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Summary . In cerebral circulation, there are many detailed reports of arterial circula-
tory disturbance but few reports of venous circulatory disturbance.

In Experiment I, regional cerebral blood flow (rCBF) and intracranial pressure (ICP)
response to transient superior sagittal sinus (SSS) occlusion were measured in twenty-one
anesthetized cats. Cats were divided into three groups according to the duration of SSS
occlusion (1, 3, 6 hours). Irreversible changes, such as no recovery of rCBF, thrombosed
parenchymal vessel, and loss of nouronal cell, were observed in groups with more than 3
hours’ occlusion. Consequently it was suspected that the time limit of transient cerebral
venous occlusion was 3 hours. '

In Experiment II, diameter of pial vessels and ICP response to complete cerebral venous
occlusion were measured continuously in thirty anesthetized cats. 0.3 ml of cyanoacrylate
were injected into anterior SSS to occlude the SSS and cortical veins. Six hours after
injection the state of blood-brain-barrier disruption and pathological changes were evaluat-
ed.

As for the response of pial arterioles in early stages, 2-24 % contraction of arteriole was
observed in fifteen cats and 2-16 % dilatation was observed in six cats. In later stages, 1
-87 9 dilatation of arteriole was observed in ten cats. The elevation of ICP and dilatation
of arteriole were observed in the same period.

Pathologically intracerebral hematoma (ICH) was observed in eight cats. These were all
in the white matter of suprasylvian gyrus. In all ICH cases, two marginal veins surrounding
the gyrus were occluded by cyanoacrylate.

The dominant mechanism of CBF control is metabolic, not myogenic.” According to this
theory, the contraction of arteriole cannot be explained. This suggests that pial arterioles
contract on very high venous pressure (transmural pressure). Consequently it was suspect-
ed that with very high venous pressure, more than 30-100 mmHg, the dominant mechanism
is myogenic. Occlusion of adjoining two marginal veins causes severe circulatory distur-
bance such as brain swelling and ICH.
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EIRIIMARRE DR 1L, —EOBIBIT X 5 & 9.3%1C
R HhY, NEOMMEREY 2T LTk 3.75 %
CRD BN, L THBFHBTRI. BIRFAAEE T
EER OB D, JHRTHHRREER A3 7e < BUE & FLERE
%77 “ pseudotumor cereberi ” & 23 5 F1%, BIEC
BRLTCHRIEES S D ETH B9, i, Fifacik
TR ETRIRYTNT 5 2 L3550, FAUHMOMIR
YW L 1cBE T b itk e < EERD b 0 2B RHATOK
BRI M A b D ETHBHY.

MEREE R TH, NEIRMTEEROIEREESR
FREFNZEAL R IR b BRI b BB X h T
WHDIELT, MEIRIERES O THRERN 5
Wh+AesitbhTibY, ERETLCEVTE
XL E T d DRI DBRBRTH B0 L fe R
> T, ERITEEER O ME G X OB mitE D%
B, FLTEhLOEILE b ins TEL BNEEDRK
BRI LA R 5L, HAOFRRBEEENY
HELEPL, EHRIIEDOX S BEEOHRBESEOMEL
CholeRNBRETH 5.

AP TIIER I o LRRIFAEEHEE 7 v 2
W, KB RTMInIE R 02 b, —BikE RO
FAREEYRET 5 BT, AEREOER X BB
6 1t e 2 oD [EMELIR L « BEHEE PN EE (ICP) 2L « SREREA)
FTREZRE L. SORERBIREREES 2RI 2
AR, SEBRIIT cyanoacrylate (7 rv 747 7 ®)
OEIRIFEA X 5 ERRATLMAZEE 7+ 2B,
BB R O MR « ICP O LA RIT 5 LI X
o> CHIRFAZER O MITEIRE%, BB BIREAZEEIM & P
FEL, FRCTRIZAE < FET 5P & DFEEY
FRE Lic. i, BIRAFEROSSEE EREL 7o
- T BRI D B BFRETEE D 2 iz o\~ TIERIEED IR
D CO, LT ARIEHRTANL Z LIL L » THRE LT

Bk, ARBFFRIC I\ CIMBR 17 R o B BRED G -
MEBCRIETHENBRD TR BERRN, BIRINT
[ A AR T A I ZE b AR & L 5 B BRI 2 B s
1235 LRI U TR Al R a8,

R B F &
1 SEBRT (B RIRAPAZESER)

i

EREICIE, 2.8 Kg—4.3Kg DM 21 %,
1W5RE « 3Mef « 6 RFRIPAZED 3B 7 D ORfERED X
Bl {HERA L.

JREEY, KB PIFE % 35 & 7\ > pancuronium bromide
(Mioblock®) & CT4#){t, respirator (Harvard appa-
ratus Model 607, Harvard #:84, U. S. A) & B\ CFH
W A 3 & 7R Fo. MERRIC T HE R I I B v S N
 Te < IEREEA S 3 < 72\ isofliurane (0.5 %—1.0
%) E R\, AR ITE R 2 B E, heating
blanket %\~ TR L. KEIX 30—60 448 =Bk
M, Mgy« Ht ZUELBSE Tw/v%
NaHCO; (# 1 »v®) THIEL, —E&HTTEREY
BZitoic.

BB EE L, FHEIRE (SMAP) « Ik
(PR) olIsE & BRI ORI D F = — 7 & KEEEI IR 2
DIEIAEINR & CRA, EFEABLIOHEREL O
F o — TR KEEEIR 2 b T REIRICEA L. DWT,
REAGZ THRAMBIREYEE S, FEMEFICH5cm O
MESIBR 20 % 7. IEARCREREEE O FITF 5 mm & #7730
mm D 2 » P dental drill B\ CEHRH 5 mm OF
ARG, LRRELERNOWE L BEE U ERRIREAZER
L LT, DWW, TREEE OBTTH 16 mm TRRE S D
ZESMUK 7 mm DAL D dental drill &V CEER
dmm OFBEBT, KE2 )75 v ARMEBMAREET
Ho=—r rz247=v 2 (UHE-100: === —7 £
T4 VD) FRERCBECY I/ rv=at V=&
—FRAWTEE»D 2mm A, EfxRERCEZEL
fo. ¥/ ICP @AY =F+vvsa—7 (PE10:1.d.
0.28 mm, o.d. 0.61 mm Becton Dickinson ##., U.S.
A ZHEEEBCEREYRFEE TECHEA LK. ICP
HIEE L cyanoacrylate TiDEALIZEE T —1 L
BwoRh xR (Fig. .

