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vascular disease — FEvaluation of severvity and outcomes—

Kazutoshi Nishitani
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SUMMARY

Intraventricular hemorrhage (IVH) may occur primarily, but often secondarily to
known cerebrovascular diseases such as hypertensive brain hemorrhage, moyamoya dis-
ease, arteriovenous malformation (AVM), ruptured cerebral aneurysm and so on. The
severity of the original disease with IVH has been evaluated according to the grading of
severity, indication for surgery and/or the results of treatment. However, there is no
established evaluation scale for IVH itself regardless the original disease. The purpose of
this study was to estimate the neurological impacts of IVH on the patient with a novel
grading system for IVH.

Two hundred and thirty seven cases with IVH were treated in our service between
April 1987 and March 1993 ; of which 182 IVHs were following hypertensive brain hemor-
rhages (thalamic hemorrhage : 105, putaminal hemorrhage : 61, caudate hemorrhage : 9 and
subcortical hemorrhage : 7), 19 IVHs following moyamoya disease, 16 IVHs following AVM
and 20 IVHs following ruptured cerebral aneurysm.

Patients with cast formation following thalamic hemorrhage and moyamoya disease
had a statistically higher frequency (p<0.05) of consciousness disturbance and patients
with thalamic hemorrhage and putaminal hemorrhage (under 70 years old) demonstrated
poorer outcome than patients without cast formation (p<0.05). Severe intraventricular
hemorrhage with cast formation was thought to be an important factor for the neurological
symptoms and outcome of patients with thalamic hemorrhage, moyamoya disease and
putaminal hemorrhage.

In the present study, a grading system for IVH was applied to evaluate patients using
a combination of lateral ventricle score and third-fourth ventricle score. Patients with IVH
were divided into 3 groups according to the grading system. The severe (SE) group
comprised 58 patients with a greater severity of the score; the moderate (MO) group
comprised 80 patients with an intermediate level of severity of the score and the mild (ML)
group comprised 99 patients with a lower severity of the score. It was found that 37 of 58
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patients (63.8 %) in the SE group, 36 of 80 patients (45.0 %) in the MO group and 19 of 99
patients (19.2 %) in the ML group had poor outcome. The rate of poor outcomes increased
in accordance with the degree of severity in the grading system (p<0.01).

Surgical treatment for IVH has routinely used with ventricular drainage (VD).
Patients with VD demonstrated better outcome than patients without VD in the SE group
(p<0.05). !
differences between with and without VD.

It is concluded that the severity of IVH is one of important factor in neurolgical
outcome, therefore, it should be considered as one of additional factor to the severity of the

However, outcomes for the MO and the ML groups showed no significant

original disease. The grading system for IVH proposed in this study is considered to

provide a useful clinical evaluation scale for such patients.

(recetved September 19, 1995)
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B (cast formation; CF) ##gEE & L THEEAER, #x WTRRE L e

e OBIE R BE Lic. Ric, BXEWHMoORIEER FRIRFT R\ T, REERFO BB E X ERL,

Thalamic Putaminal
hemorrhage hemorrhage
105 IVHs 61 1VHs
(105 cases) (61 cases)
Caudate Subcortical
hemorrhage hemorrhage
9 IVHs 7 IVHs
(9 caess) (7 cases)

IVH with moyamoya disease
19 IVHs (IVH occured 19 times in 11cases)

IVH with hypertensive brain hemorrhage
182 IVHs (IVH occured 182 times in182 cases)

IVH with arteriovenous malformation IVH with cerebral aneurysm and SAH
16 IVHs (IVH occured 16 times in 13 cases) 20 IVHs (IVH occured 20 times in 20 cases)

Fig.1 Number of intraventricular hemorrhages and causes of IVH
IVH ; intraventricular hemorrhage, SAH ; subarachnoid hemorrhage

Table1 Neurological grading (Kanaya, H. et al., 1978).

Grade Criteria II-3 formula
! alertness or confusion 0orl
2 somnolence II-1
3 stupor 1I-2, 3
4a semicoma without herniation signs* -1
4b semicoma with herniation signs* -2
5 deep coma -3

* herniation signs:

i) uni- or bi-lateral mydriasis (over 5mm) and no reac-
tion to light

il ) uni- or bi-lateral decorticate or decerebrate rigidity
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Table2a CT classification of thalamic hemorrhage

(Kanaya, H. et al., 1983).

Class Criteria
la Localized in thlamus without V.*
Ib Localized in thlamus with V.*
IIa Extend to internal capsule without V.*
IIb Extend to internal capsule with V.*
[lla Extend to hypothalamus or midbrain without V.*
ITb Extend to hypothalamus or midbrain with V.*

* massive ventricular hemorrhage

Table2b CT classification of putaminal hemorrhage (Kanaya, H. et al., 1978).

Class Type Criteria
I Ex. C Localized on outside of internal capsule
11 Ca. Extend to anterior limb

Illa Cp. without V.*

IIb Cp. with V.*

IVa Ca.+Cp. without V.*
IVb Ca.+Cp. with V.*

\% Th.

Extend to posterior limb

Extend to posterior limb

Extend to anterior limb and posterior limb
Extend to anterior limb and posterior limb
Extend to thalamus and subthalamus

* massive ventricular hemorrhage

Table3 CT classification of subarachnoid hemo-
rrhage (Fisher, C. M. et al., 1980)
Group Criteria
1 No blood detected.
2 A diffuse deposition or thin layers of

blood (interhemispheric fissure, insular
cistern, ambient cistern) less than 1 mm

thick.

3 Localized clots and/or vertical layers of
blood 1 mm or greater in thickness

4 Diffuse or no subarachnoid blood, but
with intracerebral or intraventricular

clots.
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O TV TER TR, BREFECERL,
Glasgow outcome scale : GOS (Jennett, Bond, 1975)
® good recovery, moderate disability, severe dis-
ability ¥ T &7 B (good outocome), GOS ©
persistent vegetative state, death DIEFI X EIFA R
% (poor outcome) & L, 2SI TCRIEI » B
CHIE L. 7ok, MEEFL 10 EEGIU LFEST 58
B, FEHER IR 03THE £ 5 %, x? BE, Spear-
man JEAZHBIBRE /e & CRE 2 7 T, p<0.05
FEBEDD LHELL.
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Table4a Cast formation (CF) and neurological grading in patients with
thalamic hemorrhage.

