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= Abstract =

The Effect of Epidural Anesthesia on Coagulation Following Vascular Surgery
in Patients with Arteriosclerosis Obliterance

Yoon Jeong Choi, M.D., Jin Mo Kim, M.D., and Ae Ra Kim, M.D.

Department of Anesthesiology, Keimyung University Medical School, Taegu, Korea

Background: The purpose of this study was to examine the relationship of epidural anesthesia with
coagulation status and surgery outcome following lower extremity revascularization.

Methods: Twenty patients with arteriosclerosis obliterance (ASQ) scheduled for lower extremity vas-
cular reconstruction were randomized to receive either general anesthesia or combined general-epidural
anesthesia. An additional 20 randomly selected patients without atherosclerotic vascular disease under-
going lower abdominal or lower extremity surgery served as controls for coagulation status. In the group
with general anesthesia, anesthesia was induced by administration of pentothal sodium and succiny-
Icholine and maintained with N,O-O,, isoflurane and vecuronium. In the group with combined anesthesia,
epidural anesthesia was performed at the level of L;.; or Ls.4 epidural space using 2% lidocaine, followed
by general anesthesia same as general group. Postoperative pain control was followed by on-demand
oral or intravenous narcotics in the general group and followed by epidural 0.125% bupivacaine and
morphine in the combined group. The coagulation status was monitored using thrombelastography (TEG)
and standard coagulation tests.

Results: The ASO patienis were hypercoagulable compared to the control patients before operation
and on the first postoperative day. The hypercoagulability was attenuated postoperatively in the combined
group. In the ASO-general group, postoperative MA, o and TEG index were 69.5 + 6.1 mm, 53.3
+ 7.5° and 1.18 + 1.29 respectively, but in the ASO-combined anesthesia group, they were 58.0 *
6.2 mm, 38.0 + 4.0°and —0.38 % 1.20 respectively (P < 0.05). The rates of postoperative compli-
cations did not significantly differ between the two groups.

Conclusions: In patients with arteriosclerosis obliterance undergoing arterial reconstructive surgery,
thrombelastographic evidence of increased platelet-fibrinogen interaction is associated with early
postoperative thrombotic events, and epidural anesthesia is associated with beneficial effects on
coagulation status. (Korean J Anesthesiol 2000; 38: 409—419)

Key Words: Anesthesia: general; combined general-epidural. Measurement techniques: standard co-
agulation tests; thromboelastography. Monitoring: coagulation. Surgery: vascular.

=PUSY 1 20009 29 1Y
AR - AT, AFA FF SAF 19082, FHARY ol $RYE: 700711
Tel: 053-250-7249, Fax: 053-250-7240
AA%9) =R,
409



410 oiginiFehE]] ;A 388 A3 2000

M &

AAA FHA3A ] (arteriosclerosis  obliter-
ance, o]3} ASOg} IhFxtollA FH-3eg A Psl
2% oM™ "ol g3 £F €A 4o 3
3 sbedol U ojol JE Aol WelF Ao
A Agstd die] HNE dovA He ¥
AdaA g ulsrt FA Eisn gles &
& AfAU(fibrinogen)t HAT €A 9 FUME
ehte #H-& A4 (hypercoagulability) 2 E<4AA HA
Z, T4 9R3F, AT4Y 58 xdldds ¢
HA Aot

R AlalFA] A7 NA) AEd A HE-2-(neurohumoral
stress tesponse)2] N0 F WMLy Aelrl ZWEY
F3ubH Al ol st AR 2E8L wbgo] A4
Hozy B3t A9 ¢4 ¥€4F A€E, @4,
dz e &7 FtulFolnl A} FLAdE AFvt
Ak Yeager 52Y nAWTE SAlolA AAuH
o} HA-7Zeteiuld o W 4ol & viad o gt
ZFolA AYTA gEe] Hdvka Hislict
Tuman 55" $H73435 SatolA shxlg] AP
FeA BeaisAE Hlow HubejupH el o]
213k g nA Agko] AEHID £F A=o|AY
o] dHsiet AYTA oy &) IEE i
T R3skgc) Rosenfeld E5° #3544 3hatol4
AAHA] F AFLgaiel Aot i
Z71E 2ol Wbyl H9jul el Helal gtz &
F B gAY T HAupH AN 47 Ao
Haslodrt