W LRI CHEOMIRE WERD 51D,
FRRARHER 2 HFIT zen K27V v TRAGCHE
L. BAZEOER « 30 58 « ToBIT 1 RefEE I SRR
Myt - ICP 2%, 1M - 3K - 6 KA
7Yy ZRBERL A BB S . BHBEE T
30, 60, 120, 180, 240, 300, 360, 720 7% JRFT XM
WE-ICP ZJIE L. BEE 12 R BIEE & %
Z i\ B, optic chiasma &l & LR WTH CF
& 5um OEH EIER L, Hematoxylin-Eosin (H.E.)
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72 b O Luxol-Fastblue (L. F.B.) wTHarxikl,
RSB L B TR L.

2. FERI (E2BIRRAPAZESER)

SERRBICIT, 2.3 Kg—4.5Kg QMBI 44 VE 21
HEOXF I BER LIz, HER T L FAERCEIR « #lRic s
=aV—va VYV ERBERTL, 2V TR THRAR
HREYEE S CEE, HEREFRCH 5 cm ORI %
nzte. TREES DOBIH 5 mm DIEHIZ, dental drill %
AWTEE 10mm OFREEG LR &
cyanoacrylate HEARHDO R Y =F v vF o —7 (PE5S0:
i.d. 0.58 mm, o.d. 0.965 mm Becton Dickinson ##,
U.S.A) &HEA. FRT & ARCER TRICY = - v —
S a vEET. EEESCEREES 0% 15mm TIE
s BAMA 7 mm D RREIRIFLE < w2, BRI ML
FADER 10 mm O cranial window % Auer O JF¥EPIC
JEC RS, Dl EOBERFMBEESE LAV,
BRI T cyanoacrylate T — v LEER DIh & b5
W2 (Fig. 2).

SEERE, 30U T oW TR BRI /N o E Y CO,
reactivity OHE b HOEBIRBIC D S Z & 2HER L
fonb, ERRIF cyanoacrylate 0.3ml & 3 — 5
FisCHEA, BAZEL. PAZKR, PAZE#K 1, 2, 3,
5, 10, 15, 20, 30, 45, 60, 90, 120, 180, 240, 300,
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360 7 I BMERIE AN M AF RS « ICP 2 JUIE L. B304
Hi1c2% Evans’ blue 1.5ml / kg #8HED 5 2, 6 K
BREEEX B LER, WEFHELLERIT &K
RS TRE L.

F7z, 10 i\ CIEAZE#® D CO, reactivity ©7F
WaH DD, 3FICDOVT5 %D CO, & 30 HREIEA
&8 30 Bk » 2 5 H & B Z ey PaCO, 23K
e BRI E T ORKEEZWER Y O 7 Hlie>\TEHR
TRIEAZEH 30—60 A48z CO, reactivity HEEHIFE L 7.

4Piiy= v b r— AL L sham operation & MifT L
7.

3. W o %

ICP « SMAP « PR BERFIS VAT 2 —¥%— (TP-
400T : BAREE) #F\CEGMICHE, mEE7 1%
BRI % acid-base analyzer (ABL-330: Radiometer
#8 Denmark) ZHWTHIE, RRFC~<t2 ) v b
(Ht) & 1 RefiffE cRIE L 1.

BN E AR 2 V 7 7 v AR &5
(PHG-203: ==—7 25 1 H A8 ZRAWCHEL
7.
RN BRI AEGEME T Ic e 74> 27 A
(C2400 : Hamamatu Photonics #%Y) CEfMICTE
L, HE{g@sEE (Micro Computer Imaging Device

Fig. 1. The schema of experiment I. About 5
mm burr holes were made at the midline
of frontal and occipital region. PE-10
polyethylen tube was inserted in the
right parietal subdural space to monitor
ICP. Regional cerebral blood flow was
measured with H, clearance method at
the left parietal cerebral cortex. Supe-
rior sagittal sinus was occluded using
small temporaly clips. The change of
ICP and regional blood flow were
monitored.

Fig. 2. The schema of experiment II. About 5
mm burr were made at the mid line of
frontal region. Superior sagittal sinus
was exposed and canulated. The cranial
window for measuring vessel diameter
was made in the laft parietal region
near the sinus. PE-10 polyetylen tube
was inserted in the right parietal sub-
dural space to monitor ICP. Sinus was
occluded using cyanoacrylate. The
changes of ICP and the vessel reactivity
was measured through the window.
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1) Parameter DZ 1k

1+ 3« 6 RRIBAZEABE D SMAP « pH » PaCO, » Pa0,
« Ht o#B% Tablel iR Lic. TXRTCEF&HBEANT
BIE—BIF o h T,

2) MRFTMmEEOZE, B X OCEERT

1« 3« 6 RREIPARAT O BT MIRE O T & EE(F
#Z% Fig. 3 inLie. ERRIMPAZER O MM OIS
47.4%7.3ml /100 g / min &R Ui, RFTRGIHEE
%8 30 SERICHITED 37—70 %A Uiz, BIZE 1 RERILL
S BREE fe 2t b AT T B kA UEAZE: 6 KR T
RED 29 BIEWATH Db H BNk

SR FT B 1 5 B o> FE B 4% o0 R I VX B 8 12 BERS
B OMEMEAZEFMED 90 %L L% good, 89 %Kil 60 %
P E#% fair, 60 %K% poor &ALz, 1 KrfEEA%
## (Fig. 32) CTUXHBM®E 30 o CREEEL, 7 HLH
T 1 R CIiIERASERT O BT U, DAk 12 R & e

IE

ER

% 5 GBI IR O EE IR D bhd 12 RKEE#E
BRERTE D 23—59 % DIEME & ##E L 7= (poor).

Table 2 FBH@H 12 Wy o BT 5 & o B IR
PLERIC Lic., BRI ZEEBEEE o MMt & o EmE
FIRIFEAZER R & R BAfR L, 3REHIA LA TIL
MRS PHCEESINDEBOD B LR LT
5.
3 HEBAE ACP) n%it
FAZERio ICP 13 7.3 mmHg %7~ LEAZEH 30 &5
Tix8.2mmHg &F#0.9mmHg O EFEZRL .
Fig. 4 wR$Z & <BAZE 30 oLk S, Wik ICP 12L&
L 6 RFfI#8 121374 12.6 mmHg #7R L. ICP o[EH&
KU, 1 REREIBAZER < EBE 1 FE#% TP 7.8
mmHg & @EFEE L1 (Fig.4a). 3 kM (Fig.
4b). 6 RFRIEAZERE (Fig. 4c) O CRFTMMYTE » B
DNEVWEDOTIRICP b EH Lic. 6 RFRHEAZERO
thC BRI R O EE A E 5 6Tk 12 BiR# o ICP
1, 3227+21+18+17mmHg #/RL, MkOEEDOE
WHITIL ICP B HI ERATAZEHRLTW 5.

