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Abstract

Submacular hemorrhage is bleeding between the retinal pigment epithelium (RPE) and the pho-
toreceptor cell layer of the retina. It can be caused by age-related macular degeneration (AMD),
large aneurysms of the retina and other diseases. The iron released by blood clots has toxic effects
on photoreceptor cells and retinal circulation, so the absorption rate of blood clots is the key to
good prognosis. Subretinal injection of human tissue plasminogen activator was performed using
41 (41G) microneedles, the combination with pars plana vitrectomy (PPV) and gas tamponage can
more effectively and safely treat subretinal bleeding, thereby rapidly absorbing the blood clot to
preserve visual function. We report a case of submacular hemorrhage treated by subretinal injec-
tion of recombinant human tissue plasminogen activator using 41G microneedles.
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1. 53|

BCHE N H IfiL(Submacular hemorrhage, SMH) 2 48 194 JEE 1 ik 26 JEAE A 2402 51 6 i 67 TR0 I JIsE 't Jak 52 25 24
flZY RPE JZZ A H fL[1], 7T RE EHAF WS AH G HE B M (AMD) A0 JIE K Sl kR« 38 PR3 0 Do) 5 A%
SRR G R, Forp SMH S LI JiR R 2 397 A /8 1 A 8 A DG P B BE AR P (nAMID) [2] MR o I Bk
Jeis S PHARARSOR A 7 52 5 MR IR €2 25 iz (RPE) A% 386 21D B2 3% AN 200 I s g HE S [3] [4].
Ab, AT E ORI £ 4 B 1 AU A P G B B I BN R 4%, 7E Toth S8 NIIBEFLH, 9 MilEid
1/NBF e, Hodr 6 N AT 4 2 15 %K 2 3% (Photoreceptor) PN 4015 IR OC[4] . L BEHURE TR
BRI B o AL JEE AT Ak 2 R B 20 10 S B A EE AR T (3], B DA S 1 T I A0 L R R AL T R
TEPE N H M 96T SR B R TS BR B BEIX (0 Ml - 1kt — 25 L [5], 697 B 2 Mk, SREikn
VRS LA P Bz A2 K R T (vascular endothelial growth factor, VEGF) 254, 40 ik B¢ 35 3 44 P v S 2 4R 21
TEEE B (PA), LLCSE - S B AREE I A VIR AR (84S t-PA), AIE N7 8 A TR
197 Horh, Hillenkamp S5 [6]4R1E T A V) B AR RIS AR ZEAR A VLR VRS t-PA LUIBEE I 3 5
t-PA FIS AR ZEAR T AT RO VAT ORI R HA Lo A7 7 58 3 PR e X R Sk 1) K P TR 250 B RO TR Y
W77 A R PR AR K 5/ BB A I L AT AR A B A ) K SR 5 [ A B O R R AR L, e AT A 2R
MEMIAIEL, I H AT LA SR vV PO SRR B PRI a5 [ 7] X i3t 7 — M@ NPT /N, B
AEERE AR 77 5, TR BRI, S5 S AR DG IO AL X B2 2L Al b . AR 1 1) 41G
BRI IR B 2H N AH 2R 0 Bl S RV SRR 7 AL T L If

2. IGERER
2.1, —iREE
BENZERME, 71, B AR T BRARER 6 K7 T 2023 4F 12 A 11 S Ak. BHH
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VR 6 KT & 7 A B IR R B pEL s, AT, PRIRATAL RS, AFEIRZE. IRAK.
MBS, TROt. WH, k&R, WMtEAdE. GaEsEE, H8 “SHEEFErEEmet” ,
BT ARIGST . BEAESL: B i sty 2 RUBE PR s, SRR G dasti], 3300t e R fp s T

22. ERER

M. AHRARAR: 0.1, HFriEM /). ¥, ZAHRERHR: 0.04, HriEM ). oM. BRE: AR NCT17
mmHg, 7R NCT16 mmHg. AREEICR M. KM, MBESEY, KP(-), HKE, HHIRL ACT, JHid
R U2CT, FAKINKE(-), MLRSSCHEN, LarfakiE, LB, B, BEEL 3mm, BRI G
R, SIRREM C2NOPL, IEBSAFY IR, MAKEIRLD, MAARE, C/D =03, AV =23, K
FESTAR, S BE H O [N AT WL — 2/3PD IR AT ikt i kk S5 ET L2 13PD MR T Ak (1E] 1(A)), &
PR R G K ARG TR L, KM, AIEIER, KP(-), B5Kil, HHRZ) 4CT, JEAER 1/2CT,
Pk INE(=), WIRESCELERT, JoRijaRnE, BfLE, FBd, HAZ 3 mm, BEEREGRG RE, &
ARARVE C2NOPL, BEISIARFHIRIR, WAL EIRL, ML SE, C/D =03, AV =2:3, MME-FLR,
BPEX 0] W, 1/2PD FIRSLL ik, kb sa n W B s, B LM ORI 2.

2.3 WEBRE

2023 ££ 12 F 11 Hot2#r 2333 (optical coherence tomography, OCT): A7 IR AL 5 4h 2 B B 1 5, 3%
PEIX RPE HBFERER, e B AMMIMIE AR IR, W F R )E T WK ST RAHE S (LE 1(A)).

2.4. \BeigHh

1) A ERALME I 2) XWAR S e Z B AR M s 3) XUIR ZAEME AW B 4) iR 2 (& 1)
5) 2 BUMEIRH; 6) ARG (OIS ZEARIG) .