olof] ASO FAlollH Fug3EA] AAaHTL A
g 7ot AAuie}l Aol E HEY A5
%3 2aAel ol7l UE Aoz odele] 2 A
o] & ¥ A el4] 9 A E (thrombelastography, ©]3} TEGz}
ok Gt A g3 AAEE 4T §, ZREF
H] 2] 7H(prothrombin time, ©]&} PTZ} ), AL
EZRZolrel X 7Hactivated partial thromboplastin
time, o]s} aPTTE} %), &8 A|7Hbleeding time, ©|
s BTzl 3, A#49x, 484 sl AE(fibrin
degradation product, o3} FDPz} 3 5§ Ff vz
) HBaizp )

CHat 3¢ &g
A7

ERoE ol stAl e R e AW p
€ ASO ¥z} 2093 A} stERe] Fad W
TUERF gl A 2098 ez 7 A
vh T 1093 AA-Aetelutd Y EelH T 1092
Z2vrglen €A Sageid 20A%, 3y
FHEDBAAE FF L2 &AL, 19 HFue dte)
B, 443 w A Agell F71Fe] e 7B
T Adssi 2 JFdTE A5 N dEA
d #sus e AAE FHsew, RE AT
Z BAe A A FEE AEe
o FAol A F QT FosEF 3
et

od 73y

44 =3 308 Aol vl# FHX X2 nalbuphine
0.1 mg/kg, midazolam 0.05 mg/kg, glycopymrolate 0.2
mgg TEHUL FEAl EAY F AWE W
+ FASLT lead Iell4 JAEE A2 8
ZEYdl FHEI S AN F ASHA FUskE F
skt

RAAub2 T vecuroniom | mge & precurarization
a3 vl G5y 5E 5 pentothal sodium 5 mg/kgS
A A3 AFEste] o]4le] A£AIS|H succinylcholine 1.5
mgkg® HZEshe) 71T AHRE Astel uha
¥, N,O/O; (2 L/min/2 Lfmin)-isoflurane (1.0-1.5
vol®)e & §A3}l3, vecuronium 0.1 mgkgd] T&o
2 z2A3EE AASAG AA-Felutd HEnt
HFANAE ZA%eluld AH A 10-158 F
Hartman's £-°§ 10 mikgE& HF3AT 2H9elA 18
G Tuohy v}5-2 AHgsled A 2—-3 =& 3-4 85
Aololl AgLAYE ol &5t FHelEIE AXNE F
epinephrine 1 : 200,0000] £%}% 2% lidocaine 3 mlE
Ansigez sl Az & €W Y=
8] FAARE #olsti, 2% lidocaine (epinephrine
1:200,000) 15-20 mlE F&R9 o] HAE o
Z4% ¥ AdopATH Z2 ez J9 A
Dg AlWE F N0-0: (2 Lymin, 2 L/min)-isoflurane
(< 05 vol®) L& §A3}1, vecuronium 0.1 mgkg2]



HEA 9 22

E5og 2AIFE AU 23 AHe T4
up Al F]lolF HAthq Wil HAlwkd A
g% FrkEE o FLulHAel o 3%
HAx7b ALEHE FA7E vdehbd 23 Ayl
FTavHAE A2 AFdHs ¢F F5=
AL ATl Dol we} vikAdAE 7
T v A ol FFada dA-Eeteuld e
b3 FollAl= 747te]l& 0.125% bupivacaines} mor-
phine 3—-4 mgg TEFIol HAY o2 FUst
Ak