4) REFREL

L. 3E5fEIEAZER (Fig.3b) TR 4 AlicEHBABR DR Table 2. Recovery of regional blood flow in experi-
PR D I 235 b e 2%, DR, BHIZER ment I
DEHE S 72\ fair 14, poor 2 AIDOAE 3 HIFEDI-. good fair poor
6 RERIPA%ERE (Fig. 30) TI%, 2 FlixMizRATMmyEaE ! hour occlusion 7 0 g
3 hours occlusion 4 1
y ~ 4 - St o/ ~
VHENE L FEBEE 5 IsTRIEE CRARRTAE D 90 %6 Lh b % T 6 hours occlusion 2 0 5
B/L, ToBMMIZEIRD SR icd -7 (good). &
Table 1. Changes of PaCO,, pH, SMAP and Ht in experiment I(mean=+SD.)
Occlusion Recriculation

Parameters Resting 1h 1h 2h 3h 6h 12h

a 29.7+1.8 31.4+0.7 31.4+1.3 30.7+0.7 31.5+1.2 30.9+1.9 29.8+0.7
PaCoO, b 28.5+1.7 29.3£0.5 29.7£0.5 30.4+1.1 30.3%£0.6 29.7£1.3 30,2£1.0
(mmHg) c 29.1+0.3 29.5+0.4 30.2+1.6 29.8+0.9 29.9+1.7 29.5+0.6 31.4%1.1

a 109+ 4 122+ 5 126+ 8 131+ 6 134+ 3 135+ 5 133+ 4
PaO, b 121+ 6 126 7 124+ 5 133+ 7 121+ 5 118+ 6 120+ 5
(mmHg) c 120+ 9 128+ 4 119411 124+ 7 128+ 5 120+ 3 124+ 4

a 7.421£0.05 7.44i0.03 7.43£0.04 7.44%0.05 7.41%£0.04 7.39£0.03 7.41£0.02
pH b 7.38£0.01 7.3940.02 7.36+0.03 7.41%0.02 7.38+0.05 7.37£0.04 7.39£0.04

c 7.36£0.01 7.38£0.01 7.39£0.03 7.37+0.02 7.40£0.04 7.42+0.03 7.39+0.02

a 125420 127+16 125+20 122+£19 123+£14 113+22 126+26
SMAP b 129+ 9 142+11 131£18 146+14 138420 13717 13612
(mmHg) c 126+24 122+ 7 117+ 8 119+ 8 120+ 4 131+ 7 133t 7

a  35.5£3.3  37.0£2.9  36.5%2.4  35.9%3.2  34.743.9  34.3%2.4  34.4%3.1
Ht b 34.3+2.8  35.1£3.6  36.4%2.6  35.6+3.5  34.1+2.5  34.8£2.6  34.6+3.3
(%) ¢ 36.3t2.1  36.5+3.1  36.1%3.9  35.1%2.9  34.7+1.7  35.7+2.5  34.842.7

a . 1hour occlusion group b : 3hours occlusion group

¢ . 6 hours occlusion group
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Fig. 3. Changes of regional blood flow in experiment I (mean+S D.). a) 1 hour occlusion
group (n=7). b) 3 hours occlusion group (n=7). c¢) 6 hours occlusion group (n

=7.
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Fig. 4. Change of ICP in experiment I. (mean+S D.) a) 1 hour occlusion group (n=7). b)
3 hours occlusion group (n=7). ¢) 6 hours occlusion group (n=7).

Table 3 I AFEDOHRELMIPT RER Lie. BEBIRD

Ay, 1RFREIPAZEEECBo bhinh ooy, 3 R
PAZERECX 7 B 1 Blic, 6 RERIBASERE <X 7 B 4 )

IR bivlz (Photo 1). AR Ic THEME DK
TR DI IE & HE, BERIEMRAOEKD
L < 138D pyknosis % FD %A A BEZE & HIE L e,

1REFIPAZERECIL, < BETHMEZAE L 027 fih
16, HEE3FhCEE L CRUOEERCAE T T
U2 UBAZERFR 23 3 BRI LA E 0BT i3 h  Amkees
L SETHMOF RARD TS, 26T BET
HiIDAZTHY, 1261 ETFTHMCEERL L b7
W, 6 FITIRBEERZMA, ZLTLBITIRE Ik
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MERBDI. Fhe 4 FITHERFLE T HMA M2 FE
DIENKABCIESREMEZRDE DL TH . A%
Wi & DBAfRIZ OV T, SBFRIPAZER CIX LETH
MD&H, FIIXFELBEETh-ox L 6 RERFE
Db DOTIFE - BEOBESH FES/7 - &
FE A/ TRDBLEEBRD 30 B L) T Hcsklm B/7
B HFEHTH- 1.

B IRIFIEASEB R O FE AT R SRR 22 R &
BB L B ERRL, 3RH EoE TR
22 - I - BRI 78 & ORATHR e B LS BT 5.
F e ERIRIC M OFR D b hvic 5 Flid£ sl E
BRILIL poor TH - Te.

2. FEBRI (ELBIRFPZEER)

1) Parameter D24k

SMAP « pH * PaCO, *» PaO, « Ht D#f % Table 4 i
AL, TRTCEFHBEATRE-EBIAEIR T,

2)  BAEHIRPAZEERAL

ERRIE, BEEARIRIE 30 Bl CEERAEL T e, K
BEIROBZEZ 17T HITRDLR, 2D 5B 9B 1 flo
FA%E, S HIXMMoEHIRDOAE X R D, AR
W ERRIARTS OfEE Rk b AR b, FED
EEFHANA B B I o AN [ s o TR Y 5 T,

BERIROPAZERE « HEFO/BRT, PAEIhK
B#IRO DA DERENKE e, KIMEIREICE
L.

