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Abstract

Acute macular neuroretinopathy (AMN) is a rare disease characterized by the neuroepithelium
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lesion of macula. There have been few case reports related to it. This article reports a case of AMN
based on multimodal fundus imaging including ultra-wide field scan laser ophthalmoscope, swept-
source optical coherence tomography angiography, and adaptive optics scanning laser ophthalmo-
scope (AO-SLO). AO-SLO could observe the damage characteristics of photoreceptor cells in AMN
lesions in vivo at the cellular level. This is the first domestic report on the manifestation of AMN
assessed using AO-SLO, combined with a literature review, aiming to enhance ophthalmologists’ un-
derstanding of this rare disease.
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1. 5|15

S FE T [X e 22 400 X FIES 95 A% (acute macular neuroretinopathy, AMN)J2: 22 K i B XA R e 22 | Rz iy 5%
WP, SEREIA 55 O i, AT I, B 5 Bos ik N E LM [1], 5 2L K DG
22 A0 W72 34 (optical coherence tomography, OCT)#E7~x AMN 2L B A1 2 £5 R [2] . 1200 R I AR,
TR R L, Al & 2 AR B IE AMN G5, 2 P UeRkiE AMN 78 H & SO 2 (adaptive
optics, AO)HRJEE % HH I,  DAL[E PR BLHEE i3 %5

2. IRBIEE

B, B, 128, SRR RRZ . FRATCIIRER T HISHRA SR, A 0
PR, M, IREHE R AHIRFIEM /] 0.25, ARFFIEM 7 0.3, AHRARE 17 mmHg, 7 ARAR
JE 15 mmHg, MRS, MMIE, B5E, WE0T, BEALE, BEAAL 3mm, X6 RE. &
WER, BRJRALEL TS, MBCPAR, B0 nT WA ikt . SIAAMA S, Al 2 A PERE R#vE,
AR AN, A b s, BRI 0o R A PR R P 0 X0 RS 3 B X B 41 €2 4 IR
SR 1) F1500 22 A0 T Wr 2 4965 100 5 4% (swept-source optical coherence tomography angiography, SS-
OCTA) ] WAL B BE X 43 iR kb, DI W] WA Z AR 250, R R IR s A & Ay 52k, 32k
PEWAR, AMZZFISE MR Z 58 SO (LA 1) &R ME% R E R (LE 2). BIERDEF R0t
ik 4% (adaptive optics scanning laser ophthalmoscope, AO-SLO) R I, 5 R JEE HE AH G 15 T 25 — B0 X 42k, 404 2
Mok, WIRE R I, BEIRERFL(LIA 3). 45a 2 IR R 202 W WUIR Stk BB X A 2 W X 55 22
TG B O R IR, R A SR IR R S A N R LR . AR R DA R E R
St R R
3. itig

UM BB DX R 2 A I B A 2 5 L IR AR, IO IR ORI A, R AR AE 12~53 &,
ZWTER L, KRR A REERIL, SR IS o0 si5s o0l £ ATy — i ek APE, AT A
WRFT R3] [4]o s 1973 R o B A B AR P R B M, 22 A 2 ) O e IR 3R I A IR R [4]-[6]
P RIEF VAR I TR o 2 R B GEE AR, B T REAA AT O BE R SR e s, BRI e 51 K
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MRS SN o IR 2 YA B 70 2 DR B A B R vh A AE R 2 B LA I st DL TR b iR 3R 6
25 B AR AT RE 51 R AL RSl . 25 5 DA STk AT RED BRI, WTRES SR ok, B
JCRRSZ A AN S e, SR FU IR I - ARG B ASE s T RE S R INOE S L IR A W i
SR, B B RRECRZGW) 5k e Wi L PR — Ik R e B R BN Dl Sk 52 A A L AL 5 £
MIRFIE SN . A RS AMN FTRE 5 I ARIEE 22 2590 MECGEOKT . S BER ANIIHER . A7 ki 2l fi
ST S AR R VAR AR DR [ 7]

(A). (D): FHHRRARE MIREBAHEZN; (B). (C): AMRALIRKE MAIREBARLMBCRES: (E). H): 4
MR % 72 IR SS-OCTA IRIEEIZEM; (F). (G): AMK&AM OCT #I: (). (L): HIRKLAIR SS-OCTA en-face EIH M
JERE: (). (K): AR KR SS-OCTA en-face ML EALE .

