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(Abstract )

Backgrond: Hemorrhagic choroidal neovascularization in patients with age-related macular degeneration (AMD) is a
serious complication that if left untreated may cause severe consequences in patients’ visual acuity. Although there is
not a standard treatment for this condition, intravitreal tissue plasminogen activator (t-PA) with gas is a classic and
highly enthusiastic approach. Using this treatment, however, may become in vain in long term because of the
progression of the underlying pathology. So, some authors have proposed using anti-vascular endothelial growth factor
(anti-VEGF) agents such as Avastin in these patients. The aim of this study is to compare outcomes of treatment with
intravitreal t-PA or t-PA plus Avastin.

Materials and Methods: A total of 43 patients with AMD-related hemorrhagic choroidal neovascularization were
randomized in two groups, receiving either intravitreal 1.25 Avastin (n=21) or intravitreal 1.25 Avastin plus 50
microgram t-PA (n=22). Visual acuity (using LogMar) and central macular thickness were measured at months 2 and 6
post-treatment and compared between the two groups.

Findings: Thirteen males and 9 females with the median age of 74 years (combined treatment group) were compared
with 12 males and 9 females with the median age of 73 years (single treatment group) (p=0.89 and 0.81, respectively).
Median percent changes in visual acuity were 4.3% decrease in the combined treatment group and 8.6% in the single
treatment group at month 2 and 10% in both groups at month 6. Visual acuity ameliorated significantly in both groups
6 months after treatment, but there was no significant difference between the two groups in this regard (p=0.93 and
p=0.96 at months 2 and 6 post-treatment). Median percent changes in central macular thickness were 16.9% decrease
in the combined treatment group and 16.8% in the single treatment group at month 2 and 19.1% in combined treatment
and 18.2% in single treatment group at month 6. Central macular thickness decreased significantly in both groups 6
months after treatment, but again there was no significant difference between the two groups in this regard (p=0.97 and
p=0.79 at months 2 and 6 post-treatment).

Conclusion: Both therapeutic approaches were effective in treating AMD-related hemorrhagic choroidal
neovascularization after six months, but there was no significant difference between the two methods in this regard.

Keywords: Hemorrhagic Choroidal Neovascularization, Age-related Macular Degeneration, Avastin, Tissue
U’Iasminogen Activator .

*Corresponding author: Rahman Beyrami
Email: rahman.beyrami6l@gmail.com

— sesssss—————  Research in Medicine 2018; Vol.41; No.4; 227-35 — =e— =




B t .2 A ;
U/fy;duuj 'M.:«wlu"/*r}“ & "U"/J)/’:J’u/,uy A

WOUTTY P AT £ cEhass

Cols 5 ln o B TPA 5 (il oS 55 g coiawlyl 0009 JB 1 (8255 ST oy
S wlggn (o 4 dlunly SUgS Lo (ygaml 330 b olslow 53 UgSTle

S22 (5] (Ggmwrge 01 58 ¢ B g Uisy ¢ ol oy ¢ 9T Crmanns dosce

Ol g i Kby ol oSl 55550 oy djsel Sy o Kby o 095

VRS DY sdllie by oo VWRE/YIVE i il oy

™~
XY

Sl Glap pe g0 10 odas (] 4o o 4y dialy SUsSTo i 4 o Sllos 10 40557 Sl g0 sl UpSiolypls 28 g adsli
b jpieailly 0AlS b o el b o)l 3935 Cundp ol g sl lopd iz p S 0lws] il 0 s )0 (il lpe LT oo &S
ol (o (5 diaj (GGl iy oy ko (sl 10 ] S0 Glap ol 252 ol b el lle 290 s 5 SellS g B L 0 B
e 1 s 35 15 5 3y 2] sl 3 il 1y el 15 e 1 395 Sl sins 5 el 2355
ol ol olyes 4y 0xtsg JSI (b pieanilly 0diS JeS 5 09 3D b yfgismnll odiiS Jleb b oy slodoly dulic

93 4 (Iolai ol oo b ditly SUpSTlo ypaol)ifo b Lo 555" S g0t gl UsSolaps dp Uio ylogy 1 Esazeos iiomippt p99 9 lpo
5 3 imly 3155l 5350 0 ol 4 ] 5 oo VI (350 V) a5 S sl 5 i VIO b 3l o 5 o 03,5
dulio 09,5 90 0 9 (55 0JIUI lopd e £ 5 1 slo olo 3 UsSTe (555 se i cuolnis g (ST jl oliznl ) (ol ot 15,5 )05 (3,50 1)
A

iy P) idd duglis (3pdi0 yloyd 09,5) Jlos VI dilio s b (7 @ 93,0 VW b (57 ylogd 09,5) Jlws VE dilio [y b 5 0 5 310 03 JOAEY
20955 93 40 3 KN g ialS IAF Spdie loyd 09,5 10 g LiolS Y oS logd 09,5 10 Folo 4o (olow cols 13 4uki oy dileo (+/A) 5 +/AG
5 AW e P) i ol L ) 05,5 50 o () ixo Coglis S 205 )0 e yloyd Sl pus 0lo F 05,5 50 so p0 (lis Cods D5 350 F olo
FNVFIN 3pdio ylogs 09,5 10 5 inlS [/ (ooSi loyd 09,5 10 ¥ ole yo UsSTe (4550 ity Ceoleds 40 i Aoy dileo (F 5 ¥ (sl olo jo </3F
sk logd Sl s olo £ 09,5 93 400 33 UsSTlo (55 s0 Cuad Cuoloiis 390 3ydio yloy 09,5 13 VMY g a5 yloyd 09,5 13 7VA/) Folo 0 4 ials
F T sloolo o /YA 5 o/ coiyy P) i 0 Jai ol il 0905 99 Jr 6B (ine Cipldi ot g 20 48l ialS (o) (ine

idgy §8g0 olo Ly 1 Ly oo 4y diatly (SUsSTo ypusliifo b laipo Ay o5 Sl gl iy UsSiolysli 90 10 oy f9) 90 s 38 el
D ) 9 et e ol 0 ) (e lé Sy

b jpisanlly 0dilS Jl o yeiioly] s o iy (UpSlo ygul i bl 557 O ilygen Sypmlis UpSKlys sl 5 flg

ol ey 1) guano DXy g 3¢
rahman.beyrami61@gmail.com g Sl Couny

] Research in Medicine 2018; V0||41; No.4; 227-35 .