BB IR, AMNERC marginal vein 72 &

DHBHRKVERE—AFAEIhLH AL small
(Photo 2), 2 A% X hicE&% medium (Photo 3),
3AL EDH D% extensive (Photo 4) @ 3 BeFEIC 4 4E,

IE = B

small 2% 8 3%k, medium 239 ¥R, extensive 758
HRThote. BAZEXN-#IRIT marginal vein % super-
ficial cerebral vein %29 BRI\ EIR T, FicHiv
central vain = peripheral vein DFAZEIXIZE A EFRD
Tedro fz (Table 5).

3) HEANE (ICP) ik

SR IRIAEAZERT D ICP O FH4ME 13 6.9+1.8 mmHg
%7~ L7z, Fig.5 i cyanoacrylate A% ® ICP &k
#RLT. ICP WHAEE#EMLLER L 10208
peak #RL, DBIIHK4ETL1 —250BCEEL
fo.
Table 5 e Bl ICP OFAZER, PAZEH S5, Bl
OBAERTR L. ICP D95 L% 5 Ao FfE
1% 10.5+5.1 mmHg <, ICP 1¥¥¥ 3.7+4.6 mmHg
DERERLTS. AZES SUATRS ICPOERL
oDt case 18 @ 23 mmHg T, ERDTL Wb DT
WIPAZERTD ICP LB Db Db A bhic. AZEED
Fbci, —EDICP ZRTd0, Likh—EDICP
ERLIEBEAT S 0, EHrLEALETS 00
3 D pattern W AFI X hic (Fig. 6). ICP 3B HET
1z 20 mmHg ## z 5fExR~Lcd D&, 20 mmHg L
Todboes$H, 20mmHg ##8z2 TEF L 10
BITH - T

4) JREFEL

%58 ¢ Evans’ blue O % 30 Bl 14 §I TE5K
RIFR O FBEKEE 2 EERCEBD . AE~D Evans
blue DIRH XK AE ORI LB L TMNETH o 7. F
BROWTER K LT 1/3 KO RETH (small) 7o
E% 60 Bkeb 23 FER TR, 2/3 U EDAEL (exten-

Table 3. Pathological findings in experiment I

cortical Vefin SAH edema infarction petechial hematoma
. thrombosis hemorrhage
1 hour occlusion 0 1 3 0 0 0
3 hours occlusion 1 7 5 2 1 0
6 hours occlusion 4 7 7 4 3 4
Table 4. Changes of PaCO,, PaO,, pH, SMAP and Ht in experiment II (mean*SD.)
Occlusion
Parameters Resting 30 min 1h 2h 3h 6h
PaCoO, 28.8+1.4 29.6+0.7 29.6+£1.7 30.6+0.4 31.6£1.5 31.8£0.5
PaO, 136+1 2 131+ 5 125+ 9 128+ 4 133+ 8 125+ 7
pH 7.41%+0.06 7.42+0.06  7.38%+0.04 7.39£0.03 7.43£0.05  7.41%+0.04
SMAP 120+ 4 13510 129+ 7 122+20 13117 136+16
Ht 34.3+2.8 33.8+2.7 33.4+1.3 34.5+3.7 34.5+£2.2 35.9£1.9
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Fig. 6. Changes of ICP in experiment II. a) ICP increase continuously after injection of
cyanoacrylate. b) late increase type. c) constant type.
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sive) 7oiE[E S 13 B TR . RFTH (small) 7oz
% 24 YERTFRW, JAH (extensive) TelfZE % 5 HIRTH
Bfc. Fi: window EBOKEEEE I 10 I CHERFRD
fo. BE - BEIHERRRGEOBCRD bh 55858
12 & A ETH -, petechial hemorrhage ® micro-
scopic hemorrhage % 8 R TEICHERRIFTICTED S
fuic (Photo 5). MMM 8 HERicFED bh, T
suprasylvian gyrus ® A& IiB® 7z (Photo 6).

BB IR oo PAZEEIE & RERT RooBIfR T, RERRR
21 AFEIhBE (smal) ZO#IRIc% - T, MK
12k < Evans’ blue ORI ARHIM%FED 5 (Photo
2). Lo, T2 2 AU EoRE#IRAZEL -5
£ 1% (medium - extensive) FEBIRICE % h 53 &
S 1 mm BEE DAL < Evans’ blue OIRH #529,
F 1 JKABE~D Evans blue DIRH %% 7= (Phot 3).

FloHMoORECEERERD R0, MR
~o i (Photo 5) % pyknosis %35 = L 7= fEHHlE &
EH o figREORAE L T — sz (Photo 7)
bRAD bR,

Table 6 1 fZE#lk D BAZEEIE & WEAT R A FRic L.
FBEIROMEYTD I\ absent DHE, FFTHIEE
[E% 37 % (13/35) WwRFTHIsEEY 34 % (12/35) I,
kI E 1613 % (1/35) Ci@d b5, |RE (exten-
sive) 7ToRMECWZE L MPIHIMITFRD T, S hic
R LU TRBE#EIRD 3 AL EAZE L 7= extensive DA,
&6l (8/8) wFEXRD % (6/8) x2/3HE
DOJEFE B R R L, FHEIX63% (5/8) KR 50%

(4 /8D NAHAMELR L. ¥ MAHMmALEs
THEHIRDOEAZEN 2 AL _ED medium « extensive #l
T, L& BlcH MR 4E o F R o B E Ek o BZE
ZRHT5 (Phot3, 4, 6). LAk X b iREEMEERT
RO & R IRMZEHE & OB TH 5.

5) Window TR,

Window 7 BBE L7 B4R LIREAZERE o Bk B &
DROFT RIS EIR MR E DK T 2 38%, MRS DK
THHORREEREYETSONRALN. BB AFT
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R S0 HMARE I Wi, BIRDEEIFEERE X
D&FITHIEL, IERIX2%—55%Th-1e. LEE
BETo 6 REIEBIRLERCK E BELERD T
\. Table5 2BA%E 10 S 0B IRMOEREEZR LIz,

—FEIRMAERICONTH S &, B0 4L
T2 —25 %O BHEE 15 FIT, 2—16 %DIER 6 4l
TRD. £FA%EL T, BROEEOLEIMIIKEL
ST, WHELEE0 b0, EERIEET 530,
X VIELET S S DD 3EED pattern B34 b i,
Fig. 7 &R %R L, Photo 8 Wi IIET % HlD
A EERR L. BIROIEE L ICP © L7 & 12IER
LT, KBRS R OZ T BR AT O ME
B2 IRIFEAZERIME & i L C#E (C: contraction)
Li=b ok, #5E (D: dilatation) Lizd DicqiE,
BL7cd D10 4, B L7 @ 12 I TH - #z. Table
51210 S & 6 BERIS O BIRMER 2R L e,

Table 7 VX EREAZEHIER O 724 TIAH 705 & BYIRIE
BOZA < ICP 2RI LD TH . BIROEROLE
& ICP 245 &, WHEERRLISOD 1% (10/1D)
A ICP 1220 mmHg B TFRRLIcDICK L, HEER
L7zdDTix80% (8/10) #% ICP 2320 mmHg ¥
2 BEER L. & BIEIROIEEE & ICP o EF 2 R
LTl bbb, FEFClVHERBEAARD bhT
W, BIRDIKER Z 78D 7B window D BB 10
Bid 6 B (60 %) CTHEZRD, BIROIEERLRD R
B0 12 Gl 3 61 (25 %) CHEEXRDI.

