—

600 Alis

N |
WA Syl 5 23055 AT SAY o,ls A 655 15jl) ySibjs pgle alan |

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

g4l gilwlaa (F9)1d slewigy 1 ()90
D daSd

ol O <0l K3 ol oI (o) ST ey Ol ez BB 30 13 et 09,5 bt 18185 (e 53

Email: hOlnazari@yahoo.com

Ol ol ol S pole oKl o)e ST gy linsslon oty Slido 38 po Sy ity 095 il 10315 (g A0 (R0 e $ID

Email: mmodarres51@yahoo.com

(Jsios a3ings #) S S5 6 S5 pote SR (o)os51 Sy il o oS 550 K iy s 153900 Loy 539

Email: rezasoudi@yahoo.com

ol I el K3 e oKl (o) ST Sy il iy B 350 55 5 0505 sl S i 1o (1 353

Email:mal_ara@yahoo.com

ol I w08 Sk ol oSty o)) ey sl ot i 35 o ¢ Sy i s 1S5 g0 1y 5

MINNY 2o pls )b

AV s gl

45>
B (0 9 0rg) 4ed g 4lej o (Ol (S el 05 (G Cuond Gl (glow 5 SYNST ) (5l 3 188 g Al
wl@@daadw1)¢¢ﬂ9@%chi@alh,wpwmu?ww!@)&,&éa‘_;)‘ul.\;.a)bawwd
b9y 4 0y 5| S oy (3l ST (el ol pé g oor T Cunle bsaste (lag s (18 3l gla Sl y> ail ansld ol pen 1y (o )le
Slllas ol ) gl 40M sl 0ad (g8 iyl 5 el W8S )5 sy 3050 ol 008 it b 5 o255 g 023N Oy 4 lhend

non "o

25 518 pyme GBS JLEST )3 Ak g e o6 &

& vitrectomy" ("pharmacologic vitreolysis""Vitreolysis" salSlalS” ;I odlatwl L 4 pubmed ;> (il (goine ¢ )Lf‘_,:}, )

28,5 )15 oaliul 3590 ool oy wedSSl JolS 20 b Yl 9 05 plosl vitrectomy "&" microplasmin ¢ "Plasmin
@ 1y ool oy (oalad (a8 0] (la oy sl o0l (I8l 1 gl ey g 5l (b eolatl &4y ael y8 ] LI5S 2 g a8 ASulS
S aales GLES 05) 9 0y SYMBT Gloys )3 ((egS 39 (3Rl b g (SeS Glopd s

(Posterior Vitreous Detachment : PVD)4us
50,9 s mle L PVDM il 5 e 33l o
PVD " 5y o Lasio 480 opg b
() 9 059 O sk e VLT olyen 4 ST
O 9 05y S Silaw I (il (81 o) il
elodylsh mly i % gow 5T USE) il o
2 oyg ool (Sadlia ladlowe A o (due
57l Sl ades j) G lisee oYM 5]

Luasuie 3,15 5459 (A)\Jgfto O & Lluamly (gl 55
d," Ao ug‘)l_cj )1).3.5) Lg\{ u‘}& L (;"“‘L’ )t‘.'c PVD
(V JS) il o caliee (glag)low 5

09 SLe mdz 5y 2 295 g Sl b
Jlesl U (SlSe &yguo 4y 0y09 (alS prdaws PVD

o B ey (Y« Jo)ls sdaryng (V sl (g Wejly

doddo
(055)95) e 28 oy JUb 5 Jlie bLS)|
g Soidg s ciliie sl b ) @Sid 5 anly;
585 il 5 n ) ol 255 « Sl
A (B ea S dgaze Y @ 0y pid L]
ua>iws (Internal Limiting Membrane: ILM)
Jmaie (slo (g 4S5 Sy (o0 )5 4 (g s
oyzg OINS S Jiyud (Shimer Colgins (ol 0uiS
S SHILM o Slals ;5 .50 sige 4 1, ILM 4,
45 0l () A Gy (SHumd 0y B ¢
Lo 35 o ¢ gl cuas po Jold (255 0l
Ll (oo 0png b g 1 oggd Blbl (Lol (Bg)e
g e 45 298 (o0 s ILM ¢ (g0 (433 Y
oyuy (A gaw (Sila 39 5 2ld p (e


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

a2zl gilolis lady) p 6)9pe

Liquefaction without
Vitreo-Retinal
Dehiscence

A,

Anomalous PVD

Partial thickness = vitreoschisis

Premacular
Membrane

Posterior sepaf;tion
Peripheral traction
/

T~
Full thickness but only partial PVD

Perip\heral separation
Posterior traction

/

[

|

\
v v

Centrifugal (outv/»/ard) Cerﬁripetal (inward) Yy
contraction contraction Retinal T e Macular/ \Optic disc
\ CUIED REETES traction traction
\ Detachment \
/ ) /
14 ¥ [ \
v \
|
Macular Hole Macular Pucker —Y

VMTS Vitreopapillary
Exud AMD Traction

VMTS, vitreomacular traction syndrome; Exud: exudative; AMD, age-related macular degeneration

bt PVD I (23U (455 5 0 g slaeslon 5 slaods ) ojlet S

Glycine-) bl CpandS 03,7 sl
il e (Aspartate Arginine

PRy
ey L by OY s jgpe a dllie oyl
s pubmed > o] gemine ol 4By o)l
"Vitreolysis" (¢S <l ol L

vitrectomy" and "pharmacologic vitreolysis"

ALY )’I odlax

"microplasmin and vitrectomy" ;" Plasmin
ode] oy Sl oS o b Yo g A plool
Cd)S 148 aolanwl 50

L a8l
G dab 2 1S pag Jolge gu ab
Al sl Stdgr g Jolse Sebag ooleit
6y—0g oS é:’.l—*" °9)_§ A_f L Q’I LLJ)?J}O
oyig pdaw ol ouiiS Wl 0,3 4 (Liquefactants)
Jgi) Ned o (sau 4adb (interfactants) ¢y, o