Neurological Grading

Cast Formation NG1 NG2 NG3 NG4a NG4b NG5  Total

Yes 4 4 9 12 13 3 45
—

28/45 (62.2%)
No 25 10 12 8 5 0 60
e —
13/60 (21.6%)

Patients with CF had a higher frequency of neurological grading
over 4a. (x+* p<0.01)

Table4b Cast formation (CF) and consciousness disturbance in patients with
thalamic hemorrhage.

Consciousness
Cast Formation Disturbed Not disturbed Total
Yes 41 (91.1%) 4 ( 8.9%) 45
No 35 (58.3%) 25 (41.7%) 60

Patients with CF had a higher frequency of consciousness distur-
bance than patients without CF. (*** p<0.01)

Table5 Cast formation (CF) and outcome in patients with
thalamic hemorrhage.

Outcome
Cast Formation Poor Good Total

Total

Yes 22(48.9%) 23(51.1%) 45

No 7(11.7%) 53(88.3%) 60:| o
Aged

Yes 11(64.7%) 6(53.3%) 17

No 5(19.2%) 21(80.8%) 26] o
Younger

Yes 12(42.9%) 16(57.1%) 28

No 20 5.9%) 32(94.1%) 34] o

Patients with CF demonstrated poorer outcome in
total cases, aged group and yonger group. (¢** p<
0.0D

S



ioé iy R v & 2 B = P L IR 4 oD B PR IR

& R

1 BRI & KR « 8507
—Cast formation (CF) ##5#& & L C—

P, MEWNHMOEFE %, S8 (cast forma-
tion: CF) %5 & L, KEEBCKTHHEKER,
BUBRCS 2 BB L1

11 BB I 5 SR H I

DCF oA % & HKHm

JRAZE P I 2 S U 7o SR H I 105 51l o> SR 12,
66.1110.8 BT, 70 B Lo EME T 43 41, 70 &R
HOFEWE L2 HTH - o, FHMAMERI,
9.3+8.0ml, FREFREERE (NG) 1%, NG1: 296
(27.6%), NG 2 : 14 1 (13.3 %), NG 3 : 21 %1 (20.0
%), NG4a:20%) (19.1%), NG4b: 184 (17.1
%), NG5: 341 (2.9%) THote. %t, 0 CT
S8 (CTCO &, CTC Ib: 8#1(7.6%), CTC IIb :
68 1l (64.8 %), CTCIIIb: 294 (27.6 %) TH 1.
¥, ZhbofiEfiy CF oF& T2 T L,
CF @8 (CF+3) » 454, CF #Fdledo
7Bt (CF—80) 2360 Bl TH - 7. FiEmMIE, CF+
A 65.0+11.5 8%, CF—B2367.0110.2 R CHER
Eixth ot 10N EoEws© CF+EE, 434
W17 61 (39.5 %), 70 AT CE+EFL, 62 i 28
Bl (45.2 %) THEE, FE|E TIILTOHBIZER
fehvo to. EHMER Y, CF+#C10.5+7.9ml, CF
—BT8.4:8.1ml THERERLd o1, T, NG
L, CF+8T, NG1: 441 (8.9%),NG2: 441 (8.9
%), NG3: 9%l (20.0%), NGda:12% (26.7
%), NG4b: 1341 (28.8%), NG5: 3% (6.7 %)
Thbh, CF—HT, NG1:25% (41.7 %), NG 2 :
1041 (16.7 %), NG3: 1241 (20.0%), NG4a: 8
# (13.3%), NG4b: 561 (8.3%), NG5: 0l
(0.0%) TH-t. CTC i3, CF+ETIb: 441(8.9
%), IIb:25#1 (55.5%), lIb: 16 %l (35.6 %) T,
CF—FonIb: 461 (6.7%), 1Ib: 434 (71.7 %),
b : 1341 (21.6 %) L HEREX DT,

DKM IMIc 35 CF LEBKRER - &7

MR ORBER OB REELBEBREE LR o e
(NG D fEfI & BHkEE 2 (NG 225 NG5 i
B 2 By T IERE L. CF+HRiIck T NG
4a LALEOsEWESEEY LIEMNE L (p<0.01,
Table 4a), CF+ET3, 45 #ld 41 41 (91.1 %) &
MR, CF—EECIL, 60 i 35 4 (58.3 %) 1=
BEREELYRS . BEEER CFHECHE &)
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-7z (p<0.01, Table 4b).

MBFOERIL, BRABAIN CF+H3ET 45 fis 22
B (48.9%) & CF—&to 60 #7641 (11.7 %) ek
N CF+HTERARAINS 57 (p<0.01, Table
5. ¥f, SEETIE BRARGALCFHETITH
F 116 (64.7 %), CF—8T 26 #7561 (19.2%)
ERIY CF+HT£< (p<0.0D), F EmETh,
CF+#T 28 Al 12 6 (42.9 %) & CF—# D 34 i
241 (5.9%) 1w L% s -7 (p<0.01, Table5).
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DCF 0% & & @7 H i

B A H I AR 5 R M 61 BT H o o, SFIHE
L, 64.9+10.7 8T, 70 L Lo EEE 3 24 B, 70
BAMOHEME LI TH - . PHMER D,
46.71£27.4ml THote. HRFEWEHEEE X, NG1:
761 (11.5%), NG2:11%1(18.0%), NG3: 44l
(6.6%), NGda: 9 # (14.8%), NG 4b: 23 fi
@B7.6%), NG5: 7641 (11.5%) THh, CT 4%
i, 111461 (23.0%), Mb: 741 (11.5%), IVb:
2761 (44.2%), V 1341 (21.3%) TH o 1.

RS8P I A £ 5 B e 35\ T CF &b 1ofE
Bk, 1861 (29.5%) TH o7t ZoD 18%lo CF+Ef
L B3 Bo CF—BOBRKIER, R4 iRt L.
CF+# Do FHERMI1266.0+8.7% T, CF—F oD
64. 411 5mEER LT T0FLU EOERE T
CF % 24 Bilsh 8 §1l (33.3 %) 23R, 70 BAMDOIFE
#hETx, 37 4% 10 B (27.0 %) i@, CF o#E
BEERE LFESHE ORI TER o . FHMER
i3, CF+%f44.7+28.6 ml, CF—% 47.5+27.3ml T
MEMICAEERER IS, - 7. MEFOEEE I,
CF+#T NG1: 041 (0.0%), NG2: 24 (11.1
%), NG3: 141 (5.6%), NG4a: 6%l (33.3%),
NG4b: 741 (38.9%), NG5: 24 (11.1%) TH
b, CF—8T, NG1: 76 (16.3%), NG2: 9%l
(20.9%), NG3: 341 (7.0%), NG4a: 3% (7.0
%), NG4b: 16 %1 (37.2%), NG5: 54 (11.6 %)
THot.