4% 9RAAEE A% He ASO MAEL €I
A A szl 3,000-5000 2HHE FFEHAD
FEAlokelldl ou] v 484 FH(oozing)e] YT
3 dslgl e Fshebal okghew $¥€AYgo] Holw
zzewlo g Fact €5, €F FHHYETF o
2lo] 48 A ok

zt ftabe) MY} FEA oARERD F |
AA Ztzt g AHsiglen 7+ Al7ledl o3
TEGHI=(R, K, a angle, MA, LY30, LY60, TEG
index)9} 7 ®WA&T 4, PT, aPTT, BT, 454494
3 FDPE #A4sglen €% PF F7E &4
HY A7 24 Al

% YHEoE &% AzoldgBel Ao A
e 4H AAsh SEAE olgeke] ZAsH
3 AlBA ol A Z(Deep vein thrombosis, ©]s} DVT
o the 4T A ANz olgetel =
Astlen AYRA §EFozE T4 ARREY
H3bE Fuhdk ASANE, MRS ARES H
38 Holy PAZ ANH, A% ¥39, 39¢
917) oz Aosiixn A dyFese €AW =2
globeldo] 2 mg% )4l A%, AA/A T2
2E AR Fds gLt 2 gm% oY FE
3} 791} FAEZ(acute surgical abdomen)®] 7%
2, 334 WFog: £F AT o9 /W
W Abgtolut wkaEk o) 39 A 3FA, #HH T
Ado g Aejsiirt.

TEG 3 7+ gigngdeie]l A4S A% dYAHH
¥ ouagaed AFsiglcl. TEG (The Thromboe-
lastograph('“, coagulation analyzer CTEG model #3000,
Haemoscope Co., USA)¥ &4 30§ RHE] 37°C&
7hedsla Y €Y 036 mlg pipeted °] &3t
cupoll A28k F ping GHoll ¥ 7HEACt U

DA B €8 929 £ F FFenRic gddad vxe A 411

uh g2 HAF AU E Advia™ 120 (Bayer,
England)-& o]&sto] &4l 5 PT, aPTTE Electra
1400C™ (MLA, USA)S ¢]8-3led photometric clot
detection W2 o] R3}¢lil, BT Duke method &,
FDPE- lates-slide test 4] 22 Dimertest® I o] %
&9l fibrinogen-& Electra 1400C™& o] §3}o3
Clauss method 2 &7}

d7EA

Z+ F7ke] wlEE Mann-Whitney two-sample rank
sum test§ o] gstglen 7z Fuie €4, €% @9
¥ Wilcoxon signed ranks test® o]g#}3l.on
ASO 7} 79 4t B3t ¢F P& chi square
£ o] &3l P < 0054 FAIHoZ 99 gle
2ol & Kol Huetzn B

Ao
ASO $7 3 AAAE AWY F3 WA
sjulal WENAE AP ol oM T Fhel

o], A A Zjel S EYelEe FAHHLE &
o}t xpol & Mol gkrH(Table 1).

Table 1. Patient Characteristics

General General-epidural
anesthesia combined anesthesia

No. of patients 10 10

Age (yr) 574 + 11.4* 646 + 12.4*
Sex M F) 10:0 10:0
Diabetes mellitus 4 4
Hypertension 5 4
Smoking 5 4
Hyperlipidemia 1 1

Renal dysfunction 3 1

Previous myocardial

infarction ! 0
Previous angina pectoris 3 1
Congestive heart fajlure 1 1
History of COPD 1 0
History of CVA 2 0
ECG abnormalities 4 5

*Values are mean * SD. COPD: chronic obstructive
pulmonary disease, CVA: cerebrovascular accidents.
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TEG W<4-9] w5 (Table 2, Fig. 1-3)