0

oxiny S 3l il Ly b g Jsb et b JUb o
Laygile ol Tsgds oo s 405 §) (Vitreous Pic)
S5l sle )L G #8)lse s A0l 0
Sl (> mas (b yud Y 4 ol @S
2 PVD SolSe Ll o s M is 5 4
dy8l o le S g 0yg yugd Jlail b slapais
4+, PVD L3l 00 sl U°9) o P o ‘019?
b o o 5 o8 S5 5 allan 390 g yob
o) 45— 5 o)y Y Lail 3, Sl >
0] SO laie 4 dagyly 5l edlatwl b (Vitreolysis
ausl Hl,8 G5 g ldiore da gl 390 e «olis
Ol ) 29> Ha g edlil 3590 Jalge .ol
5 el 035 53 4l ol 3S0hes punslSle bl
3j9 Jolgs odos Cuond 08 (g Al ool i
5l oolaws oS wiwn o3l 29yl jWgryg > edlatul
" (PA) (B jgedl 02 JLsb Jols ]
(Nattokinase) jlus¢U L )WM; 9550 ‘(R)WY%
Sd (W)(chondroitinase) lidg S M
(%) (Hyaluronidase) jli_ds,sla o M (Dispase)
Ll s oolawl 390 e plpe Joloe sl o
o (Vitreosolve) JL__wgssisg /0)gl Jol_5 PVD

“‘ﬁ' %))‘)O{‘.})_g} ‘A"j/\Ye)L«.f& AA 093 Ejllusﬁ.-lj-.l: .ngl.l:nla_.n


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

2l il JLsb g s> 59, dloml « ja sy
Metalo (¢l aigoj o3lo jListigpolio alo Langy 3
" > (MMP) Proteienase Matrix
95 $9) 1= oo 331 peody (ol 1 0Me
9 0y (S aw o JUadl Jgtwe (Lol xSy
sl (R’Y').a)b SS9 b g oY —im LM
ot Sl Jie (piiz 3 ey bawgi PVD
5 Soisede Sl lalas M el o 0ol
3 (BB eg 3l ganlgd (S Sl oSy Se
O 5y 59y y= w09 SB35
s PVD Ll 1y 05 a7 iilools
o 33l 93 (ml S 5 45 358 e o 0 yg D @le
;i—.’. a ]) L)MM" ‘9)|J U" Oy uod‘ i 09)/1.0
il (o A (29)b 39y Car cuslie Jale
s 3l J=8 g o 0 Omewdly 09 S5 )5
L ohloes 9y = 24t Sllllae 13 (c09S g
5 s 0k S paw b ladpe (b (Y Slopdl
J(a,;)_.o L Soiligny) cVsSlo el #lygw osins
¥4 . (Y#=YA)

‘ 9—‘-")“"'5)-’ w‘—o S 3= ! ‘-°9f L
(V1treomacular \!95 La 9 0)—=9 ‘_,._.“S
- (YY5'Y) . e e M .

0 g0y 33 ol oblie Sbsus, ¢ (traction
2 ot o il 235 A slealns 3
olos YSLo p3l U sl mis 31, PVD gl
g 0ySg (S 08 (LS g oLl L sy
.\_>13 +[IN-NTY 695 W ARRIA o> .J.S.))f
(Jos 3l B 4B VO « Sl oy Mol
Ober poia Wl et Sl A8 B2y oy JSI
JrS iz Ve ) el o plp 53 el b s
29 Yy o> odalio BB i bt JS PVD s
WM}L}OM LO).) Lgl.fbrg.uoujﬂ W‘JJ 09)5
Vo y eisosS g il Jod aieds V) g K0 adllas
2 alde pie Ve Ll o ol g w8 50,5 Sl
(95 Fhg > D e Hdged dunllie S 095
Ly La asged 500l plosl ) ILM (g5lulis Jos

WA Sl g 2358 AFAYe L A oy 15jl) iySaitjs mglealan

et 5 8 e 755 VY

P bl p Sitdgs g Jolge (s addo o) o)led Joi>

Ll So39lg
Oy 9 0y ghaw (gl 0aiS Wl og)S | 0y 0aiS loog)S
solass] okl e olazs] olanl i
g yus tPA ANt tPA
> ordy lsgglln Owedly
Oy S Oy S
S b LSt
Slog g g

So tPA (tPA) (S8 y5ahmonidly 20S Jled
Jsas > &S el (Serine Protease) (o yw 554y
w2 33] ey 205 LA (preisdly A (5 ghsely
adllas S o ol b s o Jgtue Lo
Lo [ tPA £y 59,500 YO 005 J515 525 ol
{(solution balanced salt) oo Joleio Sod Joloro
el @'L’%’) b )Lw Ve (098 yug plosl I 8
o=l ol .\_o)f a_uolis (PDR) 40ly04
)‘ 0)29 GE_M: UA_M: 1J.> thA &S BERVIWPIEL o0
3 (095 g Jeteud crge 9 008 PVD bl 5 (45,
s (parsplana vitrectomy) UM o, 5o ,b
SIS sz o B ol 905 o b (il 0)lse
ke O PA p) 59500 Y0 09 S5 3,5
o dan S ..\33)5 &l S 09,5 b olyon 365 5
» 3 ool & Ls"“’J"C s C‘Lw 9 45 jloying i3
Jr5S 095 slo e F‘—\—f E> P &S Sge
(%)_il S 45,8 sl b o Ycisls 39 PVD
Al Ao ( SSe (0938 S Sl 8 Mg e b
oyng J313 Boy5 il edlatnl )50 )3 (Vlie M5 ez )5
> cdld s 4 oyng JB R ey o2)les
09— u—)‘)i’ J._.oLC tPA Ja._.u;y L):)_MB ‘;J\—AS
tPA L;o._u.o g}-’>‘D d-’))) )_«oL’> JL‘> 2 (Y5¥7) Lol
Jos JLoo 4 0us dlog] cppmd Loy [CRVeS
Po 999y 2 ) 4 VsSle pj (o g (095 S
o> L9 J=8 PVD (Ll o ] (99 las (0

0A)