CT %%, CF+8=7, CTCIL: 341 (16.7%),
CTCIHb: 241 (11.1%), CTCIVb: 101 (55.5
%), CTC V : 341(16.7%), CF—#Ti%, CTCII :
114 (25.6%), CTCHIb: 5% (11.6 %), CTCIV
b: 1741 (39.5%), CTCV : 104 (23.3%) T,
HEcERRER o k.

DRI 3s3 5 CF EERKIER - &8

B#EEE R, CF+Ho 18 #1464, CEF— o 43 fih
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36 % (83.7 %) wwi@Zdt. CF+HTEH MER A D -
DEE eIk 7 (Table 6a).

M D ERIRE, CF 43 TR R A 18 #i 12 4
(66.7%) T, CF—#D 4342461 (55.8%) & B
B isZE I 7eh o 1z (Table 6b). E#E TR, BRERE
Bk CF+ 8T 8 B 3 1 (37.5 %), CF—HET 16 4l
h 134 (81.3%) & CF—HT%n-1% (p<0.05,
Table 6b). %7, FEmiE T3, WRARAFNZ, CF+
BT 10 iR 9 B (90.0 %) & CF—8 o 27 fildh 11 4
(40.7%) L, CF+#T% 5 - 1z (p<0.01, Table
6b).

13 BEERHIM A5 % o fth o> i i R H i

DCF DA & % o fitl o & i FEAE B HH 1t

PSR PSHAIM 2 > 7o 5 v b b 7 FE A B S I oD AT
i, BRI F, RETHM7ATH . B

(LRSI

B o SEHERE, 60.746.1 5%, “FHmER I,
4.5%3.2ml Thote. Fi, FETFHIMOFHER
i3, 64.6+14.0TH Y, FHMERZE, 29.9+27.6
ml TH - fo. FRRFWERERE 2, BREGBIMTE, NG
1: 26, NG2: 2%, NG3: 14l, NG4a: 2,
NG4b: 2f6THy, KETFTHMmMTE, NG1: 34,
NG2: 1%, NG3: 1#l, NG4b: 14, NG5: 1
FITH - 1e. CF i, B <k, 94456 (55.6
%) R, FETHMmMTE, 76514 (14.3%) i
DI,

DEofLoEImEEM Mz 35 CF &K

CF 0B &L EHBEE oWz, BIREHIm T,
CF+#T5%d 44 (80.0%) iR, CF—Ffi3 4
Bt 3B (75.0 %) CEBEE LRS-, FETHIM

Table6a Cast formation (CF) and consciousness disturbance in patients
with putaminal hemorrhage.

Consciousness
Cast Formation Disturbed Not disturbed Total
Yes 18(100.0%) 0C 0.0%) 18 -
No 36( 83.7%) 7(16.3%) 43:| ’

No statistically significant differences between patients with CF
and patients without CF. (* N.S.)

Table6b Cast formation (CF) and outcome in patients with putaminal

hemorrhage.
Outcome
Cast Formation Poor Good Total

Total

Yes 12(66.7%) 6(33.3%) 18

No 24(55.8%) 19(44.2%) 43j ’
Aged

Yes 3(37.5%) 5(62.5%) 8-

No 13(81.3%) 3(18.7%) 16J "
Yonger

Yes 9(90.0%) 1(10.0%) 10

No 11(40.7%) 16(59.3%) 27:| o

Patients with CF demonstrated poorer outcome in yonger group
and patients without CF demonstrated poorer outcome in aged

group.

(* N.S., *x p<0.05, *** p<0.01)
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T, CF+#T 16041 (0.0%), CF—8Ti%6
Bk 4 B (66.7 %) wEBEZ YRS BRI, B
KM <, CF+#o 5 i 16 (20.0 %), CF—#
DABIF0HF 0.0%) HAABRTHH, KETHMT
X, CF+#o 14041 (0.0%), CF—#o 6 i+
141 (16.7 %) BARTH - 1.

14 BEANEMmMAPEES v ¥R

DCF & =+ YK

MEREAHE -2 YEVHRLILFATH D, B
Mmb&ED5H & 19 BIOKEANE M ZZRD 7. i)
X, EHBRAGIT, FHERIL6.2L124FTH-
fo. SENE, IS E, 19 B0 &S R g
B &7 o e, 19 BOMEARIMD 55, & LT
FBNOZIT I A Zte b 1L 9 BT, 10 [[]6X A P I fE
CEBEL, o 6EE10ml LLFo/NuETH - 7o,
MEAM AR -7 19 Bl HmD 5%, 1138 (7.9
%) 12 CF % g8 1. Mk EiER X, CF+#T NG
1: 16 (9.1%), NG2: 241 (18.2%), NG3: 1
Bl (9.1%), NGda: 26 (18.2%), NG4b: 2 fi
(18.2%), NG5: 361 27.2%) THbH, CF—FT,
NG1: 74 @87.5%), NG2: 061 (0.0%), NG3:
061 (0.0%), NG4da: 141 (12.5%), NG4b: 0%l
0.0%), NG5: 0% (0.0%) TH-7e.
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CF #R 75t 11 [moMERHIm & CF o7\ 3t 8
B0 B P M DR IRAEIR « $5iF & MR Lic. &
3, BKFER T, CF+3T, 11 [ 10 [ (90.9 %)
CEHREEYZD, CF—#o8@d1[a (12.5 %) i
WA E - 7 (p<0.05, Table 7a).

iR, CF+Ecll@d 4@ (36.4 %) AARRT
HY, CF—HICRERARAIR b - 7. CF+E T
IRPEBEWEFENICS - e b, BERZER L - 7o (Table
7b).