KB IR HZEHM & ICP BRI, RESIRDEZE
DI\ absent Tk 6 Fl&H2% ICP 1% 20 mmHg B
TThrorxl, 1AMHAZEL K slight Tix50 %,
2 ADEAZE L 7o medium TIX57 %, 3ALIEAEHZEL
7= extensive TI% 67 %% ICP % 20 mmHg %# % 5{&
BRI Thbik, BEEDROFAERE S RBICIETE
CEELREFEYH O LBRLT5. Table8 i ICP
s BRMAEROLEA L HIMATR%2E W L. massive
hemorrhage %R 7HITx71% (5/7) BRI
EARD, Xbic ICP 7120 mmHg ##x 5EZRL

Table 6. Occluded vein and pathological findings in experiment II

cortical No. edema infarction hemorrhage Evans’
vein small extensive small extensive  petechial massive blue
absent 35(58%) 13(37%) 0C0%) 12(34%) 0C0%) 1(3%) 0C0%) 4 (11%)
small 8 (13%) 5 (63%) 1(13%) 5 (63%) 0C0%) 3 (38%) 0C0%) 3 (38%)
medium 9 (15%) 3 (33%) 6 (67%) 6 (67%) 1(11%) 3(33%) 4 (44%) 7 (78%)
extensive 8 (13%) 2 (25%) 6 (75%) 1(13%) 4 (50%) 1(13%) 4 (50%) 6 (75%)
total 60 23 13 24 5 8 8 20




(168) T & E = B
Table 7. Area of occluded cortical vein and classification
vessel reactivity contraction dilatation
cortical vein ICP=20mmHg ICP>20mmHg ICP=20mmHg ICP>20mmHg
absent 6 0 0 0
small 1 0 0 1
medium 2 1 1 3
extensive 1 0 1 4
total 10 1 2 8
) Table 8. Pathological findings and classification
vessel reactivity contraction dilatation
pathological finding ICP=20mmHg ICP>20mmHg ICP=20mmHg ICP>20mmHg
infarction of window 3 0 2 3
petechial hemorrhage 2 0 0 3
massive hemorrhage 1 1 1 4
Vessel
diameter,
(%)
{Injection
140
120 |
100 f
80
0 ! L 1 L L L i L L L L L L L i
before 1 2 3 5 10 15 20 30 45 60 120 180 240 300
occlusion ) (minutes after occlusion)

Fig. 7. Reactivity of arteriole in experiment II. a) continuous dilate type. b) late dilate

type. c) constant type.

Bz 71% (5/7) THote.

6) CO, Reactivity

PaCO, 1xHAK T # 60 B TR AMER 60 mmHg %78
LicZ &nb, BY 75 %D CO, % 30 BHZA &
B, BMADHET LT 60 B8 o BYEkIEMEN IR o 1 A2 % 3
E, 30 %L LEoihEDHEZ T CO, reactivity & & ¥
E L.

IMERIEEIR D CO, i3 2 RIGHE, ICP %320
mmHg LLFCIIPAZERT O KIGH: & R T 142.4+4.3 %
DIFEER L. Ll ICP 2220 mmHg ##iz % &
CO, AfifAT 2 bMEROIRERD 5 Z LH3% <, Rk
REOBRABITIZIEFF L WIRERE & L TET LFY

117.3£4.6 % DILERZR Lic. BIREAZERME T
CO, it T A GHEHERED LRMRE L v &
X R T, ¥ CO, AfRiziz ICP @ 20
mmHg L EDERL EF 2R DT (Fig. 8).

7) Sham-operation FiZ2>\»T

Sham operation TILFREENICRERT R E2RD T,
ICP, MERIEBIEIRMERICK & B2 RD b .

z 2%

HIRIFPAZEIE D4R & LT, SRRBREVETD
H, EEROFIDHEECRER L R ELF D 550,
Z DIETRITEFE 10—30 % & \bh?, FETIFHT S
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~ ICP (mmHg)
20 -
10
0 | 1 l L 1 | 1 Il ] ]
~ BP (mmHg)
150

50 -

PR ¢minute)

150

100

| 1 : 1 | !

V7 1 2 3

5% CO 2 inhalation

4 5 6 7 8
(minute)

Fig. 8. The changes of ICP, BP and PR after 30 seconds inhalation of 5%

CO,.

EREI Y LBHEUAOHENER ik Z 5. Lo,
AMEEFE Lo TRABIMTORECE S ieo T
FER T 2 i dhzEm LW, HEETF 4 b BEF T2
BIREAZE L b FERL WOV L Wb TWb. FERE
DB, FIECEFIEM TS DTre, CT kix
H I8 D & B . B E BN FET Bl 23 55\ 19122)28),

PAZERIF & T4 LBARL, BIRAEMOPAZE IIMICE
KisEE L 5 2 7o WA EIRIARAZE i 2 CREH
MRABAZE I hick FICERLBIEEN S 5 2 LA
Ao X b Iz FAZERIRRITER & B EEDSR
FEDFEBIME 2R S T\~ 529, Banerjee @ 39 FlDH
BT R T 20 CREHIR % 7o (XM E IR O BAZE
BHTHRTED, BIRERZTOMAETHETIEE - 72fl
F1FLED LR, MEEOHMILEEAH—THA
HDOLDNB I3 FICED LI E I TS U ED X