Gl 0 uL.:‘ 5995)»9 JA.C

asle Saxie Sjglen laainlyd o Jled i o


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

\‘“0/ ezl gl ey 2 y900

gyiday sla aoY (3, S s g o9 S 3 5l u
W3S G=)F 0y sbas s a4 (IU) uJ.L«Jl O
Gygao 4o ailyadey sla Y e 4B Y ool
« Ssiepbl cla (5L slonl (e g el Cudbge

Y SN VIV U PO 0 PR RS S TR W Vv AP
&S (630 0)90 (b yd b el ol jolas i
sdalino gl dd)le g S Jobo ole VF LYY
Yty Olylow Das (695 30 85 (sl dalllan 13 005,55
151y ole ey b Selail pansdly ) odlitil gl

ROP ay Mo oz A (59) 32 (0295 9 >
o B ot dus g 0bxty VAS sy yr D Al o
Sl Gl 5l om0 5 W35 4B S 18 esiS g
Ae ool 89y y= Al JWd g odd Dbl 4l
Sogill Cdge d b wuis s )d SAIA )3 oui>
Aoy B Ola S 0 ol ol a8 b Al cowd
4SS Wdw) a0 cpl 4 B g Dy oy TY-01
ROP L (slo i )3 oponsdly oS &y (00958 5009
M8 (o098 yag o MeB 4 ol 5l )6 bl
Ly 35 olise 3o g Seogill dguty Jloss! s by wilaid 5
oW a4 ldise (6,500 ddlllas > a2 o il
SYsSLo o3l L ghlaw 53 (5095 g s o5 93
iy S 53 Mainges G5 ey @ pglie b
A58 lsmim 5503 iz jl g A8 32y 0y S5
S35 po Caolus «3)5 5l L ole S 000,5 oolatul
G =me lime 4 0 gl ol us 5 VoSl
48,5 5158 Greody 35 Co8 &S (ol dx
obles ) g b 4 Grewdhy oyug S5 25
o sne 5333 olosd 4 polio 5¥slo ol b oo
O e Caxdg 4 ol o)Ll dlas oyl 0 005
05 3l g Jres J1 =B Gmedy ¢ Sl 368 L3 1S
ol odla ! t_ia.ai’ oy &’L» AT W] Cuwdo )Lo.u
(affinity chromatography) sl,5 81,5 leg,S
Ope—odhy 4 (fgiedly 018 JLsb bawgi g 00

09)5 3l iz A 33 03,8 (cw) 2 (F9SUl CgSmg Se
ko oxlodly 15 500 walr 93 5 9 92 ylgen 5 Sl
»aS aoh i o alie Gllles g ddlllas
g5y 0y 9 BLIl ¢ oMy oS dy 0098 109

Ye-vs) Lo, . -

( ).\Jyuupwl.)))ILMék.w)‘ Sryge
=l 1) Sl Gredly Sl allbe i
Al 63, S wyy (macular hole) YoSlo #lyg
Cpe il o il (Bolad (b adllas g 2 S
02)l3= 35 9 VoS Lo Elygw (b A (je duglie
3925 ooyl odliil (9 9 b (o098 g Jos
oS g Jos Cgpw p Soo8 adllas cpaiz o))y
aslllae S5 p0 )b YD pewdly jl edlaiwl b
S5 iy S8 & (o5 g ol S5 42338
g 4o Mo dllw VO L5 S Soe S o,
w0 T 5 6 158 Sleg s Y gSe
diny (el Cadbgo ol YoSlo &g coolon ol ]
oDl 5] 00l 48 Wy aes ol b ol 9 A
YL gl sl (055 po9 o> S5

Wl 048 SaS Wl o « Slog 3
shidon (bd Ghgd) bole G5 (2l ooy
= 1) . e
2 Sl ety 51 gl Vo S 5155 b
59 99535 odlatl Lo o ol S (22
Jor s >l dees gl S5 5l ) ey puia
dmos Oloj o 90 dnglie oo b Sl sl 5L
o g (P=+/+¥ s AN ol > ddBd FA) sl
Ol @ mda ¥ plp 53 j00) a8l sy S)b o
o=y 09Me (09 yieS (ol 05,5 0 (o)l bxe
¥ by S 650 (Al Jee e 4
L (delamination) ¢)l>, &Y Joli — s0lyadq
05,5 ,d — (segmentation) 5, S 4 _slad 4_alad
syl (mme AMS! s ) b oais 5L0 ¢ cpmenodly

Bl 3929 0955 93 (e lin (2l @l
Slss) )l e Wi () o adllae b
» O al> e (retinopathy of prematurity) )l
N \AJ S & . & . . .
s o slae s 5155 e )iolig Jee
Adg i (a8 ) funnel S 4 4l Sadlis

Y. %))‘-’JQ)}J; ‘A"‘jAYeJL«.& A 093 Ejljusfl'-lk .ngl.l:nla..n


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

L 305 jl oo celow 93 08l (0 g)l jIVO- g
3 oyng »5 (ame liond g WYOUE jo plen

S5l 0 WYOUE (g0 590 J8las ¢ paiveo oyl odsae
S 555 (oMo San 3 o2l by g5 s
(diffusion coefficient) Ll o s yiol38l o
S5 L olos (o 1y el (2l 487 93,5 (e 0
") sl OLts ¢y9 Seeliud (scattering) s yisw
b owg PVD lal as cowlon s yo)5-5 1,5
Y optg slaad 3 1) (ST o (mons Mg S

(¥o) Sy -

ol 03903 yuiilo |) MIVI T adlas C"L" ula.vm
» (Microplasmin for IntraVitreal Injection)
(53S o s l adlas STIT 5B b adlas oy
Slmjgd (o L olyan g 01 Jy8 S5 o)
Galises o3 5laa adsl 5l 5 el gy o)l Calises
oy 515 3 (oD e 3929 ilisee ledlej
osizg S ) b YSLo sl oSy | 3
oyng J3 35 285 )13 (b)) 3)90 YeSle s,
L5 VO @+ ¥0) caliseo 593 slaz 53 (o ySe
g Celo TY el 90 el G o +-ml > \Yopg
A5 ploxl cosd () Aol (o093 g 5l I8 jo, Y L
G (392 91> g2 yxe 3 loj Sde g jgd Il
o=l s ohlew 5l B0 D PVD ol il; sl
i3 4 s (ol S 48 152,8 Slgity liioes
SiglsSle )6 PVD (il oo Wlgs (o 5 005 oo
o JyiS g yS )5 adlhe o 23)8 (lew (S
S b s ol (908 ol ol Sl e
Thrombo Genics pL_5 — SS5L s, &