Figure 1. AMN performance in ultra-wide field scan laser ophthalmoscope, OCT and SS-OCTA en-face
[& 1. AMN 7E#BI FfRKFE#H. OCT K SS-OCTA en-face AR

(A)~(D): £l SS-OCTA K E LR, (E)~(H): /MR SS-OCTA K& H: (A). (E): #BE SS-OCTA #/Z MR M ;
(B). (F): ¥BI SS-OCTA BK&&ETBANIMERIM; (C). (G): FIE SS-OCTA IRZMIMEI; (D). (H): #H SS-OCTA
Tl E MR E

Figure 2. AMN lesion performance in SS-OCTA
[ 2. AMN &L 7E SS-OCTA HHFRIL
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(A)~(D): AR AO-SLO KgiZsB; (E)~(H): ZHR AO-SLO Kr&igsiH: (A). (E): WHHAMZAHZEEN: (B).
(F): WEAEGIERZ A A Z T R I (C)~(D)s (G)~(H): Miktolu/sesz S am i R IR 1R

Figure 3. AMN lesion performance in AO-SLO
[# 3. AMN 77 AO-SLO FHIRIN

AMN R I ALE B BE X S8 0 M HEA 1 — DB 2 AN BUR IR SR AL, 7] 260K, THERSFE [0

[T [3] o PRI 0 S € 25 2 B AN [ T R BN RS 41 (At o MEEFAS 2 ] R B 0 AW & 16 o0 5055 R S X
AR R OB Z S i A e 5 5%, BLEDGEUR NIE, H e b= A0 T R IR I AL ikt . 210
%&ETEJZT%TWJ%LEEF&HE*HEJJHEU?&E’HEE&ETF&[S] IR Ji55 e, [&] (electroretinogram, ERG) K £ ¢ B & 5

s TR FIRAIRSZ A ALIRIEFRAIC, RSV AR A B A0 245 [9]: 2 AR A I R Ha ] (multifocal
electroretlnography, MFERG) R X 3 B X E AT SERG AR A A, R ILIEH[2], Browning [10]/ Maturi [11] %
T PR BT I RORT R 8400 A B8 X 3 — o S S T S R e 35 FEE ARG [12], $ s )6 I S2 25 4 i B LR 248 e ]
REZ 4. HRJIE 2% 618 52 (fundus fluorescein angiography, FFA)JCBH 048, /b HUE 5 AR I IR [ 5556k
[12], #eEE A AMN AN R R0 5 I /5 1 8

7E OCT EIMH[8] [13], AMN SMEI(1-5 R) FZERINIMZIZ I MR Z B S, -0 a4
AR B B RS s AR 1, AMZE RIS MR Z SO O, AMZEASHE, AR IR A4 R R S Ay i 2k
BEJS 1) 2~4 i, RS AR SRS BT K, AMZE A AR B AT Be K AR o W0 I 8 G B
AR . ARIE AT E OGRS A A P T IR AR LR, R A R GBS AR 4 AR 5 RPE 0 i T ik
BEMIRKAE L. AMN JFEIE R TS MM ESMNZ, FEAl& 2 SR AHIRE . SMZZ RN AR E & R
71N AT BEATAE 68 52 245 2 P Ak 2 20 5 R 7K A %Vfﬁémk%ﬁﬁhrﬁﬁﬂx%%meaT%%
AEE, W LLARRE S 4 A MR AT 2R 5 E IR K AR AE . T OCT HISRILA R A IR 2= B4 if 5 )
SRIL 5] EE AMN [8].

AMN [ HR R A R R SR A R AR B, W BRIE ORIZEUR S . T B 5 S X e B B 1 A 2 AR
PRI AR . B 2 R ERR R LA . SR E R E K. 2R R AR E S K
BRSBTS [7] [14], X LB HR I R T B0 BRI AR I AT OREEIR AR AL B RRET I s AT T B AR,
OCT Al RERINAMNZ MRS . AMN TGS, H AT&A A 206G T FE[4] [6], MG A AW
BIT & TERBRNLE] L2\ 5 G 20E R 3 BT B R ARG, WOy T o FIRE B TR . Sz dmil ).
PUW BRI, il DASCE IR IMIE R IR YT, (RS I 5T R X 23607 7] LA AMN il J5 340 400 7% .
R AAE — LERR IR IR 8 2 LU AN S IR B & JF 7™ 3 B 5 e i 55, e A0 ME R WS B U R A I R AR
JT[15].