ASO AZNA tizFol Hsl €4 TEG @& 3
MAZ agke] 668 + 75 mm, 51 + 58°% =
9] 589 + 4.8 mm, 39.9 + 7.1° o} ul3}] Fo} }L
324 Y& Boich AT TY vizA] MAg
agkol €3 ASO AAul3Fo] 661 + 65 mm,
507 + 6.7°2dl wlsl] dl=g AHAlnlF Fo] 574 *
4.6 mm, 37.4 + 73%]|3 €% ASO R An}3Fo)
69.5 + 6.1 mm, 53.3 + 7.5°0d] wl& =F FHA
w}2]Fo] 583 * 6.2 mm, 407 + 52°% {2l A
ol2 HrhP < 0.05). 71 9 LY309 ¢ ASO A
Alap ol 4 &4 34 + 4.0%0)x =T A0t
279 A €3 12 + 07%2 ASO AAlul2] Foll
A SolskA EA JeElY 2@ < 0.05) TEG index2]
AeE ASO AA2E £3F Fho] 118 + 1.290]x
thzy AAodd &5 ko]l —024 £ 12002 F
o1&t xo] & HIckP < 0.05).

zb Fu wlszAl ASO AAlekFelld €4 R, K,

TEG index gtol 4 g Aot MASE a2 FYY
Ad Ak €3 TEG gt 5 MASH a angleo]
66.1 *+ 65 mm, 507 * 67°°|%ew &€F e
69.5 + 61 mm3} 533 * 7502 K% F/E
BrhP < 0.05). TEG indext €3 094 * 1.540))
A E<¥F 118 + 1298 FyidAg BYert BF
AAd 9ol E3Ee], AR Qe Ho|A| %
gk} 2 2] R, K, LY30, LYSO €3 Zhe 244 +
7.1 mm, 9.6 + 3.4 mm, 34 = 4.0%, 64 + 4.7%9]
gov % 7t 263 + 4.5 mm, 107 + 4.5 mm,
1.7 = 14%, 54 + 33%% Zolg He|x gt
ASO AAl-AFetejula] HEvlAFEe] €3 R, K,
TEG index¥ A4 HALeY MASE o8 A4
g8t gkt £4 MAS o9 e 674 + 83
mm, 512 + 52°016] wlal €% Zhe 580 + 62
mm, 380 *+ 40°% §o¥ FAEF HYewP <
0.035) €% MAS}t e A4HAdh TEG index
T <A & 075 = 149914 ¢F ke -038 +
12028 %93 Hold HYPLUYP < 005 F &%

Table 2. Effects of Anesthesia on Thrombelastographic Coagulation Variables

ASO Control
Variables
Preoperative Postoperative Preoperative Postoperative
General anesthesia (n) 10 10
R (mm) 244 + 7.1 263 £ 45 264 + 59 269 + 4.1
K (mm) 96 + 34 107 + 4.5 113 + 1.7 108 + 2.0
MA (mm) 66.1 £ 6.5 69.5 + 6.1* 574 + 46" 583 + 6.2
a (deg) 0.7 + 67 533 + 7.5* 374 + 737 40.7 + 527
LY30 (%) 34 + 40 17 £ 14 12 + 077 1.6 + 04
LY60 (%) 64 + 4.7 54 + 33 44 + 1.3 60 + 2.8
TEG index 0.94 + 1.54 118 + 1.29 —0.19 + 116 —024 + 120°
General-epldural combined 10 10
anesthesia (n)
R (mm) 276 + 32 285 + 2.5 274 *+ 44 281 + 47
K (mm) 104 + 1.7 98 + 23 104 + 20 9.0 + 20
MA (mm) 674 + 83 580 + 6.2+ 60.3 + 471 496 + 3617
@ (deg) 12 + 52 380 +4.0%' 421 + 657 334 + 23+17
LY30 (%) 17 + 09 27 + 28 1.8 + 10 25 + 11*
LY60 (%) 51 + 20 71 + 40 49 + 24 60 + 2.8
TEG index 075 + 149 —038 +1.20*" —0.04 + 090 —1.55 + 093*17

Values are mean = SD. *p < 0.05: compared with baseline, *p < 0.05: compared with general anesthesia, p <
0.05: compared with ASO group.
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Fig. 1. Changes of MA before and after anesthesia.
ASO-G: ASO-general anesthesia group, ASO-C: ASO-
combined anesthesia group, Control-G: control-general
anesthesia group, Control-C: control-combined anesthesia
group, *P < 0.05 compared with preoperative, P < 005
compared with general anesthesia, TP < 005 compared
with ASO group.

