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Abstract
e AIM. To explore the characteristics and application
value of ultra-wide-field auto-fluorescence in Stargardt
disease.

¢ METHODS: A
characteristics

retrospective study of clinical
and genetically confirmed Stargardt
disease patients, using Optos P200Tx for ultra-wide-field
auto-fluorescence imaging, and comparing the imaging
features of traditional fundus color photographs, fundus
55° auto - fluorescence, and optical coherence
tomography, to evaluate the ultra - wide - field auto -
fluorescence in Stargardt disease image characteristics
and advantages of clinical application.

¢ RESULTS: All 76 eyes (100%) had high posterior auto-
fluorescence, while only 42 eyes (55%) of traditional 55°
auto- fluorescence showed obvious posterior high auto-
fluorescence. Sixty-six eyes (87%) of the 76 eyes showed
different numbers of spots, which were distributed from
the posterior pole to the peripheral retina. UWAF can
show clearer and more number of retinal spots than
fundus color photographs, and more completely shows
the number and distribution of spots area. All 76 eyes
(100%) of the patients showed the oval low auto -
fluorescence area induced by retinal pigment epithelium
(RPE) atrophy in the center of the macula. As the disease
progressed, the atrophy area expanded and the low
fluorescence area expanded accordingly. Ultra-wide-field
auto - fluorescence can completely display the atrophy
range and area, but it cannot display in dystrophy depth.
In 48 eyes (63%) ultra- wide - field auto - fluorescence,
strong background auto-fluorescence was seen extending
from the macula to the nasal and inferior temporal of the
optic disc, forming a clear approximately vertical dividing
line below the optic disc.

e CONCLUSION: Ultra - wide - field auto - fluorescence
changes in Stargardt are not limited to the posterior pole
and may extend more peripherally. Ultra - wide - field
imaging is a useful tool for the assessment of patients
with Stargardt macular dystrophy.

2191



EfRIRRIRE 2021 F 128 214 F£12H
815 :029- 82245172 85263940

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

« KEYWORDS : auto-fluorescence; fundus flavimaculatus;
Stargardt disease; ultra-wide field

Citation ; Zheng ZK, Zhang J, Li H, et al. Characteristics and
application value of ultra—wide —field fundus auto—{fluorescence in
Stargardts disease. Guoji Yanke Zazhi(Int Eye Sci) 2021;21(12) .
2191-2194

