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Abstract

Acute retinal necrosis syndrome (ARN) is a rare virus-infected uveitis syndrome characterized by
necrotizing retinitis, which may be complicated with retinal detachment, vascular occlusion, optic
neuropathy, vitreous inflammation and other complications of visual loss. ARN is often caused by
varicella zoster virus (VZV) and herpes simplex virus (HSV) infection. Without timely and accurate
diagnosis and treatment, it may lead to devastating visual consequences. The detection of intra-
ocular fluid by polymerase chain reaction provides a rapid and sensitive method to determine the
viral cause of acute retinal necrosis, and provides a basis for timely and accurate diagnosis and
treatment. This paper reports two patients with ARN who were diagnosed as varicella-zoster virus
infection by polymerase chain reaction (PCR) in aqueous humor. They were treated with vitrec-
tomy and recovered well.
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1. 5|15

AERML IR FELE S 1E(Acute Retinal Necrosis Syndrome (ARN)) & —Fh 2% L 558 B 86 G 1 1 4 I 46 4
HAE, RINUAEEIRFCIHEAA 5 AR AL 58, PTRESH AR B9 . M P ZE . MR, B%
TR RIS SRS BRI RIE 1] W R B HERZ BANATT , AT RS SRR ME IR 5 F2 2] ARN
S HYRIZ SRR 2 AN 0L 5, B KE AR R R (VZV) A2 e 1 201 2 BY(HSV-1, HSV-2).
BRI TE(CMV), LU ZE L E-B R ER(EBV) [3] [4]. ARN % &4 T ThREIEH i, sy ) n]
DURRARE I R BUAE iz W, (E S5 451 K A S L0452 WA E R HE[S ], IR SEHRIE 6] FR 12 %A 70% LA
b, ZHEEWRS AN R SS . S EER . RNK, W0 BEERRRES NIRRT
POBARINSE, #izh, RO RRE T REREE AR AL T —M s, RE R E 2
AL SR S SE S AR B BRI IR, O SR 2 ORISR AEIRHE 7] [8]. ARN AT 1 H & R Pedz i iR
RS, VERREEE, BT IEIEAORE, BRI, REFR. BORMPURERRITIUS THHE, ARN ML)
TG ATARARZE R LG 25 %6 1] Rk 80% [9] [10]. ASSCHIE ] ARN fE3, i 5 A MEs s Bl 5 7K
R A RIS IR R, R B TIFIARAT T FARIBYT, R3] 7B HIKE .

2. AflRE

Rl —

B, B, 56 2, AR, BG5S KT 2021 41 H 24 HEE—IR AP, #: Vod
#5020, Vosl.0. fGHREEBIRAMERM, MMEEAE R RKEFENR KP, #iEHR, KR, Tyndall fiE(+),
WTRRSCFRE, AT REIE, MIUBRE, B 4 mm K, SOCRETE, SRR, ST 0GR
F, BEARM, IRRBANE. AIRGEITRMm, MAEEH, 5K, Tyndall fiE(-), SIS, HEFL
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B, BEAAZ3mm K, MGCRPFAE, SRRRE S, BRI, RE. Wi, A4, CDh=
0.3, A/V=2:3, WK, B OMEIEE(LE ). 2Wh: 1) AIRFE L, 2) SURZEME ANk,
BIT&E: ANBETULSEEAH R A, T USRI EFRPTAR MA@ UGG BT s Ui 2ss
SHIESCRRATT . 2021 4E 2 F 1 HHBESH: Vod: 0.15 0s1.0; NCT: 0d13.0 mmHg, osl5 mmHg; #7HR4%
JEIRAEFR (), AN AT WL KP, BTG5, MLARSCERGE, BEFLZGEMERCR, BEAZ) 5 mm K, X
AR, SRIARTIX ] W g, SR BN, BRI ARk, IR BN .