B8 Control-G
[ Control-C

o (deg)
5
X

0- [ e
Preoperative

Postoperative

Fig. 2. Changes of ¢ before and after anesthesia. ASO-G:
ASO-general anesthesia group, ASO-C: ASO-combined
anesthesia group, Control-G: control-general anesthesia
group, Control-C: control-combined anesthesia group, *P
<0.05 compared with preoperative, 'p < 005 compared
with general anesthesia, P < 005 compared with ASO

group.

BE AW 1 ¢ R, K, LY30, LY60 Zre
44, €% 276 + 32 mm, 104 + 17 mm, 1.7 +
09%, 5.1 + 20%o14 285 + 2.5 mm, 9.8 + 23
mm, 2.7 + 2.8%, 7.1 + 40%%Z ol7b Adch

hzd AAu Feldes €3, €3 7 TEG ¥
FEL 25 A4S Wl ¥, €4, €F "z
Al BE kel BAEHQ Zolrt gigict

Fig. 3. Changes of TEG index before and after anesthesia.
ASO-G: ASO-general anesthesia group, ASO-C: ASO-
combined anesthesia group, Control-G: control- general
anesthesia group, Control-C: control-combined anesthesia
group, *P < 0.05 compared with preoperative, TP < 0.05
compared with general anesthesia, P < 005 compared
with ASO group.

iz AA-Zeteduid W3alH e €A
MAS} a9 gke] 603 + 47 mm, 42.1 % 2.4°Qy)
vl ¥ Zhe 496 + 3.6 mm, 334 + 23°Z %
AAQ zo)lE BPewP < 005 TEG index®
A, €% 3ol 27k —0.04 + 090, —1.55 + 093
o2 foF AolE HAoU(P < 005 €4, ¢F
7t g 25 A4HS Wl Ui

7} F74e] vl A& ASO A 4lwbdH F3 ASO A
A-73uteluld WHEulR TN E 4 7 TEG Wi
ol Zol7b Y, €% 39 vlzA MAS} a,
TEG index®] Zre] HAlul&]FollA 69.5 + 6.1 mm,
533 + 7.5° 5l 1.18 £ 1.2991d] w&) = Lul e
A 580 = 62 mm, 380 + 4.0°F —038 * 1.20
o2 ZFAITH Xeo]d HIYov(P < 005) R, K,
LY30 3 LY602 Zo]7} glic).

27 Ak T AA-Ftelnly] B EntH T
lAE €R2 7+ TEG ol Zelr) Jehix
2qx, €% FAH FolHdE MA, o, LYIO 9
TEG index?] Zko] AAwlHF¢ 583 + 62 mm,
407 + 52° 1.6 = 04%, —024 + 1200 u]s) =
Lol Foll A 496 £ 3.6 mm, 334 + 23° 25
+ 11%, ~155 + 09322 §o3 Ho]& HFe
(P < 005 2 £ R, K, LY60-Z X}o]E Ho|x
gkt
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Table 3. Effects of Anesthesia on Standard Coagulation Tests

ASO Control
Variables
Baseline Postoperative Baseline Postoperative
General anesthesia (n) 10 10
Platelet count (X 10°/L) 2416 + 925 2190 =+ 76.8 2390 + 735 1889 + 426
PT (INR) 095 * 0.09 097 + 0.08 092 + 0.13 097 £ 0.09
aPTT (s) 207 + 3.7 303 + 37 274 = 2.1 217 £ 20
BT (min) 253 + 048 292 + 1.06 254 + 052 2.83 £ 027
Fibrinogen (mg/dL) 317.8 £+ 1357 3043 + 1540 2915 + 384 2830 + 329
FDP (pg/ml) 04 = 07 06 + 0.7 01 + 03 03 + 0.5
Gcnera‘l-epldural ' 10 10
combined anesthesia (n)
Platelet count (X 10°/L) 2484 + 1029 219.8 + 87.1 2580 *+ 67.6 217.1 + 7047
PT (INR) 096 + 0.15 1.01 + 0.14 090 + 0.09 097 + 0.10
aPTT (s) 296 + 25 208 + 24 284 + 1.6 292 + 26
BT (min) 249 + 035 258 + 0.56 232 + 041 274 &+ 061*
Fibrinogen (mg/dL) 348.5 = 700 3292 + 840 3034 *+ 50.1 3040 + 91.6
FDP ( pg/ml) 03 + 03 05 £ 05 03 + 04 0.8 + 04*'

Values are mean = SD. *p < 0.05: compared with preoperative, Tp < 0.05: compared with general anesthesia.

