 2L AH
KT R O M TR S YRR E KA A
RN, 53 Ry To R T ANBORLAR !

62440 T W JZ 33 4 148 1% (optical coherence tomography
angiography, OCTA ) ®] L1 X 43 ffil % Al JG if % #) SHRM 4 73 .
Dansingani 4 *' 3 OCT F1 OCTA jifl 5 /4 £ ifiL 3% . SHRM i %
AT P19 4L O B8 450 1 3 43¢ 5% AL IR BB ARl il 4 5% b SHRML £ RPE 1)
TR Dk 268 16 4 I 7 0L 1 #E WK 4 0 J7 X nAMD 45 B3
P53 1 ) SHRM AT R 3R , K SHRM 43 Jy 1. 8 24 1 G 1, 8 2
WTE I 7E OCTA B4 W7 1T &1 15 b R 3L RPE 7K B AFTE ML
TAT 5, T LA (5] 41 A 1) g J2 A0 T80 e 350 A O 094 i 9 £
5o FIH en face B3 OCTA 57 SHRM [ 4% B 47 1F , ¥ SHRM
T 22 AT 19 1R 00 B Rt B B 5 ) [ SR M RPE I 1% 1 o9 e
T 5 52 HEAT A2 M PO, I A AT RO R 85 LTS 3 AN SR
WF5E %) SHRM #5323 RPE _E 5 B0 W #EAT T 3F Al o 4 2R Ik 2%
[k A0 LA 7E en face #E30 OCT 132 3L A% S 4, HLBH &2 48 B¢
55 SHRM RY%E 5 AH DE BC, W IA 2 SHRM il T ik 45 1% B 41 1.
o ARRAGIE, Z A 47.7% 1 SHRM J2 fy I % B 43 41 %
iy, R A4y SHRM B I 45 4 77 76 22 5, A BF 95 % 30,
2 B A I 2E 2R N L e 5, A IR AR R AL R B R A
A8 I 46 R B R 4 S I A I O A2 B L A2 SHE (AL T Y if 2% R
B 28 b P R D G s A P AR -SHIRML 3% T 4% 5 7 016 i 28 1T 11y
SHRM |- fig 5, 7E95 14 1850558 , 76 01 8 R 5 728 3 T 4 39 5 4 1)
T -RPE $ 52 WS008 i A0 00 8 RE ) B 2 0. X 40 i R A
JC L R SHRM % B 3497 SR A — 7 3 3

A, Kumar W 51 5 B AR ARG S5 0 5 3 A4 O T X
nAMD IR ) SHRM 7£ OCT &4 E i TB B IEAT T P4l . M
5 SHRM Y S 5% 2 i AR AT LU H4r o 3 28, B 540 AR 2
(outer plexiform layer, OPL) 45 % Ji | 5 L P i M 28 2F 2 2
(retinal nerve fiber layer, RNFL) 5% i DL M 4y F — 3 Z [A] f) %%
JZ . T RNFL AP A GG A A UR HAE nAMD IR o AR K]
e AR R R LI Y h 2 8B B O R RNFL AR 5
A E RPE, BFSE R I, SHRM i 52 5 3 W A% 5 56 47 19 W8 )

A0, Pk, SHRM (¥ 52 S5 25 77 A Sy W 0 95 55 & 8l A0 3 97 I i
A RS, M SHRM [T AR, T LUK 3 4 A & 13 T30 9
A%t T 1] bR A R T AN R DN AR 3 28 R [ TR 99 A or
FREBE M, B K A R 120 ;i T (B AR R A =
BE/NF 80 pm ; W B S B U5 48 % ¥ #E (9 RPE B8 B ARRR
FLU, AR OCT 75t [V SHRM B R J5 3 54 5 vl % 1
AR 3B AT HE T5% UL BRI R R T BE W A R B
25% ~T5% WIS, R PR A s #5143 BE<25% LL R i Bt
WA A M. Kumar 45 BTSSR B JG 2 D2 59 45 5
TG A S OBk