AMN i 5 7E 1975 -1 Bos I [1], Rt e 0 T A JZ A, - Priluck i A AR 5T M % AMN
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TR E AL TR Z A E[16], B AR FRBOR BN SO AMN R 202 25 40 e = T [9], OCT
TEHR AL F B 240K AMN iR 50 A T AN ZE AR 2] . ARYE AR OCT KB, FK: AMN 20 NP RL[17], 1A
B 5% i o 2P o ] 8 25 B 9 A% (paracentral acute middle maculopathy, PAMM), 34 MR E 1% 2 &
RS, WIZEASH, NRRIUAIMRZFIMZIE SR, BREATT BT, SMZZA M. IRBHS A % & 1)
R AR R R S5 A4 AR AR T 3 I 2 AR A FIR RS AR. P IS ke B G 1) BEEAA A 4 281 4 7K F
M5 AMN i ek T 45 R0 DX 58 4 ol 48 ) 1 0%

F S 27 e B FH TR S5, DN R0 1 DR A 7 | PRI 15 2 M T 4 v BRI B 1 43 %2 [ 18]
NI IR ER B AN A2 58 S8 R ) e 2 S5 4, AR5 R A e rp OB ], 77 A sh 2R A 1 B T 15 2% . 1997
4 Liang ¥ AO R T AHR[19], i AT &AM TS 22, P id I nT AR ) S S B S w454 IRICAH
MU 5 IR X AR A, 38 38078 T A w2 I I JEE 4 6 2 1) 23 28 I R 5 R R R A0 D ARG, 72 42 % Gl
OCT Z5 0] AGA A F A I IS & F2 4540, AH | T IR AR ZE BIARAE, MR 3 BR324 20 um, S A2 LAk ZII4H
K, TCVEAF BRGNS A R . AO 454 SLO RSBV PR IE S . Jofi). BREERI 41
PR, 19202 2~3 um =7 PEEE A B B2 2R 4E . R AR 4 2 R RS IS, FERFFL R
T AR B B8 R A I B AR . AR WS AHOCPE T B M . T YRR SRR, SEBLIG PR A B A
TN B A2 W, W S0 S B T Rt e R AR A, DAk 03 1 7 B AR B IR T R, AO FE IR B R A A R
I LA IR SR AL SRS 40 T 5 2

BEPE SR E ) — ANRERR X3, B MR AR ARRAE G A 2 A FEE R i . MR 2 ) s 25 P 5
XGRS N o R o B B0 (10 SR W A3 A3 R T 0 9 A8 X R RS 4 2 17, AO HRJES A&
BHEARAES W sk BEB S 2 W77 T BA B A . il S e g, AO ReS R & AL AR ) i 5
PEDX PR A8 DX 3, A 3O B r o ] 5 ) L AR N AR X3, 8 7 DAL 2 R 1) S 5 [20] o 7E 50 38 B o
MBI [21], AO HRJE G AT AR5 21| 4 €65 A5 38 400 I JIE 248 0F v o TUT R 200 e {1 35 P55 BRI T B 3
Ko {E Stargardt J 5 P00 IR AL HELH MO T AR 3G K, 4 i 285 R BRI, LA 44 P -5 ML 40 i 2T ) 2 3
K, fE Stargardt FE20 & A O MARAELH BT, SO 2 MAK. 7E Bietti 45 AR X AR 1 i 357 400 I e
S22 5 TP R AL e R AHE 5% 16 mURAVL AR PE I “ B 8”7 A 1 R B AR S 2
IR Ge R R AL o 1T A AR A A 18 £ #E LLER L4 i 22 Sl 1) 7y He e