Figure 1. Case 1: Wide-angle fundus images of the right eye. (A) On January 24, 2021, vitreous opacity, retinal vasculitis
and extensive yellow-white necrosis were seen in the retina; (B) On February 1, 2021, the fundus of the left eye showed that
the boundary of the optic disc was unclear, the retinal vessels had white line-like changes, and extensive yellow-white ne-
crotic foci were visible in the retina; (C) On March 1, 2021, the vitreous opacity was reduced and the retina was in place; (D)
On March 15, 2021, the fundus of the eye after surgery showed that the vitreous cavity was transparent with silicone oil, the
retina was flat, and the retina showed laser spots and scars; (E) Fundus map of right eye on March 22, 2021; (F) On April 19,
2021, the right eye fundus picture showed silicone oil in place and retinal scar; (G) On June 1, 2021, silicone oil was in
place, retinal scar; (H) on June 23, 2021, refractive stroma opacity, silicone oil was in place, retinal scar; (1) On July 5, 2021,
the fundus picture of the right eye after cataract extraction and intraocular lens implantation and silicone oil extraction
showed that the refractive stroma was transparent, the retina was in place, and the retinal scar; (J) Retinal scar was seen on
July 19, 2021; (K) On July 28, 2021, inflammation subsided and retinal scar

L &6 1 AEIRISARKER. (A) 2021 F 1 8 24 HRBEIEERS, MMRMEXRKE, AMERTL ZEAE
IFEAt; (B) 2021 2 A 1 BARRKE, EhRAZFRE, UMERNESBEHENE, MR ZRE
BIRFELL; (0)2021 &3 A | HRBBMHRARRE, WMIREN; (D)2021 3 B 15 AARGERKE, EhREEE
PEREMIBRA, MMAETE, WMEILSAERIR; (B)2021 43 A 22 BARRIKE; (F)2021 44 B 19 BARR
KE, EFREREL, MWERR; (G)2021 F6 A 1| BIUERES, MMERR; (H)2021 F6 823 BRENx
BEURM, FEMTERL, MMEERIR; (D 2021 %7 A 5 BARBAEHRA TRREAEANEHEEARGRKE, Ef
RSB BUERR, MMBRTESL, MMEERIR; () 2021 7 B 19 BRMMERR; (K) 2021 47 A 28 HRXAEHE,
PP RERRIR

BFRARL, M TFRE2 R, AR, MJTFRE2 H 2021 42 H 28 HE ZIRAPBt. #1E: Vod:
0.2, os: 0.1, HFIE: ou: MBI EI. NCT: 0d12.0 mmHg, osl4.3 mmHg. A HREEERAMEFE M,
WEWT UL KP, 55k, Tyndalll fE(-), HLIESCHNS, B0 JaAhiE, AR, BHA2Z) 3 mm K, Xf
HERFHREE, ARARTR M, BRI AR, RIRBIAE. ARERIR G, MAEEW, 715 HE,
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Tyndalll fiE(-), HTRESCHRIE, &0 ERGE, RN, BERL 3 mm K, XOGRGHEHL, SRR M,
PerRIR s, IRESABEOLE 1. B 2). BEKIET PCR ff. Z2WiN: 1) SRS EIRIELE &
fiEs 2) WIRZHEEE AR, 1297480 AFE TSR, TSRS IR . iz
LA, HEVEBYUR ST CRAYT . 2021 4E 3 H 5 HAT A IRBEEATIBRAR + MMEEOE + &
TIEFEAR, A7 HR B 338 A i o A B8 B 9 F 9 B, 2021 4 3 H 9 HATH IR BEFSAAVIBR A + MINEBOE + 1
MIEFAR, 3 H 12 HAT XU B A s v i 5 E s S 2021 45 3 F 15 HHBER 1% 4L: Vou: $5%0/40,
NCT 0d12.3 mmHg, os11.3 mmHg; XUHRZEBRAMEFRM(+), AN DY KP, BI5HER, SRS R
. EEFLZGEMROR, BRAY S mm K, XOURGHEEE, SRARTE AR, SRR, B
WEEIE S, IR, SERMAIL NS, WERD, O/D =03, A:V=2:3, MME-FK, KBTI
BOGBE, BB OM R G

BT 2021 4 6 H 24 QAT A IR + B P Rl A FUA N TEDIRIRRELAAR . 2021 47 H 20 H
A7 A7 MR A B HE + P e 7 LA N T SRR A AR . 2021 £ 7 A 20 H B 6L: Vod: 0.25, FFiE:
+0.25/-0.75 x 145—0.3—; Vos: 0.15—, HriE: +0.50/-3.25 x 35—0.15+. KRN T SAARLERL, BRI
WTE R, RIS WARELIA TG, IR, C/D 2903, PR, 82 MR Al IR IH PR BO6BE & 1 R aE
PRSI KL, BEBE AR O RO (LK 1. 1 2).

