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Outcome of the Stereotactic Operation in Hypertensive
Intracerebral Hematoma
—Analysis of Factors Affecting Qutcome—

Eun Ik Son, MD; Man Bin Yim, MD; Dong Won Kim, MD;
Jung Kyo Lee, MD; In Hong Kim, MD

Department of Neurosurgery
School of Medicine Kevmyung Unwersity, Taegu, Korea

The ultimate purpose of treatment in hypertensive intracerebral hematoma(HICH) 1s effective evacuation
of the hematoma with minimal damage to normal brain tissue and prevention of increasing intracramal pressure
and progression of an ICH nto neighbouring tissue. According to this viewpoint, stereotactic surgery mn patients
of HICH 1s recent trend for its safety and precision

An analysis of 50 consecutive patients from Jun 1988 to Mar 1989 undergoing stereotactic surgery with
urokinase irmigation m HICH was performed

We excluded the HICH below 15cc of volume, poor chinical grade as coma with hermiation sign, intraventricular
hemorrhages only, infratentorial hematoma and atypical spontaneous intracerebral hematomas as angiographica-
lly verified aneurysms, AVM and Moyamoya diseases

Procedures were accomplished utihzing the CT-guided BRW stereotactic frame, then urokinase rngation
was done every 6 hours through a stereotactically inserted catheter until a sufficient volume was drained,
and then the patient was checked by a follow-up CT scan

The results were analysed as follows

The mcidence was highest mn 6th decade with male predominence(62%).

Mean dose of urokinase was 6000 IUX18.73(4 6 days)

The statistical analysis of the factors affecting outcome showed that imtial neurological grading was highly
significant (p<0001), volume of hematoma was significant also (p<005)

Associated intraventricular hemorrhage especially ventricular tamponade in HICH was highly poor prognostic
factor

Overall good result was 54% and mortality rate was 12%

All computations were performed by means of the commonly used SPSS statistical package
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Table 1 Comparative analysis of outcome (Good/Mortality) mn JKNS**

Stereotactic OP (%)

Traditional OP (%)

Ca-U 29 Cases (518/206)
YN-U 91 Cases (645/79)
YS-U 54 Cases (704*370/93)
Author 50 Cases (540/120)

1985 96 Cases (479/229)
1986 121 Cases (537/264)
1987 131 Cases (314/237)
1988 41 Cases (320/170)

(555/124) (4125/225)
* mental state and motor grade
**JKNS Journal of Korean Neurosurgical Society
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LA HAARET] s X859 FFHY
XL F H2AY Hage] &dvtew 2L 1988 6¥H-E 1989 3¥Atelol AlFusta F
AR R AAFEZN, FAZNY oz AT Aogdel st HAMS dEHgorw 1d
F%e] 3lE ulde) oAuEiy dF L 270 Al dd HugZoz IFxE Az 505 uyoz
Aoz BEF90 FER AASS WAse  stav 2y BRIz YEUF, F4H7)Y
AN AEg AQET Uk olee HAAY L Moyamoya§ O 2 HIE A HF RS
8ol F Ant ATEe A% £23 Awh 3 AFHEFA HAN 2A0 e A9, W
hE-2ol R ort, McKissock(1961)7F B2l why Fo] 15ccoldtQl A¢ 122 hermationd FWHE
of Wa) 453 Al B2 ool gon AT ERAHE B QTdA Aslss
Rugo)g] &9 Ao i =o] Hojgtor} W& AEE (prospective) A& 3o WY

19703t CTY o] &% v FEAT sHo]
o]gt} E3] Backlund$} Holst5(1978)) oJa)
22 AR 28 EAAES ATl F
HZo= CTY MRIE o8& HAY 9779 582
2 R’ st A 8EAA 7tedte 1
Aol digh Hrirl oA =AY

FUME HFHH FEige] 19829 532

FA FES RS dHo e sl 1) e A
9 94, 2) FE4A7], 3) EF9 &4 4 EF9 &
58t $1X], 5) HAW £ W /K7, 6) F&H
AYH T dFete #AE BHFoN 2
24 e Chrsquare testo] ¢t REAstgct 3

