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PEMMnEEECHNT 2, BEN—EERN
BRI ST, 19674E, Yasargil, DonaphyiZ
&3, RIS IR — KB B IR B R & i
(superficial temporal artery-middle cerebral
artery (STA-MCA) anastomosis) DEELL
X, BrOBEBENOEREEICH L TRALN
T3, BERMICZOFMEGE LT, BE
MEEL L CREEDOTHHMREVIET
transient ischemic attack (TIA)=, reversible
ischemic neurological deficit (RIND) #%& &
ENC\v32, —F, THHMNBEES ST
stroke Bic BvaTid, HEZEREEDIZ ischemic
penumbra® & (31 5 FE#EEE o) B E T RE %
KEMBSBEE N, ZOEB~DOKHE
Rz & ) BREEEROUEBHIHFINLBE
it YAMIAEMTHD LEL LTS,
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Z ) stroke BZ X 2 AR FM 0 E R HA 12 BY
LCid, FEBRKEBLUNICTY ) S EHnTE
Mz EELPESHLEEES 3 -3 ek
HHELEVIT LY, i —EHHFHL
THhLFHRIIT b T 2?,

Lo L&hs, EBRENCIE, BAZESEEMLL
Wi ATHERA T b b &, HMEEELB
EHREHEEREFRES L WIIRDRICED B
ZUNTEBZEVIRRIBLNATEY, AR
THRMONEE L ZTOFGRRHEIC L » TOHTE
BBNEBRIERINL I LW TREINDG LI
25 729N, 7z, BRRESICLIAE, En
(stroke B) DB MHAIZ 5115 STA-MCA Y1
WMHTREN AT b, BMUES»*DH 2
ZEds, ZOREHYAMCHNYT 2BE.0E
F-oTETWS,

L L%idts, ENRENRMIINL TR
Yy AM»EMcE , T, YA
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B EENRBIIE DERERLN D EIZDON
THOEBRBRFIfTEZ bR ThLwn, 2ok
TBED L, BEIL, RO—IFKKERELR
HxMEL T, 4BEHOKENALLTRE
TEBERBERNBABOLERNELZBIEL,
BONERE L Z0HEB, 8L UYWARED LR
BB OWTHRE L2, 2 6DERIRED
HRAELHEZT, SEYYARERDEBAE
BrL2RONERE, BLUNTERE TR
FOERFEICOWT, ZOBKRNBELE L E5HT
BERITU 72,

X 8% F &

1. £BMEE L UMRISE

HRE10~15kg NHERER K2458 % A\, 1ERE
7% 3> 5 ~10mg/kg BHiEiC THREMEREW
& L, succinyl choline chloride iz & 1
81t L respirator (ACOMA, AR-300) iz
FEFIR 1T % > 72, —(IKEBERY 5T 7 0
YAT—TIEBBKERE TEN Z A4, Bk
NEXEF 7> AT 2——ic & NERIIZE
§L 72, FEEL D EepayicBfRm % WL, 7
Z + 7 w 7 # (Radiometer Copenhagen
BMS3 MK2) (=T, Mm#» A5E#AIZE, nor-
moxia (Pa0, 90—140mmHg), normocapnia
(PaCO, 32—40mmHg) & %% 5%, room air,
O 7 X, COA Rz & 1) FREIEIR 21T - 7z,
B2 KB T PaCO, N % BN 5 mmHg LI
ICHEREL 72, 7o, TP, —IKREREERIR L D,
Hartman # # 2 ~ 3 ml/kg/hr D EE T A7
BEL, K% HEREL 2,

2. FMiAsk

a, FEOREERY oA BRI

B A24TE LB, RIREEYIC AP KB IR
(middle cerebral artery (MCA)) #BAZEL
2. £, EBR#WErEEMBAGCE L, BOA
I THRZFMEICEEL 2, EARSL N E
BEEIRZ->TEBUEL, BES, THEHE
B, BLURESZESTENRL DIBL T,
SEEERTEBELL. 20T, BERB LU
IR ASEMOEB LML L, RKicBWTARR
CHEETLIEEN —HESZNBRYAS TH 3

maxillocarotid anastomosis, internal ophthal-

Z |

mic artery, external ethmoidal artery % ik
BT L 72, FMAIEMEE & BV, optic for-
amen & orbital fissure D], ¥ 7% bH LIFERN
Tl anterior clinoid process 2444 2 &%
air drill iz THIY, EZBESICBELEL, FEY
B, 7€E2H) MCA BB+ ZTHL 72,