Qub-2-1 7 A9 W} 2(Table 3)

TEG 7t Tl BE XolE HQld uld|
it ¥ HAGA N = Folg zo]zh Vel
A okgkel it HAsd oA gz HAeHE T
I =27 HEupA Tl £F ol 1889 + 426
(x 10°7L)T 217.1 + 704 (x 107L)E S8 o)
£ HYgom(P < 005 248 A|Zbleeding time)2] 73
FE 27 HEud Tl €4 ghe] 232 £ 041
minel3l £3¥ Zke] 274 + 061 mineZ F2%
Z712 RTHP < 0.05). FOPZL-E dlz7 AAlvkH
T3 iz WEulHT vlRA ¢F el 03 +
0.5 ug/mlst 08 + 0.4 pg/mlZ 28 Xo]& B
ov] tzg HEoHFA €3 kel 03 + 04
pg/mil ) Hj3ll <% Zlo] 08 + 04 pgmlE 9

)

& =712 BATHP < 0.05).

W%
o

8
23

=¥ o E2] H|Z(Table 4)

ASO M AR ET ASO HALAslntH gt
AN €% A¢e T Ut 4 TN €
F Pzont MANATIM 4A ol 1o
wAget gl Gk Tl E Aol 1] BA

Table 4. Postoperative Morbidity and Mortality

General

General-epidural
anesthesia combined anesthesia

Mortality
Morbidity

Wound infection,
bleeding, disruption
Inadequate flow
Distal necrosis
Sensory change
Motor disturbance
Graft infection

Graft occlusion

Deep vein thrombosis
Amputation

Cardiac complication
Renal complication
GI complication
Pulmonary complication

Total complications

Number of patients

0

—

N e e e Ok =D O N ~

0

—

W oNO OO O QO = -0 00N~

GI: gastrointestinal.
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stglon] xR ESEY /7 A0
T, HEuE T4 77 144 G, B
A7E gutd Fell4 2] g e el 4]
35 AAntaFellA 200, FFol42] F$ AAvt
HATANA 2o AU Q=YPol4Y AP
T EFA AR k3 Hsle H4ukaT
olA 1o $Astch. DVTE 739 HAlwba FellA
2¢ll, WgubatelAl 10 AT Ak Fol
A 149 Agde] glglch. Al HEE F T 2T
A AdslA gkska ARRA HFH JduA ¥
HE EEA EEe [AnATIA 7 144
s m WeukH T e A kst €
F & s LS AAvHTAA 109 F 59
L8 50%, WEuldFelld 10 F 3o 30%9
IEE Hgev ¥ 29 4 s dux
4 F Ee dEde AT Xolr}t Yl

i o

ASOE Wiy w& F70z7|e] S9o 4335 F
ulgl #4754 Zel(atherosclerotic plaque)’} A
asle Aot 2 Arle Fe HRHEHs
AEEWoll 30%2] WIEE A71Erl o] & Leriche &
FFolglns K20 diEFdn ozl 80—
90%, L ojsle] WxFell 40-50%2] WlE2 WA
s o] B9 F2 Fxy gxiet kel Bol
At HEAAZE S0 o)ge] dxl, 2det
F4, 2XFYSE, Fu Foln o] Akl o)
S "A (thrombus)e] HAIA L Yol Ft
Azt gelA 5t o) Feka Ewlel Piwe] A%
sl A Azrgc Algsle g4 239 e
2 gaAle 845 dolvtm Afke IR F
Yrn-gas Yol YASWA Bl ol
Al He Rolr}h?