AHET ARG K AO-SLO R 40, & Fl A E YCHRE S B B X i 240 0 i A8 A 1 3 B )l 27 R
JREAAR R HIRI . 45 G065 A T T2 42 486 10U RRAGORE 20 W8R8 X L9 e A ) FE R AN 1) D) T 20K
MRS 2 MRS o A 2QHR SRS AGIBE G2 W7 S 3 BT X Ao 20 400 X 075 A5 B 05 375 248 S0 7 00 IR B35 A2 7
B, R BRI, AL BRI, BERIRIZEIRES . 1E AMN B HET AO HRJE G AT 5k
ANALURB A A, B 4K B . (2 AO HRJERAR MRS 2 N FIRRHR R 29T T8, M
RIE BTG IR, ARSCHEICARIE B R, 45 -G AR DG SO0k CARIE T AMN 6] AO 541852 K I
PRI AMN £ AO BRI BUE BRI RL, ARSI IR TAE SR AL 4 .

Hansen [22]& 383 MR 1AL BT IS AU S O BT TH G BIUB S R IX 38 —3%, 5 SD-OCT W23 (1)
HNZRLR B 451 X 3 — 3, H AO-SLO AT LA 5 51 Xof AR 19X i [X I3k 438 1k Y6 A2 B b 5, WA A0 B 2 1
N, AU SE LT s N AE S B U5 6 B 2R A PR R R 4% TE B RAS R 2 . Mirejen [23]383d AO HRJE
FENUIL SR BIAEAN M 5 2k, BRI 3R AL, RIVHIR KNI FIME, ERMBOA IR BT EL OCT ML 42 2 i ktik
FLoh, VIHEANIE A Rk, 3~6 HJGE 1, 1F SLO FJLFIIEMEL R tt, SD-OCT H iR 44 A1
A MAEE e 5, AO HRJRAHHLAY BN S B 45 AL WL HEA R R 1 0 R S8 B 2, 5 B WL EF IR SOEIR —
B, SMAERSS RARRT . Audo [24]i 1 AO HREEAHALIFIFE M 53] AMN 55 451118 99 J5 B IXE [X 5 A A R
ML, HEHCEREL, BEVIEE, 1 H WAIEEIE K, TEEE RN L RGO, AR 12 AR, )
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HEAR ML 453 0313 7742, SD-OCT W B RIMZ IR AR MR ELAAAE, KRR A IR iR JE e 2T, AR
B, X5 EFFAAE I I SR 3. Kadomoto [25]i1d L 5 £ AO-SLO [R5 25
PR CIEZ B LK, BERERAL, AO-OCT R /R sz 4 4uM sz 40 X I, k& Ay Sk [ A4 45
TSI, ATE O, ANIREASMZIRAAAE S S e BEVIRE 2 ., AR 55 O RO R A A 1Y
BT, JLIRAE AO-SLO S Rl HEAN ik MK &, AO-OCT SRt AT MBS, (Hilk& AT
B, HNIRIE NI JZ B AR DB SO R BT LA IR JER BT 75 AR S0 A SR Tk 15 A
Bt

B AO HRIKHMUREA NN, PR B2 T AR S 21 50 IS AR K AL I R A5 #2284k, SR 2 T (1 URK
P, WEER] AMN GB35 TG ESZ S A0 I IR 00 s, FLEE L AR (453 03 £E AR B AR 2ty AN R 15 A 12 R 0 47
75, SEHUAINL A XHR AL AT PRAG, X AMN 3K — 22 A 58 4 1 SRS 4R AR

SE

[1] Bos, P.J.M. and Deutman, A.F. (1975) Acute Macular Neuroretinopathy. American Journal of Ophthalmology, 80, 573-
584. https://doi.org/10.1016/0002-9394(75)90387-6

[2] Feigl, B. and Haas, A. (2000) Optical Coherence Tomography (OCT) in Acute Macular Neuroretinopathy. Acta Oph-
thalmologica Scandinavica, 78, 714-716. https://doi.org/10.1034/j.1600-0420.2000.078006714.x

[3] Bhavsar, K.V, Lin, S., Rahimy, E., Joseph, A., Freund, K.B., Sarraf, D., et al. (2016) Acute Macular Neuroretinopathy:
A Comprehensive Review of the Literature. Survey of Ophthalmology, 61, 538-565.
https://doi.org/10.1016/j.survophthal.2016.03.003