—h, BHEENERIC, BAMLESHE
BRI A MOEME LT, EREH2 cm /DL
T HiT7z, RBOEEDEE, #lomnd k%
BEE2E*RALBARMDKEENE2T% -
72. MCA #&4EBi, Scoville clip i CHZEL,
8% Spongel & #EKICTAA, BHEORKH2E
BT,

b, HEN--EEBNBIRY S

K245 5 &, 113812 MCA BAZE#%#2 ~5
EF [ H i SHEAR—  AB BRI &4 (maxillar-
y artery-middle cerebral artery (MA-MCA)
anastomosis) #4757z, HoLhLdHHITT
B EMERONLOEE L WE L, MCA
IR E # T sylvian fissure & D BEE I
HoREM*HEL TELRL, 10-0 monofila-
ment nylon suture T3REIIK & 10~ 128t 3Rl
W& ETh»7:, ¥A&T 5812, donor artery
THHEBRZFAKRL C200 Mm% EH 2
¥, TORLEZHY, HEKknKs (MA
flow) & L, @&#F#%OEARILTEE DM
EXHL TRRETL 72,

3. JIPhE LB W E

RFB MR (local cerebral blood flow LI
TICBF) 13, XE7 7T 7> 22~z CFF
%otz REEEIL, EE300u, F4%0.5mm ic
HBEE%2 A9 XL T 70ra—F4 > 70H
BB (2=—7 AT A AHB) T, 1£R
2 2R W72, 1442, MCA 481890 B & (poste-
rior sylvian gyrus) Iz, 3 9 17 anterior
sylvian gyrus & ) #H |213~15 mm N FEE
{2 ® A L TMCA % @B % (subcortical
gray matter or white matter) I2Ev:72, T
RIEEIISURELREEL Ay, BEETICHA,
MEBRE BRI EZBEL, TRKEFR 42
ik A& Ik #% o wash out curve % pen
recorder (National VP-6521A) |23 ¥/,
8517z wash out curve # KX 7 5727
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occlusion of the origin of the left perfusion fixation with

2 to 5 hours )
MCA by transorbital approach - 10% formalin
(24 dogs) .
1 hour
2 to 5 hours MA —MCA anastomosis
(11 dogs)

position of electrode

- cortex (posterior sylvian gyrus)
perforating territory of MCA
f (GM or WM)

MA jeqt MCA

Fig. 1 An experimental protocol with schematic pictures of
MA-MCA anastomosis and the position of the electrodes for
ICBF measurement.
MA: maxillary artery . MCA: middle cerebral artery;
GM: gray matter; WM: white matter; ICBF: local cere-
bral blood flow.

1CBF MEASUREMENT

“o- -
30-

CORTEX 10-

§- —
1min

ty =127 MCA OCCLUSION =320
F=54.6

/

SUBCORTICAL GRAY MATTER

30- \
/

/

H:on H:o" 10-
1min .
Fig. 2 Representative analysis of hydrogen clearance curves in the cortex and
subcortical gray matter during MCA occlusion. The two minute initial
clearance method [F (local cerebral blood flow)=_0.693 ] is taken from
the first 60 seconds onward. t/2
vy bL, W1 5H2 &AL T two- iz, donor artery TH 1 HEWR%Z clip L, H
minutes # (F=-U:000) (= CICBF &3t (FICBF #ET+20 £ AT, WAKOMRE
L 7z, ICBF #sE|3, MCA HZER, &%, 305, BREEL -,
1M E F T1T% v, Ll MCA FAZE D ANl A ENEREEOWEE & Fig. 112, KF 7
B 1IBE &Ik -2, 72, BAHHNIL, T 7> Az & B wash out curve & & NIEAT

WEET, ME%, 304, 1RERIE F CHEBEFL, B % Fig. 21ZRL 7,
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Table 1 Range of MABP and arterial blood gases
during the experiments (mean+standard
deviation)

MABP : mean arter blood pressure

Range of each value

MABP(mmHg)| 119+14.3~ 138+13.1(n=24)
Pa0:; (mmHg)|95.8+10.9~ 120+18.2(n=24)
PaCO:(mmHg)|35.1+1.9 ~38.9+£2.1 (n=24)
PH , 7.39+£0.06~7.48+0.04(n=16)