Table 2 Preoperative neurological grading system

Ag LEE F ANA o128N HABAAAL Grade Crtena
od 27t V1E FEEY 2 HAArt Hay 1 Alertness
319 tH(Tabel 1) 2 Somnolence
A= 1988 64 R E 1989 3471A 3 Stupor
LAY HAFAYHEoZ Use HAYA A 4 Semicoma S/C herniation sign
A%g ARLe 5042 Bl thste] RAs 1 ° Deep coma
Table 3 Glasgow outcome scale*
I Good outcome May have minimal disabling sequelae but returns to independent function and a full-time
job comparable to preinjury level
1 Moderate disability Capable of independent functioning but not returned to full-time employment
i Severe disability Depend on others for some aspect of daily living
I\ Persistent vegetative state * No obvious cortical functioning

VI Death

* adapted from Jennett
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2ol Q3 HUZA FEZE P27 Jennetts
(1975)¢] R.11g+ Glasgow Outcome Scale(GOS) &
o] 83t tH(Table 3)

HB9H dEAAEY Aed CT A E AF
B HA94e422 Brown-Roberts-wells(BRW)
system$ o] &3P o WA $xe] FHo) Head
rngS 1A FE Localizer ring® 7 CTE Y S 3%
FEAE &4 F4utH3A entry pomntoll burr
hole® %% Arc systemS ¥ 7AFE oA
A4t® ZolgtE Guide tubeE AYstd F F
FR-Slol A& 9 AIZIF 10ml FAHIZ 2-3ml
olle] &to gy HF L de FUTE HAA
e Peol o] 8t silastic catheterE A YTF
Fe< v &% 3-5mle Aedded A4
23} #) 2l Urokinase 6,000IUE 410} 3F o] F<13t
3 5AE MaEte JAEES 1A% FeE ol
HEH oA e ALY FEF 19, 349, 6-
7del CTe FH&FE A Y3t WBAAASQRE
ZAsger, BA0 g 24L& E& A
A 2 steroidAHE B9 243 X855 HYPsATH

e nt

1) BR oy W Y
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AT

B ByE 33404 724 Alo]go.m 50thell A
74 goton, Izl 318 (61%) B2A & v &S
B F}H(Table 4)
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Table 4 Age and sex distribution

Sex Age 30-40 41-50 51-60 611  Total(%)
Male 1 13 11 6 31(62)
Female 3 9 7 19(38)
Total(%) 12) 16(32) 20(40) 13(26) 50(100)

2) Urokinase2| AlZ7|2t

Salineo) 43¢ Urokinase®] HTFAME34= 1873
Yoy ole 4 6do ABH oA HFAAHE
9%} Urokinase irngation® v & @ 4-54 0] Ath

3) T4

(D) F&N7)9 9%

Uy AR RE $£E7129 7IRbE 190]4, 139,
3YolF 2 ipo] 742 272(54%), 163(32% ), 72
(14%)9 BEXF o 7477l @& o F& v 3ty
EA%H 2o YAH Table 5)

Table 5 Time interval (from attack to operation) and

outcome
Outcome
Time interval Total(%)
I 11 1 v
19 oA 4 7 12 4 27(54)
1-39 5 5 2 16(32)
39 o ¥ 2 4 1 7(14)

(2) CT4 8% 43 AF

29 4L CTaAE 71223t BEAY
o2 =A% 15-30cc”t 1631(32% ), 30-60cc7}
258 (50% ), 60ccel o] 9al1(18% ) Q2.8 (Table 6),

Table 6 Estimated volume of preoperative hematoma
and outcome*

Outcome
volume of Total(%)
hematoma I II 1 v
15-30cc 7 3 5 1 16(32)
30-60cc 4 11 8 2 25(50)
>60cc 2 3 4 9(18)

* Chi-Square 1868 P<005

GOS L IIE B.¢1&7} 242} 108, 154, 28| 24 EF 9
Fo) HE&4E Y3 AFE BHYoy o FA
gxoz {934 rHp<005)

(3) %9 dRegA X9 oF

CTH ¥F9] NS B I4H 34¥)(68%), Al
45 53(10%), T zH-A) 33 681(13%), 3 D39
58 (10%) 2 FZtR7F hRES AR 8, BH %
bR FFQ749 o %7} nad B,
Ao A v 5 A FFF A FE Ho} 72t
A&7} FHo] EATHY 9w A (Table 7)