Figure 2. Case 1: Wide-angle fundus images of the left eye. (A) On January 24, 2021, the fundus was normal; (B) The fundus
was normal on February 1, 2021; (C) On March 1, 2021, vitreous opacity, retinal vasculitis and extensive yellow-white necro-
sis were seen in the retina; (D) On March 15, 2021, the vitreous cavity was transparent with silicone oil, and retinal laser scar
and scar were found after surgery; (E) On March 22, 2021, the retina was in place; (F) On April 19, 2021, silicone oil was in
place with retinal scar; (G) On June 1, 2021, the refractive stroma was turbid, silicone oil was in place, and retinal scar was
seen; (H) Left eye fundus map on June 23, 2021; (1) Left eye fundus map on July 5, 2021; (J) On July 19, 2021, refractive
stroma opacity, silicone oil in place, and retinal scar were seen; (K) On July 28, 2021, the fundus of the left eye after cataract
extraction and intraocular lens implantation and silicone oil extraction showed that the retina was in place and retinal scar

E 2. 761 £RIAREKER. (A)2021 4 1 A 24 BRRKES; (B)2021 £2 B 1 BRUREKIES; (C)2021 3
A1 BUHEARR, MMELERNE, HMERRIZEAEREH; (D) 2021 £ 3 B 15 BAREREIBAEE
HIERR, MBS R BR; (E) 2021 £ 3 A 22 HRMMBEAENL; (F) 2021 &£ 4 A 19 HILEEHER, HMEERIR;
(G)2021 £ 6 A 1 BIUERBECRM, REmER, MMEERR; (H)2021 46 B 23 BARREKE; (D20214F 785
HERRIKE; (0)2021 F£7 A8 19 BREXBBER, #HEM, MMERE; (K) 2021 F7 B 28 BARBAMERE
MALSRAENERREARGRER, EhIRMRER, WMERR
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R —

BF, &, 578, WARMIITRE 1 ART 2022 49 H 26 HAR. 45%8: Vod: 0.5, Vos: F3//30 cm,
NCTod17.0 mmHg, os13.5 mmHg. AREEEICTM, MPEE, 315, Tyndall fiE(-), HLRSEEE,
BEFLIZIE, EAAZ) 3mm K, WM AT, SRATEM, BEAREERM, KWL SSE, G4, oD
~0.3, A/V=2/3, MIMESINSCIRSAE, BEBEHL MR . 72 IR I, T 77 Al WLERIA T KP,
FAREEN], [ YR, Tyndall fE(-), SLARSCETE, MEALER, BHAEZSmm K, XHGERNRE, SRAR
M, B VR, HRJR AR B, IR R SYSOIR R, PRI R L 2R R, R
ALz A AL, CREEEX . B RN IR R R RS A REURE 7~ A HR AL PP L i
ER A, MR L2 3 A ARG LA 3). BUR/KIET PCR KA. 2WA: 1) R
JESRAELEAAE; 2) WHRZEME A AR, T 2022 4 09 A 27 HAT A RIS AN EE% S 2022469 H
30 FATZe BRBEFSA IR + MUMNBLEOE + FElIER + B 8 HAR. 2022 45 10 H 4 HEBetE
M: Vod: 0.5, Vos: F31/30cm, HilF: od: +1.00/~1.25 x 75—0.8, os: +7.50/—~1.25 x 90—F5%/50 cm;
NCT: od15.0 mmHg, 0s12.0 mmHg; 7HRERGEMEFEML(+), SELRPEN, HOXTER, MABEW, §5EHiR,
Tyndall(-), BEFLIEIE, 293 mm, @tRARM, BERAERENEEMIET, R WAL TS, MM R 54
ARECAR, AR I T L R R, RIS ] DL 32 3 (1 bR BEkE, LR AHBEIX, L] DO B .