15 BSEPIHM A AL > B IR

DCF & BB #IRA T

BB IRA TS A O L - BEE N M 13 I CHEH
i d &D5t 16 BIOMEA M ZRDI. KELTDH,
THHI I %6 b 4 BN S8 A HE I W Bt L de. SE3geE bt
36.8+11.8 &%, MM 14 [8] (87.5%) &6f LTk
b, FOFHMERL20.3+24.1ml THote. BB
¥RA D nidus ORI, FEEERIC 4 61 (30.8 %),
KBRIEFIRIZ 6 B (46.2 %) 7o ERERITHEIC % Do T,
CF 1216 Bl Emmd 55 5E (31.3 %) kD
fo. MEEFHEEEG, CF+E< NG1: 04 0.0
%), NG2: 161 (20.0%), NG3: 141 (20.0%),
NG4a: 041 0.0%), NG4b: 31 (60.0%), NG
5: 061 (0.0%) THH, CF—FT, NG1: 54|
(45.4%), NG2: 0% (0.0%), NG3: 2% (18.2

formation (CF) and consciousness disturbance in

intraventricular hemorrhages caused by moyamoya disease.

Consciousness
Cast Formation Disturbed Not disturbed Total
Yes 10090.9%) 1€ 9.1%) 11
No 1(12.5%) 7(87.5%) 8J **

Intraventricular hemorrhages with CF demonstrated a higher
freqency of consciousness disturbance. (** p<0.05)

Table7b Cast formation (CF) and outcome in intraventricular hemor-
rhages (IVH) caused by moyamoya disease.

Outcome
Cast Formation Poor Good Total
Yes 4(36.4%) 7( 63.6%) 11
No 0 0.0%) 8100.0%) o

No statistically significant differences between IVH with CF and

IVH without CF. (* N.S.)
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%), NGda: 261 (18.2%), NG4b: 24l (18.2
%), NG5: 061 (0.0%) TH-te.

DMENEIREG I 35135 CF OFE L BERIER « 85
]

CF+#o 5 BoHM T, 2ACEREEYRD
CF—HTR 11 EoMEREMmMD 5% 6@ (54.6 %)
CEBEEYRDL. BREEOHE IR, MR
HEZE I p -1z (Table 8a).

iR, CF+BET5 Bt 24 (40.0 %), CF—#T
1165 1 61 (9.1 %) MERIRARB TH - fe. WiH g
T5E CFHBTEVERAID -, BERERR
Mo 7z (Table 8b).

16 BEAHMAMNS 7 = FHMm

1DCF & 7 = TFHim

7 =ETHMC X 5HEBEBABLAZ, 205TH-
1o, TDOFHERT, 64.7110.3FTH Y, Fisher b
DOEFEE T, BRG] group 4 & 78525,
7 = THMOARDOEFERE, group 0 (REAHIM D
) RN 16(5.0%), group 1 4, 141 (5.0%), group
2539 % (45.0 %), group 3 294 (45.0%) TH-
fo. Fio, BEWNMERS FliE&HF LT, IREAH
1> 5%, CF (%136 (65.0 %) 5B, FREFH

[ 1

FHEEW, CF+BH#TNG1: 0410.0%), NG2: 0
# 0.0%), NG3: 3% (23.1%), NG4a: 0%l
(0.0%), NG4b : 441 (30.8%), NG5: 6%l (46.1
%) THbH, CF—8T, NG1: 041 (0.0%), NG2:
161 (14.3%), NG3: 061 (0.0%), NGda: 24l
(28.6 %), NG 4b : 3 (42.8%), NG5: 141 (14.3
%) THoit.

DX ST, ML SMRRENLEENSS L, 11
FAEGHBEITRTH Y, MOEHEP IRKTIHT
CT scan D& fTbhic. ThOOEFNE, KR,
ERZWIFT R e & X b BZIBEIIREE 2398 < T h i
BlTh 5.

2) 7 =Bz i35 CF of K L BKER - &
=

kbR OBHEE X, CF oF&E b ST L6
s te (Table9a). CF o & Tl & i+ 5 &,
CF+HT136Fh 12 4 (92.3 %) DEIFABTHH,
CF—HTix, 7856 (71.4%) TTARBTH- 1.
MELDEBARBANEL, EEREI L1
(Table 9b).

D Eo#ERMS, CF R LA, SRKH
M, =¥ EYHCECTEREEORLE K CF 75§ <

Table8a Cast formation (CF) and consciousness disturbance in
intraventricular hemorrhage (IVHs) caused by arteriovenous

malformation.

Consciousness

Cast Formation Disturbed Not disturbed Total
Yes 5(100.0%) 0C 0.0%) 51
*
No 6( 54.6%) 5(45.4%) 11

No statistically significant differences between IVHs with CF

and IVHs without CF. (* N.S.)

Table8b Cast formation (CF) and outcome in IVHs caused by arter-

iovenous malformation.

Outcome
Cast Formation Poor Good Total
Yes 2(40.0%) 3(60.0%) 5
No 10 9.1%) 10090.9%) 11] )

No statistically significant differences between IVHs with CF

and IVHs without CF. (*x N.S.)
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Table9a Cast formation (CF) and consciousness disturbance in patients

with subarachnoid hemorrhage.
Consciousness
Cast Formation Disturbed Not disturbed Total
13(100.0%) 000.0%) 13J
*
7

Yes
000.0%)

No 7(100.0%)
No statistically significant differences between patients with CF

and patients without CF. (* N.S.)

Table9b Cast formation (CF) and outcome in patients with subarach-

noid hemorrhage.
Outcome
Cast Formation Poor Good Total
Yes 12(92.3%) 10 7.7%) 13
No 5(71.4%) 2(28.6%) o
No statistically significant differences patients with CF and

patients without CF. (x N.S.)

in

Table10a Cast formation (CF) and cosciousness disturbance
intraventricular hemorrhages (IVHs) following hemorrhagic

cerebrovascular disease.