o]213 ASO #hxte] @Hgage 42 v
2 238 xR Aef(hypercoagulable state) €} ¥
e ol "Hgaale ¥ W ¥E F7l
(E8] factor VI, 23#l¢lAeg, antithrombin III)
o g W 534, &F Febldl A 4
ureAle] &7l Afigd Aol Fo2 Jehd
Aek'? B AAolF slell hE-FEEFY wlolH

2 %% ¥ g Ale S v Agdg

27 Qe ol Al ¢F el
e 439 WhgA4e] FrEan A4 e U
ehde] of2u|R 325 mg FoA] FA] #Lr} e}
i gl o)Eg PYipel wdte] Fo4L 4
3 ASO ¥Altelld] gite] whgAe] Frldcte A
7 Fg3Fe g4 gAo] Fule ol U
dzydfe] "R AL AEl Jgg S
A, £ ARl FEAF) v FL4H i
gAYol A&=Y o2yt 4z & gl JW4D
XNEE AN €3 £ 759 AT Ao
"Hasirn Al £ AN A dHLn
A F HUAlNA Faj BES A s P4
d 4% 7]l 3lo] HQ factor VIIIG] 3
Zrtslel €3 O SadagdAel elEEN I
(antithrombin II, o|3} AT Mg} hel Aol &%
AsiA Fagidn sl B3 e g4
g A4 Y& 7158 AT I 219 A43E
Srechn 9cb.® Y4903 factor VII, AT M2 ©]&
& WHe Feold €39 AEdid ¥ ¢S
Agsie] B3 diEe AERA P Fo) £F
A bl A = gl gAslal o]g] FR19lo] £¥ 9
LEF&ZR " B AFdAE ASO FAtA
TEG ¥4 F MAS} o angleo] €3l 449 o
Aoz yeon gz viAE & gE B
o ASO ¥Art ¢4l #Ha4dE YeriR.
ol2]3t ASO 3UxlollA ZutejulF A Q33 7}
Aol vlX & A3 choksin] ol WHte Yo
2F gy o Ay w3, @Ry Ws,
%9 A¥ze] Aol Fo] Huwm Urt. Aute]
w4 €% ZEE, dd, dxLeEa st Eot
ulo] Zasie] B8 fgohd A £44 F=EA
v B3] FE|F9] AL A-§AL M (fibrinolysis)E =]
At $ek AHetsluid e Q% AEHA W
29 Zae AR 4% Jleel %S 79
E3] g4 750l 719 ASO @Rl E T3
RAolct? olg} HLE AT E wel AT LA
AA dAR % AEd Lo it factor VING
Weg FEANGs $d” £ FsiupAl &
Edlae Aoz Q) HAnkAARel AT 7t
Z7t5 3 4-F4Y(fibrinogen)e] T4 4L A F2hs
vl Al A ulsl Q) A} (plasminogen activator inhibitor,

o3} PAIZ} 3hHe] F7h7t U 2R &F HRFL



416 wi¥tubxatersa) ;oA 384 A3 2000

g3 Aol A=t ASO AlolA AHYB 3}
TES A%e At ¥ 9REEN €F €F
FAE F JEUdlE &3t Al HS &
<o) Bue AlHelA 438 gatrFo] dAysiw
AR} g sl PR ZaEy o] A7)
off ZEd&ol 7109 YA S5 7t oAl 2
5ol QPMEHSNZ Hito] HHEA s o]z
U xR HAE s e ubd Zoe)
uH Al ARG E Q] AEA7) glolA
A4 4FE A% + sen? Aoty FAaH
Aol o4 HAY apARREs FF=2HA &)
ZHel Q=¥ Pe EFE 44 F Aok Axeint
A4 28%3} $uFo] AAnpHA R} g
ole BEF Fuldyt HEF AFHgo] ¥yl wiol
A Jorgensen 5210 n@A AE, AF HEE
stA9] Waegolt Aasre, HPA AAge] A
utelul A Aldek 4 g Hasglen oy Ay
olulH Al Yol 43 PHFHol s & IR
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