S (o Mg 6)bS Opge ) ey S

J—ole S LS 9L (Nattokinase) ;LS o5U

g9 6 &S Natto 1 ol &S canl (698 Sl g yud
ans ol yml5 50 bigw 5l odel Cawd 4 Cguo s
g5 ey o (Subtilisin NAT) jls ot MV

g natto Lea L (bacillus subtilis) bl

WA Sl g 2358 AFAYe L A oy 15jl) iySaitjs mglealan

ot 3 Sl g S5 TP

g 0dd J S il sl jlas 1 ey 33,5 0 i
oy ool 95 a5 Sl 3 odlazal L3
5 ek (KA Bl (o 5B 5 1 (g S ates
il S At 395 95 (35 Sosd yilo
il JLd G 9 fgme—dly ol Slooly
il o 3S5g) LSS syl b siandly
Oygmo d (oMl dd &S 3 S &5 job lon
9 30l (oed (i )3 (Sl B pae g ()b
e Jelse a3l o9 JUb oliee ccnl 1 ogde
e 42> (St 8 (fgisendhy gdaw dlex |l
M8 (o958 Yy > @y o3l )90 (el (LY

" ol 8,55

S 9 e Myg S S 1 ipme—iMyg S0
a by ye &M i 3 ()b ¢ (recombinant)
W)’l@ﬂp Cwl 039 J_> 1) 5919)] W)’l;
ol ol ™ Dloss Gl ] JsSho 5l caond sl
L daliie )3 CpraaoMg S (1392 )5 SS9 o
aS ol odd odly lis M3 20,5 o oul cullad
PVD sloul g 0pg (id @le o (ronMyg)Ss
P33y o ASed p S | mlgd 465 )0 (9,
Lo oy I3 5,5 aS A edby L glasddlas
T cao (565 B mide ) oMy oo 5 il
Ll b Ly Sl 5ai 0 2S5 48
lajsd 0 5 S L &S > (ultrastructural )
4535 e JelS PVD (Ll s YYoRE 5 5V
oo ,Se &S 155 S Doy dlae opl B iiin g
Logorg (o2l 50 dte (SeS ole G Wil o0
P asboyng sl 90 PVD Wl s
PLE GrowdlygSoo &4 135 polas ji (5,503 asllles
0995 B ka5 A4S oo (o PVD il o
™),
. - uﬁ
bwg PVD Ll aS o1 ooy it |,
o 9 593 & dlealy w2 ¢ S muia 5D (e Se
G5 3 e el Ko Tl o e 4 sl
Lapia 70+ 53 comowdls See \WOUE 05 315
s gl (Jg 09 0ad s 5y 5l oty (A Cuod
G 4 5L oy g S ame sla Cuoid ()0


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

\‘“V/ ezl gl ey 2 y900

095 9 jled Ly odd (loyd 09,5 )3 (o) (sl Jshe
&S Sy o cpl 4 pedisee cpl g Gy S
Jos > 53 0yg ytB ity )3 w3l 0l
PVD (Ll )5 s ade J1 S0k clilles (55

. . S| e - o (ay) .
o u‘))l > )S)L.w D s Oladllao uls] c( )_\)39_3
T 31 0391 1 el (sl

S el Sty il S sl 'l ol )
S 1l oo ony ST lg oo o et S
53,5 (PVR) gsl)adg (Shoisysyng 4 e
G005 Oh9S  pia aa )l )% adllas
PVR sloul o gyls oyl a8 anly lis 9 0 S
Loy Jelge o Jsho glgil ) (1338l 49550 j9
PVR sla 0¥ 5 Jyoso jola & olaplS gt
L e sl il 03,5 e wigd e il
= 0gMe Wl o jlewsd oy JBI 50y &S o
52 S5, 45 5 SIS slonl e PVD Ll
(av) .),))f

»lw 4 Jb )5 (Hyaluronidase) jlaug,slld
O 3l 0y 0955 e Bajb Sl Sdgn g Jelgs
025 J> Ll ags 3l jhsgyglbs S oo oo
3 bios 48 0,09 5 53 LSS gael SIS 4
b Joyd 28 (oo Jlosl ol JiSuts olyglbs
Jelse by (A 4SS ol )3 0 (5US
slie Ban g (il jlg doglie jlews Siitdgliy
ol s (g bl (w3 29l g sl
Uiy sl g ol oy aSud AD > el gl
Sldlae (S gt o 039 S5 i igs o
o> 3 o)y (Sl glime il LS
M osisly o o 2
Jole L5 (Vitrase) Vb osls b g5 jlaiggllen
o Sy [y T ads o cladllan oS Conl Siidgs 49
YLl g5y o Luslul syl ) ailis
byl (lgSse plow g hgllen )3 (605955
53,8 (o 059 05 @le a9 035 S0y
Joee gyl pudins Sl (e (sanled g
93y (Vitrase) jl, g .0)l5 d959 ) 5 0509 Juasl
i)l oyig Sy ployd Cua T als po adllla

5355 55 S Syge ]y ol Olg (o0 098 0
0 yao5S (ghgw sy Ll 5l o B sblie s
JLs el o983 Seidgin b 51 > 43,15 3934
3 Sty 3 ol Sl oslil 3)50 )3 Sliios ol
0dnlS’ plotie 4 55 9 (Bgye (B Sigreg 3l

IV e Saie MMl al b s s s
;| (fibrin  degradation unit) 1IFU L, 4 FU
253l LS 9 03,8 30)55 (8955 ek 2 1y LS U
aw b olyen JolS PVD slool Ulgs jod 93 y2 oS
"3 4K 55 g Cmms Sl s (IFU) 5V

