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Subretinal Hemorrhage
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WwAagNanwag subretinal hemorrhage
Choroidal circulation
1. Choroidal neovascular membranes
lunizv1atieavas neurosensory
retina RPE W&z Muller cell 13190 319 basic
fibroblast growth factor (bFGF) LWae vascular
mitogen ﬁus] L0 vascular endothelial growth factor
(VEGF) @9vW choroid e “wiiaasanlnle
3138091 choroidal neovascularization | “WRa®
sanlnddqm WTAAEN10918  uazHIEIT09
Cwdsaiianssadale 5erinlfiie exudation waz
hemorrhage 14 subretinal space
2. Clinically evident discontinuities in
Bruch’s membrane
sep@nvialuts RPE Miw NG
wiaRvli “wideaann choroids saniduilu
subretinal space ¢ @288191%% Lacquer crack 1
high myopia, choroidal rupture L8z angioid streak

Wuau

N%AYaY Subretinal hemorrhage
1. Choroidal neovascular membranes

- Age-related macular degeneration

Angioid streaks

Histoplasmosis

Idiopathic

Posterior uveitis

Infectious retinitis

- Cytomegalovirus retinitis

- Subacute bacterial endocarditis
Retinal vascular disease

- Radiation retinopathy

- Vein occlusion

Trauma

Choroidal rupture

Purtscher’s retinopathy

Shaken baby syndrome

Terson syndrome

Valsava retinopathy

Vitreous detachment
Systemic disease
A) Blood dyscrasia

B) Cardiovascular shock

D) HIV-related retinopathy
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(C) Diabetes mellitus
(

(E) Hypertension

(

F) Toxemia of pregnancy
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nalnfinlsiia Visual loss
1. Chemical toxicity (toxic effect)
m@;mﬁniu;sﬂmaa ferritin LA®31N hemo-
siderin adtiALREALAIUTERINITNNT ABan
209158088Na"N subretinal space T9azdnariiany
photoreceptor uaz RPE lagass lagaziuny
szznaTiiaen Wi waslSunodseluriesees
Guusn

2. Traction effect

\Roatdu chemoattractant %3U mac-
rophage L& fibroblast %Wzmzéjﬂﬁlﬁ@ fibrocel-
lular scar formation @axNUsIRIRTIde photoreceptor

ALAG retinal degeneration @1UUN

3. Barrier effect

RPE lagUn@esfininf se1msuas
8anTlauann choriocapillaries WA outer retina
LRZTUENEWIN metabolic product (WadL™ &) 3NN
outer retina vl‘quJ choriocapillaries é’afmﬁaﬁ

LHOANIVININN NATTlALAG retinal damage ba
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1. Natural history
NNTANE retrospective UaJRagY
0110% WUIN subretinal hemorrhage ﬁ “UAUSA
CNV wazidaafioanluSunownn asdnswennsal
lsalifas@nin "mmjmﬁ"l,&i “UWUEAU CNV WanIg
aiulsnazAaudnag
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subretinal hemorrhage 131W1" 328LNANNENIWIY

749 toxic effect, fibrin traction effect Las barrier
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effect aznlALia retinal degeneration LLAENI
VOIAURARITI WU ALIUIUNNUINATIN
subretinal hemorrhage 157 azvlwnnIwennsat
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3. Thickness
A ci o v o =
Laa@ﬂ%mmﬂml%mimm 83 oxygen 31N
choriocapillaries vLiJ photoreceptor Juldeae
AMNLINEILIN ‘J’JNVIGLMJ@‘IEJG&JI]VIIT toxic effect
1a8A3968 retina 39MNMLAG retinal degeneration
LAZNIINBIAUNAAR

4. Underlying disease

AMD L% w@83 subretinal hemorrhage
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- Sudden onset of blurred vision