2 SHRM 5l M REHINEERI KX R

2.1 5500 A R O R

WEA B 52 22 81, nAMD 835 v SHRM ) 77 76 55 A [ 14 7 (e
K TR SRR G B 4 K ORT e & %400
3 R TG 25 F A 5 B E A G

5T & B B o MR £F 4 SHRM. 5 5 0.0 M4
(8] A ) e 2k, LR IR0 R 3R 5 SHRM 1 47 22 77 46 % Y1) AH
12T Willoughby 280 BF 58 5 7%, 45 SHRM fi nAMD R
B DU, 24 SHRM AR R A7 78 52 A A 104 JE i, 2%
2B TR IR A B 53% 1 64% H BRI, 5 0 SHRM [ #5242 147
TE 5 19 T B 8% B0 AH 2, SHRM B 4E S T 10 988 91 T B 1% 3 28
FEAE . 4k & T AMD (1 S8R R 7T LS 3506 32 4 A 2 LI
BRGNS R A 1 . Kawashima 27 5158 R 3L, 1
R SHRM 5 4 SRR 3R 2 0] 7 78 3% R k. AR BIA Ry
2 BHL T K 43 4 o ) i 2R, X R T L T BB R Y Mller 4
MR Z 25 M e 5 4 o I 4 TR G I 45 R SHRM HR w43 531
H 85.7%F1 29. 4% H LA FERERE IR, 31X 2 BH if 4 7Y SHRM # 5]
AEA R 5, I T SO AR B B R 0 06 B AR R .
Abdelfattah 45" % B 75 32 2% I G 8 BE 25 45 (1) IR, SHRM 9 7
T B L JRL R 0 O U B 2R 40 K B Y W U A 7. ORT #E OCT
A R B0 R A v S S i S A A SR A S B s ) S Ak
A TR ARG [ 3 B2 50 B M B0 SR S A A IR B Y A B
TR MR 50, SR BUG A RM KT g
KB, H LB A A FIAS 7 4€ SHRM [ nAMD /8 R o 23 5 A
66. 0% F1 23. 1% f Ji H B ORT, 45 R £ W] SHRM [ fFLE 5 ORT
1) 0 B S A DG
2.2 H5HMIAOMER

— Iy , SHRM X ¥ 1 A5 R B 10 AR T A
2AEET, fER R R BE B nAMD R o 84.5% 17 AE
SHRM ™", SHRM ¥ J7 BRI A J5 P ¥ S 5 4 3 4%, T R
HZ ML A EM . SHRM A BEXT RPE Fl )6 2% 32 2% 22 a] 1 3% 43
FAR 15 40 28 40 T O AL MR B A, 5 w0 B 1 30 IE % R R 52 R 0 . it
&b, SHRM W] GE3d &3 B 7 16 B3 40 00 3 i e L B e B2
A% B SCHR B A A 1R R BOR B B BAE oG M SHRM | S 4
BRI

Charafeddin 25" #F 58 % 8L, SHRM () (& FURK > 15 90 77 ek 3%
Z I AFAEAD S, X — 45 15 Ehlers 452 11ty BF 5 45 SR K L,



St IG IR B 2y s 2024 4E 5 HEE 42 4555 58] Chin ] Exp Ophthalmol ,May 2024, Vol. 42 ,No. 5 . 489 -

FATWRE B, M SHRM 76 A [ #8572 B b 141 Ao 11
1 mm?® PRy A A 14 3 B DAY ) I 8 R L O ) R R
AT BT[], 3 BE b0 19T SHRM i 5 B 5690 71 19 A 1 5% i K F
B X 45 5 Kumar S8R Alex 45U BF 58 45 B —
B, WRFEIE R, 0 AR RS, B8 T LR O YR T R
T A TE, DR R cPoD T AN, B RE R R B A
SHRM 5 3 %5 15 () 5 35 16 4 0 B 17 I 00 ) 6 2%, {RL 76 W 7
e, SHRM 55 J3 WA AU 752 35 K 1) 283 9 1 46 2% 0T 19A 2 SHRM
1 % JE8 5 2T 4 A6 5 19 Wi 4 A 0%, T RE S SO AR R Y
AR, 07 308 A5 P T 4 AL R B 90 B 5 0 T i A