2.5. &7

AP S 76 35 HA AR RTHI A 2, HEFRTFREZESIE, #2023 45 12 A 12 HAT “AHRJG N B B a8 A b))
AR A HRAR RS 2440 (B 5 M i) S R s A R BB A S e e R 7

FARMIT: 2023412 H 12 H, BEATFREIT: H%, ARATENBRBEBEATIEIAR: 5 55
M, FZRHESLEALRRE 11 WEERR G4 i 4 A& BRI, 7ERT 28N, 23G JUE
ZERN I A S5 4.0 mm VEARAETUIE =l 78, B0 R E REE R, 7EAREAl) A B T o] AL BEIX 13PD
JECT L, I R s LB AR B kL, 23G il AT Sk AT B B AR DI R, DIEIZ 3000 rpm,
fik 300 mmHg, # 2R G , B TIUE R V) BRIS A BS 1A #2 T ok 41G 34T I T A4
B & L iy STV 20 ug/l, 0.1 ml, B Ja AT S . VBFRERE ARSI — .

2.6. I3

2023412 A 14 H, HHEARJGE 2 RAMRM 1185020 em, R JE AT AR A WAL M BET-AR, By I,
TEDED A RN H R 7 SRS (& 1(B)), REEFTEAL ARG OCT: A HRBEBE O M b R SRR Itk b
&, oM RPE B, T WA SHME S, BORATAL S 2 N (L 1(B)). 2023 4F 12 H
20 H, ARJEH 8 RAMM A 0.2, HLRHT WARLMIBE-AR, B g DB 5E XI5 H ifn 430 i, OCT:
PO M bR IR, I XA AN B IR A, Iyl 2k, BB RPE 2 (W
K 1(C)). 2023 412 H 21 H, 2024 1 H 29 H, 2024 5= 3 7 6 HA7 47 AR B RS s 13 25 903 513 R (Bl A4
PE), 2024 4E 3 A 6 HARJG A IREEIRAL S 0.3+, HFIEM /I 0.5,
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Figure 1. Fundus photos and optical coherence tomography of the patient’s left eye: at the time of treatment (A), 2 days after
surgery (B), and 8 days after surgery (C), submacular hemorrhage was mostly absorbed 2 days after surgery, and it was
completely absorbed 1 week later. The retinal macular thickness before surgery, 2 days after surgery, and 1 week after sur-
gery were 723 um, 241 pm, and 178 pm, respectively

1. AHIBELRRKBR LEFETFHERERE: Mi2H(A), RE2X(B), RiF8X(C), AIRAKG 2 R&EBK
THMFEREIWIE, 1 BEER THMHTTEWIL, KA1 RE 2 XK 1BRMEREREES7A 723 um, 24 1ym
A 178 um

3. Wi
T I0X I S H L A57 T 40 A JE S R R 42 5 RPE 2 2 AR HE I, 63 22 DASR AR 2B v Lo B
M FBETkiZ[8]. AR, HiL)5 7 K, MMBEANE 2, ez %mh, RPE 0B i 48 B4 7 [9]
il 14 K5, PMRANET 2 M E 241, SR8 EZ 4, RPE LA MEgH MR n, & A ay
W S5 AT
BRI AR, EALRIE IS tPA AT AL T LS R, R R0 ) 5 R AR
[10] [13]. WEITIT AR BRI A DI E] SRS BRI PL VEGF 259 WL R U10F R %%
LRI ROET(-PA), B T 28R EOR, RN B (alteplase), t-PA REWSHUISE LA
Tt D A58 2 B I BRSRAL, (R BRI RIS, e PR B s/ HE IR 52 28 4 & RPE (14155, $ i
BB . Hop, KRB SR R t-PA FIRF R, KER R nAMD 2% ) 3
PR H ML [14]-[19], X EER 7022 BRI IR T BB AR ) t-PA B 2 A Ak R, 41 5 (41G) ikt
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AL T — MR APER /N B REER AR 30, TR AR B BN, 5 RS G R I 2H 245
sk o Liu 58 N[2014R3E T B3 DIBR A s ] 30 5 (30G) £ 2 DLIS K& A1 51 S AR I A T 1 I 1) B 4
R . Venkatesh 25 [21 13038 P IR PEHR P & #3847 25G “FIEIHE PPV, I 41G 4 B2 AE LI T Bk b b
S MR, WA . Jiang ZF[22]H0E T 3 BHIASHE K 51 S SMH, A ATI7EAT 41G EHERLME T
T B AN A R A Tl SR R G 3 R R B R R 9 20 BRI PR A B N AR A N
PRI i LA R g 1) 22 A, YR T AR EAR

TEARGI B, BE DL “CHIR) R RS 6 K7 NFERER AR, BE RIS A IR )
50.1, 1 41G EHAEAL P T v 5 B 2N A B B0E R (rt-PA) J& , BB ILIEAR S 1 e g ik &
£ 0.2, fEH 2 Ja 6 = AT IR B B Ak s 2k 5 R (BTAL %) 5, BB RS 3 AN H IR AR ) rT 52 %2 0.3,
BrIEML /13T 48 0.5+, A RSG5 2 KERL)n] MR MR 7 4RI, OCT AR 7 ST R WL T H L7
ARG 1 EIER e, B mT A 5 A0 0 e e e JELREAIST o A Py S 24 5 R T DL 5 R 400 O
T HE IR [ B SR R A R R A I S B B TR IR ACRE, 45 31 T — AMEEAR 45 B s iY77 B nAMD
SIS BE T L, ERET R) P R R R, e A POl B SOt B L T e — P Rk R .

R LRTIR, ABIEE ST A 416G SHERL I VRS ¢-PA DIVRTTEEEE T i, stk
SEPER ARV BT BE T MRS IR T — R SRR ARG, AT aR T I PRI AR G A LI PR 37 S il 52 1
i AR IR TR
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