- Scotoma / metamorphopsia

aINI3L Ad
~ IMILNAIVDY neurosensory retina ¢
WwLdu” bright red, dark red a#
T g A A & | o
nenadu 1wl ("H%?J%ﬂﬂﬂ’l’m%%’ﬁla\‘l
\88@) uanLiaaLia dehemoglobinized
~ 3 I = A A A
NaztAwn 1aeY nIa~ tan
a . t:i 1 =) | v
- WAV retina mgumaamzmu fold VLG]
— Pauwavadiandtld 1L ue (LN
sub-RPE hemorrhage PaUVBILROA
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LIV
a A
- 813WL pseudohypopyon TusefiRea
ABANUITLLAAS

- WUTINNU sub-RPE hemorrhage &



Subretinal Hemorrhage

gﬂﬁ 1 3Uu @3 submacular hemorrhage 18938
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Diagnostic studies
1. Fundus fluorescein angiography (FFA)
141309 ﬁmq"uauﬁamaaﬂlﬁaa
Usz maild w31z w10 TEunNe uas
wqaﬂssmaaq@%’waaﬁwﬁa@ LT Iumj&ﬂsﬂ
CNV 31N ’1m<9;1<5i’1\16] retinal arterial macroan-
eurysm LHuen wadTa91Na A TdaINILa
Fanfitisenlsnant oriow Ssasduned aw
levalaun

2. Indocyanine green video angiography
(ICG)

faald3uunin FFA 9 1ICG w190
absorb L 3 long wavelength (790-805 nm) LAz
Uaay (fluorescense) TWT94 a7 near-infrared
¥l N uTwAaanitiwens nwldanin®
fluorescein  a9nu39vnlAniesseslsnes
VwiRaa lasanwnz CNV le@ndn fluorescein

3. Echography

lidoggslumsdfieds sndusediiee
U3z mangeaeniandly wIalRenaantdae
U3z mandusiwinunn Geazifindu non
mobile retinal elevation with moderately reflective

subretinal opacities

NN3INBN

08l 19ANINUAAN subretinal hemorrhage
fnal"puaz 1WNIAYNANE photoreceptor 16 lag
Wwwizdiienatldaaiuniwuiug FItu g
anlwnssnsfadassunidaifaaliaanain
Téaatsz a5 @ luganauazlinisin tPA
(tissue plasminogen activator) I T8
MINGALELEDABENRANETIBIN Gt
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- 1utl 1983 Dellaporta lé5zunidan
HUNN9 sclera lasld transbulbar endodiathermy
needle Tugtheoangiasnldiugiamanialu 30
MW (HAMTINBNIAUT19R)

— u1 1987 Hanscom way Diddie &
NINMING® vitrectomy LR internal retinotomy
IWAUNNIQaLIaa8anN

- luwnanguenar air-fluid exchange
FIUALNNTN endolaser #38813l% forcep WNTIE
lumsenge uinawaInIIHIae AwuIddel

v =S A
AA8UTzT ezl forcep WnsadLaaa
88ANT N1I¥N intenal retinotomy 813vNl#a8
Uz el 8wie awnIznaia CNV Uag pro-
liferative vitreoretinopathy, disciform scar Lae
retinal detachment @'
1 = QIQI = ]

padann 1wl 1990 ldiFuiinisiiie
tissue plasminogen activator m’l:‘ﬁ'lummgwﬁ Wa
Tralkinedaniswieniaasan tPA u endog-
enous serine protease (MW of 70,000) Uné
lusssum@ Guduazagdluzd pre-tPA Gaifia
AMETad endothelial cell lasULNAEL Aaunaz

[ eaa o Y
aaedu tPA (lu anuwnsaindanuawigny
LA . . 5
fibrin) T3 1W1INL activate plasminogen 144
amedu plasmin o Tuszozdann plasmin 13130
aeaNg fibrin WaE procoagulant protein lnanedn
A

soluble degradation product B34 101308ERE blood
clot

AI a U U 1 1 L

Fuinslt tPA WhunsalunsHiaal
Y1 g; dl =
Wisassusnide U a.¢.1991 1ot Peyman uaz
atwe Lagldru micropipette 14/ ETG;;: retinotomy §18
alddmaawnUuuum I daiaanan mu
M3t heavy liquid haae

sUnsThm
1. Surgical evacuation
Vitrectomy LLaZ retinotomy el forcep
#9181 subretinal clot 8en uEABHezYAE pho-
toreceptor 'ﬁ'agiauq SeaziinadomInasdin