03l

Stargardt 975 ( Stargardt disease ) E—HEZ W THDE,
HEATPE IR IS B TR R A AL PE i . HOW A8 FRAE 2
FEBREH O XA R 2, |- 2 (retinal pigment epithelium,
RPE) 41 it v IS 4 B HE AR sz it 4 5 it 1 & ¢
DG JEER I A A I RPE 20 M N i 48 BT iy & 2 5 0 A
VBT &1k T e A UL IR ) & 96 6 1E Stargardt
o I IZ W AN BE DT 7 e B SRR 90 (.t TAE SRR
FI R DGR B ARAURIBR T 5 B 830° ~ 55° B9 [, 4 LA
A TR MR SR i A8 Ak T H ETACH BR TS A AR A AR
A, JE 1 A HIR JES AR X6 F Stargardt J5 ()99 12 W, U
FIWrh L B EE Y, BT AIRIK A &P (ultra-
wide—field autofluorescence ) AR 1% £ B UK A1 7] $£45 200°
B A Ko eM% 78 55 35 3 82% P8 I s 1w AL K Ik
Stargardt FHIRHUE T T A MmN 2GS, AWITE M
IR B &9 CAE s T i FIANE, FRATIEE 45 1 — 240
Stargardt 5 8 & A Im PRBORL, BRI S5 RARE 0T
1 &M FG*E
1.1 3% FE S 2016-05/2020-08 76 25 4 4 —
REEREIREL 12 40 22l 52 AZ A A B 8 RO e 1 4 12 1Y)
Stargardt SRR E 38 B 76 R, N ARBRUE. (1) BT A B ELF
A Gass X Stargardt J5 A9 I AR R 2 0UHR HR RS T AL ¥ Bt
DR ZEAL, O MSOGTH 2%, 38 50 DO FRME BE AR I 62
REWRBDE " 240k, 28 SERE RO, Al FEEUN PR IS B
SR AT, (2) A AR EE B O6ERSZ & & RPE
MZEAT . HEBRARAE. (1) M“E A E A A . (2) H
27 B PR 0 RS s A ek 22 e . (3) BEAEAT IR &R T
AR s BHA AT BV E R WA MR IS 1Y RGeS . A R
LA N E 5 0 e, IR 5 B B e 3 A%
1.2 Fik A REEITHRAAER IEW S (best corrected
visual acuity, BCVA) VBT WA | S AT R S R 64 IR
1B AN L8 15 5 OGAH T2 494 (OCT) K IR
e H RIS CHAG K A, IR R €8 BRAGCR T IR IS BEAR B
(TRC-5EX) #£47; OCT %% % FH if§ {5 £& Spectralis HRA
OCT i#47, H S HC N AR IE 5 ~ 8mm , FAHFRAL A LA
S TR A L #EAT K4 . BRIE 55° B RSO A
SR RIS M 487 365 52 ACGHAT s IR M RIS B 906 R
Optos 200Tx FEATHEAT , LA 532nm (1) 4% (0 38 & 6 1 48 -4
RS A K DOCEG BRI AR AT | 24
AF B A0 25 8 B £ S (o7 o ) X 000 sl o LA, 3 £ %
RS vk e (N i =R E B3| R S I K 1k (S K R AN LS
Ui 1Y) Review FPF LI, TR HEATREMR AL B BT A7 A8 55 1
) — L2250 4= B RO BB PR A 52 i, T O £ MR IR
H & DECHRE, T X IR R IR 55° B & %06 M OCT 5%
B A SR I AT 0T

2192

28R

21 MANBEWN—RER FFEABRER 38 ] 76 IR
Fh B 23 i, 4 15 B, 2 6 ~32(F1 12.5+6.3)
%, 10 B RBUIR [ S AN 582, 28 L35 IR A7
IEM A 5532, 38 B b 19 i) 28 32 PG I IE
S ABCA4 LI 578

2.2 Stargardt IFHE =R EB AREKBARKXEHH
FHE  7RfR4t 55° A k2t 42 IR (55%) AT WL i f5
M o etham | HAy 34 IR (45% ) R TE I A BR |, 1
558 DX 35 ] 0 DX IR T S 6 G 114 55 55 6) U A B 3 TG R B A
I 5OOE AR IE O (K 1A) o BT A (76 HR,100%)
BEY )z BRI @ RO K (B 1B)  UESE T A
Stargardt I3 £ 35 35 K LB SRR 1 5 A & 26k R H R 9
SN A3 A7 T AR B KT sl (18 1B)

2.3 Stargardt fm LM ERE SR ARIKB LR A F
BIHFAE 20 76 HR b 10 HR (139% ) [ i 50 5 B 25 45 955
A 2R DB B A0 R IR 66 HR (87% ) VT UL AN [R]85 & 1 35E
A, R BE Oy S B o SR 2000 A3 A, A G A
R €0 B F AR E (L 2A) BT MRS B & OB IR K%
FE R S 7% T Ay 9 BT /RIT B 22 000 ) 400 DO S RE 5, B O ¢ 3K
RBE S A R A X (] 2B) M AIRE H R
FEHR I BE p SBR[ 50 B 1Y 1 & 2, BESRE G F & 9%
A, 4 S P58 400 JC [ & 2, SR A K 9%
AR B 5E  FrAA BE S IS B FYLE S0, YR B
TR 455 L, 00 458 ) R — P G BRE o DR I G 25 40 I e X
W (K 2B) .,