[4] Yzer, S., Freund, K.B. and Engelbert, M. (2012) Imaging in the Diagnosis and Management of Acute Macular Neuro-
retinopathy. International Ophthalmology Clinics, 52, 269-273. https://doi.org/10.1097/ii0.0b013e31826704a4

[5] Hirooka, K., Saito, W., Noda, K. and Ishida, S. (2014) Enhanced-Depth Imaging Optical Coherence Tomography and

Laser Speckle Flowgraphy in a Patient with Acute Macular Neuroretinopathy. Ocular Immunology and Inflammation,
22, 485-489. https://doi.org/10.3109/09273948.2014.916305

[6] Douglas, I.S. and Cockburn, D.M. (2003) Acute Macular Neuroretinopathy. Clinical and Experimental Optometry, 86,
121-126. https://doi.org/10.1111/j.1444-0938.2003.tb03070.x

[71  ZEFDK, #oow, TouB. SRR BT XM R AR[I]. B St A ER R R &, 20086, 24(3): 240-243.

[8] Fawzi, A.A., Pappuru, R.R., Sarraf, D., Le, P.P., McCannel, C.A., Sobrin, L., et al. (2012) Acute Macular Neuroreti-
nopathy: Long-Term In-Sights Revealed by Multimodal Imaging. Retina, 32, 1500-1513.
https://doi.org/10.1097/iae.0b013e318263d0c3

[9] Sieving, P.A., Fishman, G.A., Salzano, T. and Rabb, M.F. (1984) Acute Macular Neuroretinopathy: Early Receptor
Potential Change Suggests Photoreceptor Pathology. British Journal of Ophthalmology, 68, 229-234.
https://doi.org/10.1136/bj0.68.4.229

[10] Browning, A.C. (2003) The Multifocal Electroretinogram in Acute Macular Neuroretinopathy. Archives of Ophthalmol-
ogy, 121, 1506-1507. https://doi.org/10.1001/archopht.121.10.1506

[11] Maturi, R.K. (2003) Multifocal Electroretinographic Evaluation of Acute Macular Neuroretinopathy. Archives of Oph-
thalmology, 121, 1068-1069. https://doi.org/10.1001/archopht.121.7.1068

[12] Yeh, S. (2011) Acute Macular Outer Retinopathy (AMOR): A Reappraisal of Acute Macular Neuroretinopathy Using

Multimodality Diagnostic Testing. Archives of Ophthalmology, 129, 360-371.
https://doi.org/10.1001/archophthalmol.2011.22

[13] JEPIEE, A%k, T, 4. SRS e AL R AL I R & OCT RHIE[I]. HRFY, 2016, 25(6): 391-395.

[14] Rodman, J.A., Shechtman, D.L. and Haines, K. (2014) Acute Macular Neuroretinopathy: The Evolution of the Disease
through the Use of Newer Diagnostic Modalities. Clinical and Experimental Optometry, 97, 463-467.
https://doi.org/10.1111/cx0.12161

[15] Shroff, D., Kothari, A., Gupta, P., Sahni, T.K. and Narain, S. (2022) Hyperbaric Oxygen Therapy Combined with Im-
munosuppression for Acute Macular Neuroretinopathy in Systemic Lupus Erythematosus. Ocular Immunology and In-
flammation, 31, 355-361. https://doi.org/10.1080/09273948.2022.2029497

[16] Priluck, I.A., Buettner, H. and Robertson, D.M. (1978) Acute Macular Neuroretinopathy. American Journal of Ophthal-
mology, 86, 775-778. https://doi.org/10.1016/0002-9394(78)90119-8

DOI: 10.12677/acm.2025.154988 730 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154988
https://doi.org/10.1016/0002-9394(75)90387-6
https://doi.org/10.1034/j.1600-0420.2000.078006714.x
https://doi.org/10.1016/j.survophthal.2016.03.003
https://doi.org/10.1097/iio.0b013e31826704a4
https://doi.org/10.3109/09273948.2014.916305
https://doi.org/10.1111/j.1444-0938.2003.tb03070.x
https://doi.org/10.1097/iae.0b013e318263d0c3
https://doi.org/10.1136/bjo.68.4.229
https://doi.org/10.1001/archopht.121.10.1506
https://doi.org/10.1001/archopht.121.7.1068
https://doi.org/10.1001/archophthalmol.2011.22
https://doi.org/10.1111/cxo.12161
https://doi.org/10.1080/09273948.2022.2029497
https://doi.org/10.1016/0002-9394(78)90119-8

