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High Dose Urokinase Irrigation in the Management of
Hypertensive Intracerebral Hematoma

Sang Yul Kim, M.D., Man Bin Yim, M.D., Won Ki Kim, M.D,,
Jang Chul Lee, M.D,, Eun Ik Son, M.D,,
Dong Won Kim, M.D,, In Hong Kim, M.D.
Department of Neurosurgery, School of Medicine, Keimyung University, Taegu, Korea

It is well known that stereotaxic urokinase(UK) irrigation through a catheter is one of surgical
methods in the management of hypertensive intracerebral hematoma(ICH) patients. Several
authors recommended irrigation with 6000 ITU UK, 4 times per a day. Based on authors’ experie-
nce some patients who were managed with above protocol suffered from complications such
as meningitis and/or pneumonia. It might be partially caused by prolonged duration of irrigation
and immobilization of the patients.

In order to reduce complications and to improve the final outcome of hypertensive ICH
patients, we tried high dose UK irrigation(group II : irrigation with 50ml of normal saline
mixed with 200,000 IU UK at immediate postoperative period, followed by two times of 20,000
IU UK irrigation per a day) to remove the ICH rapidly in those patients since Oct. 1991.
We compared the rate of decreasing volume of hematoma, Glasgow coma scale(GCS) score
change according to postoperative period, final outcome, and the rate of complications between
this group(group II) and group I{(4 times irrigation with 6,000 [U UK per a day).

The result shows that the rate of decreasing volume of hematoma is slightly more rapid
in group I than group I. The rate of poor outcome(vegetative and death) is lower in group
11 than I(group I vs. I1: 34% vs. 20% respectively). The rate of complication is lower in
group 11 than I(group I vs. I1 : 385% vs. 200% respectively). One case(5%) of postoperative
rebleeding was noted in group IL

From this study, we concluded that, even if the beneficial effects are small, the high dose
UK irrigation is one of protocols in the management of hypertensive ICH patients.
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gl 8% UK 592 Brown-Robe-
s-Wells A 91717 & o] &8t i@ F
AL aeEdol 3t EF ARE AAT
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2AI1Zt A RS EE s, §F UK #F
He QA 2 oz E S deFdd 2sto
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el g &HATH 308 FH Sccd
e zolual . 312 2x}al¥ UK 20,000 IUS
A g 3~5mlo) §3HAA BFH FYsn
10212 HHEH 2412 A A =& o)

dFo ALz E £F 643, 2447, 3%, 6
Yol AAIg CT & vidd FF9 Joz #A3}
Fon, =& AAE Fo] ¢A3 A=A
AAIE L, 18 UK dFHITAME 1 &F
UKE AHg3tE 2 425 e ANHQ 728
FHE LolH 7] 913ty fibrinogen, fibrinogen deg-
radation product(FDP), antithrombin (AT III),
prothrombin tdme(PT), activated partial thrombop-
lastin dme(APTT) 59 HAAALE AA 3T

23E 9% 2 AEEE, 1¥8Y 719E /7,
Z7] gAAE, BF] AR X 2 5%,
FEAI7l §8 FT AolFFE FAEAHL=
7% (paired ttest) ¥ 4t HF AL 9 &
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W3 2 HF A543, T € AU EE
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1. Yoy 3

A% UK #5929 18% UK #5871y
Zdlc 4z 52449} 20, A2 HHE AdHL
56.14], 57.24), 1@t 7142 393(75%), 13
#(65%), 271438l HTF GCS score7} 11,
1012 N2 v&3ga, outk do ¥l 23: 29,
15: 524, 48%F UK 3FYT L 4o 243
UK 3FHTL F40l B £X& HYH(Table
1).

2. @39 3TN 29, @3 U £
A4% UK 3FYZH 18F UK #FYTNA
]zt ogt 2¥o] Igd A7} 182(85%), 92
(45%)A3, 4% 28] HAAX 8§38 3=
113(21%), 3 (15%)Qod, A3 28o) A4
7R B3 A9t 122(28%), 5 (25%) AL,

Table 1. Clinical characteristics

HFdsR 8] 118(21%), 33A0(15%) 24 28
S #9943 glo] M usd BXE BHgony
(p>0.1), B L 32.5ml, 32.2ml2A] H]&
At Aol FF FEAR Y F7HE 24A7ho]
e 2715eeS 8 3971 258 (48%), 158 (75%)
AL, 24X 7to) o] AAFE L 3 A9+ 278(52
%), 581(25%)24 18 UK #FYUTNAN =
Zlred 8 397 Boh(Table 2).