2.4 Stargardt IFH EHEREE ARKB R KK FH
FHIE A 76 BR(100% ) & Y v WL Bt rput b RPE 2
45 BT LB OR BEIAG K 96 X I, Bt A ok i, 245 X
PR ARG KA R Y™K, 95 48 45 1 B8 m) DL/
IPD (S BE X ZE 40 kb, AT 2 J o 25 4 X I K n] i
R AE S X T AR [ R 2O I S B A 2 4 1R
MR 4L 5 OCT # Lo i A K 43 A 7T 2 7R A5 55 O ¥ 48,
ILE 3,

2.5 Stargardt REB ARKEBARXPHNERES
Reg Y9A 76 IR 48 HR(63%) ) MK [ L5t
A LGRS 5t R 2O B BEAL 17 0L 4% S 00 FDAl R 7 b
FERLAE T T8 18— B S (30 D3 LA o ek FE X — 3R B
R 11 S 000 2 3T A0 O JEE (1 5 SR ' T 0 D) 2 A %ot
o A BTN, P A & e E SR E X EE T AR T X — W
M E A AR (] 4) X — T B 53 A2 ] WL AT A 25 4

AL B B R
3 i

Stargardt 5 1) & 55 A £ 228 JLE A DA, Bl A
T O AR A S A TC G JBE 48 ) R 3 BOZA ) T 12 R
12, R A8 B R I 3 IR I 2 A SCER R E
Stargardt SEIELE IR IZ IR IS A 35 90% L) 11, Ak
i PR e 22 08 Ry UK | [R)B JLBE TC 6 B v s AR R A e 1
FASE I A R HETT RAFAIE BRBE DT FRATTIE b 0
JTAIRIE A & 2O 5EG B A RIXT G, B A IR
IS A R DAL G5 B AR Xt Stargardt 35 1) WLEE M Bl 15 BE
B 4. (1) 87 MAIRKE A & 2O R4



Int Eye Sci, Vol.21, No.12 Dec. 2021 http .//ies.ijo.cn
Tel;029-82245172 85263940  Email . 1JO.2000@ 163.com

1 B—REREERBRIERG A MR 55 ARV B, v WG A K2R R 5, (55 J8] 31 XSG ik X b % 5
B HRJEGE) M A RVORAR, AT ILJE AR — B 2 B e R X, 5 R AR A R 5 X i— B 2 43 SRR L [ I T L 3] 5

H RSO R ATz

B2 F—RFREMBREB AERRKAERE A Sargard R HRRZ O, 0] W BEDOERURE R BUE KK, [FSEE
EE BT o0 A BB 1 ERE RS (I ET ) L (BT s R A BRE i 0 A 19 0, (5] INF iy 06 B TR A, BRE S 7 AN+ 903 K 5 B Stargardt
o FE R AR R PO IR, T S B 5 AL o 5 R s A 5 B A 0, I3 I S 7 R 258 L T B 3R B A X (1 R ER

BN .

3 Stargardt FFEHBIARKBZKEH OCT & A EEH.L AT W—R/NAIBETEAL B X286 X E VN 1PD;B. #BE
O XAT L — A R Bl AT [ DGR 45 X B B BT B R M S X ek, Hoh o i T4, H A RO E AR C. 5 A [ — A
# OCT A5, W WO AL G RR3Z 75 2 T A T R 8055 , B 2%, AR AR, vt AL N R B AR ;D . 5 81 B [ — /B
OCT 4., W WLrfuCo MR BRI 28 1 e R AR, JeIakaz 25 2 A 0 254001 2k  RPE 22845 , IROGIRTS , KA B2 B 40 M 45 2547

4 Stargardt FREFB ARKEXIERE GBI 5 Z XI5 A L2900 BER R, 5 FLAR A A 9OEIX Z P
W AR R AT R S R T3 T W — I LT A 3 B (k) S S T B ) 15 SOOI
2193