51, MEIRIFBAZERE O FH BOIZEIRA 2 b RE R
IRzl s X OMARMEZ R LICESITHY, Th
IR OEREE, MEIMTTARECBIEL T\ 5.
ANE OB MmE DY, BlkOBE, MRCEE
BOLNEFTHTILFET AL VbR TS, &
MK LT, BEIROYEIIME CIIMEIC X - TEK
WELET AW L FEE LIRS Y, KENTEMA
BlMfT & 725 X 5 BYEHERFEE LW EHEIh T
%29, [T, PR IE I D # ik & B 7 b BB 1k o FF A3
74, MRHEDIERS T &5 meflElmfT e L
THEMTHY, ¥ cEIRFAZERIC L U CHIREAZER T
BEBIRELS LR 2 & CbMBIMTE LTHEFITH 5.
FE [ CIMK A OMWIENEE I i L1k, RAIEITD
FOBERXTFHL TS, i, FEBIKD marginal
vein 2% 1 AFAZE I 1izHE (small) ZOHIROIZE -
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T/NED Evans’ blue OYFH %789 % DL CRAH MR
BT oleh, BEEET S 2 R Lo REBIRSHEX
h7c¥4 (medium * extensive) 12i% Evans’ blue DY
HEE X 2 2 ie b D Tikin, IHLIJARIT 2 KO
PRE & h e B ALc iRl 2R, X Hiez o BBk
WHM % 47 % TRD . & D & & TN IRY & OB #h
LHBTE 5. Thbb, 1ARKDOKEHIR TLICHAE
L& 3BT 5 RERBIRCNER O & A L T
TE 525, 2K EOBEET 2 REHIROTELAETIX
BROMEMITIBEWHESIh, METREREAEY
AV LI\ e, 2 KOBIRCHE E hiziBAz o Bk
BIMESESICEN ShiclewtELbR5. L, L
SRIA & marginal vein M2 & Wic B & R BEERT
AAZLWEREARHEETH 50, TRREIRIFCHKE
FRBEIRMUEINST & LTl D LHERIZ b, Fil
REDOBIREIBTIZBI L CH RO Z L A HERI I h, 1ARD
EEIR D EI% T H marginal vein 2% 2 AL B4 LT
HHE MR OMBIRCNA M O RSB b, Bk
YIEAIEDHIMT DB E I TE S, Lrl, T OBEEH
EEIWTER IS I DRAZE T A b Do fARTERL b BE 7r fac-
tor L7t TKL %.

FE I ofER T 3R EoBIRADAZE <, M
fTHBREE b T MR LR L IFEC It o BIE L /s
WIS ERD bivie, FEEMICIMEOEEDOE NS D
TREBEBRCIMEDORD D L13% L, HEFK
M DFEELDH 3 R DB IREAZE T S hiRd B 2 &
FERLTED, FHREOMOEHEIK X % —Bik OBk

PAZEDORFILIRHURNEE 2 b5, i, 4 par-
» asaggital <% interh emispheric approach ﬁb%*ﬁ L
BIROBEMOIBE IR TV 529, FEANELE
2 b BHE TNt 3 RREILINICE T 35 & L AANE
ThHHS.

HIRIRBAZERE O R AFT RGP E - #7% (neuron
pyknosis, deeply stain) « Hi1fi (petechial hemorrhage,
hemorrhagic infarction, ring hemorrhage, ball hemor-
rhage) « BRI A% 75 & & 7R 012D, K] & 351 leukocyte
» macrophage reaction”4 o it DR R A% B
haX51einsTL 5. BIKAMAZEE O RIAE LO®RE
T LI, 5 o MELAREER & 7o I BIHFETHI
DERFT R TR cyanotic TIERE LIBEHETDH D,
BEHGHCRS EIEoBREOMRMEOMA LEEY
w3 & Towbin”IC X » THE I h\ 5. HEIIHE» S
LELFTORECHEMCEA S, Bk HER S
Y, ZoHEEL L THEOHBRESN K AE AT
F BB RS L massive ez izh v & Xh

E = B

T 52,

EEOESBIOERERL, FIER6 —18RHTH L
b, RISHEORE R E OBRIIDETA B igh o fehi,
RFEXELRBEOEEYRD, FHEGLWAICE 58
ER—HALTH X F L RBEOMEMBEES D b
Nfe. HWIMizouwTh, petechial hemorrhage XHE -
KREABOWFCRDI, ML THENICRDRE
BENFTRE LT, BIRGIO[MEIRESNET R & &
DTHULTWB. Fie, RIMEEE CRAM7RER
FEo LR BBFAMEEI B TETHIIRED LA 2 &
7L, ZORFEHIREED D OEAORECHIMZRS &
TR TN 5H30, FEACTRDALCEERY L b
b e HIIFIERER D BT % IR T ik rs
<, BIRELFARO MEFERGIC X 2REERNLEE 2
bhb.

Fie, REERATRIIEIRRO variation D& X Y
H B #IR~D cyanoacryrate OffBNEE factor
THY, HWIKREAZER O KERIR IR HRE IR
CEETHDH I EHRLTW5, FTEMEDOET % T
L, Hf#ph <& R istEEEE & LT heparin SO FiEE
Fl o0 5 HARIFEIC 7 » T %9299, & [E 0 LR TIX
cyanoacrylate % 0.3 ml HA Lo AR —BF
WCEAZEL TL ¥\, MREIRO MY BICBT 25ERk &
LTRAELTHS. Lol cyanoacrylate DFEAR &
HEARRE ORI X - ¢, ERRELETRELICHAET
5ETVOERAFEETH Y, BREORFC AV
TEMTELS.

Mo BEYFRMAE & 1%, MES 0L THMBIIRS O
BREIELMTES— BRI D BEEO T &\ 59,
COFRBEFLLT, MEEOEIRL - CHIShD
myogenic mechanism®?, REEWIZL -» TREZH
% metabolic mechanism®36373®) xRk 7x L CHIH
Xh % neurogenic mechasism3»*0+D4243)R0 7 1 i «
ODRFRBPT ORI TV BREEOE? BT
myogenic mechanism (% transmural pressure (1% A
FE—##&E) »Z{bic X b, metabolic mechanism %
perfusion pressure (BIRE —&#IRE) DZELIZ X » TR
6 U B IR E_E B 1 Mo A8 23U 3720 1X myogenic mech-
anism 2MERLTH 1, #3E T #1E meatbolic mechanism
BB THB.