Figure 3. Case 2: Wide-angle fundus images of the both eyes. (A) On September 26, 2021, the fundus of the right eye was
normal; (B) On September 26, 2021, the fundus of the left eye showed that the boundary of the optic disc was unclear, the
retinal vessels had white line-like changes, and extensive yellow-white necrotic foci were seen in the retina, which had in-
volved the macular area; (C) On October 4, 2021, the fundus of the left eye after surgery showed that the vitreous cavity was
transparent with silicone oil, the retina was flat and the retinal vessels had white line-like changes, and extensive yel-
low-white necrotic foci were visible in the retina; (D) On October 10, 2021, the left eye fundus picture showed retinal scar;
(E) On December 12, 2021, the left eye fundus picture showed local macular detachment; (F) On January 17, 2023, the left
eye fundus picture showed silicone oil in place and retinal scar

E 3. &l 2 I AEIRIKER. (A) 2021 9 A 26 BARIRKE, EdLRKER; (B)2021 49 A 26 BZARIREKE,
B UMEARRE, MWENEEB%ENT, UMRTRIZEEEIREHE, ERREAEHKX; (C)2021 F 10 B
4 BERAREFIREKE, EhRRBEERHER, UMRTEAMERDESBEHFNE, AMERTRIZEEER
Ftkt; (D)2021 £ 10 B 10 BARRKE, EFRAMERER; (E)2021 4 12 A 12 BERRKE, BdhLRHEH
BiES; (F)2023 € 1 B 17 HERIRKE, EREMEN, RMNERR
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3. &8

1) 5t 1 p57K PCR Al g R SosAKE IRRZ i B (VZVZ IR FA T, IL-6 J¢ IL-8 Fhimy, IRz N
VZV IEG(LE 4).

Frs LR/ B 4R LA ZEJEH Rl prpes
1 IL-6 3836.0 pg/ml 1.0~50.0 FrUETT
2 IL-8 3660.4 pg/ml 0~20.0 Pk
3 VCAM 4239.5 pg/ml 200~1000 LR CVARTA
4 HSV % 0.0 # J1/ml <1E+03 BT v
5 HSV-1 0.0 ¥ J1/ml <1E+02 LR VAT
6 HSV-2 0.0 ¥ 0/ml <1E+02 Bt 542
7 VZV %R 7.31E+06 1 ¥ J1/ml <1E+02 FriEJ5
8 HSV-IgG 3547 U/ml <9 Bt 12
9 VZV-1gG 982.5 U/ml <16 FRifEJT v

Figure 4. The PCR results of aqueous humor in case 1 showed that varicella zoster virus (VZV) nucleic acid was positive,
and IL-6 and IL-8 were increased

4. &% 1 B7K PCR ML R & RKEHREBHE(VZVZERAM, IL-6 & IL-8 A5

2) fdl 2 57K PCR Rl 45 S B on /K iR 2 B (VZVRZ IR AT, ATifiieh VZV G (LIE 5).

e e 5 LS L2 S oA pRZS
1 HSV & 0.0 £ J1/ml <1E+03 Bt 72
2 HSV-1 0.0 # )l/ml <1E+02 FRAETT %
3 HSV-2 0.0 ¥ D1 /ml <IE+02 PRl iE
4 VZV % 5.95E+06 1 # 01/ml <1E+02 FRiE

Figure 5. The PCR results of aqueous humor in case 1 showed that varicella zoster virus (VZV) nucleic acid was positive

