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SREA AT WAAM Aelofk sto] H2ulE(fibronectin, A& Fzo| W} 9= gl
9 A%4) 3} gold (laminin) 5-9] gkl o] 225} ofe|ld felAlgelE 4o wf AREE 5 e Sk
T FxBo] AR Bl Qe itk o]y Had v1o] Fefolli= 2A A7F E2kARl(autologous plasmin) 2}
o, FEAEAlEe AlstHA Z1A%] A nfo] 32 Z AT (microplasmin, ThromboGenics NV, Leuven,
£ RET o 9oy Hutd-Foly WHEd, Pl FH S Belgium) o] 9tk A7} SefAnle 3ha; Helo] e A
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Frpubube) BhA) %, A7) Zekavl 29 3
of Tstel A7k Bapaule 42 208 A FUT F S
A& AWty o & 2L o

29 9%
oo} A7} Beraule 2t 1etelut & A Fskict. 2

il

2 A7)oll f-EjAEr 7t dojut QA o2 dgdabate]
2 FHAEAES A3 7Y TAE 2o 2 A5
CHA7E St 72kt 79D). 2 At Al st

= A ARt 7t dofjut Sl=A] o
25 o] g3t Mlgsaud AL Wi wE&Yg<(optical
coherence tomography, OCT), 2L} AAS E35l0] &<l
stoith £ A ZAeg A guebgZ(proliferative vitre—
oretinopathy, PVR)<Q] Ax= 1991d 7|A = wv|=ralst
8]0 22o] wat A, B, CP 1-12, CA 1-12 g2 %7}
shgick”

A7} ZepAnle] FH|E Rizzo et al’o] AAIEE W] ot
2} o33t Zho] AJdisGltt. S 1A A, S 22lo] A

-\u:
rr
=)

@ 3.5 mE Pt ko] Agste] Batd AeRH
of @i, BgsHa 4,0008]%2 1587 A4lRstglct

o] FHo|A A5 (FH) 1.5 mE FAV|Z FHop AEF]

E7|vbobA] 750,000 1UM} &3}ake] 3704 1027t 32

Aegt &, o] F 0.2 mE Fsto] ARG-shaL, T2 G-

iste] u|E viFAAE AlskGT)
30AI01A] FAP|E oot MFA| BHEE &

7F EHANE 0.2 ml FQYskaL 2080] g & {24

AAeS Algetalnt e A& e o R 379

SOE] FUF FUALS B3 BE 23704 S AR

M52 ®M7E-

TS L AR fAAAEsS AR A |
ot = 7] (endoilluminator) S @of oju] Uoju} 9=
el ol HOS 004 39 SFor Frerict”
A AAlE Al =, ARt rF dojuA] ¢
wolAe 7IA4 At E skl A
S AMAERF A fAAZIAL FEAE F9ske
SHEAREE feste WHE ARSSEIAL, FEAIEA

S 7% FUoE SRAME T fEER] 4 B
o] A A (microforceps)t 42A1 7 (pick) & AHg-dt &2
A& AlAZEFFolAl Eelstlom, ojdfgh FfafAHute]
] 8ol 004 59 Fao= BFristylch A4
FrrolA FEAIE AR & FIAIEAI719] S9E o
&5t FEAZIARTIA] felAMEeE QAR AL, He
A 223} ekA (perfluorocarbon liquid, PFCL) & &2 A7
ol =t gt 2 R e FAE Eesii e, ol
gt AT AALY BolidS 004 59 5Fo= Bt
st ck(Table 1).
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Table 1. Grading scales of evaluation parameters

Grading Evaluation parameters
Extent of PVD
0 None
1 Partial
2 To equator
3 To vitreal base
Easiness of PVD induction
0 PVD induction with microforceps or pick
1 PVD induction by high suction on disc
2 PVD induction by low suction on disc
3 PVD induction on high suction core vitrectomy
4 PVD induction on low suction core vitrectomy
5 Complete PVD with Weiss ring
Easiness of vitreal separation
0 Present on vitrectomy
1 Very easy
2 Easy
3 Moderately difficult
4 Difficult
5 Failure

PVD = posterior vitreous detachment.
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Figure 1. Extent of posterior vitreous detachment. 0: none; 1:
partial; 2: to equator: 3: to vitreal base.