Willoughby 45" " A58 T SHRM 1) $3 45 47 16 F 3 38 15 9
ZI 3 2L 4R R, 5542 /7 46 SHRM HRAH H , SHRM 3 38
MR B S 34 9 e S 2k 4 v o & . U R S A7 76 B9 SHRM X &
FAHHEFEE P Kumar 21 % B SHRM 143 )2 4b
WL 5 ) 256 R SHRM. PA) 388 £ 35 52 568 2585 75 I 6 25 19 40
TIMIE . AR IEAMURAE I & SHRM Py A7 WY 8 1 185 S 36417, LT fig
R W AR I T B, 50 BB R A 6 5 R AT A
SE XM OCT Ji 7% (9 SHRM P 44> BLAR 28 /0 20 pum #6409 %
AT 3~ 5 A RS E, JETT AE S5 RPE 40 AT 5% ) SHRM A %)
o7, 5 2 245 0L A A I e MR v UL )i 46 A A0 LR 0 5 o &
S A5, 0 A 0 L, T 6 R ) P S R R A
i SHRM H B4 2 40, B 7 B AF 7 B9 SHRM 5 728 2 5 5 Kk %2
BAEBLT &Tkw " o Ak FERGYT e, SHRM 5 RPE 2 [A] (1 23
B 3340 5500 7 B0 o 3 A 06, I SHRM 5 RPE 22 ] i 1% )= 5
JZTTRE R — 2 WK, 7T LI 97 RPE %232 4 Fh G %5 SHRM R 2>
g,

3 SHRM ##1 VEGF G R HE M &

R IR B4 AR AE (9 SHRM X4t VEGF 38 97 9 S Fl K B
AIREA Ff 22 5. Bt VEGF JR 7 o] W 25 1 iR K ¥ 4> SHRM,
SHRM FiRITJa 55 4 AR BB, IF TR 97 a0 8 JH N iR
ol m 2 ek — sk SHRM 763897 5 b i S 17 1, —
P FE RS BTl 9 kb B B, 3 AT R 5 AR 4k 4 BT
xR,

Maruyama-Inoue %' BF 5¢ % B, % #i VEGF 34 J7 &,
82. 4%y SHE HHR SHRM 52 420 1B F 575 i 58 % i i [ 4
HEMIHL VEGF 3477 J5 i 39 45 ¥ 7T 458 ) 24 3% , SHE 314 38 J&5 1 11 4
WEE, A BT ST HE S, SHE 5 3% 3 Bk
I 55 A 5%, FF 488 B & 3 A2 I A AE ST VEGE 897 J5 Ak T i 1R
AT . (H 2 BUH R A R 50 VEGF 3975, 72. 7%
i IR SHRM AR 52 2 18, W4T VEGF 3477 7 fE 513 £F 2 1.
IR 0 i 0 A I G BN IS A 4R 5, AT BEL 1k R T e e
o XTI T R RPE G 2% 22 ] D I 1 %
My B I Z AR 32 BN AT AR 4, B A SHRM {1 26 3 7T fiE 3
FOMSEME LA . Cheung 257 BF 97 F2 W] LLLF 4 AL IR O 321
SHRM 7£#i VEGF 3497 J5 ¥ 1 #iJ5 22, SHRM R 5418, BA
WF5¢ % BL SHRM 5 8 i 40 I ) B 0K S 40 VEGF 34 97 I i 2%
Y TH K 2%, b, I 4 #8 SHRM 534 97 )5 (9 #5522 4 SHRM &7

EO e, B R I AF R SHRM 8 0] 45 S 34 97 S B 2% 1 793 B
£ i LR WEIE, R LAY 19 SHRM 5 5 VEGF 347 1)
WG S %16, SHE B4y 4 3 1) SHRM {1 55 I 00 41 B AR % 45
I AR Y T SHRM f IR ) S 22 .

BEAh , SHRM [ [ 45 4F t /& nAMD 8 2 32 4 VEGF j4
7 TG & E B H %, AR EY, ok SHRM i 7
W ) SHRM AR A SHRM X4t VEGF 3497 I 1% 22 H ¥ )
g 2e' ™ Alex 451 [A R & BL B35 T 9 SHRM 5 5 2% /)
BRI Kumar %' K % BL SHRM 11 L 5 5t VEGF J4 77
JE W3 TG 22 1) AT 1 SR O, A 3 Bl 22 5 AT RE A IR 4%
WFFE X 0 5 5 A bR WE AR [ It 4h, Willoughby % % B4t
VEGF {47 760 /> SHRM J& J% J5 1 20K 2 25 , 4t VEGF 397 o]
WA I A5 1A B 440 D 1) 3 3 1, 0B b i A WA i B, B K
SHRM H1 £ ¥ 1A i 43 B4 08/ M TG 751 762 SHRML JEE JEE A6 o SR 1T,
WA % 94 9T 65 1) 14 4 5% L SHRM W 1R 1l 43 3% 37 0k 20 , (5 2F 4 4k 1%
Sy T RESE AN, (45 5T VEGF 3477 75 FE A% SHRM JE B J5 [fif 19 28
A