OySen g jeal ez [ VYR

e— VYO (YT A NWUF F o (P sy

5208 G988 Slopbjgel [ye cmass olSiloy imgly plxl
olo VY adllas sl yloj e gy 3y (S pale o&uisly 4y ditunly
gl @02 WA (33,958 Jol ol YYAD (239,38 gl 51 &S sl 3y
ol 48y 3y ygun b 031> Judow g 4355 5 sl lellll

P Ale (39 58 (0 g Sy Sl Clsgil e adlas pl
ol adllas pl b a8 5 S cols)y hlew pladyl o Ld Glalllas
sl 0dwy 0y (S pole olutily (JUST 4t

s ol | (1B) 78 ol 85 53 b e s
23,5 ool 5 ey 3 (V) o) Ken 3 Guthoff

(Z o, +Zy )" x (S,” +S2)

n= 2 5 ~ 27
(21, — 1)

1, = 0.08
H, =0.25
S, =01
S, = 0.26
7,5 =128
Zl—% = 1.96
a=0.05
Slysol 005,85 obsesl el dslas by, 4 adllae )50 (sladiges
09,5 > (in ¥) Joo am 0rd zllol 15 4 byype Jol (nSike g jlme
glol w4 g & boaye pg> (ke 5 Jlone Sl 5 1-PA/GaS
o34 Bevacizumab/rt-PA/Gas +5)5 )5 (awe F) Joo do ond
2291 5 dylge ol dalllas &y 3959 (sloyline Cund]
OCT 5 3l 555l dlows 4 & AMD diroj 1> Syl CNV-
e g G5 dile g 035 NAIVE (hley plod o) il sl 4l
UsSle yw & dianly (yamol 553 ylaw ladd o aiil atdls el J50
(L9 adllas 5)lg
S (b & ol glgsl 5 00 Il Ojpo 4 ()low malle g9p -V
25 ) UsSlo 3 snyig g9 ) 1l odd g9y aalpe I LS ole
)’IJ,'ém\‘uJoLQJ'IMU;&AJMMUmJ)Is(RPE)i)’liw
(392 035 £955 Jol 32)5
9391 2 3)lge ol adlllas 5l 295 (loylins
055 5 g Silog 5 ol dolu)
09 0xy S5 b s lowrY
438 Ogel 533 b By 5 e $1)S en 4358 s)lowr ¥
4358 9 0yng ©ypiS quly LU i wia gbide )98 g9 o ¥
SOl (90

dodlo

L5 L il Lol clde (AMD) (o 4 dtesly UsSlo oygmol 555
AMD 13 o 05,595 Jobs AMD sl o Jlo B+ (Ul il
Sy (ATUSEN) (39,5 392 b oS S g9 b UgSlygss i
WSy ol o) Byl b alibeSy e ©ipar (emelileSy
(V) 28 (o0 259,65 (ogenl 2 )UgSlags

bsye Clpllss 5 4g)s8 gl UgSlsss ol UsSulges AMD
5)lbiwl oguds 2> o S 1y D)lge JS Ao VOB Ve p 3 S
Optical s)los sfe sl 9 0990 (Sl beosld (gl
o) oS il awlie ybg, (OCT) Coherence Tomography
wmlle el o (Yo/Veo2) Ll o Sials jlad floyd ey ohlew
! 9 a9 0 pS L g Slube b (it geas (b Leges (slew
V) 23L (o UsSslggpud cdl cls @ 4 asleSy posli

il el 459,55 (gl UsSlyss S (236 Ul Clo s yis>
2 55San g eg ol ol a5 2 Gl g ead JLSL W
(Jbo ¥ 51 205 al las V0 (5:50ka) ol 2 UsSle Gl (552 305
¥)

a5 Caol cpl yoolael Jg s (ghlow doby 33 (668 51 (ol die; (gylows
e g Saxie sl il b puae SISl UgSle (6 4l (g3 yis5
Sl badye (ghapgs Sde Job b Sl cul g ail adgl 5 anls
S Salie colos JUBT 5 o3 aiidey Ol 40y dods puilSs
Ay (o5 4 plpli AL (o a8 4Bl poali (o) 5 A59)55 4L
oy Lials 1) 40y Glds cwl See anl 88 gilSL &S
&l sliley dox 1S Joreud 1) (sl dinej anls gloyd 9 paseisy
b olyen (FPA) 8L ool oaiS Jld 1 eolatwl aej opl 5
wl9] )Ja: VEGF o..\i.;f)[e(o Lgl.aag)b 9 oXgd uile dlh)'lf
dy90 )i.og &9)]3 Alwd g3 O’l wf).: ‘JB U"l Lv Ml} «° (AVaStin)
{F) 2,15 3925 diaj ol > (oS ol g 48,5 )5 (o)

acolis by ol 51 o8 (s 03 sbml Slgil 5 )low Cuenl 4 a3 g5 L
petd ol el (o ORI 30 8 Slen 9w & Cmar o I3
2 PAy ulgl S5 5 2l & islyl oyug S35 305 51 &S
4 dtaly GUsSle ol 550 b o o USle cusbiusy oliy s
bS5 0 BPA &l iyl g 00 oS anlllas |y UsSislgss
LA g Sl Cage 5 oA (e 9 Spgs Rl 4 e ]
Db (b pE B> B9)e (59 elyl LU

iy 9 319

oplgl 32950 1l s dolas b olejl,lS g4 5l adllae oyl 5o
t- olyon 4 ¢ ks & Genentech: Avastin® (bevacizumab)
sl 52 )UsSulggt (ol silug)ls <805 = () ®3ls,) PA
O 28,5 )18 anglie 3)90 AMD e 3 Ussle G550 23955