Cal U3 3)90 09 oS o Wi Jolo oyl 43U

» ol—iise (Chondroitinase) ;Usin g 035

5 Sl Slsig)iiS g ey )31 (65503 adlllas
S eia o5 jleyig 025 e ) (S
3o cels S (TU) 5Ll iS008 (o)
Py M S el > PVD (hlidl cow 305
Loigyhd b duslde pd puowodly bodds loyd (sl i
& 5 U Camg b g Olise 4 (6395 4393 PVD
Il Joxs 3 ol gt ity S iz ool
ober sl wiz 2 &5 Jb > catls () 4 0
e Sy iy S S San sgmomniSly | o
4u~o_~uM.} By A ra]J.J| uLo.vm Sl dlas
S S b e J31 & jluisg)aiS g jlagyglie
Lo 30l dcod ) iSagas cding, oad alss 556 &
Js ol boad oyng (Sadlis ol (il38l Cuw

S &S cwl 5y sl i(Dispase) jlwwsd

rp & PVD (il e > Slo> Slllao 4l
& Slpmmd B2)5 4 pladl adllas G 3 s by ol
o &S 008 Sen g ]t e a8 )S pids
PVD (Ss5 5 ol flocis ;58T 50 a a8y VO
el oy P el s Ly S
e YLl s 45 1005 L5 Sy gSang Sxo
515 ) & ] Bl L1, TLM 5 il o 2
Gld G g (SlSe Glogas WS o s

Y. %))‘-’JQ)}J; ‘A"‘jAYeJL«.& A 093 Ejljusfl'-lk .ngl.l:nla..n


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

Gp Jl el gd 9 b (555 B el ) pasuie
0305 s oyl 755 8 dglie ¢ ppamdy 0425 515
TS e Ll oo ey 009 S (3,5 oS
Cos Gl B1 cnl Olsee o8 20> Gal3al ) o9 ()5
ol ) 8 et odlizad oloj oo b
L ol 4 a8 Sldlas plo g SHI 5g adlllas 5l 3,0
Seidsyng Jolos &5 €8)5 aom (g5 (o b o)Ll
mos gloj (Bl 5 (o098 509 Uiend s Ll (oo
.JJ); @1)}

o Sl La a3 )3 il b PVD (Ul
s oMo 3,5 5 (pwesSes 53 (eS| e ]34l
PO 1l azaly gy sl y S 5 ST b puig

o jls cSIBE iy > Sitdg g Jelse S
OB 5 o) L PVD (gLl o)l 15 (s (o)
d)l_’ﬂ Cwl u_imo cL‘j JL.;J 40509 O}:mf‘ C?L"“’
(degenerating 4 (yw & diwly ol 555 (59,
S SuaSs] sla (g5low g related macular)
2 ooy Jois! i & (FF572) Ssb a b
Cygmo 13 31 )5 Gl 2Lyl & jls PVRS 20
0] 53 prewdb A5 Jelge ol Ko eyl oyl LS
o) 158 1y PVR oy > o

S5 oS 9 Sy

Obee Logyi d5g5 pn (93 9 JolS' (Sl sl
cla_w d‘)b S ILM ;ﬁ_, L LS’L‘”"") 9 ) 90509
lads po il oy g Gblas jl sl 5 lsen 5 Sl
Ol ol 3890 S 5 0yng (S o )90
9 4 d (Sl (3eaST Gl G Ml ooyl
Sype &)l Jolgs dz S 55,8 PVR jhs inls
S U1 0)5m0 p3 31 LSS wlaid S )18 o)
5 sl o0l 4y dpol ey S0 5 (mansdly
o..\_lgj L;Lmu.w)).g Lol 03l UM)‘)B‘ ‘) u‘iﬁ)b ).J%)ue
5 oS ooy plsie 41y ol sty (el 48
O 9 0y CYMBT loyd )3 o098 yug (jSula b
A sl lis

&le S 00
1. Green WR, Sebag J. Vitreoretinal Interface. In: Ryan SJ,

Wilkinson CP (eds). In: Retina. 4th ed. Philadelphia:
Elsevier; 2006: 1921-1930.

WA Sl g 2358 AFAYe L A oy 15jl) iySaitjs mglealan

P 0@ e 50 Q)

V1) o b g dolal &ypeo 4y o VVV0
BOIU il o)t S35 355 09,5 dww 4y
B N peandl jlsgyolbn VOIU 4 jlags)glla
S e gl 39 05y Sy A S| eyl
2 ol g 5lsg,glle ABIU L osds yloy> 09,5 )le
S35 5o,y by 0939 loyd 3l e ole dw 43 (S
Jood (oo ad)le (90 5 (055 4 lag gl 0y
sy @35 ol 2 adllao oyl lime 42,5 7
Srrs> oleyd 2 hdsygdla oyng S5 5,5 &S
A3l A Soin gl cnl Jb ool b e ol ide o
ogM e . Cuwl ol yolaio oyl 4 oolatwl gl FDA
a5 aS ledh s aldlas plw o ysl 4
Sy b Shgoyng ()5 ple p jladg)glla
Foyg (s M o (Jg sl 048 S8 009
™ Dy (03 ()

(ol o)y J 31 35 el adlane
) BSS 5 jlisgglla g prewdly oS 5 ladg)glla
oy od sla (565 5 o> ;3 PVD ()l jo
Sl 3395 iga 2la o Jaigglln s
i 3 45 050)8 wd PVD Gl oo cpmonody
S ol g b el STyl 05dlly im0l
2 J=8 PVD (Ll como oDl g 51y ol
sl PVD s b sla joo5 5
adlas 3350 Il sly (5555 51 5)leds (ubo
9 Oy 0y g S5 555 &5 Wby Gl (6,50
4555 2 g JolS PVD (Ll s jlaggllen
o (2L A rewdly 3 5 Sy Coa
S0 dal gyl (Jg ad ws PVD U
oMy S 5 oS 313 392y Syl axd) sl
I BLS slajg g cnd (69— Msgyolun g
J— PVD (sldll e o8 (olas an oDy
RV

95 ot b 38
loslatul b s (49 (o098 yug jl odlatul 4 Joles

a9y 3 sla JLo YO LYY plo sla piuw
S osliial > ol sl S5 5] o s iall
Loyng 025 )b oy ialS (0098 g €4 (0]
adllae SOyl 5 SasS 098 shg sl gy

obes 1y oyng pLS g ead )5 0ybg po


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

\‘t'\/ ezl gl ey 2 y900

16. Chung J, Park YH, Lee YC. The effect of Nd:YAG
laser membranotomy and intravitreal tissue plasminogen
activator with gas on massive diabeticvpremacular
hemorrhage. Ophthalmic Surg Lasers Imaging 2008;
39:114-120.