Bl 5. 761 2 Bk PCR MG R B RKETREB RS (VZV)IZERRAME
4. Wig

ARN Hi Urayama %6 NT 1971 SF 5 KSR, & BARUEER T, KAE 20 £ %5 F1 50 2 S HHAF|
R Ve, A IR R MR OCER[ 1] ARN AJp Al REA2 R PRI, B RN CIBCAE . R SR Bl A i
PREFERA . AR AN 2 AT R I SR PE DU AN E 98 o TR 28 SRR ME 28 VR o 50 P4 28 v P MR 1 200
SN A WL, A e 45 AT BR R TE [ 12]. ARN PRIRRAE A2 S0 B JEC S iR 8 ik (o A0 IR BBE I E5 ¢, @
PRI PHSE o 3 TR ) A7 A JE I AR P ISR A, I EL AN JE T A X R mT R e 38 0 o BB A 8 RIANL AL 7K i
J& ARN FIH WARFE. ARN Al — AU R JE R, 85 e AOm T R R & — HHERAEE . i R IRYT
ik 70%0 B 2 B ER ARN [13]. 052 8085 K AR LN H N, BT Re R AR TG . FLIR
PEVL B 25 2 ARN MR8 R R B R R, RKAEFRLN 50%~80%, A 5] A AR 14 35 R0 AR X s
AR S FBEIRF[14]. ARFFE FIRGIEN 50 2 % B, FF6EF RN SEFRRHE.

ARN 2 2 ARR IR R R IHAT 1. SEER AR 228 7 LIRS ARN (iZWibsdE: a)
SR BEIRFERL : b) EBA HURERIT SO N HOE K &, o) MMM 2, d) B3N
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PG FN/BHT 5 JORE[15] [16]. ARN F i DLIF0 R i VZV 51 E), HUOZ HSV-1 f1 HSV-2; E4iHuii
B¢ B-B T2 ARN B LR H[17]0 #0200 6 BRGS0 (51 75 55 12, TR B4 E Wi TE: (H ARN 27
TE AR BEAT SRR IR e o | MR HERE R 05775 28 i S B W B 4%, REA e 7E AN G 4l 3K 200°
M, AFT ARN RIS W . CEBOGRREIE I Rvr) /IR IEAR SR 2@ TR K e 6/ B [18]
[19]. BP{E7EBA ™ EPEAR R ISR, WM IR AIRIEI L B AR, H5 Bhf H IE R 2 Wi fia T
Wik AWEFR, VEERIF) A IR R AR RO W A FRd SRk T R E RS . BRibz 4b, FEIRIR
SEE R FoRIE PCR TR TR . PCR 2 — Ml B AR S ABURR K56, ] FH AR s /K B 35
MR TR . ABETOH, AR X 34T T /K PCR A, W% VZV, N E 2
FRALE R, WOV IERRIEITIROMKYE . RIS [FII [ BLEAT PCR R, 38T DLVESZHR i 28 2 AR AL,
KBTS B .

F PO SR BRT R 5 02 H BTYR YT IS % ARN B EEZY). B 50 10 K 0 0 S i ko 69 Bl e v =5 3
ITIRYT, ARG DIRBTEI& F9697 14 F o IR R M AR 1 £ 1T e 7 ZE KA DUIRGERRIG YT [20] [21].
T T3 AN P R A 2 ] LR R (0 kR SN 24 o BRI PN S B U T B R T TR R e
P2 B PE BRI AN [22] (23] —LEHFFTE B IPUAEIRTT ARN A0 I 1M A P 28 8 3 24] [25]. &5
P R 57 288 [ A B T4 ) AR 1) ARN AH DG P 7™ B 98 E I8 I 3 [19] [26]0 A SCHR B WO FAHEAT I 14
WOLBEREIRTT, BUFERT 2 JA, DA X LG 23 (0 & AR 26 [4] [27]. 2t ARN J5 A 22 K PR I iR
ZLFLIR ALY RO 2 P A0 D JBE 0 0, BB Ak D7) R IR e ot L 7 AR SO D) 8 52 67 (1 0 2 - B2 [ 28]« AN
Fb, TR YR B IS AR VIR S R IR 2 AR BHAT FARGYT, BUF TR IR . RIS SR
Al RER T B 2, & SRR I IR RETRTT . (AR RN R, ARG S, MR
bii R 2 TS IS A E L

FlgRhze

JIT A e & 4 75 A AELE R 2 5 o
E&WHE

MR TR R H (1ey12021117).
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