% & N
F s




Ve Ll @i p tPA G gl S 5 g cptslgl o yg J31 Goy55 31 o

1.0+

'3' 1.057
%
,4 1.02+

."_'j 99

b 25k 6ol

09,5 95, (logMar) cilise Sloj ablie ) (ol s Sl V lges
LS L S
Al
aals e

380

o
2
i

W
=4
S

1

320

w
=}
2

1

YgSle 3Sye ey Caalied (nSile

2807

b 20l 6ok

ise oy ablie o UgSle (65,0 iy Cwlbbus Olpss ¥ bges
S5 3,5 g oS 5 GayF 095 93, (MiCron)

d.L-:‘su.n M:qu
b e & Cans ped olo oy s s doys BOX PIOL ¥ lages
S5 BP9 oS5 BuF 095 93 (logMar)
I e eSS P 098 2wl e 4 Cend ol Sl
D9 (=) Sl (grepd (S5 505 09,5 3 5 (P=2/+0)

ol 5 asts (Sable (obs gleSl pol ¢ nbd Sheisy—F
4Seb gy

Py é.\ni.) glieni 9 039 dlos 5l ‘5&]9.;‘3 459? B O & AMD
Al dler 5l Shotiiwpws g gouiz Jol5 s 5 il canl ous U
o ls Al wuld dble (s Able (s slogg b ol
el s 5 sl Sl b ol @t 68 051 ol Lol atpleo
I3 313 g8 slit-lamp ol%iws b avlee dOgMar « susl oy
5 plogl Ul OCT g (31,5 5251 ool oy gl Ll aizd S
Doyl Lol s o 0009 JBI5 il VYD 52y 3 190 soled p Lzl
oo 35 el (1 0)ld b (dge (o 0 b Joe U
el 09)5 93 4 odign o)lad (plul p (Bolal Gjge @ Ghlew
09,5 £9) S ojlady (w5 B)F 09)5 ) 38 sbo o)led) a3 )S
S 85 Gl adllae d)ly jlan YV Ll 13 09,5 2 53 (S5 B
D303,5 6580 BB s b5 ool Glpasl b addllas dolsl j> o les

B EPA £35S0 0 (lie & )USe (55 G 095 Ghlow 5
Vel 53 hiles plad s didgad 8Ly tulgl 1 oglle g
W Sge pd Sle ol 5w 03,8 @by cpslgl 505 b 9> anle
5 ln O Glapite (pguye Jlgy polsl 2) 257 by asbl gloy
Fom oY abobe 135wl @jga Usle 5950 isu culs
Wb duglla 095 93 (o g S (3255 Oyl

&bl 34U

5 dbo [IQR] (pSilo £ jlme Bl ol & jgun ool Cowd 4y lellol
oolatwl b oS cla odl> Jboy 3Ty Ll o oald olis (X) @Is‘)é
ady s el aly ab wyy Bgiewky SslS 0l
b 09,5 lp (5 o g e gesl w039 ¥V asews SPSST™
FP<eTod bus 4 S IS adlllae cpl )3 eSSy g ()bl Jituw
A ab)S L5,y Iy me gl s

HEPVEL )

r S5 B0F 095 2 Jlew YW og (S5 305 09)5 ) slen TV
G 095 ) Jlen VN 5 (5 5 3y 09)5 )3 o TV Cules )3 50
S5 BuF 09 Ohlen ow dle Wdge JooSS ) el (S
Sl VWAL S5 30y 09,5 hlow oo o 5 (A5 b 8+ JLo V¥[10]
GuF 09,5 3 (P=rIAY) Clis g 095 9 (Sl cnl 5l )b
Slow W (S5 32)55 09)5 3 9 Sige Jlow A g S Jlow W (S 5
bl gl 93 (Sl (g0l o olusl 2 Nidgy g slom A 5 Sa

(p:o//\i) cuslis d9>9 09/5 99 (2 )Jﬁ-’ L)-’l )I Lg)b e

:/. &
s

—— TY&L"TW&WATVN;/@A‘\U» ——



OSen g jeal uusdezs [ VY

e— VYO (YT A NWUF F o (P sy

(P=11AY) 283 45 32550 09)5 9 o

s iy oo ol Oas ysd dilo 1l Jlbo 4y o puiedd ol (o
TENY) ialS sops Vo[YYA] (S5 Goy5 095 0 ab jlaie 4
sils Lo Ve [VEIN] (S5 50y 09,5 ) 9 (Ll ZAFEIY b ials
Caus (ol Gas puss Dgr (L2158 Jopd FF/A L ials 1oy FY/0)
BuF 095 3 o2 5 (P=214)) (S5 BrF 09,5 2 w2 &l Ol
Sl g1 g (0 o)l A el g > gae (P=/0Y) (SO
(P=+13) 123 455 Go)5ie 09,5 93 o 5 xSl o)l (ane 3bel
UgSlo (535 0 S Cwolbud pudd oy