17. Hillenkamp J, Surguch V, Framme C, Gabel VP, Sachs
HG. Management of submacular hemorrhage with
intravitreal versus subretinal injection of recombinant

tissue plasminogen activator. Graefes Arch Clin Exp
Ophthalmol 2010;248:5-11.

18. Kamei M, Estafanous M, Lewis H. Tissue plasminogen
activator in the treatment of vitreoretinal diseases. Semin
Ophthalmol 2000;15:44-50.

19. Takano A, Hirata A, Inomata Y, Kawaji T, Nakagawa
K, Nagata S, et al. Intravitreal plasmin injection activates
endogenous matrix metalloproteinase-2 in rabbit and
human vitreous. 4m J Ophthalmol 2005;140:654-660.

20. Wang ZL, Zhang X, Xu X, Sun XD, Wang F. PVD
following plasmin but not hyaluronidase: implications for
combination pharmacologic vitreolysis therapy. Retina
2005;25:38-43.

21. Verstraeten TC, Chapman C, Hartzer M, Winkler BS,
Trese MT, Williams GA. Pharmacologic induction of
posterior vitreous detachment in the rabbit. Arch
Ophthalmol 1993;111:849-854.

22. Kim NJ, Yu HG, Yu YS, Chung H. Long-term effect of
plasmin on the vitreolysis in rabbit eyes. Korean J
Ophthalmol 2004;18:35-40.

23. Hikichi T, Yanagiya N, Kado M, Akiba J, Yoshida A.
Posterior vitreous detachment induced by injection of
plasmin and sulfur hexafluoride in the rabbit vitreous.
Retina 1999; 19:55-58.

24. Gandorfer A, Kampik A. Enzyme-assisted vitrectomy
in enucleated pig eyes. Curr Eye Res 2005;30:821-822.

25. Azzolini C, D’Angelo A, Maestranzi G, Codenotti M,
Della Valle P, Prati M, et al. Intrasurgical plasmin enzyme
in diabetic macular edema. Am J Ophthalmol
2004;138:560-566.

26. Margherio AR, Margherio RR, Hartzer M, Trese MT,
Williams GA, Ferrone PJ. Plasmin enzyme-assisted
vitrectomy in traumatic pediatric macular holes.
Ophthalmology 1998; 105:1617-1620.

27. Wu WC, Drenser KA, Trese MT, Williams GA,
Capone A. Pediatric traumatic macular hole: results of
autologous plasmin enzyme-assisted vitrectomy. Am J
Ophthalmol 2007;144:668-672.

28. Trese MT, Williams GA, Hartzer MK. A new approach
to stage 3 macular holes. Ophthalmology 2000;107:1607-
1611.

29. Hirata A, Takano A, Inomata Y, Yonemura N, Sagara
N, Tanihara H. Plasmin-assisted vitrectomy for
management of proliferative membrane in proliferative
diabetic retinopathy: a pilot study. Retina 2007;27:1074-
1078.

2. Sebag J, Yee KMP. Vitreous—from biochemistry to
clinical relevance. In: William T, Edward AJ (eds).
Duane’s  foundations of clinical ophthalmology.
Philadelphia: Lippincott, Williams & Wilkins; 2007: Vol.
1, Chap 16.

3. Sebag J. Pharmacologic vitreolysis-premise and promise
of the first decade. Retina 2009;29:871-874. 4. Akiba J,
Arzabe CW, Trempe CL. Posterior vitreous detachment
and neovascularization in  diabetic  retinopathy.
Ophthalmology 1990; 97:889-891.

5. Robison CD, Krebs I, Binder S, Barbazetto IA, Kotsolis
Al, Yannuzzi LA, et al. Vitreomacular adhesion in active
and end-stage age-related macular degeneration. Am J
Ophthalmol 2009;148:79-82.

6. Sakamoto T, Ishibashi T. Visualizing vitreous in
vitrectomy by triamcinolone. Graefes Arch Clin Exp
Ophthalmol 2009;247:1153-1163.

7. Russell SR, Hageman GS. Optic disc, foveal, and
extrafoveal damage due to surgical separation of the
vitreous. Arch Ophthalmol 2001;119:1653-1658.

8. Hesse L, Nebeling B, Schroeder B, Heller G, Kroll P.
Induction of posterior vitreous detachment in rabbits by
intravitreal injection of tissue plasminogen activator
following cryopexy. Exp Eye Res 2000;70:31-39.

9. Uemura A, Nakamura M, Kachi S, Nishizawa Y, Asami
T, Miyake Y, et al. Effect of plasmin on laminin and
fibronectin during plasmin-assisted vitrectomy. Arch
Ophthalmol 2005;123:209-213.

10. Sakuma T, Tanaka M, Mizota A, Inoue J, Pakola S.
Safety of in vivo pharmacologic vitreolysis with
recombinant microplasmin in rabbit eyes. Invest
Ophthalmol Vis Sci 2005;46:3295-3299.

11. Takano A, Hirata A, Ogasawara K, Sagara N, Inomata
Y, Kawaji T, et al. Posterior vitreous detachment induced
by nattokinase (subtilisin NAT): a novel enzyme for
pharmacologic vitreolysis. Invest Ophthalmol Vis Sci
2006;47: 2075-2079.

12. Hageman GS, Russell SR. Chondroitinase-mediated
disinsertion of the primate vitreous body. Invest
Ophthalmol Vis Sci 1994;35:1260.

13. Wang F, Wang Z, Sun X, Wang F, Xu X, Zhang X.
Safety and efficacy of dispase and plasmin in
pharmacologic vitreolysis. Invest Ophthalmol Vis Sci 2004;
45:3286-3290.