4 BES5RE

SHRM J& 7€ OCT _& WL 2 (1 — i 1= S S M 25 S R AIE , il
# OCT i ARk J , % SHRM (1) 45 I K H R AF i A 45 3] T
PEw o SR, AR 4143 19 SHRM #E OCT LRI WA L%
MRS . X 4> SHRM B4 A [R] I 7 75 22 16 & At 1% 07 3K
AL BN 1A SHE W] D 3 AR IS R BR B S IX 43, O 3 B
A RZOGH RN E B K26, 2 BUHAE & 4801 5k
FAR K M 48 ¥ 5% b 30 B A A0 R0 1 2, IR IR T £ 44k
W3R B e A R B e . ZE G IR |, SHRM 1) 22 Bl i 43
W H R AFAE , OCTA 1T LU Sk X 43 & & SHRM H [ I 48 1 G
I 143, BT A R I A i B A 2 T B

WEAE B 5T XF nAMD Ht SHRM AR 41 0 FOE B 384T T X 4,
T s AR A0 o B 45 4 1) R i 45 2 T 0 25 DGR, IR I T SHRM
Xof 8 A TG A — o TN MR, X IR R BT B AR R E
Mo SRR A VF 2 [ BA fEDFSE: (1) SHRM W] £7 78 F B
nAMD 4 [y Z2 Fi il ) 52 ik 24 JEE 952 9% o, 4 CSCR A 25 I & i
MPE CNV  Best 95 F1 0L P 75 52 AN R %, H AT A B3 LB,
CSCR fRIRA] 4 I SHRM , 3 Bl % 4 SHRM (7£ OCT 5 bk
Y 5% 5 I ) R/ SHRM (€ OCT & 2 2 W) & U
i) . fH CSCR wh SHRM ) 843 % A W B , 45 BF 5 4 I & T
BB AR LR N =Y, TEhadEEa4
Ji 20T SHRM B J 23 1T B X 6 B2 % 40 Be 7™ 28 J 8 3 MR
5 SO 18] PR T 2 B, (R 5T % BRBRAIE SHRM 3 A 1Y) 461 3 5% i 3]
SN TR S . BT & L 7E CSCR 4 3 SHRM
H B P B R N TS WA, 2R, 76 A 9, SHRM ()
FRAE B FEXT S5 4 T 68 RIIR I UG 19 5% R 1% 75 58 2 1 0F 58 0k W
M. (2)SHRM 41 5 53 B DX 43 Ko AN [R) 20 43 5 8 IR 45+ i oy e
1% Z 180 (0 B AR HL A 14 R 58 4 B, oA Ok 7 BRSO S ik 0 K
AU A M K M B B Bk f# . (3) SHRM fE4i VEGF 24
YR IT G AR AR R 5 K D) BUS i 56 R B #E— 45



- 490 - B S IR B AR

2024 4E 5 HE5 42 3255 5]  Chin ] Exp Ophthalmol ,May 2024, Vol. 42 ,No. 5

WFSE , LT b 36 5 06 R IR 9T -
FIEEME  BrA1F & 2 AR AR 4 v R

&% Lk

[1] Willoughby AS, Ying GS, Toth CA, et al. Subretinal hyperreflective
material in the comparison of age-related macular degeneration
treatments trials[ J]. Ophthalmology,2015,122(9) : 1846-1853. DOI:
10. 1016/j. ophtha. 2015. 05. 042.

[2] Ristau T, Keane PA, Walsh AC, et al. Relationship between visual
acuity and spectral domain optical coherence tomography retinal
parameters in neovascular age-related macular degeneration [ J ].
Ophthalmologica,2014,231( 1) : 37-44. DOI.10. 1159/000354551.