KBRS TORRER T, #IRE EARICER
IRAE L, MIRED ERIBIRED EA O 6 ~10 518
WH AT 5 2 &b, HBAYTE L myogenic respon-
ce BHBIBEFPERTWB. LEN R

myogenic mechanism 2% capillary pressure #—3%EiC



Tt R o 7 R S5 165 D BT ERBY B & R 202 B3 B BT 5

o X 5 1%, metalolic mecahnism %% Z i break
w5 X 5@ X 5 7t feed back mechanism ‘T,
I HRATREAERC X E I RBERNEE L TV 52,
myogenic mechanism PMEBRFAHOEE Lo % Lo
TWBEEZDLR TS,

Lo ULBERCTREE L VOBV TH I B TD
D EIRENEENEDHELYZT 5 2 L RTREMERD
BERT L bW EMIESROMER & e U CTE B En
% <, dominant mechanism %* metabolic #*» myogenic
DBIRE ISR I S h T L.

PR IZ 5\ T myogenic mechanism MBI TH B
ETAMER2EED Y, —OIXNERICK T 5 EIRE
LR OEER i Ekstrom-Jodal D#i4549C, R TH
B RS SR UBEDHE XY Bk X #IRE LAR D
BT E A CRMBER A ETE L. ZoBR6 EoRN 3
Vo CHIIRE R R M ESL 2 A U O WG % 2
bhie. FED O 3 PITEBE O MEEN OB 2R
1o 23 T OPWA FEIRERAC X % MAEBEIL OB IR
THED T3 <7< dominant mechanism ¥ myogenic
ThbHE LT

% 5 —75®D myogenic mechanism 2MELTH B &7
5L, BHIRE LR R O 1EBREH 0 28t % <7z Symon
etalWDWETHS. TORROER, MEEFIHL
3—5BTHBEEANLER L. ZoRWRIGKHIT
metabolic mechanism <TE# % 5 Hh$ myogenic
mechanism dominant TH% & L. D 2 20HEIC
X 5 T1970 AR M Im ¥ o B B FA i 1X  myogenic
mechanism MELTH B £\ DRERE LT e
LU ESIRE LRI, By, 8-
A EIUME T LT\ 5 & LiciiE S B 547,

—7, WIREE L5 O BB BB DAL TR
L7=% @ TiX Raisis et al.*® »% Rhesus monkey T—3%&
DEENET THIRE AR pial arteriole #E#E
RLHIROILEZBZ Lic. Wei & Kontos*® % BHikE
RO EXRBIROEY LR SRR, & TONKED
PRASETR Ude. i BAREE b 55 o0 B it & 2 JE L 7
Moyer et al.®?DFER S MIMKEITNETH o, %I,
RCHIEE & MFE % — B IR - TR O BIRE - 71 0 f¥
MmEE L, M « BIRE Y —E iR - THIRE EFREO
B AR Ui R T3, SWEBIR  per-
fusion pressure #%60 mmHg Lh_E-Citgmakiz—E
Bieh, 60 mmHg LUF Xk 338 icimd L tran-
smural pressure TiL7z < perfusion pressure IZ & - T
MEEPEHT IR TNBH T EERLES. 51K Ek-
strom DFERITD, EIRED LRI X » TRIER O MK
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% anastomotic venous drainage cannel % - Tt
LRD»FERD LR A REL T35 LA, B
BIRERE 2 JIE$ 5k & radiomicrosphere % f\»
TR ATHC LIk - CREH & h, #IRE LR
BRI ECE DI LT H/BRIELRT V552,

—75, 1980 RV EE 0 Z MURAE T b BRSO3 1
JEEVEF © & % adenosin A% 1 B LI 80 L3939, 1fy
FEAE TR 110 %I 235583 % & ¢ 0 RUSKE L 3
—7HTH B LB myogenic dominant &5
Symon*® Dt b EE S h, HAETIMERO BEHRS T
% metabolic mechanism %% dominant mechanism T
BB EHAEN TS, Fie, rat BAKBIIRE AV
7z in vitro study T myogenic reaction D3 & ZHE L
TofB R, I FE_E SRR o BRI B SR A v A B i I LA oD
17 BDOBHE L AR E 7R\ E W S FERAEB LR T 5%,
L 2L, metabolic mechanism »2MEAL &3 5% & ME EF
R D S T I O MR IG S T E T, SBOREL
LTEINTWH™,

TZTh I —o0MBRTEENE BKRE - KA
HIRE - EEOBIRTH 5. HENE &L HIREOBItR
i, EFRCEERRAOAEZEENE LBIFRZR < 50
—75mmH,0 &¢—ETH h*®, FEHIREGEENLIC
Lo TELLEERNE X b 50—200 mmH,0 &\
FElffich T\ 55, EEIREREIRIFO lacuna T
AT S N, lacuna 2> HLEIRIFICA - 1B TR B#IC
ETT55. FBIREEIRC R & BOSm e AD
Venturi effect C collapse L7\~ X 5 i #iE & 72 o T
Wh. Bt ERR T AHEE, EEREGKRE =
BUERHIRE = MARE LR PR AV h T 5. BHEN
ERER TR E E ciMmREE—Eekich,
perfusion pressure (CF¥ B IRE—HZERNE) 460
mmHg PLFic7s % & B i & i3 dr 3 %585,

U EomBrn, wEIRIFEZER O BIIR O FG 2 HER S
5&, FHBIRERE, ®IRELSR, WEESR, HBRE
ERUMMREZERRIOERIIVBALL, WTFho
parameter %% T®, metabolic responce HMEALTH
REBRGIET 537 Th5. LrLERGERTE,
CO, reactivity IR TV 312 % 2 dvdo b T IRIAEA
RV TINBHIR VLB L 7. '

Z ZTHEBR D 5 H Denny Brown et al.foic X -
THEIN T D, BUIEIRE L5775 D Bk D IEI X
HREMCTHEELYTER L T\ 5. & DEERIT, monkey D
MEBIRCES S 2 BAL 2.5 ml OREEHTHE 3
—5WTHALEORESE, WIRRIEL precapillary
vessel DIFRIC & - T, BRFCER & 72 b MKSEE S
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hES T EERM I AR S o MRRBE 7o 7.
¥ o BB TR OBETEE OB EE S hic. &0
BTy BIRE - BIREO S¥ e EF e X 2 4E T
Bb, MEIHEINL DTN EZANTHS. &
DEEDEAFE I OWT Wei & Kontos*? X R DER %
HEARBRCERXFH LR OB I ko iR, EX300
mmHg ## 2 T\ e, ChIZBBRSOB L2 TR Y
E# o BEFMEOTHI I AV bhi o iR L
Twb. L L, BRE_EFE OBk D IHE % metabolic
mechanism PMERL T TEX T, A b OBREIC X
» myogenic reaction MBI\ ot EHERIE B,

EERIICOEAROER, ERRFACEALLZ L,
0.3ml &3 —5BnTh teEETS L, BEAROH
REEFZZzhizEEm FinweExbhs.