UsSlo (535 5o it Canlud i dilio 20l 5o 4y G pg3 ol ()l
Jod VEAEN/Y S5 Gayp 095 0 al abe 4 Cuus pgd ole
2o 3 VEINEY (S5 5,5 09,5 )0 9 (Ll ZFVA b ZY/0) Lials
UsSlo (655 po (it Canlsuds i g (LEalS ZYVY G /V/0) LialS
SN B0F 095 2 2 9 855 GuF 095 b al i 4 S
ko 05 slp (5 ogeil W el g (PeS0Y) 2 s gaa
Guze 095 9 om B ol 5l )b (ixe el gl LT s
(P=+ 1Y) a5 45

UsSle (655 yo yidu Cuolbud yuss dilio il jlade dy Cannd i olo (&
Qo VANV E S5 5,5 08,8 50 Al Hlade 4 Cund palids oo
Lo YNVEN-I8 S5 5,55 09,5 )3 9 (LEalS 20/ b /Y/¥) Lials
USle (658 po Lidu Canlus s g (yalS ZFVY B ZY/A) LialS
G B0F 095 P e g 5P BuF 095 2 b wk Gl 4 Cund
098 Gl 5 ageil o elel p(Pe/0Y) dg gl gaa
Guste 095 93 om0 ol )b me o)lel gl (glol Jitwa
(P=+1VA) s 4SS

HW %)

s o3l loys (sl t-PA 4 SF6 515 oS5 5l L3 ldllas
AU ldllas pl 38T 4 009 (50 4slS Cldllae (pl 7)b &S Cunl
5 or @ b @l adlhae cpl 3 lo sl jo (BLS )
Jub alen g g b oslsl oy J3I> 30y loy SBT anyli
2 ISl cubis 5 ol oo Bl oisesly ¢ oS
iy SUsS o (ygmmsl 533 31 (Bl G5l )008 5555 (ygmesl 2 UgSulgols
w3 )8 sy 3)90 1) 5 9 TPA Gpo 136 1 by o &
o> o d iy GUSle gl @ Wie chlen (5T Gt
oz el Slep phBl et SGlgendde)sS (gl yUsSuslges
O &) 9 03)8 iy M9)s5 s Aol &Sl s gllas
S ool 258 Ul Sl byl coly wlg o badye (i
sk Jo ¥ ose (b Wlg o Cundg cpl oy pis dgpge byl
(£ 0) 25,5 (line) ks ¥ i ol @i Jials el bwgo

WY S5 GuF 0 » al ole i ale gl (W
G «/v) logMar \A[- /Y] (S5 )5 09,5 )5 5 (Mo b +/v) logMar
e (Vo

WN[15] (S 5 Boy5 085 33 pgd ole by s dils 1pgd olo (o
G +/¥) logMar \A[+/0] (S5 )5 09,5 ) 5 (M b +/¥) logMar
De (MY

V[10] (o5 5 B3 09,5 3 e oo (ol o Ailie st olo (2
G +/¥) logMar \A[+/0] (S5 )5 09,5, 5 (MY b +/¥) logMar
Sgr (MY

WSl (535 o sy Cunlbes

SuF 095 » 4l Ul (e (i cebs e b (I
B YVS) YEVIO[YA] (S5 Gy 09,5 5o 9 (FYF b YAY) YSO[FF] oS 5
Sgr (FIA

G 0955 3 pgd ole SUsSle (g3 5o sk Cualins ailis ipgd olo (o
B YYR) ¥ o[0F] (S5 5,5 09,5 0 9 (YY+ B YYY) YAV/B[VO] oS 5
S (YVF

035 ) dd olo UgSle (5 p0 (i Cuslis aibe it olo (g
YAVIEY] (S5 Gy 09,5, 9 (VWY L YY) YAR[VY] S5 G5
9 (FFY 1 YYY)

(el Gas pui Jo

& Camd pgd olo (ol Gl i oo 1y jle &) s pgd ol (I
Sl ZENNY) ialS ao > FIVIYY/Y] (S 5 By 095 ) 4l e
FA) pialS Loy AE[YYIS] (S5 Goy5 05,5 53 5 (L]l 7525 L
D9 (a8l aop> 00V U ials dus y

150

100

' & &

-1007

Al sald

Al e 4 Cons pid ol ol Gus i oy BOX PIOL ¥ lsges
S5 B0F 9 S5 305 095 9 » (logMar)

% & N
F s




VY /ol ot EPA 5 sl oS 5 5 ouilel 0,09 S5 GuF Bl ewyp

alslie Al

Ca po3 olo UsSlo (635 50 5t Cualbess yuii duoys EFTOF DAN 0 lges
S5 B0F 9 oS5 BuF 09,5 925 (MICTON) &b e

55 (Y +¥) oan ¢ Stifter adlls 5 Lo adlls gl b b, oo
e 3gu0 b olyeds e gl 9 e oigS )3 cpatlyl 0y 315 956
dalllas > (YY) Cunl 0390 hlow 1 dtwd ol jo abslle LB Sl
@ e ollow 53 09 S5 cpslgl 55 (Y++V) ol Kea g Emerson
wly SUsSlo (yopli3s S (8L Sujlpgen85)sS (gl 2 UgSislyss
b iy 1 St 5 UsSle b > ien 20lS 4 e o 4
(YA) 155 ol Y LY e

G5 &S Bdg oy s gl aallas j> 55 (V-4) o K o Landa
339085 OgmlplgSlygs & e olilew 5o ctlgl oy b
@ Glb g ol e 4 s GUgSle igal 355 5 (236 Sojgen
(V7) 2L (oo ogllas

o olylows ) oy0g S35 Cpstalgl (Y +q) ) Ken 9 Krebs adlae )
SUSLe Ggmliis 1 (86 SujligenadensS CsmeliUsSulsss &