Consciousness

Cast Formation Disturbed Not disturbed Total
91092.9%) 7C 7.1%) 98
:| * kK
139

Yes
No 92(66.2%) 47(33.8%)

[VHs with CF had a higher frequency of consciousness distur-

bance. (x*¥x p<0.01)

Table 10 b Cast formation (CF) and outcome in IVHs following hemorr

hagic cerebrovascular disease.
Outcome
Cast Formation Poor Good Total
Yes 54(55.1%) 44(44.9%) 98}
Kok k
139

No 38(27.3%) 101(72.7%)

IVHs with CF demonstrated poorer outcome than IVHs without

CF. (#+* p<0.01)
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BILLT\wBZ EARB I i, i, BUKRH
1, EEZEOFHEHRBIMIZI\ T CF #ADGITEE
CEIRDAARRTH - 1o,

10 BIEL EoFEFIE D B 5 REBIC BT, CF A
TIERI TR BT 5 &, RVEBRARTH D
i, 7 =BT 13 Fid 12 61 (92.3 %), RiCH®H
Hifo> 18 B 12 B (66.7 %), LA T RIARICHLK Hiifi
45 Birh 22 61l (48.9 %), & v & ¥i% 11 Birh 4 6 (36.4
%) THote. ZDX5CALT CF @D THEER
R\ TERIRD R T 5 T,

1.7 BMIMAFREEE I X 5B A IEE Bz 31 5
CF 0L BHBEE, &

Llk, #EFE&EBIC CF oF L B#EE, BRd
Bt Lic. HEEBICX - C, CF 25 2 5 EEH
HEIREDOND X 5 THoToh, B 226 6237 [[]
DOMENHMAIC I\ T, FHIMZ &ic CF #iE L
LT, AkcE#HEE BREEHLA:

237 BOMEAHIMD 5> b, EHEEX CF+HT
98 [El 91 [ (92.9 %) i, CF—H T 139 [ElH 92 @]
(66.2 %) =B, CF+ET% b - 72 (p<0.01, Table
10a). %7, HEFBARGIE, CF+3 T 98 @ 54 [a]
(55.1%) 1z, CF—H£Cix 139 [al 38 [ (27.3 %) 1
Adbh, CF+ET%h -7 (p<0.01, Table 10b).

2 B PN M o> B AE FE R

21 PSR PN I o> B BT RAM

Lk, BEAR MR « SRy 2 2 8L
CF %451z L CfT » 7. CF B H It D EREE D
WEDO1IDELTHREE 2RI, FBHNTILY
FMCEFEE XYM cE 5 X 5 TFOX 51 LTHNE
WHIMOBIEEFE 21T - 2. 3, FiERKD CT
scan IZ3\~ T, Table 11 ® X 5 iz, AIINE DNMEAH

scores of lateral vent.
F-

iR U

i, 253 - 4REOMEAHMAY ZOREICL 5T
KrxRAaT7REHLE (Graeb b, 1982 D2 =27 Y v
I HXBEELERALL). £LT, FI3-FAMEDOR
27 (Gt0—6) wHifilc, fIEDZ27 GH0o—
6) HHtENCL Y, 77 7Ll L CEEEXHET
BHEE Lic., EAEEX, HINME, #£3 - H4RHE0
AaT7®RIGEL, K42 LTy & BIE D
mild : ML £, 2 55 4 O34 %% E D moderate :
MO B, 4525 6 Oy HEAED severe: SE # & 3

4  IsEgrouw

| [ group |

¢ 1 ) 3 4 5 6
scores of 3rd-4th vent.

Fig.2 Grading system for severity of
intraventricular hemorrhage. Intra-
ventricular hemorrhage was divided into 3
groups according to this system. Under 2
in each scores graded the ML (mild) group
with a lower severity, 2-4 graded the MO
(moderate) group with an intermediate
level of severity, and 4-6 graded the SE
(severe) group with a greater severity.

Table 11 Scoring system of intraventricular hemorrage, modified

classification of Graeb.

Lateral Ventricles

less than half of the ventricle filled with blood =1
more than half of the ventricle filled with blood =2
ventricle filled with blood and expanded =3

(Total score =6)
Third and Fourth Ventricles
blood present
ventricle filled with blood
ventricle filled with blood and expanded

(Total score =6)




Jibd i PR v & % Ji = P HH L 1 o B PRIV

BT 5tk Lic (Fig. 2). BEA Mo ESE
EnmvIEi, SE B, MO #, ML #&72%.

22 BEEAHIMOBEIEE & HREAER « IR

237 [El o> 6= P H i A _E R o> 75 Bk C ELAE B RAR A T

U, BENH MO EERE & EEEE, BE2RE L

EIEESRE T, ML B 99 41 (41.7 %), MO #ix
80 1 (33.8%), SE B1258 41 (24.5%) &is-ic.
FEEBIC BT HMENHMOEEE #2455 &, B
Flo SE Bz X hic o3, BRI gk i T
Wi, 7 =ETHIMCE Y £ YRS Licd D
%\~ (Table 12).

68 P HE I o0 BAE FE BN AR E DB A 2B &,
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ML 99 %4 62 %1 (62.6 %), MO ¥ 80 #i 65
(81.3%), SE %¥ 58 #5641 (96.6 %) T, EAEEE
NEND & EHREEG ML (p<0.01, Fig. 3.
Ji6 58 PN H ofn o> EEAE BE & ¥Rk, ML B 99 i 19 B
(19.2 %), MO £ 80 #id 36 %1 (45.0 %), SE #f 58
B 37 Bl (63.8 %) #Y, HARBABTH -7 (p<
0.01, Fig. 4).
SEOFHETHE LMEA MO EEE &R
GAHBEA D b, EREEN BN S LEBARAINS S Tt
o T,

3 BMEAHIM O R & iR

BE A Mo — B aiE e LT, BMEF LV —

Table 12 Relationship of cause and severity of intraventricular hemorrhage.

Cause of IVH

TH PH CH SH MOYA AVM SAH TOTAL
Severity of IVH
ML  group 53(50.5%) 27(44.3%) 2(22.2%) 6(85.7%) 4(21.1%) 7(43.7%)  0C 0.0%) 99(41.7%)
MO  group 34(32.4%) 24(39.3%) 4(44.5%) 1(14.3%) 6(31.6%) 4(25.0%)  7(35.0%) 80(33.8%)
SE group 18(17.1%) 10(16.4%) 3(33.3%) 0C 0.0%) 9(47.3%) 5(31.3%) 13(65.0%) 58(24.5%)

IVH ; intraventricular hemorrhage, TH ; thalamic hemorrhage, PH ; putaminal hemorrhage,
CH ; caudate hemorrhage, SH ; subcortical hemorrhage, MOYA ; moyamoya disease,
AVM ; arteriovenous malformation, SAH ; subarachnoid hemorhage.