¥ CO, AR CIE DIRRRIGH FAZERT & FfkicE
BINcZ &b, D necrosis *° HEFIMiREDEE
3E 2 bhicyv. BBRERESENEL Wi, T
—HIRED ER#R L Ckh, BERNE=EREDE
RFBOLL TE BT, BRRFET T capillary pres-
sure > SRR > B E OBIRM D YL > T b, —FH
BREEVE, #lR23SEAICEAZE X B CLlIRB & Tl e
7z b, Pascal DRI LIichA s T b BIIRE 84
FAZOFRRMOE) &7abh 100—110 mmHg TH 5. 1E
B OEMMAEENRE O FEi% 34 mmHg TH % 225, tran-
smural pressure D7) O EFRBRHR RS, Licdd
5T, BIRE LARIZ—% D transmural pressure % [f
R & LT, myogenic reaction DI ERA D% E#E 2
bhsn. ¥l, —EOHEENET CHIIRE LA 58
ROFEIMER I T B DX, BIREAS 30 mmHg %
TOLEROERETHBZ &b, 30mmHg 75 100
mmHg ORICEIRE LRI X » CERSHET % X 5
REEREZ B, 5T X myogenic mechanism 73
B L e R AMERFEET B EELDISB. ZLT, T
DO RIGEMERED LR X % EEERE B S BIRT
BERPGERGEE 2DbNS.

i, BERNEDO LR ® L b e eBROIRE 1D
NERR 7 & ofEfEED LA & » T transmural pres-
sure AMET L7 2DRAIMICEERERBDI E0b,
metabolic 7tERAIEINCIER LicE0RRAHERE b
», 80 %4 20 mmHg i 2 2HENEERL, 60 %H
R G RRDI. D E2bd  transmural
pressure DBEENEH TH S LHMEI 5. i, Bk
DOIRBIFMOMENED ERZR LM & 28RS
LEREMD D B.

FREERFEARRAFLLTETFOATWSE LS

wn, EiRARAZER O CO, ATIHEENEOEZ WL LA
ZRL, B~ =7 HFEET LRSS, HIRRAE
EROMIEEVFF BRI L 2TRL T 5.

& A

—@MEBINAZEE 7 A2 BT, HMRFTMLTEE D
Z & —BUHIRPAE DR AR 2 RESENT R & & b
CHEL, X DICHIRIASELEAZE € 7 A% Vv CREKE
ML « EENE « REZEPFTR « CO, reactivity Z#
HLER, kolbwzEe.

1. BIRMATRES RN OEE B U, 3 RELLE
DPAZE TIL B RIR O MR R P BE 2E 7s & D AT
RELHAHBL, ERMBEEORENAENIDIH LA,
—BMEOBHIREAZE MR AL 3NN L ZE 2 bhi.
KRB X EIRAMEEREZ T L, 3 BRI S48
MR EMO R REL, dLZhIVEFTLL
BOEDOWTIHBERFORERR I 0) &3k
ZEERPOLMELTVWBHEE LS.

2. BEBIROMAZE, EIRFAAZEEOHRELEETHY,
B3 % 2 AL B0 BB IR O BAZE I RT 0 B 7 it
R ok UMIERR-CI A I D JRA & 72 5 FTREM 3 5 5.
3. EIRE LRI IR E IR (AR LN
— B2, BIRE S 30—100 mmHg B ke ER L7
A CNRKEB RN E R Lie. S OBF & LCHEik
EnDdHRA L2 5 & metabolic mechanism T
Th T RPN A myogenic mechanism #EALIC
FAEIND L OB REERRTH530THB. £
LT Z RS EHIRE LA R o MAEBE OB X 5 i
TR ERBIHT 2R TEEND D LHEI R,

R OBEEL, 545 E, 2 46 ERMESBIE SR
£ (1986, W, 1987, ®HD, £ 1 BERRB ¥ S

(1989, HF) IR WTHRELT.

Rk 25 iz%h, HROBEYE5 2 TR VR
FFRIS 7o B B E A ) - 7 BT PO ¥ FE = BR s i R
HEBERET I, SOHEHBE, HIEE IS8 2
NBIFBERIFBEABIEE, W FAENM, £ HERGE
FCEHE L 9. REBECERODFLHRFIEZIT
{REE o TR D8 5 EREF CEBBL 27
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Explanation of photographies
Pathological findings of 6 hours occlusion group in experiment I. H. E stain slice
shows distended and partially thrombosed cortical veins. (Hematoxylin-Eosin stain
X 40)
Cortical vein was occluded in the slight area. The leakage of Evans’ blue and
petechial hemorrhage were observed along the occluded cortical veins. This is
classified as slight area occlusion.
In left side one bridging vein was occluded. And two marginal vein, the branch of
the bridging vein, were occluded. The area of Evans’ blue leakage were surrounded
by two marginal veins. In right side, two bridging veins and three marginal veins
were occluded. The area of lekage is larger than the right. This is classified as
medium area occlusion.
In right side two bridging vein and whole marginal vein were occluded by cyanoa-
crylate. Severe subarachinoid hemorrhage was observed especially along the
marginal vein. This is classified as extensive area occlusion.
Hemorrhage around the vessel and ball hemorrhage was observed. (Hematoxylin-
Eosin stain X 100)
Coronal section of the cerebrum. Subarachinoid hemorrhage around the cortex and
hematoma in the white matter of the suprasylvian gyrus were observed. Leakage of
Evans’ blue was mainly in the graymatter.
Cerebral cortex near the sagittal sinus shows normal neurons and pyknotic neuronal
cells. (Hematoxylin-Eosin stain X 200)
An example of vessel reaction after injection of 0.3 ml cyanoacrylate to superior
sagittal sinus. a) Before occlusion. b) 5 minutes after occlusion, the cortical vein
showed marked dilatation immediately after occlusion of the sinus. The pial
arteriole showed cotraction. In this case, hemorrhage from the vein was observed.
¢) 45 minutes after occlusion. Diameter of the vein did not show remarkable change
compared with 5 minutes after occlusion but artery showed marked dilatation. ICP
showed 5 mmHg before occlusion, 18 mmHg 5 minﬁtes after occlusion and 39 mmHg

45 minutes after occlusion.
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