14. Kuppermann BD, Thomas EL, de Smet MD, Grillone
LR. Vitrase for Vitreous Hemorrhage Study Groups.
Pooled efficacy results from two multinational randomized
controlled clinical trials of a single intravitreous injection
of highly purified bovine hyaluronidase (Vitrase) for the
management of vitreous hemorrhage. Am J Ophthalmol
2005;140:573-584.

15. Hesse L, Chofflet J, Kroll P. Tissue plasminogen
activator as a biochemical adjuvant in vitrectomy for
proliferative diabetic vitreoretinopathy. Ger J Ophthalmol
1995;4:323-327.

“‘ﬁ' %))‘jd.})_g} J\‘“}/\Ye)u AA 093 Ejllusﬁ.-lj-.l: .ngl.l:nla_.n


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

44. Sebag J, Ansari RR, Suh KI. Pharmacologic vitreolysis
with microplasmin increases vitreous diffusion coefficients.
Graefes Arch Clin Exp Ophthalmol 2007; 245:576-580.

45. Quiram PA, Leverenz VR, Baker RM, Dang L, Giblin
FJ, Trese MT. Microplasmin-induced posterior vitreous
detachment affects vitreous oxygen levels. Retina
2007;27:1090-1096.

46. de Smet MD, Gandorfer A, Stalmans P, Veckeneer M,
Feron E, Pakola S, et al. Microplasmin intravitreal
administration in patients with vitreomacular traction
scheduled for vitrectomy: the MIVI I trial. Ophthalmology
2009;116:1349-1355.

47. Pais E, Alexy T, Holsworth RE Jr, Meiselman HJ.
Effects of nattokinase, a pro-fibrinolytic enzyme, on red
blood cell aggregation and whole blood viscosity. Clin
Hemorheol Microcirc 2006;35:139-142.

48. Kim JY, Gum SN, Paik JK, Lim HH, Kim KC,
Ogasawara K, et al. Effects of nattokinase on blood
pressure: a randomized, controlled trial. Hypertens Res
2008; 31:1583-1588.

49. Hermel M, Schrage NF. Efficacy of plasmin enzymes
and chondroitinase ABC in creating posterior vitreous
separation in the pig: a masked, placebocontrolled in vivo
study. Graefes Arch Clin Exp Ophthalmol 2007;245:399-
406.

50. Staubach F, Nober V, Janknecht P. Enzyme-assisted
vitrectomy in enucleated pig eyes: a comparison of
hyaluronidase, chondroitinase, and plasmin. Curr Eye Res
2004;29:261-268.

51. Tezel TH, Del Priore LV, Kaplan HJ. Posterior vitreous
detachment with dispase. Retina 1998;18:7-15. 52. Oliveira
LB, Tatebayashi M, Mahmoud TH, Blackmon SM, Wong
F, McCuen BW 2ud. Dispase facilitates posterior vitreous
detachment during vitrectomy in young pigs. Retina
2001;21:324-331.

53. Jorge R, Oyamaguchi EK, Cardillo JA, Gobbi A,
Laicine EM, Haddad A. Intravitreal injection of dispase
causes retinal hemorrhages in rabbit and human eyes. Curr
Eye Res 2003;26:107-112.

54. Wang F, Wang Z, Sun X, Wang F, Xu X, Zhang X.
Safety and efficacy of dispase and plasmin in
pharmacologic vitreolysis. Invest Ophthalmol Vis Sci
2004;45:3286-3290.

55.Zhu D, Chen H, Xu X. Effects of intravitreal dispase on
vitreoretinal interface in rabbits. Curr Eye Res
2006;31:935-946.

56. Frenzel EM, Neely KA, Walsh AW, Cameron JD,
Gregerson DS. A new model of proliferative vitre-
oretinopathy. Invest Ophthalmol Vis Sci 1998; 39:2157-
2164.

57. Kralinger MT, Kieselbach GF, Voigt M, Hayden B,
Hernandez E, Fernandez V, et al. Experimental model for
proliferative vitreoretinopathy by intravitreal dispase:
limited by zonulolysis and cataract. Ophthalmologica
2006;220:211-216.

WA Sl g 2358 AFAYe L A oy 15jl) iySaitjs mglealan

fSon 5 5l o S5 ¥

30. Williams JG, Trese MT, Williams GA, Hartzer MK.
Autologous plasmin enzyme in the surgical management of
diabetic retinopathy. Ophthalmology 2001; 108:1902-1905.

31. Diaz-Llopis M, Udaondo P, Cervera E, Garcia-
Delpech S, Salom D, Quijada A, et al. Enzymatic
vitrectomy by intravitreal autologous plasmin injection as
initial treatment for macular epiretinal membranes and
vitreomacular traction syndrome. Arch Soc Esp Oftalmol
2009;84:91-100.

32. Tsukahara Y, Honda S, Imai H, Kondo N, Fujii S,
Yokoyama N, et al. Autologous plasmin-assisted
vitrectomy for stage 5 retinopathy of prematurity: a
preliminary trial. Am J Ophthalmol 2007;144:139-141.

33. Wu WC, Drenser KA, Lai M, Capone A, Trese MT.
Plasmin enzyme-assisted vitrectomy for primary and
reoperated eyes with stage 5 retinopathy of prematurity.
Retina 2008;28(3 Suppl):S75-80.

34, Asami T, Terasaki H, Kachi S, Nakamura M,
Yamamura K, Nabeshima T, et al. Ultrastructure of internal
limiting membrane removed during plasmin-assisted
vitrectomy from eyes with diabetic macular edema.
Ophthalmology 2004;111:231-237.

35. Gandorfer A, Ulbig M, Kampik A. Plasmin-assisted
vitrectomy eliminates cortical vitreous remnants. Eye
(Lond) 2002; 16:95-97.

36. Gandorfer A, Putz E, Welge-Liissen U, Griiterich M,
Ulbig M, Kampik A. Ultrastructure of the vitreoretinal
interface following plasmin assisted vitrectomy. Br J
Ophthalmol 2001; 85:6-10.