Table 2. Patient demographics

yatdi2|o Mol Rp7EetARISl it -

ol= USTh NP H vyt o] £Ro) WE s A
A AT S gAY 2= A, B, CP, CA &4
7h A7F kATl AE 22, 2, 2, 27, tiERTEollA
© Z17F 1, 1, 5, 09gol it CtAlof s == 229 &

Al Ay o] WS AlZH(clock hour) &2 F3}F
e o, A7 ETpAvlTtol A= Bt 8.3 £ L7AZL df
ZFoML Bt 4.0 + 1247102 A7} ZahAn o] A
FAFEAE I Fo] B FHLISHA *Xﬁﬁ}‘zil( =0.014,

Mann—Whitney test), A7} ZtA 1 ok
A\ ab 2= (anterior PVR)S 7pA] &= ﬂz}(c o) 7} 21
x5E o] 913ltk(Table 2).
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w2 (HE=R7] SqeA dezp 2ysh7 zh2h 29t
(28.6%) 0] a1, tRstol| A= 79t B0 A 524 ute]
7F dojuA] glof, A7t FrtArltol A =& TaeAdt
27} dofit F97t BAH o= F-of5hA WktHp=0.025)
(Fig. 1). FfejAate] fe] golid2 A7t FepAnldt
I 2tollA] 242 Hats 29 158 FAACRE #9
3h x}o] 5 Holx| ekokeh(p=0.744) (Fig. 2). -2 &
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Figure 2. Easiness of posterior vitreous detachment (PVD)
induction. 0: with microforceps or pick; 1: by high suction on
disc; 2: by low suction on disc; 3: on high suction core vi-
trectomy; 4: on low suction core vitrectomy; 5: complete PVD
with Weiss ring. AP group = autologous plasmin group.

AP group Control group Total Significance”
Number 7 7 14
Age (mean + SD, yr) 24.0 + 13.9 257+ 17.2 249 + 15.1 0.605
Sex (M:F) 4:3 5:2 0.591
PVR grade (A:B:CP:CA)™* 1:2:2:2 1:1:5:0

AP = autologous plasmin; PVR = proliferative vitreoretinopathy.

*Mann—Whitney U-test; 'PVR grade A = vitreous haze, vitreous pigment clumps, pigment clusters on inferior retina; B = wrinkling of inner
retinal surface, retinal stiffness, vessel tortuosity, rolled and irregular edge of retinal break, decreased mobility of vitreous; CP = posterior to
equator, focal, diffuse, or circumferential full-thickness folds, subretinal strands; CA = anterior to equator, focal, diffuse, or circumferential
full-thickness folds, subretinal strands, anterior displacement, condensed vitreous strands.
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Figure 3. Easiness of vitreal separation. 0: present on vi-
trectomy; 1: very easy; 2: easy; 3: moderately difficult; 4: dif-
ficult; 5: failure. AP group = autologous plasmin group.
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A A7E SEanle) fEA7 W FULR, ae T YU
ot o] WA glo] el fE W &
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Table 3. Effectiveness and complications of AP injection before vitrectomy

AP group Control group Significance”
PVD extent (mean + SD) 0.86 + 0.90 0 0.025
Easiness of PVD induction (mean + SD) 2.00 £+ 2.00 1.50 + 1.13 0.744
Easiness of vitreal separation (mean + SD) 1.86 + 1.22 3.29 4+ 0.76 0.034
Retinal tear (n) 1 2 0.530
Intraocular hemorrhage (n) 0 0
Coagulation abnormality (n) 0 0