(4) HAN=g9 T 459 A%

HAYEEe I ALE 173 (4%) 9o,
45 2¥ole HAF 78T HAHEHe) Ty
Hom AR 28 1185 1037 H AW
288 29 & Nss veha g v 9
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Table 7 Location of hematoma and outcome

Outcome
Location Total(%)
I I il v
Putamen 7 11 11 5 34(68)
Putamen/thalamus 2 3 1 6(12)
Thalamus 1 3 5(10)
Subcortex 3 2 5(10)

72 299 F9E A 285 APER 435 3
#e Aol 28|49 ventricular tamponaded
< 2 JH(Table 8)

Table 8 Associated intraventricular hemorrhage and

outcome
Outcome
IVH(Cases) IVH(%)
I My
Putamen(34) 7 112 4% 26
Put /Thalamus(6) 5 1 31 833
Thalamus(5) 5 113 1000
Total 17/50 34%

* Ventricular tamponade (3/4)

(5) F=4 A} dF

S o] o A4 e (Table 2)& 71&0 2 %9
v @3l XA Grade HoAE GOS I, 119 4353
A3 E Bo|u Grade A+ 17813 GOS 117} 63,
1) 108 2 Yeld, Grade IV A= 633 4817}
A3 TH(Table 9) ol& F&d 2247} o F
o] & 9L A Ao Yeon EAIHH
o2 o F F934H(p<0001)

Table 9 Imtial neurological grading and outcome*

Outcome
Neurological grade Total(%)
I I m v
2 11 10 5 1 27(54)
3 6 10 1 17(34)
4 2 4 6(12)
Total(%) 11(22) 16(32) 17(34) 6(12) 50(100)

* Chi-Square 4171 p<0001

4) 2% oFE 2elzel =4

HA493 d¢AAHE 2 Urokinase rrigation$
AP BAF A Y 63 (12%) 5 43l
A EY 2Fo] YEAD 28 M GERH A
SY(H, BE Ao dden, FEH ¢
21 4E)7F hermationS F8H3F Grade IVRY 7971
Ao, £&3 FANEAL B 137 A9
(Table 10)

Table 10 Analysis of 6 cases with poor outcome

Rebleeding on other site (2 cases) Pons

Thalamus(contralateral)
Poor imtial grading (3 cases) Hermation signs(+)
Acute renal failure (1 case) Post op

5) &

Ol

B d79 protocololl 93 TG HAFY
Z9 A8z BHIg IEFL, AANFRA J4E
AE 12 28 E A 98t UrokinaseA8- 2 <l
o] durrole) A&Yolu, Ad ¢ F£57F
Yeh}A] ¢kottH(Table 11)

o rob oy ngt

Table 11 Complication

Transtent meningitis 2
Seizure -
Rebleeding on original site -
Hydrocephalus -

i &t

YUY HAANEE L AR HHEY Y 7HE
widbgl 19le] Hu mlFoHE 63-12% B=oht
T M E HEF o] VAR E A% O
Hu HEHE F397% 53 22 & 94
By AlgEo] Ror AsFolx Mo A%
At EErhEY FH5S EVie Fe0 vt

olggt YA HUlEHe] X aHe] A=
BEH 59 €A FAAE Atole A
3 o) Ho] EE3t =do] Hojgkel McKissock
(1961), Kannog(1984) & FAztel & zto)7} givk
I B39 1, Cuatico(1965), Paillas%(1973)&
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i, 3cme]’dQl ZAS-elwt AL, Matsumoto
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ol Fats 71E FEed o8 Fg AAY
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HZe CTS JAE HB 534X 7 Mo
Huh A A, IAHEE 7bEEa,
Az &48 FHAHst AR EAAT
et bil=s
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A5 AY3 2E Y HAFNIAE S AA
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43 2HAAE AL g FYTE ANPLE
Urokinase 2 2t 825 A A3t

Urokinaset HJ %A AF &4 plasmmogens
E4dplasmno 2 A#FAIAAN HHLNAE S 3=
exogeneous plasminogen activatorZA4] Segal(1982),
Narayan5(1985)0] TEA A AP EE 53
o™, Doi(1981) ¢} Matsumoto(1984)5-¢] Aol
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