ERRRIZE 2021FE 128 F£21% F12H
B335 : 029- 82245172 85263940

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

T b S s IR P A8, X6 HIR JES 1Y) B (A B A 48 A 9l
i i TR, N RESE 4 o BB, ) A H
KRS oA B SR I B B AR T T R . AN,
Fx SO BE S Y KOS RE: C A SCERIRGE T, BE S A
FUIBE T B B R 3 0 S5 B, O 2 F & w0t B G
AR (R JR X BB BE R TR LT AR ERA A AR A &S, i
AT 38 ] 0 DX 3l 0 S 7 R i [ & G A B A 1 B, AT
e 1 O ER 3 T I AR L, B T AR RS DA T
RPE H  fEAE G BRI 2O M8 i g v, IR IR TS oot i
TREFENG, R FTIR Y« k4 IR I AER X — R AE AR AR RS
A & DGR A rh S B R 5 B &2, BT H &%
TCTEAS Al A8 B B ) BB, B ) [ R DG 5 55 A8 b B
SR A SR Y LR ) Ay L LR AR A B 1 SRRk TR A
i 5 T J ) R AR JE | X R AL S e R A X DL SR Y
(2) ) MRS A &2 E TS24 F By R o
o BT AT R AR Sh , —SL 201 i AR b A
HRJRE B A2 [FIAE R s o 9] 20 O 400 28 J) T 1 i e
R GAR T B e B, B RTA X — B
TRZEIE B S 2 AL 55032 25 5 RPE 40 A AY L (B
TCTE IR T B BEIX, 3850 T A8 55/ AR AE A0 48 B 3 Fr 38,
AMEER W TE ABCA4 JE N 228 Ir 112 19 Stargardt J5 |1
949% I H 3 LS B0 54 55 R IBAR DG, O iX —1E 4 2
Stargardt Jg (1 L7 F B | 2 X —FEAEAE D 501210 1
Az 1 FEALLR O] b Fe AT W2 2, BIEERS F
W)z ki PR3 DL B B T AIRIK A &9t n]
VAR I A A IR X T Je AR o A2
MRS A R DOLFFERT IE R SR, (3) ) MR
JIE A A& DOCHRAE T R R X T Stargardt i iX
FE—A> B AL T 5 AR B BE X A , AT TRETE X &
RSN A 22 4R R 7 S il DXk (LR 25 ) A AR
By 1N A G A8 400 10X B 32 9 72 0 28 W A AT Tl TR
EAER, AR TESEEFER SRR, X Stargardt 5
G185y ) BT SR AR A e AR R S T A R St
) 157 FE D) 5 B AT T Stargardt 355 258 A 43 B4R 04 T
B . Klufas BB M B £ R 505 Stargardt
oy A 1 AR Je BR T B, TSR L A 85 I A . B
BEZE4n AN EAT B TAY 365 50 25 455 FUAS [R) 7 2 1) )
FEIEZE4E X P4 AY A9 Jr i ol 2R T BE A LA ¥ B AT ke
R ELHRPRI o BTV AR T X Rl o SO R R e A
X N9 AR & JE LA ™ SRR B AT SR A AE P B T T
VIR AE NG DL, TCEERT AR BB R R e e 15 TS AN R At
T2 BV, AN 7EAS 29 191 B SCRk i E
Stargardt i HA I — W A RFEE ST 7 S530F J5 Z [A]
o UETR S MR Ar A, IR AZ 48 50° LU 22 6kl
LRI R E " X —F R IR AP A
7R B WL EEIE 52, Stargardt 5 HHE T N . E, B ATXS
TN AT AR MBI R SO AR A 2538 WM AE X
S R PEGIX AT BE SR BE AR S B XY (4) M
AR [ & 9O CTEIB BB U A3 B T DA B X% 1Y
oA RARALAR SCREAN T M A KT 4 T M T
il 28 F™= B AR BE R R FE NG YT A A RIS B A B ™
AR AR R T T, bR TE R AR R
AR ) IE B R DA T AR B T L D0 O T A
Fit & BE AN L5 BB 3, 532nm Y SOEAS F 67 38 JE b g 3%
$EFt,532nm GG AR T BEOGIUR 838 1 &7 38 B2 T