3. €3 visT ¥ EB U T MAHAZ

AR F€¥F 839 wdE=e 1§F UK
BFYP TN Fo] 27 o = wA=HILH,
53] €% 24Atoluol ) B vjdE s 24
B &F 6AF9) B o 5 ALF
UK ZFYFANANE 85%, 283 UK #3972
Me15% 93, €3 3UAde ¥ BT %9
% 60% 7 Al A A (Fig. 1).
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Group Group 1 (N=52) Group II (N=20)
Characterisucs No. % No. %
Mean age(year) 56.1 (29—-81) 57.2 (40—-72)
Sex

male 23 44 15 75

fermale 29 56 5 25
Hypertension

history 39 75 13 65
Mean GCS* 11 10.1

* ! Glasgow Coma Scale

Table 2. Hematoma site, volume and surgical time after onset¥

Group Group I (N=52) Group II (N=20)
No. % No. %
Site
Basal ganglia 18 35 9 45
BG with IVH 11 21 3 15
Thalamus with TVH 12 23 5 25
Subcortical 11 21 3 15
Mean hematoma volume(cc) 32.5 32.2
Surgical time after onset :
Early(<24hrs) .25 48 15 75
Late(*>24hrs) : 27 52 5 25

# : abbreviation BG = basal ganglia

IVH = intraventricular hemorrage
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134742 GFsA BEIFPoU, A8F UK #
FUTL F2 &3 49004 9@Aloldl =<
AAY F QD A 183 UK BFYZAA =
£33 290 A 79400 EFE AAEF AR,
7dololl EFol AAH &S AALSE AU
a Aert 42 3131(59.6%), 1881(90%) 24 1L
€% UK 3FYTolA 8Fo] 2 wid=o =
#g 270 AATE AAHp<0.05)(Table 3).

4. &% GCse| ¥ o HF x(2d

£33 238890 FAQle] FTAA dHdH=
A3 ZAHE 238 2o, FLty oY
Aeje] ZAFEE HDHPEH FAF Aole
doy HAW 2¥8& FUY 4R ¥
A$ 14 UK BTN 49 3388 B
Ack(Fig. 2). AF g2l HAA Q) o F7t
Y 7 9(good, moderate disability)= ¥ o]
Hlatg o, URE 73 (vegetative or death):
A& UK #FYaol 1820(34.6%), 1183 UK
AFEHFo] 48(5%)2 LEF UK AFYPT oA
HAQL, AH FFANE E21 7 (severe disability)
£ ztz} 23a1(44.2%), 15281(65%) 24 8% UK
AFYTAA 23 o gRovt Fat FAF
o2 guYde zole UJTH(p>0.1)(Table 4).

5. gEEol b|uEY
AP 2=
oA E3) E4gle $HFLS A8, 4949,
A2PTolner, ¥EF THES AEF UK
BFYTol 385%, L&F UK BFYTo] 20% =2
18% UK #FY2A B4 R4 sloy
A Ho g AJQcH(p>0.1)(Table 5). €F A2 ¥

% D8 UK ZFHTS

& 747t 22(3.8%), 18(5%)24 2&F UK &
FUTAA dgol T &7 BF (UG

(Table 5). &% UK #FJToA 1843 UK
Ao mE A2YL AU UK FL7IkE
% ¥# %9 fibrinogen, FDP, AT Ill, PT, APTTE
Z2A3lg Y, 83 Fibrinogenx| 2] 74:(15%),
FDPx|2] ZF7H95%) R AT Ml F7H50% )7t
#ag AL T glgou, PT, APTTX| & A oA
o427 E B4 flAth(Table 7).
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Preop 6hr 24hr D 6D
Time after urokinase irrigalion

Fig. 1. The comparison of the decreasing rates of the
hematoma volume according to the drainage
days after indudng the urokinase irrigation bet-
ween group I and I1. The rates of the decreasing
volume of the hematoma was more rapid, espe-
cially undl 24 hours after the treatment in group
11 than 1. About 60% of the hematoma was
drained in both groups on 3 days after urokinase
irrigation.

Table 3. Postoperative days of removal of hematoma

catheter
Group | Group I (N=52) |Group 11 (N=20)
Days No. % No. %
2— 3 2 3.8 4 20.0
4— 5 13 25.0 8 40.0
6— 7 16 30.8 6 30.0
8§— 9 15 28.9 1 5.0
10—11 6 11.5
12—18 1 5.0

6. APLRQI

A4%F UK BFHTAA A, 730 %
Aol Zbz} 29 19 HEE, HYY TL=
% 8Wol Ay x, 8% UK BFHINAE
28 A2 A3t 13871 AFE3Lg tH(Table 6).
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Fig. 2. The improvement of the GCS in group I and II. The GCS in group I and II was slightly improved
in all hematoma sites, especially in the basal ganglia with IVH in group II

Table 4. Final outcome in group I and II¥

Table 6. Causes of mortlity¥

Group | Group 1 (N=52) |Group II (N=20) Group Group 1 Group 11
Outcome No. % No. % Causes (N=52) (N=20)
Good 6 11.6 2 10.0 Pneumonia 2
MD 5 9.6 1 5.0 Infarction 2
SD 23 442 13 65.0 ICH itself 1 1
Vegetative 18 346 4 5.0 Hypematremia 1
or death Meningitis 1
# : abbreviation Empyema 1
MD=moderate disability Total 8 1

SD=severe disability

# . abbreviation

ICH=intracerebral hematoma

Table 5. Complication analysis in group I and group

I

Table 7. The rates and time of the abnormal hema-

tologic findings in group I1I*

Group |Group I (N=52) [Group 11 (N=20)