Wy, M2t

[17]

(18]
[19]
[20]

[21]

[22]

[23]

[24]

[25]

Sarraf, D., Rahimy, E., Fawzi, A.A., Sohn, E., Barbazetto, I., Zacks, D.N., et al. (2013) Paracentral Acute Middle Mac-
ulopathy: A New Variant of Acute Macular Neuroretinopathy Associated with Retinal Capillary Ischemia. JAMA Oph-
thalmology, 131, 1275-1287. https://doi.org/10.1001/jamaophthalmol.2013.4056

FENE, M, A G RDG AR 2 YR SR B ) R (P 3 TS E R [J]. DA SO IRE, 2024,
53(5): 12-27.

Liang, J., Williams, D.R. and Miller, D.T. (1997) Supernormal Vision and High-Resolution Retinal Imaging through
Adaptive Optics. Journal of the Optical Society of America A, 14, 2884-2892. https://doi.org/10.1364/josaa.14.002884
Kreis, J. and Carroll, J. (2024) Applications of Adaptive Optics Imaging for Studying Conditions Affecting the Fovea.
Annual Review of Vision Science, 10, 239-262. https://doi.org/10.1146/annurev-vision-102122-100022

Britten-Jones, A.C., Thai, L., Flanagan, J.P.M., Bedggood, P.A., Edwards, T.L., Metha, A.B., et al. (2024) Adaptive
Optics Imaging in Inherited Retinal Diseases: A Scoping Review of the Clinical Literature. Survey of Ophthalmology,
69, 51-66. https://doi.org/10.1016/j.survophthal.2023.09.006

Hansen, S.O., Cooper, R.F., Dubra, A., Carroll, J. and Weinberg, D.V. (2013) Selective Cone Photoreceptor Injury in
Acute Macular Neuroretinopathy. Retina, 33, 1650-1658. https://doi.org/10.1097/iae.0b013e31828cd03a

Mrejen, S., Pang, C.E., Sarraf, D., Goldberg, N.R., Gallego-Pinazo, R., Klancnik, J.M., et al. (2014) Adaptive Optics
Imaging of Cone Mosaic Abnormalities in Acute Macular Neuroretinopathy. Ophthalmic Surgery, Lasers and Imaging
Retina, 45, 562-569. https://doi.org/10.3928/23258160-20141118-12

Audo, I., Gocho, K., Rossant, F., Mohand-Said, S., Loquin, K., Bloch, I., et al. (2015) Functional and High-Resolution
Retinal Imaging Monitoring Photoreceptor Damage in Acute Macular Neuroretinopathy. Graefe’s Archive for Clinical
and Experimental Ophthalmology, 254, 855-864. https://doi.org/10.1007/s00417-015-3136-6

Kadomoto, S., Muraoka, Y., Ooto, S. and Tsujikawa, A. (2023) Structural Changes in Acute Macular Neuroretinopathy

Revealed with Adaptive Optics Optical Coherence Tomography. JAMA Ophthalmology, 141, 400-402.
https://doi.org/10.1001/jamaophthalmol.2022.6394

DOI: 10.12677/acm.2025.154988 731 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154988
https://doi.org/10.1001/jamaophthalmol.2013.4056
https://doi.org/10.1364/josaa.14.002884
https://doi.org/10.1146/annurev-vision-102122-100022
https://doi.org/10.1016/j.survophthal.2023.09.006
https://doi.org/10.1097/iae.0b013e31828cd03a
https://doi.org/10.3928/23258160-20141118-12
https://doi.org/10.1007/s00417-015-3136-6
https://doi.org/10.1001/jamaophthalmol.2022.6394

	多模式眼底影像诊断急性黄斑区神经视网膜病变
	摘  要
	关键词
	Diagnosis of Acute Macular Neuroretinopathy by Multimodal Fundus Imaging
	Abstract
	Keywords
	1. 引言
	2. 病例摘要
	3. 讨论
	参考文献