2194

4 [RIE 52 JE EA B S 0E S/ X T RPE B 28 4 AL D
AT LAIIRSE

DR T ARG E R PO WA TR 5 ZE AR (i 1] )
FAIRIE A RO SR 0 AF EHS AT g SRR 511,
JEHIRAEA 1 OCI HR S b5 AR O S B 5 — 7
T, ) ARIE A R 9O 2 P G BT IR A &
FECHEAT B RS AL B A0 456 ELT7 IR S5 | A77E JR] i 78
AR B AIRIE A R SOEHR ik
TR A %28 685 MR Stargardt 75 975 28 5 1A 20 A 2
il TR HAEALHE Stargardt i 75 P A9 3845 24400 19 505 9
Rl PR I A 3 155 ik — 242 40
&% 3k
1 Pole C,Ameri H. Fundus autofluorescence and clinical applications. J
Ophthalmic Vis Res 2021;16(3) :432-461
2 Heath JRC, Thompson JA, Lamey TM, et al. Classifying ABCA4
mutation severity using age — dependent ultra — widefield fundus
autofluorescence—derived total lesion size. Retina 2021 Online ahead of
print |
3 Goerdt L, Sauer L, Vitale AS, et al. Comparing fluorescence lifetime
imaging ophthalmoscopy in atrophic areas of retinal diseases. Transl Vis
Sci Technol 2021;10(7) ;11
4 Heath JRC, Chen FK. Stargardt disease; Multimodal imaging: a
review. Clin Exp Ophthalmol 2021;49(5) :498-515
5 Dhooge PPA, Runhart EH, Lambertus S, et al. Correlation of
morphology and function of flecks using short — wave fundus
autofluorescence and microperimetry in patients with stargardt disease.
Transl Vis Sci Technol 2021;10(3) ;18
6 Jauregui R, Nuzbrokh Y, Su PY, et al. Retinal pigment epithelium
atrophy in recessive stargardt disease as measured by short —wavelength
and near — infrared autofluorescence. Transl Vis Sci Technol 2021; 10
(1):3
7 Miere A, Le Meur T, Bitton K, et al. Deep learning — based
classification of inherited retinal diseases using fundus autofluorescence. J
Clin Med 2020;9(10) :3303
8 Gliem M, Miller PL, Birtel J, et al. Quantitative fundus
autofluorescence and genetic associations in macular, cone, and cone—
rod dystrophies. Ophthalmol Retina 2020;4(7) :737-749
9 Burke TR, Rhee DW, Smith RT, et al. Quantification of peripapillary
sparing and macular involvement in Stargardt disease (STGD1). Invest
Ophthalmol Vis Sci 2011;52(11) :8006-8015
10 Duncker T, Lee W, Tsang SH, et al. Distinct characteristics of
inferonasal fundus autofluorescence patterns in stargardt disease and
retinitis pigmentosa. Invest Ophthalmol Vis Sci 2013;54(10) :6820-6826
11 Klufas MA, Tsui I, Sadda SR, et al. Ultrawidefield autofluoresence in
abca4 stargardt disease. Retina 2018;38(2) :403-415
12 Duncker T, Greenberg JP, Sparrow JR, et al. Visualization of the
optic fissure in short—wavelength autofluorescence images of the fundus.
Invest Ophthalmol Vis Sci 2012;53(10) :6682-6686
13 Sparrow JR, Marsiglia M, Allikmets R, et al. Flecks in recessive
stargardt disease: short — wavelength autofluorescence, near — infrared
autofluorescence, and optical coherence tomography. Invest Ophthalmol
Vis Sei 2015;56(8) :5029-5039
14 Jauregui R, Cho A, Lee W, et al. Progressive choriocapillaris
impairment in ABCA4 maculopathy is secondary to retinal pigment
epithelium atrophy. Invest Ophthalmol Vis Sci 2020;61(4) ;13
15 Patel M, Kiss S. Ultra—wide—field fluorescein angiography in retinal
disease. Curr Opin Ophthalmol 2014;25(3) :213-220
16 Witmer MT, Cho M, Favarone G, et al. Ultra — wide — field
autofluorescence imaging in non — traumatic rhegmatogenous retinal

detachment. Eye (Lond) 2012;26(9) :1209-1216