(%)
100

80

60

40

20

ML group MO group SE group

(%)
100

80
60

40

ZOD
0

SE group

ML group MO group
Consciousness disturbance Outcome
Severity of IVH Disturbed Not disturbed Total Severity of IVH Poor Good Total
ML group 62 (62.6%) 37 (37.4%) 99 ML group 19 (19.2%) 80 (80.8%) 99
MO group 65 (81.3%) 15 (18.7%) 80 MO group 36 (45.0%) 44 (55.0%) 80
SE group 56 (96.6%) 2 (3.4%) 58 SE group 37 (63.8%) 21 (36.2%) 58

Fig.3 Relationship of severity of intraventricular
hemorrhage (IVH) and consciousness dis-
turbance in hemorrhagic cerebrovascular
disease. The rate of consciousness distur-
bance increased in accordance with degree
of severity (p<0.01).

Fig.4 Relationship of severity of intraventricular
hemorrhage (IVH) and outcome in hemor-
rhagic cerebrovascular disease. The rate
of poor outcomes increased in accordance
with degree of severity (p<0.01).
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< (ventricular drainage : LL'F VD) 2T T 5.

Slalo 237 Bl 5 P I 35T, retrospective 12
VD tii et L.

VD siffrbhicoid, 237 @493 (39.2%) TH
Sfe. BH#EEORE L VD #45E, NG3L LD
HBEE YR THE S WAL D - 7 (Table 13).
SEOMBENHMOEFEE L VD L TARS L,
ML BT 99 Bt 9 %1 (9.1 %), MO #-T 80 #i 37 4
(46.3 %), SE #T 58 B4 47 B (81.0 %) i=fTbh
T, MERNHMOBEEE S EAsicoh, VD »°
TN IEFLHEM L T e,

iz, MEAHIMOZBEREICRS T, VD OHH

[RES T

EEIFICOWTERE L. ML 8T, VD #f7/c-7%
B (VD+ED) 9 141 (11.1 %) »EFEAR T,
VD Tl - e (VD—8) o 90 6 18 4
(20.0 %) EHANREEREZ LD 5. MO BT,
VD+ 81X 37 Birp 17 i (45.9 %) 2Eig AR T, VD
—HD 3 BIFR 1961 (44.1 %) & HAREFEIRZE XTI h
>tz SE BT, VD+B AT Bih 27 B (57.4 %)
IR T, VD—#Eo 11 #1061 (90.9 %) &t
~, VD ®fT o e CRIEARREIV DIt (p<
0.05, Fig.5).

Table 13 Relationship of neurological grading and ventricular drainage.

Neurological Grading

VD NG1 NG2 NG3

NG 4a NG 4b NG5 Total

YES 8(14.8%)
NO 46(85.2%) 24(75.0%) 19(55.9%)

8(25.0%) 15(44.1%) 25(65.8%) 28(48.3%)
13(34.2%) 30(51.7%) 12(57.1%) 144(60.8%)

9(42.9%) 93(39.2%)

NG ; neurological grading, VD ; ventricular drainage

Ventricular drainage yes

80 -

* * *k
(%)
100 -

[no *N.S., ** p<0.05

40

20 -

ML group

MO group

SE group

No. of poor outcome patients

Severity of IVH

VD (+)

VD ()

ML group

MO group
SE group

179 (11.1%)

17/37 (45.9%)
27/47 (57.4%)

18/90 (20.0%)

19/43 (44.1%)
10/11 (90.9%)

Fig.5 Relationship of ventricular drainage (VD) and patients with
poor outcome. Patients with VD demonstrated a better
outcome than patients without VD in the SE group.
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MEAHME, FEOMMEBEECEHL TALR,
CT scan Tit, TOHMNRREDHELRHTH 5.
Lo l, REOWBKTE, *o0EIEEFeHhE:
BRI 2 A8 KicovwTit, MERELYE X
B LBEHEPER S h, MEANBMZDO S DI
WL, AEHVEBEH IR TG, HROZ & e
b, MEAHIMZ R L REBIC L D, ZORBILE ~
RipbEEZOh50, WEBRER-TWTh, HE
WHIn &k 5> ERB kT, BFeE5ET5
HTFREBLIEZLUTO L 5o BE L Bbh 5.

DESAMMm (REE) oEEE

1-1 BNME 2P - BB ohhr, miEs,

71

1-2 7 =BEFBLOBEE, ToOBRE LT
DEEBCFRET HRBOELERE

2-1 BEAH MO EER

2-2 WNMmECEHT 5 HEEORE

2-3 7 =TI MICEER T 5 M ESHEORE
2-4 BERERBEEOADORE &
DR DER

31 F#

32 WEHMIERET

33 MO GHHE &

D BEE

IHhHLOHRFDIbED LRI ZATW2D,
FREOEEE TH Y, HEDFESLEREOBHETS
FREIhT5, GMESKE M TR, ZoIZs
CWCTHEIHILIATEY (&b, 1978,
Kanaya 5, 1983), 7 =W F i1 T3, Fisher &
1980) xR % CT scan OFTRTHEL, Fi
BISRER Y THET5 LTEEHIhTW5. LT,
b EIRECHARHEE Y T h, WHTOEEE &k
BT E SR 5.

Lal, B0k 5, BENLERIEREOE
FEEDORTRE b T, £OMoOMET 5N
FHYUREELYY 2 5. B, BMERHMcET 58
&2, FEEBCRWTHE SRS, millEERE D
BT, MEARM EELERARATOOL
&3 54 (Ruscalleda, Peiro, 1986 ; Hayashi %,
1988 ; Daverat b, 1991) ®AEMICXFEEBOKA
MEOEEENLERTHY, 3 - F4MBicREL
T EEMERN MO AL ERPEREECEET L &
THHE (FEIS, 1982 thE& b, 1990) Ofs, B4R
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P X b &SR OBICHIE S h B K 0B
OREXEHNTHHRE FETHD, 1978) s Lk« 7ol
EhdbH. Fie, WEANRBIREES ST ThEg
WARRT & LT#HE X2 Tvw5b (Brott, Mandybur,
1986 ; Hayashi &, 1989). —75, MEIEIRAH I L B
BERHIME 2T, RIERO#EIERCIEEY
L 25b00, mEPLERCIEELRbET
A (BEHRb, 1989), HAWIIMEAMIMEH L,
RHCHERYT ERFAERAELND LT 5#E
e EndH B (Taheri &, 1990). Fofth, =¥ & viK
R EBMEABMERTHENE WE IR TV 50
CKIlD, 1992), BEEER L OBRE A @ME LR,

BEOWMEI L LT, TOX5RELFRERICLY
B I A& B L - B o PR iR, RABR
b X5 THAB. TOkd, MEAHMPREERE L
BLT, FOREERT LI, KEBOMTHEN
HbHEEbh5.