A # 0§

4, HEEARNER

ICBF fllE##7 L /-8, WUBSEEIRICHN
E2mmanTIurhT—TLEHAL, &t
7)) 7 L8 FEE20ml D GRESC & B A0E
1B, 7272512150cm DFE3 EN10% 7 + v
) ERF2000ml 2R WCCERBEL 2, 3
JE iz carbon black (Pelikan Cl1/1431a) #5200
ml %, mARRIEEIR & N FAERE I TEME
AL7:, &zt BRYAT2ORL T
ZTORFLHEREL, E5I210% 7+ VAT LT

Table 2 Summary of 1CBF (ml/100g/min) data

Dog pre- . 1me- 30min l1hr 2hrs 3hrs 4hrs Shrs
No. occlusion diate
1 cortex 50.6 22.5 26.7 21.7 — 34.8 38.5 33.0
subcortex 13.6 7.1 6.1 6.6 7.1 8.8 15.1 14.7
9 cortex 43.3 43.3 36.5 30.1 30.1 33.0 30.1 38.1
subcortex 32.2 14.4 11.4 12.8 12.6 9.5 10.5 10.5
3 cortex 63.0 46.2 — 57.8 57.8 69.3 69.3 71.4
subcortex 34.7 36.5 — 39.6 31.5 38.5 40.8 36.5
A cortex 49.5 45.9 46.2 46.2 40.8 49.5 46.2 42.0
subcortex 25.7 22.0 23.9 19.3 10.0 6.7 4.9 2.3
5 cortex 54.6 31.8 31.8 33.3 30.4 29.5 31.5 —
subcortex 23.6 6.1 2.4 3.2 2.4 3.5 3.5 —
6 cortex 56.3 43.3 47.5 45.6 48.8 42.8 31.8 —
subcortex 50.6 51.0 54.1 48.5 46.5 45.6 40.8 -
7 cortex 32.2 18.7 15.1 13.5 19.3 — — —
subcortex 41.3 33.6 20.4 18.7 13.3 - — —
8 cortex 60.3 9.9 40.8 32.5 51.3 49.5 — -
subcortex 25.7 8.8 10.7 12.2 17.3 16.5 — —
9 cortex 36.9 36.1 35.5 41.5 47.8 52.5 — -
subcortex 34.7 34.3 34.7 28.9 30.8 26.7 — —
10 cortex 60.3 4.1 44 .4 42.5 44.7 46.2 4.7 —
subcortex 66.0 36.5 43.3 39.6 39.6 34.7 36.5 —
1" cortex 43.3 30.1 28.9 36.5 38.1 40.8 45.6 —
subcortex 16.0 12.0 12.6 10.7 6.9 5.1 9.6 —
12 cortex 36.5 34.7 39.6 47.5 59.7 40.8 47.8 -
subcortex 19.5 12.0 21.0 17.8 22.7 19.3 14.7 -
13 cortex 34.7 30.1 33.0 34.7 30.4 28.9 21.7 —
subcortex 69.3 40.8 43.3 45.3 40.8 42.5 38.1 —
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Table 2 (continued)