AP = autologous plasmin; PVD = posterior vitreous detachment.
*Mann—Whitney U-test.
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Hirata et al''e Zefanlo] ZAul 214)9] A|3£2]7| Ao g A mapths B FUstel ol Wt gl ofgk W
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(cellular attachment site)oll . Z-g-3l0] 442 80|37 A FAGE AU S S 243} slo] 4=
shls Aol 7HdS AlAlskith A 7o) Jukg Ftgte 2 FAA7]7] fste] -n—a]xﬂ_‘]
ax0te} oA A Aat dut |AA R Ao AR AAZF Bagt dgdurate] skake] feA|dAl=
o] Hato] ¢ Zs}7] W], tro|7} o FApofA] 714 oA, E3| 2HAte] dFo] o 9, FTAUS & Ao
Al e AR S e8] do7]= Aol Al A} Aol AR = Fefarlo] O3t ofel A
]3| A o]}, Margherio et al'’o] Aofo] oAby 3hike] A8-3ll(pharmacologic vitreolysis)& S-a]4| @A &2 B
ol diste] fefAdAES Aldstr] A f2A7 Well 2T o8 ARgshE A AF40R agsiE 4= St
ZPATE FYstke], 7]l HuEQE Aof v|ste] £ AAR B AtolA AA= vy A2 A% (Ht 24.9
$e T AL B B o]ER, Wu et al= 4o} + 1514 9] dggutate] o] &4 2 RoA
SHA9] o] kel gk frefAldAlE Al Eekarl 2ARlo] fe|A—rgdl AHol| A-g-5to] SfejAEteE &
= o&sto] FeAdAlES GolstA st K FAH o|a}A| sh= Aol tsto] A-teidint el AAlE 20
=3 AY 9 & ATES 9SS Baskgloh 22 A = A A Wl A7 SRS AR oA S5
Aol efsto] A% X—gMA| At gt hEe] o] HEe Aate] o] Arrt o Wil SRAd AlAZE golskd
2 FEAEAIse] gtk 20 2294 A7t EEkATS i, FepAabl 2900 FRbE o Sl EHF el A 5
FAstaL FAEAES /\]533’5‘}01 a8 A (retinectomy) o] FPFe Yt Aoz eyl Williams et al'o] 7]
o] IS FHaA|T|aL ]?’E o] wlsto] Bk YRR =3 A o] AAR 2 AFoA®E A7t EE'Jri‘i‘l:rL—J
S =Y 4 Qs At wREAEY 27t Sgang A Ao A FEAIEAIE Al AlZ2SA 0] il TRl A
o] &3k FelA A=) 57 ] H|&obguhyF9] 2| 7ol 4 %E}i‘ﬂﬂ 2kgo ogt ZoR AAE= Uoﬂxﬂ e
g5o] Fad g AFHES B (PVD) ¥ §2jAl &) (vitreoschisis) 7} dofut glof #-g]