1 FEEHBCRT2HMEARMOEE N

—cast formation Z#EE L LT—

LR oA I & #iF & OBIE % A fc ik O Te o
T, TOEFEZHRL Y EFEMZEABMOIEE L
T\ % cast formation (CF) ZIFEILTW5 3}
Db H (BHIS, 1982 ; #um S, 1981, 1982 ; =H
5, 1989).

SEoBE T, CF RSN MmO EEE O
CLieHEiid, CF »EEEECE<BES L Tui
FEg B, HKEN, =Yy EvYEThd, CF 2Rl
TEHREELZR L IAVPERICE . £ LT, NG
da P EOBBEENE WIS D5 1. TOM, AR
el oleb o0, HREM & MEFIRA
CF #fE-eHBawcil, 2ACEBREEYRED Tk

HhAH (1984) 11, 31EFNTEWTEHY v LY
FEAHMOBERERF L, “NEAMLER" P ARCK
BIiEE, BHVASAARRAIGENTAIEL TS, ¥
7o, B3 A MBCEGCHEALM A 27 b DU,
FOMOMBRBMCIEL, EHEEAE - ET
HEMELH D (FHEDH, 1990). SEORFTH, BME
A MOBEE & BREEORKE I, HERH D
SE # s FOBEREGITH o Te. R1ID, BHEEDHK
A, BMEARMmMAESY L TWAZ LARBEhi.

Kz, CF L&ERERD &, CFABEERERTRE
FLULURE RO, HIKHM, FEHE R
Mtk - e BB TH oo, Hi, FIKEMK CF %4
STeBEIE, REEH, BRYEETS 52T, CF
I & DFREE E I BE T RERTF LB
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xbhit. FOMOEBTIE, HAFHAEEEI L,
S, EYEYRICEWT, EEAHMEYRET S
& CF ¥ THEVIEL, SRARMIKE, £TCF
ARHTEY, RFPLAEMORKE BEEYEERT
%5 2 TEERRAT L Ebhi.

B R M B U T, BRI R AR e i
75 & s B o B PR M v £ 5 SR AU I CERIR I
2HBEPRKECEREI N, FEFENAERERI D,
RN TE A, B KX fe NP fE %4
SHRM AR E T, TOEERIMEVLT530%
HBH (JED, 1982 ; Young », 1990).

SEIOBFTY, IEFAKEERBITH - 08, E#
FLBELC, CF L& L2 A5 EHKEM T, S
#, FFaE L b, FRHMmTE, EERECEVT
CF PERARRT L L URE R, #EREMIZEY
Th, T0AMOIRERE 1L, CF HERRBRARKT
D12ELTEZTBVWIOE bR,

BEAHIM A ZDEIEE 2100 b3, £ TOIEH
DERERPERCEET LI TRV, FEEA
OEEE &L 3FIc, MEARMOKBRELYBZETXE
BIAFEIET D Z EARB I AT,

HEo X5k, REAMM, B CFifEihs
EIEME A MABEKER SRR BT 5 8F o
VT, UFo X ) etk x T RE S h Tk h—
BTRiw., RAERINATVHDIT, E3 < F 4K
B, PRKGERBEO LR THBCHEETSELE LD
5 vital center ~OBEBH HEHEIZ X 5EETH D
(Little &, 1977). *7, Zofiuciy, MEAHIM
I ZMEBEOBUMEREE I X 5 R0 L& FED
BEXERTAL0LH 5 (Miyagami &, 1981). =
DL RBENTHBEERECBEL T, ERNK
B RERREZN BRI e s h, HERBEOEME
LR DR B R L EBBEIh TV 5
(Miyagami &, 1981, B{# &, 1982 ; Pang b,
1986). HWAKHMTX, BARCHELLL 5 (BE
b, 1994), %3 FAME I CF 2R TR
NEL, BRYELAIRL-RELT, LEDX>%
BEFARLE 2O $7:, QNS BB vital
center 7 FEEEEMC BEALIMALEEL VB AL,
EEMEARNOFEZ, BARIRERL v, FE
RESCKENED L GhE 5, 1982) e i X b &
MNEAT B EE2HH 5, Findlay 53, FHEBIIR
75 5 D ZMBEIIR A 5 IME NI oW T, BEE
RIELERYRHE LTV 54, BEECEENENS
, BLBmBLBEVERANED -7 & LT % (Findlay

i T
b, 1993). SEIOKR TS, FRHIMZEEMEAH
11 (CF) % - feeiciy, JEEwEF<© CF 24
FEGICEIG AVEL, BXANIMEE & OMAFEIFAIC L b Fin-
dlay LR LEER L ARC s EF 2 bRt

Z O, MM MARERE MBS 2 8
EDOWTHAETHErBENABR S, HMERHM
T RICHEFITRMBTEIIE T L (Weir &, 1978), %
7o, BMEAADOME OEA THE PO lactate AN
L 58\~ acidosis 23 %43 % (Pranzatelli, Stumpf,
1985) 7o, MEERCEBCEFEYF 2L 20
5. BERVBOEE LW, 4%, ZoXok
PTEER A T D ZEAL b VIR 2 IR 2 R0 1R
BEa¥Et s BcEEREL R L n b EMA DB LB
bhb.

2 BuEE P i o> B RE SFA

BENEMS, JFEE L ARCHRIERCEEE %
ER LI ET, BEVDRELELONDD, LTOBK
BHEA00, MEARMOEEEORETH 5.
CF »EFEMEAEMOERICS L Bbhid, &
FEEE HFHE+ BB, X DI FHETE T,
7o, BRIBETFHALLY, BERELEIRNT S ETthAAR
SEHEE LV, MENHIMOBEERSMCE L T,
B L7 X 5ic CF #MEAH MO EFEEOEE L
DG ofM, BAHEEYL S Tbo KA,
1984 ; Ruscalleda, Peird, 1986 &1 &%, 1990 ; Ta-
heri &, 1990), BXZE P HI I & %P IR o 3% DB FI©
HiEE ¥ ET 5% (Young 5, 1990), #L T,
Graeb b DO EEE M (Graeb &, 1982) 7o &2
HINTWB. Young b O, MENMERD
BHEABBETHILZ L, ¥, BRMEL HbEHE
T B oM NE AR MO EEEFMECILR<,
AN MEL > REDOHEETH S Z &0
BEEZLRAB., LirL, SEEFLLL ST, KE
I & B E 2SR R IR BT B L Bbh
7o ML s & DB A i3 i 7B s Tlkis sk
Ezbhi.