Dog pre- imme- . pre- imme- . MA
hr
No. occlusion diate 30min 1hr 2hrs 3brs 4brs hrs anastomosis  diate 30min 1 flow
14 cortex 50.2 26.7 20.4 14.1 25.2 21.0 — — 21.0 60.3 61.3 57.8 32.0
subcortex 20.1 7.9 6.3 3.5 3.6 5.2 — — 5.2 14.1 18.7 19.8 ’
15 cortex 49.5 27.7 23.1 13.9 15.4 22.7 — — 22.7 38.5 46.2 42.0 26.0
subcortex 16.9 10.7 3.8 6.1 4.0 5.8 — — 5.8 28.9 33.0 28.9 )
16 cortex J»m.w 26.8 21.7 18.0 17.3 13.9 16.5 — 16.5 34.7 32.7 37.5 21.0
subcortex 26.1 2.9 5.2 4.4 - 3.8 4.6 — 4.6 22.4 25.3 30.1 ’
17 cortex 47.8 23.1 26.7 27.7 23.7 37.3 3.1 — 34.1 43.3 51.0 47.8 92 5
subcortex 27.2 20.4 25.5 24.8 13.9 11.2 15.8 — 15.8 42.8 21.7 26.3 :
18 cortex 53.3 47.8 40.8 46.8 46.2 43.3 - — 43.3 61.3 47.8 64.2 12.0
subcortex 26.5 11.8 7.2 4.8 3.9 4.7 — - 4.7 63.6 60.3 69.3 :
19 cortex 49.5 37.5 39.6 34.7 31.5 27.7 24.8 — 24.8 30.5 30.8 40.8 12.0
subcortex 13.1 12.6 11.0 9.6 8.3 5.3 8.1 — 8.1 11.1 9.9 20.5 .
2 cortex 58.7 66.0 46.2 34.7 32.7 — — - 32.7 69.3 77.0 69.3 2.0
subcortex 49.5 60.3 48.8 30.1 43.3 — — — 43.3 36.5 43.3 46.2 )
21 cortex 52.5 — 24.3 14.1 22.7 21.4 17.8 — 17.8 54.1 — — 2.0
subcortex 42.0 27.7 22.4 26.7 9.6 9.1 9.2 — 9.2 27.9 — - )
99 cortex 49.5 27.7 24.5 28.3 19.3 15.5 16.5 — 16.5 4.7 34.8 33.6 98.5
subcortex 33.0 19.9 18.1 17.3 19.5 18.1 10.7 — 10.7 24.1 24.8 22.0 )
23 cortex 48.8 31.5 17.3 23.7 31.5 — — — 31.5 48.8 40.8 42.0 18.0
subcortex 48.8 34.7 32.1 — — 23.1 — — 23.1 28.1 27.7 27.2 )
2 cortex 57.8 15.1 18.2 19.3 15.4 11.4 8.3 13.5 13.5 85.6 69.3 69.3 13.5
subcortex 58.7 18.7 18.2 21.0 16.1 9.2 21.0 20.4 20.4 83.5 61.3 67.9 )

Abbreviations : 1CBF =local cerebral blood flow (ml/100g/min); MA flow=maxillary artery flow (ml/min)
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E FEEPICH 2 AMEEEEL 2. DnT,
# 5 mm IR CTRIZEBT OB A # 1B L, AR
By hitEP MM EENFEEIBE, 1,
77 4 BEETE, B3 8 ~10u DR
¥EA % {E L, hematoxylin-eosin (H-E) 6,
Kliiver-Barrera (K-B) $fiz THREREYICER
RIAELSL, BOMELOFELREL ..

-] ®

EBRDPOERMO A R, B&CLENE{LIL
Table 12" L 72, KFESZRA, MCA B,
MA-MCA anastomosis FDEIERT#% O MY
2, FHESREICAENOEIIZED LN h -
72, FMNC & B RMITFEEH0m] TH - 725,
FHEIREIZIOmmHg LLTFICIET 562 &3
B 7z,

1. MCAHH# ¥ &£ *MA-MCA anas

(GBF m%m /min
70

401
301
201

10+

N

|

tomosis |- & % ICBF m%&1b

Table 2 2244 X T ICBFED £ B
data 27RY, DWW TLHUTOM ML TR %
ERT5,

a, FHEIcEIT%EL

Fig. 3alzw&mpl, EVWAMKFL2EHT
MCARAE#NEEICBF &Lz 17
oy bL2LNTHSE, MCAREZNELN
BELZDOBBIZOWTAS L, FAZERTICBF
1332.2~63.0ml/100g/min N &HEWIZH N, F
$349.4+8.4ml/100g/min (+standard devia-
tion (S.D.)) TH » 7255, FAEEH%I39.9~66.0
ml/100g/min DFEEAN T2 NDEILEZRL 72,
ICBF DEH L AT 2HEIZH T THE L LN,
FEI1BIPAEL T ICBF 2 &{bdte v,
ZVIE—BAICE T L CLREICEBEL TL B
LT, BAYIZH25ml/100g/min (BAZERTF

1 immediate 30min  1hr
MCA occlusion

Ihrs 4hrs Shes

Fig. 3a Time course of the cortical ICBF values following MCA occlu-
sion. In seven dogs (*), the ICBF values decreased immediately
to less than 30ml/100g/min and finally dropped to below 25ml/
100g/min. The other 17 dogs maintained ICBF values of more
than 25ml/100g/min following MCA occlusion.
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LCBF lnl,{oo‘/mln
80+