-12.59
-15.0+
i
i}
=§‘ -17.54
R
i
-20.04
=225
T T
Alslde Jald

it olo )3 UgSle (635 50 idu Caales puis doys EXTON bar £ lages
S5 BP9 oS5 3F 09,599, (MICTON) 4l liee 4 Cans

P sle wl (SaSge @Sl 4 gdie Dlge jee > Cudgie
9 0l npd i S dlge (8 Sl g aisd sbonl e Sl
ej cnl 3 (2l SLlBl(Ve=Y) jl 5 g |y Candg (nydewgen
o o ogpel > (ete 9 0395 (ogllas (63 )Shes gls b olpen
oyl gl &S sl e Sleyy bl 5l S (VYY) bgs
B S s (8L gl 5 oS Jlb I plojen ealiul cul (53L;
saias ey S G5 o (whsBlSe silg) S s
Sile gl 4 e gl gl ik (e anls gbule
J ol 005 190 9 o Sileg ol 5 3l (Qualification)

(YY=10) 345 (o0 UsSlo anls
S Sl oy Won So S Hg (BBl Ggenly 5 oS Sl
olgls S o sl S 0,555 el |y 55 (Sl el
Se g st S ey Sl &S Cal b s G g
s )3 0das (25 0y po0 g 904 095 ol By JSt5 o]
A8 e den Wl Jogr,S Jlasl 4 4 azils (nucleophile) g

295 (oo gl i)l J o S5 Bl sl ¢ oaiS Jlub
Jub ol gl tunges LS o s ) o Sy o isslinel ples Js
Jub relly 4 o8 el fgtsenlly oS g (L Ggenlly (5 0aiS
S8 (o Sy Gupd pSple el (25 (0 JaS
1555 s W (i sl cosllay sl a5 sl 1 Cailos ol doms
s oS Jlb bawgi 55 <8 I e A8y 556 L Cawgila 13,
(YY) 59 (o0 055 (L () giamlly

oy e oy Lbay ool & 3l s ol llae Sy Sl ol b
ol diej JSo Chpiy S (HBlge 3 b Co ) e e
Osiote (S (9 Cmede Cawl ol ol &y08 talS 4 e Ibaoe
Sl lhlowr cpl 3 1y opiwlyl yulas ANtI-VEGF (slagls 1 osliul
L, (AVaStin) sels] (Y0 YE) 81 05,8 JaliS Jod LB gl g ool
VGEF sl 1gG (ool sl & (Bevacizumab) ologjuls,
(V#) 23l (oo VEGF-A (oo plos arls JolS” Jsbo L Sl

B Gigenll ¢ 0l Jlb 5905 o5 (Jb 3 ns b cpl olul
allaal JBT 595 alo Tggd Caoms 1 SenS'g5 HBT 3,8 190 b Wl o0
ol inj olen Cdpiy Sl ogilly yohay Wl o (tulyl (lojan g
YV VY F V) S 6pSels i

ostelgl Glojen o5 (35 51 505 (B cosllae @l ol S L
Ogeliylgwlogs gloy> 3 (Bl jgenll o xS U
Ll dede (0 & dluly GUgSle (igmal 355 51 (36 o5 gen g8
(VY XY FLY) Wl

BUF o 2090 0955 93 0 3 ole £l Ly o adlllas ol bl
TNN) UsSle calses ynls o () by @as )y dre dgup SO
035 9 om b xSl Soli Jg g (Bl fsrenll
) AT B e

:/. &
S irgr —

— TY&L"TTV;«WATVN;/;A‘\U” ——



Oean g 98l s dose [ VYV

e— VYO (YT A NWUF F o (P sy

—
S5 ST &S b oo LS culd 3 05 Auglie g ) du
A el e )bl e @l (e B9y L dwalie > 4B, S
¥) ool 23 ol yon

Cagions o3 o)l Shlas oS (gt & 25 b Jo ul b
gl Glllas gla 0g)S (ile plaen 5 Sl S 5l ol
sl ey Sile OlSe (Sloys gt p I, osdll (sla)pss
oS Sl 4Bl 3929 e (635 B9y 9 S g by Hged 2 (Sloyd
53l (o g ) (e (6 dons

Seap 2 ol Sl JSia b as)le (S5 5 b adlas ol
2o bwg ord L)l @l L Lwlyer Cundg cpl mdgs 09)5 92
g 0dos dd)le Ugome 0l duogi (slajed 0dgize > oS Cawl Wildlllas
P bl oylil a8 GeSlon (¥ ) 205 0 4S5 5u)iie (g pulad
oglle 20,55 ol 515 5l g0 (sla wwoyy plad BBy dalllas )
4 ol )5 a8 Cuwl ALl dgng adllae pl 0 3 ola Codgdze (plp
odos i (loyd 3l atej ) & alge Sl (S 258 (e o)Ll (S
Cuwl 045 03> (LS .l 23iBd (31 955 (6olow o S o syl (4l
) 35 Bl 53 yigs €20 b s 5k o 450 ] oy oS
(EY 6