[3] Sahoo NK, Govindhari V, Bedi R, et al. Subretinal hyperreflective
material in central serous chorioretinopathy[ J]. Indian J Ophthalmol,
2020,68( 1) : 126-129. DOI. 10. 4103/ijo. 1JO_265_19.

[4] Bruyere E, Caillaux V, Cohen SY, et al. Spectral-domain optical
coherence tomography of subretinal hyperreflective exudation in myopic
choroidal neovascularization [ J]. Am J Ophthalmol, 2015, 160 (4) :
749-758. DOI.10. 1016/j. ajo. 2015. 07. 004.

[5] Dansingani KK, Tan A, Gilani F, et al. Subretinal hyperreflective
material imaged with optical coherence tomography angiography[J]. Am
J Ophthalmol ,2016,169 : 235-248. DOI; 10. 1016/]. ajo. 2016. 06. 031.

[6] Arora A,Agarwal A, Bansal R, et al. Subretinal hyperreflective material
(SHRM ) as biomarker of activity in exudative and non- exudative
inflammatory choroidal neovascularization[ J]. Ocul Immunol Inflamm,
2023,31(1) :48-55. DOI.10. 1080/09273948. 2021. 1980813.

[7] Sacconi R, Campochiaro C, Rabiolo A, et al. Multimodal chorioretinal
imaging in erdheim-chester disease [ J]. Clin Ophthalmol, 2020, 14 :
581-588. DOI:10.2147/0PTH. S224672.

[8] Keane PA, Patel PJ, Liakopoulos S, et al. Evaluation of age-related
macular degeneration with optical coherence tomography [ J]. Surv
Ophthalmol , 2012, 57 (5) : 389-414. DOI; 10. 1016/j. survophthal.
2012.01. 006.

[9] Shah VP,Shah SA,Mrejen S, et al. Subretinal hyperreflective exudation
associated with neovascular age-related macular degeneration [ J].
Retina,2014,34 (7) : 1281-1288. DOI: 10. 1097/TAE. 00000000000
00166.

[ 10] Kawashima Y, Hata M, Oishi A, et al. Association of vascular versus
avascular subretinal hyperreflective material with aflibercept response in
age-related macular degeneration [ J ]. Am J Ophthalmol, 2017, 181 :
61-70.DOI:10. 1016/j. ajo. 2017. 06. 015.

[11]Kumar JB, Stinnett S, Han J, et al. Correlation of subretinal
hyperreflective material morphology and visual acuity in neovascular
age-related macular degeneration[ J]. Retina,2020,40(5) : 845-856.
DOI.10. 1097/TAE. 0000000000002552.

[12] Alex D, Giridhar A, Gopalakrishnan M, et al. Subretinal hyperreflective
material morphology in neovascular age-related macular degeneration:a
case control study [ J ]. Indian J Ophthalmol, 2021, 69 ( 7)
1862-1866. DOI:10. 4103/ijo. IJO_3156_20.

[ 13] Abdelfattah NS, Al-Sheikh M, Pitetta S, et al. Macular atrophy in
neovascular age-related macular degeneration with monthly versus treat-
and-extend ranibizumab; findings from the TREX-AMD trial [ ] ].
Ophthalmology,2017,124 (2) : 215-223. DOT; 10. 1016/j. ophtha.
2016. 10. 002.

[ 141 ¥ . SN2 AR 4 RITE nARMD Hh i % A2 R K HOW 3T VEGF 36
SEE S U A [T ] B PR IR A 28 45,2020,20(7) : 1257 -1259.
DOI.10. 3980/j. issn. 1672-5123. 2020. 7. 31.

Xiao SX. Prevalence of outer retinal tubulation in nARMD and its
influence on anti-VEGF retreatment[ J |. Int Eye Sci, 2020,20(7) :
1257-1259. DOI:10. 3980/j. issn. 1672-5123.2020. 7. 31.

[ 15] Daniel E,Toth CA,Grunwald JE, et al. Risk of scar in the comparison
of age-related macular degeneration treatments trials [ J ].
Ophthalmology,2014, 121 (3) : 656 - 666. DOI; 10. 1016/]. ophtha.
2013.10.019.