37. Sakuma T, Tanaka M, Inoue M, Mizota A, Souri M,
Ichinose A. Efficacy of autologous plasmin for idiopathic
macular hole surgery. Eur J Ophthalmol 2005; 15:787-794.

38. Diaz-Llopis M, Udaondo P, Arevalo F, Salom D,
Garcia-Delpech S, Quijada A, et al. Intravitreal plasmin
without associated vitrectomy as a treatment for refractory
diabetic macular edema. J Ocul Pharmacol Ther 2009;
25:379-384.

39. Trese MT. Enzymatic-assisted vitrectomy. Eye 2002;
16:365-368.

40. Rizzo S, Pellegrini G, Benocci F, Belting C, Baicchi U,
Vispi M. Autologous plasmin for pharmacologic vitreolysis
prepared 1 hour before surgery. Retina 2007;27:1060-1071.

41. Gandorfer A. Enzymatic vitreous disruption. Eye(Lond)
2008;22:1273-1277.

42. Chen W, Huang X, Ma XW, Mo W, Wang WJ, Song
HY. Enzymatic vitreolysis with recombinant micropl-
asminogen and tissue plasminogen activator. Eye (Lond)
2008;22:300-307.

43. de Smet MD, Valmaggia C, Zarranz-Ventura J,
Willekens B. Microplasmin: ex vivo characterization of its
activity in porcine vitreous. Invest Ophthalmol Vis Sci
2009; 50:814-819.


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-10-26 ]

\\‘\/ w2l il Sladyy » 5y900

58. Bishop PN. Vitreous as a substrate for vitreolysis. Dev
Ophthalmol 2009;44:7-19. 59. Kuppermann BD, Thomas
EL, de Smet MD, Grillone LR; Vitrase for Vitreous
Hemorrhage Study Groups. Pooled efficacy results from
two multinational randomized controlled clinical trials of a
single intravitreous injection of highly purified bovine
hyaluronidase (Vitrase) for the management of vitreous
hemorrhage. Am J Ophthalmol 2005;140: 573-584.

60. Kuppermann BD, Thomas EL, de Smet MD, Grillone
LR; Vitrase for Vitreous Hemorrhage Study Groups. Safety
results of two phase III trials of an intravitreous injection of
highly purified bovine hyaluronidase (Vitrase) for the
management of vitreous hemorrhage. A4m J Ophthalmol
2005;140: 585-597.

61. Zhi-Liang W, Wo-Dong S, Min L, Xiao-Ping B, Jin J.
Pharmacologic vitreolysis with plasmin and hyaluronidase
in diabetic rats. Retina 2009; 29: 269-274.

62. Gandorfer A, Kampik A. Pharmacologic Vitreolysis
combining the two enzymes plasmin and hyaluronidase.
Retina 2005;25:674.

63. Hermel M, Prenner J, Alabdulrazzak M, Dailey W,
Hartzer M. Effect of intravitreal plasmin on vitreous
removal through a 25-gauge cutting system in the rabbit in
vivo. Graefes Arch Clin Exp Ophthalmol 2009;247:331-
334,

64. Giblin FJ, Quiram PA, Leverenz VR, Baker RM, Dang
L, Trese MT. Enzyme-induced posterior vitreous
detachment in the rat produces increased lens nuclear pO2
levels. Exp Eye Res 2009;88:286-292.

65. Lei H, Velez G, Hovland P, Hirose T, Kazlauskas A.
Plasmin is the major protease responsible for processing
PDGF-C in the vitreous of patients with proliferative
vitreoretinopathy. Invest Ophthalmol Vis Sci 2008;49:42-
48.

“‘ﬁ' %))‘jd.})_g} J\‘“}/\Ye)u AA 093 Ejllusﬁ.-lj-.l: .ngl.l:nla_.n


https://rjms.iums.ac.ir/article-1-1631-en.html

[ Downraded from rjms.iums.ac.ir on 2025-10-26 ]

Review Article

A review article of pharmacologic vitreolysis

H. Nazari, MD. Assistant Professor of Ophthalmology, Ophthalmology Research Center, Rasoul Akram Hospital, Tehran
University of Medical Sciences (TUMS), Tehran, Iran. Email: hO1nazari@yahoo.com

S.M. Modareszadeh, MD. Professor of Ophthalmology, Ophthalmology Research Center. Rasoul Akram Hospital, Tehran
University of Medical Sciences (TUMS), Tehran, Iran. Email:mmodarres51@yahoo.com

*R. Soudi, MD. Fellow of Ophthalmology, Rasoul Akram Hospital, Tehran University of Medical Sciences (TUMS), Tehran,
Iran.(*Corresponding Author) Email: rezasoudi@yahoo.com

A. Maleki, MD. Ophthalmologist, Fellow of Vitre and Retina, Ophthalmology Research Center. Rasoul Akram Hospital, Tehran
University of Medical Sciences (TUMS), Tehran, Iran. Email: mal ara@yahoo.com

H. Mirzajani, MD. Fellow of Ophthalmology, Rasoul Akram Hospital, Tehran University of Medical Sciences (TUMS), Tehran,
Iran.

Abstract

Introduction: The vitreoretinal interface is involved in a wide range of vitreoretinal disorders and
separation of the posterior vitreous face from the retinal surface is an essential part of vitrectomy surgeries.
A diverse range of enzymatic and non-enzymatic agents are being studied as an adjunct before or during
vitrectomy to facilitate the induction of posterior vitreous detachment. There is a significant body of
knowledge in the literature about different vitreolytic agents under investigation for a variety of
pathologies involving the vitreoretinal interface which will be summarized in this review.

Methods: Articles retrieved by Pubmed search using keywords “Vitreolysis”, pharmacologic Vitreolysis,
plasmin and vitrectomy, and microplasmin and vitrectomy, were used in this review.

Conclusion: recent reports have raised strong hopes that pharmacologic vitreolysis may eventually find
its way to clinical practice. Further investigations will demonstrate whether enzymatic vitreolysis could be
used as an adjunct and/or alternative treatment for treatment of vitreoretinal disorders.

Keywords: 1) Pharmacologic Vitreolysis; 2) Enzymatic Vitreolysis
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