S 13, 6yS am (You) o Kan 5 FANG %5 adlls Ky 5o
s g 525 8 ot 5 48 8L gmnly 5 0225 U
L ohlew 50 adles cpl o & cwl b o (ol sl Fae W)l
292 0o iy Cold) @l b 2oty S G2)5 e bS5
(¥Y)

s Slglp ceal Gloys gl 3 58 JUs) e Ghpiss culbis
ST 5 039s 5L5 55 cads loyd 5 S50 5 g0 50 a5 Cowl ans e3> Lt
e 235 (o ST 5 @ 5 ik i S plop e
@ anls jaix e &Sl cwl coenl Pl dbe; opl ) 38 i
Ol (FVV) b e il e Gl Jleinl sl 5 Soo35 Usle
Cawg ) yolb aw ol S Sldlas 3 25 o dwog oyl
25 )8 e 3 iyt Calius g (ISl b pglne) s

(8 5 o

oS Jld (lojan 52955 diej 53 39290 Sl LSS I (S oo
2 (S3Ban) 055 S ol obslyl 5 oS (Bl igenlly
o iy il by 1y o agilly ok W55 o o5 ol 3 i3
Wy (il 3 jsi g il 03,83, |y sl l e ol > ad) Slalllas
(YY) 3yl 099 (g iy s & Lo

Fo
1.Leitman MW. Manual for eye examination and

diagnosis. Ninth edition. ed. Hoboken, New Jersey:
John Wiley & Sons Inc 2016. p. p.

b Gxe il A e Gde (Sleb g de oligS e 4 duly
() 035 oo & e (b ol s 25 g UsSlo cuslses

SHen 3 Michels bhug K5 cllas gl ued b alis
oo ¥ e 3 (Yo40) oL)Sen o ROsENfEld wlo ¥ o 3 (Y+-0)
5 Costa (Y++£) o) Ken o Bashshur (v--%) o, Ken 5 Avery
SSen 4 RiCh (Y+-8) o Ken 4 Ladewig (Y:-5) o, Ken
oL,Ken o Abraham-Marin 4 (Y--5) K 4 Spaide (Y- -5)
Jb ol L L(YA-Y) WS i)l 56 oo Va8 Gse 3 (V44
o gl w8l Gl (S5 oy dine) 50 Senge wllas gl
Coolbus ol as) Jbite gladoly 10 depy add 4 yudy alllas
sl 0395 (4805

Jen g SaCU 5 (Y+-A) o)Ken 5 MeYer buwg adlas 55 p
oS JUubd ol yom 4y iyl oy I3 5955 45w 03ly L (Y4 +9)
Ol 2 ) UgSslggs > e )3 5 9 cuS 595 (Bl (gimenlly
Y cito (o o 4y sisly SUSSLo gl 355 51 36 S5l g0m055
bwg 50 adllae S o (YY) 0)b olpen & Lisusel il oo
oo ¥ 5l s Sloyd K5 e 35 (Yo ) o)) Ke 4 Hattenbach
2 AF) 035 Lo Ghlow (ol as 3 daslle LB Sy 0 o0
dge a5l S5 ploy o e > Sl w35 (VA1)
(V2Q) y,Ken 5 HESSE addllas )5 (F+) Wages (5)l55 ol o
@ cpwlgl oyng oyng JBI peos ol VA LY S Gde
P osbe @l b8 5 S 5g (Bl Gigienlly 5 0aiS Jlub ol yon
bug adllae 93 5 (V) Cawl 0dg olpor olin Cus Dy dis
055 ying chilow 5 dtwd cpl Hd (YO ¥eN+) oK 4 Treumer
g 8l gl ¢ oxS Jlab Jiy ol 31955 b slyen Bl ol
5 oollas @i 5 oy 1 GuF ol @ 5 s (osly) Clogials:
5 Treumer adllas > (VY ,¥Y) Cuol atily oljon 4 (gl 008l g0l
o b opiwll oyg J31s oy 5 Sl HbT awslie & 35 (Y1) o), Ken
a5 olen 4 (Bl Gfgienll (5 0aiS Jlb (alpen g
I3 S3lyg0masrsS gl UgSulsss )3 UsSle cualbesy (ol
A (655 Aol Caleg p3 S Ay (&) dlly SUsSle (ymsl 350
{VV) 3L o it o5 5 o3 095 5 (i i Slops BT &S
2555 58l (Vo)) oy Sen 5 GUENOTF Lawg 45,5 &5 aslllas ,
5 oS5 BU Gsmenlly ¢ oS Jlub sl Glojan oyng S5
I BE Siligenada)ss ol UsSlyss & Wi ohlan ) 518
Job 09,5 35 Jlows Y5 13,5 (s 0 20 didly SUSLo el 3o
G 095 2 Jlew W o B 5w g (Bl Gigiewll oS
oo V g ) UgSle Cuolius 5 (ol i 88,8 )18 oy Cod Sy
2.Guthoff R, Guthoff T, Meigen T, Goebel W.
Intravitreous  injection of bevacizumab, tissue
plasminogen activator, and gas in the treatment of

submacular hemorrhage in age-related macular
degeneration. Retina 2011; 31(1): 36-40.

% & N
F s




YW /ol oo EPA 5 sl oS 5 5 ouilel 0,09 S5 GuF Bl ewyp

3.Sacu S, Stifter E, Vecsei-Marlovits PV, Michels S,
Schutze C, Prunte C, et al. Management of extensive
subfoveal haemorrhage secondary to neovascular age-
related macular degeneration. Eye 2009; 23(6): 1404-
1410.

4.Meyer CH, Scholl HP, Eter N, Helb HM, Holz FG.
Combined treatment of acute subretinal haemorrhages
with intravitreal recombined tissue plasminogen
activator, expansile gas and bevacizumab: a
retrospective pilot study. Acta ophthalmologica 2008;
86(5):490-494.

5.Avery RL, Fekrat S, Hawkins BS, Bressler NM.
Natural history of subfoveal subretinal hemorrhage in
age-related macular degeneration. Retina 1996; 16(3):
183-189.