Graeb & DOFHiiE: L, BEAHMORA, BECE
CLTra7#BHL, To&FitE (1125 CEE
ExYEt s kT, BECEKENCREARNOE
FEE X HIET 2B i itk & bh b, Lvl, =
2 7ESDO LT, BENCEELZEZOIDLHES < F
4 HZBED R 27 DESGHLeED 1/3 (33.3%) L&
B, BEEATHET A, H3 - BAMBEOLE
FEREANHI (CF) 72 R Th, B &M Ih
TLESBELDH AL ENPBES L LTHAT R B,
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SEFER L -MEA MO BEREEFME TS0
RARE S 2 33T 5 129D, vital center 1T < BERERYICE
BhE3 - HIANBEOR 2 TS E2MED 1/2 (50 %)
L Graeb HD#1.5f5& LicdH, BRr=27 Tk, &
J-HFAMEORRA 27, AINZEORA 27 H& 4
SEUHEEEE LCEHMET 5 X 5ic L7 Graeb &
DHBEELRILHETHAH. £ 23T HOMEAHMOE
HEE & RBER O BBEE, &R L oOBRHOBRTY,
FIEE & XKL TR Y, HERENOEERE %5
fidT 53T SERICAETHH EE 2RI

3 BEAH MmO E iR

A M X 5 EROES, BIMEREZCX S
MR MBEOEN:, RIniE D& T acidosis DI 7n
ERERCBET AR ARE IR TR Y, T,
HEEEORE R AT ERER EEFRARAINS S,
MR MOEEE G U THREEYER TS EE 2
bihad. BRI ) BIORME AN M OBEER A
DETRIEVEEbh b, REAEmMOEERE LT
3, B, —BEE, VD 2T Twb. VD ©
B oo W TOWME 13D ey, BIICST 21—
DIEBIC AR &+ 5 & D (Sganzerla B, 1984), H%
WiE, VDHEMTRENMHEIBE VL T8E21D 5
(Young &, 1990 ; Findlay %, 1993).

SmEo VD LEIFOBEHE, retrospective 7ozt
Thbh, MEAHMOEFEE L VD 0BE*4L5 L,
ML #ciddiel, SE BT%<, FOEEERILL
VD 2fThh T\ i, Bffiic VD 0 # & 5507 % Ll
+5%5&, ML#, MO#TIX, 2BEELRENL
S>fedwxt L, SE#TE, PEFITEH52, VD %
T B TERBARTH o, DT ELD
WTFROBFERBICR\ T, MEAHMOELER (SE
BoOEFIRE) T3, 4l &b VD RBHEDHREE
tE bRk,

—%, SEB T, VD #fT- it bbb TR
BEIAEBL LR ED TS, 5 AAREENERE
TEHRFAR LI IERI S B 5D, SEIOKRFHORRE
TH, VD OLTRHERDRICRALDEOSHFET
H5. VD 0ATIE, REAHRMOBREDEYT+5
& L, urokinase OEAHS- (Shen &, 1990 ; Todo
B, 1991) off, tissue plasminogen activator % [A]
R LHE L2 b5 (Findly 5, 1993). W
holFkd, B EOAED £, BEFBE
PEEXNTEY, 4% SE Bic X OEFEFNCITEAR
THORVWHRBRLLBbh b, i, AERELTCEL
WREOFEAICH L, MEAHMAERET B HED
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#wEx T (Auer, 1987). Fofth, Pia »3R&E L
TLASK (Pia, 1972), —MoMEAHIMANC X, ABHY
BN OBREIE ETHHREL DB CIADL,
1986 ; MR &, 1990) 23, RENKE L, BHETE, X
HREDD T\ EED X 5 e ik THREMThioo
b, DEH—KETERVWISBEbRS. LAL,

WThoBRES W ERPEBITH Y, S, b
Kol coBRBLET, HRE EEEICHERDE
PEHETNE L Bbh s, BMEAHME, 2 XkMEEOR
BTds0, BRCEEBLYS2H5EERRTTHY,
EIEE R HEE W THE L 72 LT, ARHRESDE Ik
Bz, FEFICIGL T VD oR T, FisFEy
BoAh, BENLEESLEEBEbLhS. 1, M
BRI+ 5 BB e th D, FEBCHT 5
BOE D AEA CHRBRBUE A3 B L oo B B H it X i
BEOHRBEREY S bIA LI ATHENL H5 LE
zbhb.

& &

1 MmEEEC X 2HEEAHMICEFLICHERN
Hitf 226 #1 (237 [B) 1235\~ C, BER M S #REE
LD E 2 BB OWTRE L. i, ¥
FBHNHIMED S OB U A BEiE A5 & 3 & 7.

2 WIKHM, =¥ vRCHERLHENHBREY LS
EIRERERE ML, KEREROFBRESE LBEIEL,
¥/, GREM, FREMCHVT, BREAERTF
ELTURE R x

3 SEIEREG LSRN Im o B EE ik, o
HIEEI T L REROBRES, 55V IERETR
PIrEECHENL, BEREMOEEEOHEL LT
BERHEEDbLRE.

4 BENHIMMCRT5HE VLV — 2, BESIT
B THoch, BRABADHFEL & LIBEEN
BEAHIMBRELZRADRETH D L HRB I .

Bazsehich, BIBTIRERXHY F LHESE
KEFEEZLTHENF RAERBERCEE L HE
HELET. ¥, BERCHERYVAETE LM
BRFEFIBEAENEL REFHEEN & Ef o Rt
LTV EE LR ERTFREER A B
AL BN, R ORBR R P TRBE R R A B 8 gk
5, WG RHERAEI R HILEARER, Mk
KRB AR K8 MK, RSN R
BAKRETECEH L ET,

ek, RRLOBRIE, 7 BIEEEMERENARPIE
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