[16] EBEH BRIk, SMZ IR PG TS5 M [ T]. AR IR 0 2% ik, 2018,
34(5) :512-514. DOI:10. 3760/ cma. j. issn. 1005-1015. 2018. 05. 024.
Wang XL, Chen CZ. Outer retinal tubulations[ J]. Chin J Ocul Fundus
Dis,2018,34(5) : 512-514. DOI: 10. 3760/cma. j. issn. 1005-1015.
2018. 05. 024.

(17 1504 065 5C, WA Ak W8 FR 0 8 JRE K Jif o DI T B2 31 2 0 2 b ik

Wt e [J]. shae 50 0 IR B 2% 35, 2021,39( 1) : 89-92. DOI: 10.
3760/cma. j. cn115989-20190617-00246.
Jiang JW, Chen CZ. Research progress in biomarkers in diabetic
macular edema on optical coherence tomography [ J]. Chin J Exp
Ophthalmol ,2021,39( 1) : 89-92. DOI: 10. 3760/ cma. j. cn115989-
20190617-00246.

[ 18] Chan CK,Sarraf D, Abraham P et al. Meticulous multimodal analysis of
aflibercept therapy for submacular vascularized pigment epithelial
detachment associated with neovascular AMD in a prospective case
series,the EVEN study[ J/OL]. Am J Ophthalmol Case Rep,2020,20:
100916[ 2023-06-28]. DOI:10. 1016/j. ajoc. 2020. 100916.

[ 19]Jaffe GJ, Ying GS,Toth CA et al. Macular morphology and visual acuity
in year five of the comparison of age-related macular degeneration
treatments trials[ J ]. Ophthalmology, 2019, 126 (2) : 252-260. DOI:
10. 1016/j. ophtha. 2018. 08. 035.

[20]Ying GS,Kim BJ,Maguire MG, et al. Sustained visual acuity loss in the
comparison of age-related macular degeneration treatments trials[ J].
JAMA Ophthalmol, 2014, 132 (8) : 915 - 921. DOI. 10. 1001/
jamaophthalmol. 2014. 1019.

[21]Charafeddin W, Nittala MG, Oregon A, et al. Relationship between
subretinal hyperreflective material reflectivity and volume in patients
with neovascular age-related macular degeneration following anti-
vascular endothelial growth factor treatment [ J ]. Ophthalmic Surg
Lasers Imaging Retina, 2015, 46 (5) : 523 - 530. DOI; 10. 3928/
23258160-20150521-03.

[22]Ehlers JP, Zahid R, Kaiser PK, et al. Longitudinal assessment of
ellipsoid zone integrity, subretinal hyperreflective material, and
subretinal pigment epithelium disease in neovascular age-related
macular degeneration [ J ]. Ophthalmol Retina, 2021, 5 ( 12)
1204-1213. DOI:10. 1016/j. oret. 2021. 02. 012.

[ 23] Pokroy R,Mimouni M, Barayev E, et al. Prognostic value of subretinal
hyperreflective material in neovascular age-related macular degeneration
treated with bevacizumab[ J]. Retina,2018,38(8) : 1485-1491. DOI.
10. 1097/1AE. 0000000000001748.

[ 24 ]Maruyama-Inoue M, Sato S, Yamane S, et al. Variable response of
subretinal hyperreflective material to anti-vascular endothelial growth
factor classified with optical coherence tomography angiography [ J].
Graefes Arch Clin Exp Ophthalmol ,2018,256(11) :2089-2096. DOI:;
10. 1007/s00417-018-4121-7.

[25]Cheung C, Grewal DS, Teo K, et al. The evolution of fibrosis and
atrophy and their relationship with visual outcomes in asian persons with
neovascular age-related macular degeneration[ J]. Ophthalmol Retina,
2019,3(12) :1045-1055. DOI:10. 1016/]. oret. 2019. 06. 002.

[26]Te D, Yannuzzi LA, Spaide RF, et al. Subretinal exudative deposits in
central serous chorioretinopathy [ J]. Br J Ophthalmol, 1993,77 (6) :
349-353. DOI:10. 1136/bjo. 77. 6. 349.

CHCRS 1 :2023-09-21 {6 [l 1 :2024-04-11)
(ARG -56T B