6. Bennett SR, Folk JC, Blodi CF, Klugman M. Factors
prognostic of visual outcome in patients with subretinal
hemorrhage. American journal of ophthalmology 1990;
109(1): 33-37.

7.Glatt H, Machemer R. Experimental subretinal
hemorrhage in rabbits. American journal of
ophthalmology 1982; 94(6): 762-773.

8.Toth CA, Morse LS, Hjelmeland LM, Landers MB,
3rd. Fibrin directs early retinal damage after
experimental subretinal hemorrhage. Archives of
ophthalmology 1991; 109(5): 723-729.

9. Bhisitkul RB, Winn BJ, Lee OT, Wong J, Pereira
Dde S, Porco TC, et al. Neuroprotective effect of
intravitreal triamcinolone acetonide against
photoreceptor apoptosis in a rabbit model of subretinal
hemorrhage. Investigative ophthalmology & visual
science 2008; 49(9): 4071-4077.

10. el Baba F, Jarrett WH, Harbin TS, Fine SL,
Michels RG, Schachat AP, et al. Massive hemorrhage
complicating age-related  macular  degeneration.
Clinicopathologic correlation and role of
anticoagulants. Ophthalmology 1986; 93(12): 1581-
1592,

11. Vander JF, Federman JL, Greven C, Slusher MM,
Gabel VP. Surgical removal of massive subretinal
hemorrhage associated with age-related macular
degeneration. Ophthalmology 1991; 98(1): 23-27.

12. Bressler NM, Bressler SB, Childs AL, Haller JA,
Hawkins BS, Lewis H, et al. Surgery for hemorrhagic
choroidal neovascular lesions of age-related macular
degeneration: ophthalmic findings: SST report no. 13.
Ophthalmology 2004; 111(11): 1993-2006.

13. Guthoff R, Schrader W. Longterm results in
surgical removal of subfoveal choroidal
neovascularization in age-related macular degeneration.
Acta ophthalmologica Scandinavica 2004; 82(6): 686-
690.

14. Hawkins BS, Bressler NM, Miskala PH, Bressler
SB, Holekamp NM, Marsh MJ, et al. Surgery for
subfoveal choroidal neovascularization in age-related
macular degeneration: ophthalmic findings: SST report
no. 11. Ophthalmology 2004; 111(11): 1967-1980.

15. Chen CY, Hooper C, Chiu D, Chamberlain M,
Karia N, Heriot WJ. Management of submacular
hemorrhage with intravitreal injection of tissue
plasminogen activator and expansile gas. Retina 2007;
27(3): 321-328.

16. Hesse L, Schmidt J, Kroll P. Management of acute
submacular hemorrhage using recombinant tissue
plasminogen activator and gas. Graefe's archive for
clinical and experimental ophthalmology = Albrecht
von Graefes Archiv fur klinische und experimentelle
Ophthalmologie 1999; 237(4): 273-277.

17. Handwerger BA, Blodi BA, Chandra SR, Olsen
TW, Stevens TS. Treatment of submacular hemorrhage
with low-dose intravitreal tissue plasminogen activator
injection and pneumatic displacement. Archives of
ophthalmology 2001; 119(1): 28-32.

18. Haupert CL, McCuen BW, 2nd, Jaffe GJ, Steuer
ER, Cox TA, Toth CA, et al. Pars plana vitrectomy,
subretinal injection of tissue plasminogen activator, and
fluid-gas exchange for displacement of thick
submacular hemorrhage in age-related macular
degeneration. American journal of ophthalmology
2001; 131(2): 208-215.

19. livier S, Chow DR, Packo KH, MacCumber MW,
Awh CC. Subretinal recombinant tissue plasminogen
activator injection and pneumatic displacement of thick
submacular hemorrhage in Age-Related macular
degeneration. Ophthalmology 2004; 111(6): 1201-1208.
20. Hillenkamp J, Surguch V, Framme C, Gabel VP,
Sachs HG. Management of submacular hemorrhage
with intravitreal versus subretinal injection of
recombinant tissue plasminogen activator. Graefe's
archive for clinical and experimental ophthalmology =
Albrecht von Graefes Archiv fur klinische und
experimentelle Ophthalmologie 2010; 248(1): 5-11.

21. Treumer F, Klatt C, Roider J, Hillenkamp J.
Subretinal  coapplication of recombinant tissue
plasminogen activator and bevacizumab for neovascular
age-related macular degeneration with submacular
haemorrhage. The British journal of ophthalmology
2010; 94(1): 48-53.

22. Treumer F, Roider J, Hillenkamp J. Long-term
outcome of subretinal coapplication of rtPA and
bevacizumab followed by repeated intravitreal anti-
VEGF injections for neovascular AMD with
submacular haemorrhage. The British journal of
ophthalmology 2012; 96(5): 708-713.

23. Klettner A, Puls S, Treumer F, Roider J,
Hillenkamp J. Compatibility of recombinant tissue
plasminogen activator and bevacizumab co-applied for
neovascular age-related macular degeneration with
submacular hemorrhage. Archives of ophthalmology
2012; 130(7): 875-881.

24. Ip MS, Scott IU, Brown GC, Brown MM, Ho AC,
Huang SS, et al. Anti-vascular endothelial growth factor
pharmacotherapy for age-related macular degeneration:

:/. &
S irgr —

— TY&L"TW&WA\‘VN;/;A‘\U” ——



OySen g jeal puusdazs [ VYD

e— VYO (YT A NWUF F o (P sy

a report by the American Academy of Ophthalmology.
Ophthalmology 2008; 115(10): 1837-1846.