2. Surgical exacuation with tissue plasmi-
nogen activator

lafinssinien tissue plasminogen activa-
tor aldEglumIdda T4 tPA  "w1I0TI8Ae
thickness 184 subretinal hemorrhage, TI8L39
ST IaranTadEaen Dernlannnu ang
989 photoreceptor I¥RINNNITNINGLEN clot 8an

Tul 1991 Peyman et al ldda tPA
(12.5 pg/ml) wnldlu subretinal space W&27D
nalszanm 10 wvl deaniiudagdaien cot aen
nam sk aawunanedilidudivinele U
maAa AMD

Submacular Surgery Trial
A A = .
lutl aa.1997 in3An®1 multicenter,
prospective, randomized clinical trial Lﬁag’h
MIHNGALEN submacular hemorrhage aanlulsa
o § o < & | {
AMD wminwﬂwamiuaomuamuﬂ%eﬂu Lﬁa
wWhsufisuiungu ldlédTunsriea lasd criteria
= Col =S
Iumsl,aaﬂgﬂfm e
- Evidence of age-related macular
degeneration
- Blood = 50% of lesion
- Blood or choroidal neovasculariza-
tion extends through center of fovea
- Size of lesion = 3.5 MPS disc areas
but £ 9 MPS disc areas

- 2 75% of lesion posterior to equator



Subretinal Hemorrhage

- Study eyes visual acuity range 20/

100 - light perception
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3. Intravitreal tissue plasminogen activator
with pneumatic displacement
4@ tPA 111 vitreous luSunm 100 g w3
50 Ug TN long - acting gas bubble (C?,F8 %30
SF) ANFILUOUAIIIN 24 Falg WU
MINaIwAITRS AT W (@ninguenea) 099N
invasive  %agn3INNIIHIAG  Laa1LAANIIE
unInGat fa breakthrough vitreous hemorrhage
ud Kamei et al. la “sinawuin tPA Ll
AWIIDHNIW retina L?T’]vl,ﬂagﬂu subretina space 1
nau “ainasas ldrimsfnmda inudnida
long-acting gas bubble agnsLfsnAlRHaTliuan
Gmmﬂmjuﬁeﬁ@ gas UINNU tPA

4. Subretinal injection of plasminogen
activator with pneumatic displacement
lé&l’i]’]ﬂﬂ’]?ﬁ’] vitrectomy WRI2A subretinal
tPA (25 - 50 pg/ml) lagldida 36 G waIanTin
78 complete fluid - air exchange q@ﬁ’]tﬂ,ﬁ
wauamin msrheaiteldisouniimanida
Aawwinitnanzagne 1w
- L@ maximal chemical clot lysis
199970 tPA agﬂu subretinal space
399
- IMIUNALuGa photoreceptor LAz
RPE daudnsias Hasanladlérin
retinotomy WALADY
- 'I&f gas bubble Ty1alaLGnT Yinlsk
HalwmMSaldoaldnafud
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11 Poor VA flawazlia subretinal
hemorrhage

1.2 188QUNINN 99 WNINATIIWLILAL
RPE waz choroid lalRaale

1.3 1 massive subretinal hemorrhage
Tu atrophic underlying RPE Wag retina
70NY previous disciform scar

1.4 @?ﬁLmﬂdLﬁa@agju’%nm extrafoveal

1.5 Large subfoveal sub-RPE hemor-

rhage

naafiwmanz alun1ssnn

=

21 endnenuiinsuesiuianautiia
subretinal hemorrhage

22 fifemsandesnit 30 Tu (law
WBAERENIN 7 W)

23 RaanuAivlR fovea ﬂn“a"fumﬂ
171 500 W TINNULALIY choroid LAY
RPE

24 RPE uay retina USIMAIWIZE 9
udsuss (ldlsiiean AMD)

2.5 Subretinal hemorrhage ﬁ?uagljslu
FuntaNvlAe visual impairment
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