Complic'ation No. % No. % Laboratory Group II(N=20) Average tme of
Rebleeding 2 3.8 1 5.0 No. %  appearance(days)
Meningitis 5 9.6 1 5.0 Fibrinogen 3 15 17
Pneumonia 7 13.6 2 10.0 FDP 19 95 1.4
Hypematremia 1 1.9 Antthrombin 1III 10 50 2.3
Infarcdon 2 3.8 PT 0 0

Others 3 5.8 APTT 0 0

Total 20 38.5 4 20.0 ¥ . abbreviation

ROBUINOMB, 2 JYME HEFLR

AT Fa AHFEYLFY vz dFH UG-

EYA HAAY S F2 50t s¢FH=
Aoz RIEHL gl_g_tql)s)s)e)u)lz)ls)zs), a olg
v HE@Y HPAQ dsy FEHEA ofF &

56.1, 57.24 T}
— 646 —

FDP=fibrinogen degradation product
PT=prothrombin time
APTT=activated partial thromboplastin tme
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238 e, FA7Ide diEe] o] gud
Aol 171 W2 AAHA A% dEFITL
2 ¥Z 9 AR wiFo] oz MFE screw
rotation, ultrasonic aspiration system, double track
technique %9820 0] 3et5 31, HZo|E uroki-

naseE 4ol AHEE o7t FufjelA Bo] H1
g1 glql-4)6)12-14)17)18)22)24)26)29). Urokinase Al
oA g AuFolM FAHoE EHHY,
plasminogeng &4 plasmin® 2 WHHAIA HH2
SRS S st AT A, 19843 Masumotos'®
& 9B H WE AALT 2] YEE 6,000 (U
urokinaseg 6~12X] vl FJste] ot 2
A S 2 S gEFel GHsA A
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3 FolBA EF2 B AAY A, 1&F
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FEF STAYEE 1 8F UK 3PS YAE &
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genX] 9] ZkA P FDP, AT A 9] 452 Uy
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$&¥9) PPl AR AR, Y3
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AR £V g 2dg Ze PP
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m2d FPAZF 643 ojdidle FFo| AAR
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g 520 2W FYF 8~12413 ol & &
g A9 A&Yol Bol AZFU A 19
oz T 5V 2¥8F 6~8A120] XGF @
W) £42 e o] Foua UL, Doishe
23 6AFREH 3Y olUjd F&F ARIFAL
¥ %7 (hematoma cavity) 2 ¥Fo] AAHEHANE
ol &<to] FAH AEE FLEslol HER,
Kandel5& ¥% & &3] A AT Fo silastic ba-
lloong BF 7o Axshe WS s e
o, A 5Pe ¥FL 80% ot AAE Aol
Foa e a19d UL MM 3, &
AL FAL7] 2ccd $Y(148mmHg)o 2 3
£3 ¥4z 2 2EYUE FABEE AR
At

TN HAAY BFY &3 AaWHeR
HAANAH F AAET Zo EFo i3 2 8F
UK #Fee 49 A43 UK #5943} v
o] 1 FEAC AAE FAT FWIL E£F
Z27185 8 /b s YT I E ¥ e
AL B DEYA H2¥ 9 A5y st
g & e E AEEY-
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19879 49 2E 1992 6¥7A YA HA
A 282 HA3YAH ¥F AAHEF urokinase 6,
000 IUE 43] 59 wWlAAZ] ALF urokinased
FHUS AA§ 20139 £F FA] urokinase 200,000
IUE 3083 ukE )8 4 F urokinase 20000IUE
19 23] ) YAZ) 8% urokinase FFHL
A X F 293 F 6A12F, 244131, 39, 6o CT #g0]
7Fs 8 A& % urokinase YT 528 ¢ 1§ F
urokinase#F Y T 203 & 3o 2 3o ARGt
g e d7dE A

1) AW 283Ae] HFAPL 42} 56.1A4),
5724193, 8o YL 42t 75%, 65% At

2) 479 2¥F9E NEe EF H4y, A
45, HAR- £ol, HAYFFL 42 32
5cc, 32.2cc2 H|3 U HF GCS scorer 2tz
11, 10.12 %to] H]&sg}.

3) HAAY €5 WAL £F 67130 & F
urokinase FFHTNA = 75%, A8 % urokinase
TP 85%9 FAPF L BYo, &%
3UolE FT BF ¥ 60% ] Fo| vjdsH A}
8% urokinase VFYPTAA =5 ¢ % A
A=A

4) Poor outcome(vegetative & death) A& %
urokinase #FH o] 34.6%, -8 % urokinase ¥
FYLo] 20% 2 A 118 urokinase Y To A
A grje glov ddF oz UG (p>0.1).

5) §¥Se #YE, 99 R A&YY co2
B, §HF fQ’ﬂg‘% Z}zt 38.5%, 20%2 A
£ % urokinase FFPZNA FAH o2 goton
(p>0.1), A28 47 23(3.8%), 18(5%)=
gTZArolo) feol@ atoje AU

6) %79 AAFAe 47 83, 182N ALHF
urokinase#F Y o A B3kt
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