25. Schouten JS, La Heij EC, Webers CA, Lundqvist
1J, Hendrikse F. A systematic review on the effect of
bevacizumab in exudative age-related macular
degeneration. Graefe's archive for clinical and
experimental ophthalmology = Albrecht von Graefes
Archiv fur klinische und experimentelle
Ophthalmologie 2009; 247(1): 1-11.

26. Landa G, Amde W, Doshi V, Ali A, McGevna L,
Gentile RC, et al. Comparative study of intravitreal
bevacizumab (Avastin) versus ranibizumab (Lucentis)
in the treatment of neovascular age-related macular
degeneration. Ophthalmologica Journal international
d'ophtalmologie International journal of ophthalmology
Zeitschrift fur Augenheilkunde 2009; 223(6): 370-375.
27. Stifter E, Michels S, Prager F, Georgopoulos M,
Polak K, Hirn C, et al. Intravitreal bevacizumab therapy
for neovascular age-related macular degeneration with
large submacular hemorrhage. American journal of
ophthalmology 2007; 144(6):886-892.

28. Emerson MV, Lauer AK, Flaxel CJ, Wilson DJ,
Francis PJ, Stout JT, et al. Intravitreal bevacizumab
(Avastin) treatment of neovascular age-related macular
degeneration. Retina 2007; 27(4): 439-444.

29. Krebs I, Lie S, Stolba U, Zeiler F, Felke S, Binder
S. Efficacy of intravitreal bevacizumab (Avastin)
therapy for early and advanced neovascular age-related
macular degeneration. Acta ophthalmologica 2009;
87(6): 611-617.

30. Michels S, Rosenfeld PJ, Puliafito CA, Marcus EN,
Venkatraman AS. Systemic bevacizumab (Avastin)
therapy  for neovascular  age-related  macular
degeneration twelve-week results of an uncontrolled
open-label clinical study. Ophthalmology 2005; 112(6):
1035-1047.

31. Rosenfeld PJ, Moshfeghi AA, Puliafito CA.
Optical coherence tomography findings after an
intravitreal injection of bevacizumab (avastin) for
neovascular  age-related  macular  degeneration.
Ophthalmic surgery, lasers & imaging: the official
journal of the International Society for Imaging in the
Eye 2005; 36(4): 331-335.

32. Avery RL, Pieramici DJ, Rabena MD, Castellarin
AA, Nasir MA, Giust MJ. Intravitreal bevacizumab
(Avastin) for neovascular age-related macular
degeneration. Ophthalmology 2006; 113(3): 363-372.
33. Bashshur ZF, Bazarbachi A, Schakal A, Haddad
ZA, El Haibi CP, Noureddin BN. Intravitreal
bevacizumab for the management of choroidal
neovascularization in age-related macular degeneration.
American journal of ophthalmology 2006; 142(1): 1-9.

34. Costa RA, Jorge R, Calucci D, Cardillo JA, Melo
LA, Jr, Scott IU. Intravitreal bevacizumab for choroidal
neovascularization caused by AMD (IBeNA Study):
results of a phase 1 dose-escalation study. Investigative
ophthalmology & visual science 2006; 47(10): 4569-
4578.

35. Ladewig MS, Ziemssen F, Jaissle G, Helb HM,
Scholl HP, Eter N, et al. [Intravitreal bevacizumab for
neovascular age-related macular degeneration]. Der
Ophthalmologe  :  Zeitschrift ~der  Deutschen
Ophthalmologischen Gesellschaft 2006; 103(6): 463-
470.

36. Rich RM, Rosenfeld PJ, Puliafito CA, Dubovy SR,
Davis JL, Flynn HW, Jr., et al. Short-term safety and
efficacy of intravitreal bevacizumab (Avastin) for
neovascular age-related macular degeneration. Retina
2006; 26(5): 495-511.

37. Spaide RF, Laud K, Fine HF, Klancnik JM, Jr.,
Meyerle CB, Yannuzzi LA, et al. |Intravitreal
bevacizumab treatment of choroidal neovascularization
secondary to age-related macular degeneration. Retina
2006; 26(4): 383-390.

38. Abraham-Marin ML, Cortes-Luna CF, Alvarez-
Rivera G, Hernandez-Rojas M, Quiroz-Mercado H,
Morales-Canton V. Intravitreal bevacizumab therapy
for neovascular age-related macular degeneration: a
pilot study. Graefe's archive for clinical and
experimental ophthalmology = Albrecht von Graefes
Archiv fur klinische und experimentelle
Ophthalmologie 2007; 245(5): 651-655.

39. Hattenbach LO, Klais C, Koch FH, Gumbel HO.
Intravitreous injection of tissue plasminogen activator
and gas in the treatment of submacular hemorrhage
under various conditions. Ophthalmology 2001; 108(8):
1485-1492.

40. Hassan AS, Johnson MW, Schneiderman TE,
Regillo CD, Tornambe PE, Poliner LS, et al.
Management of submacular hemorrhage  with
intravitreous tissue plasminogen activator injection and
pneumatic  displacement.  Ophthalmology  1999;
106(10): 1900-1906.

41. Sawa M, Ober MD, Spaide RF. Autofluorescence
and retinal pigment epithelial atrophy after subretinal
hemorrhage. Retina 2006; 26(1): 119-120.

42. Johnson MW, Olsen KR, Hernandez E. Tissue
plasminogen activator treatment of experimental
subretinal hemorrhage. Retina 1991; 11(2): 250-258.
43. Fang IM, Lin YC, Yang CH, Yang CM, Chen MS.
Effects of intravitreal gas with or without tissue
plasminogen activator on submacular haemorrhage in
age-related macular degeneration. Eye 2009; 23(2):
397-406.