Aol distod Aol A~

7} srk golstald Aol qlglch. et 54
ARG Sl HskA EASAE BN BATe

FfeAEel7 dojub ghe wupee] g
5} o
=
1

FeAdAsS NS o, vej7t Aol Wate i &
AR S feste A2 - ofeh BT F AAsHE AL, Hirata et al''o] AA3 Avjele ge], &
oA HejEo] FAol= AAYHOREEH FAE £ 2RlE AT Aol o8] oy kR g #%4
She 21e, AgHre] A HO A ¢l f-52e)7] whiE S as}girh ol Hirata et al '9] 97 45k ga}
off AAF=7}F glo] v Aol Sl AHt ®% (proliferative diabetic retinopathy, PDR)oj|l X ¢
5 f&shs Aol vlste] dol=rt ek ey felA gAErE] 9 S AlA o SetanlE A83 Aer, &
7b A8 AAE A gL HobdA =9, dolgle f2A AT SolA o] SRS A E o] Uk F1
7b SEsHHA SAR AT S-S doA gkt FRA Ha At $4% (epicenter) o ARt =422
ArE e =o17] il Watare] o] eaof Qo d oz gutah FAE Apo] o] A2 FAH(cellular adhesion)
A5 Al AlAE o A Aol skl 1 % o] ZA5}7] wjizell Eefinlo] Sl Aol 285t
8790l ¢ Atkal shAlch o] A AAE &olstA s “Pé}@l, Azt
A Loh= R JE| A7 AL st o off FRHE SARAL Y F 49 et S Afo]
3] Zo] Qlo] b felAuE AT o HaL, Ff of FHSHA A= Fzbo] EAste] Sepanle] A 2}
A E fFEstAY fefAlgde AAshHs gl 2 &ol oJsto] Al Agto] ofstE= Aol Aol uf
g e Ego] A flFo] o Atk of2Rl aopdut wor AzhEr.
Az} el glof ol Wurdgo] WS Fol= A F7NAQ e ANE Friste ARE T olA 5
o] 53] ¢ Fagh, ol 49 A o914 Hardgo] & A% Agus) AesE, B AfES Blast
Hsteete WePdAL FA AAR AEs AlA s A=t pE Ao Akl kY] a2 A4
hfElo] A F-e-araS 2-8s8ke] 214 Wardgol ot o2 Zpo|7} qigloy Aesoe] Bajt Ae= At &
S o 4= gl Hlskod, Aof Shola = Wi 2RIt ARE 32H42.9%) A AT, ol=dt AaE
HoziE FeAE AAS] AAsk= Ao] ufe- ofele: 7t el 7P 2 deler, At Setaudy dads AT
Soll ShiElolAd-gals, st HEErlE 5 7hs uf FARel= AR Ao ofyt &0 Wo|=t 2 A
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=ABSTRACT=

Efficacy of Autologous Plasmin-Assisted Vitrectomy for
Rhegmatogenous Retinal Detachment

Chaerin Park, MD"*, Sun Ho Lee, MD’, Jang Won Heo, MD, PhD"?, Hum Chung, MD, PhD'?

Department of Ophthalmology, Seoul National University College ofMedicinel, Seoul, Korea
Seoul Artificial Eye Center, Institutes for Biomedical Research, Seoul National University Hospitalz, Seoul, Korea
Department of Ophthalmology, College of Medicine, Jeju National Universityg, Jeju, Korea

Purpose: To evaluate the efficacy and complication of autologous plasmin (AP) injected before vitrectomy for rhegmatoge-
nous retinal detachment (RRD).

Methods: Intravitreal AP injection (0.2 ml) was performed on the eyes without posterior vitreous detachment (PVD) 20
minutes before the vitrectomy for RRD. The extent of PVD was evaluated intraoperatively. Surgical PVD induction was
performed and the ease of the procedure was graded. The extent of PVD, ease of PVD induction, and complications
(including incidence of iatrogenic retinal break) were compared to those of the control eyes. In order to evaluate complica-
tions and measure activated partial thromboplastin time, a microbial culture of injected AP was performed and the rate of
postoperative intraocular hemorrhage was investigated. Change in visual acuity and the rate of retinal reattachment were
compared in order to evaluate the long-term surgical outcome.

Results: The extent of PVD was greater in the AP group than in the control group, and vitreal separation was facilitated by
intravitreal AP injection. However, ease of PVD induction and frequency of iatrogenic retinal break found were not sig-
nificantly different between cases and controls. Neither postoperative intraocular hemorrhage nor systemic coagulation ab-
normality occurred. Postoperative endophthalmitis and positive microbial culture of the AP solution were also not reported.
There was no significant difference in the change in visual acuity and the rate of retinal reattachment between the two groups.
Conclusions: Intravitreal AP injection can facilitate vitrectomy for RRD and has no effect on the rate of retinal reattachment.
J Korean Ophthalmol Soc 2011;52(7):825-831
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