704
604
50 \
404
301
204

10

789

L
e

imme- 30 1hr 2hrs
diate min

-~
3hrs

imme- 30 1he
diate min

Anastomosis

4hrs 5hrs

Fig. 3b Time course of the cortical ICBF values in 11 dogs receiving
MA-MCA anastomosis two to five hours after MCA occlusion.
Following the anastomosis, the ICBF increased to more than 30
ml/100g/min and returned nearly to the preocclusion values.
Transient hyperemia with an ICBF value of 85.6ml/100g/min was
seen in one dog, which had shown the most severe ischemia with
a preanastomotic ICBF value of 13.5ml/100g/min.

¥ 1CBF {ED#150%) LLENEICFRAN Tz

1BIThHs. CHLBRRKICBITL2BE X e

ptomeningeal anastomosis 7Ej\x72728 & &
Zbhiz, LyL, ZOKHE ICBF »25ml/100
g/min P\ Bz (R 72 T 2217609 7 Fid %
DEETEBKES, *CICKETHEICEY
THLDRBMIZHE- T2,
E2HIFEE% Y L EYEICBF #30ml/
100g/min LLFIc{ETF L J#8y (FE®R2~5
B H ) 1225ml1/100 g/min i 112 [ - 72
THT, TNnLizLflgRo K ETRENER
DML E - Tz, —F, 10ml/100g/min %
BOEIFRET2E L VEBIIZEL Lo 72,
MA-MCA anastomosis FEATH11FI MR
2BsfEIc 260, 3eERIBRC 34, 4BREEIC
56, #LC58#BIz1%lT, #1#1 Fig.
3b o< L 72, YEHIEE ICBF 4#725ml/
100g/min REHBOHI 7 B, THLAEDL D

4P ThH-725 Pamick ), FnEnssm
RO LN, YWAEKICIZICBFIZ3~XT30
ml/100g/min 2L Eic@E L, 1 BMET
33.6~69.3ml1/100g/min N&EERNIcH D, 13T
PAZERTEICE L 72, WA E1%85.6ml/100g/min
& —B¥ hyperemia # 2L 72 1 #ix, Y3450
{313.5ml/100g/min ¢ | L E VW EMICHE - T
Wiz,

b, EETEBEEBEBICEITHEL

EETEEER T2, FAZER ICBF & &%l
BN ERCHUENERICL-> T, AEL L
EBIEIKAE AR ENEFNLREAT S H
D, INLNICBF nEL: 1H L7y b
L € Fig. 4a, Fig. 4bizRL 72,

IR B g Tix (Fig. 4a), BB EM F 1y
ICBF46.7+12.2ml/100g/min (+S.D.) 75,
MCA BZE#E#H1225m1/100g/min (BHZEH]
] ICBF {EN#150%) RiGOBIMIZ% 5 L D
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FR2BR 6 BITH -7, HETIE (Fig. 4b),
BAZERIFE ICBF21.2+5.1ml/100g/min (£S.
D.) #%, [R#E%Aa9/210ml/100g/min (FAZER]
F1#) ICBF fED#50%) RBABMIZ% % LD
BRBF8HITH-7:, Thbh, KAHE, H
BEhHb¥T, 2401445 PAZERI T ICBF &
DH50% KB RIMIZFE > Ter7z,

MA-MCA anastomosis i3, IREE T3
(Fig. 4a), MCABAZE#% 2, 3, S5EMIBIZE
18172, 4rHBIC 28T, EH56iTL bR
7z. 5 flo 5 LY4ERET ICBF #925ml/100g/min
KiBOEMEIT 4 BT, WAEMICL ) EFNFNR
BnlL, wEE%24.1ml/100g/min LA kiz % -
7o, TS5 b 3FNIEMOEEIZ 5 RE20m]

LCBF ""/mog/'“"'
804

701
601
50+
401

304

H]

EBRETMCARENMESZ CIZEEL 24 -
72, A HIEA43.3ml/100g/min & fE iz
Mas et o718k, ICBFOEE LM%
Do 72, YWAE%S3.5ml/100g/min & —if
o hyperemia 22 L 72 1 §lix, koo En
FiH*E W e hyperemia 22 L 72 L D L F—F
Thoiz,

BEFITI: (Fig. 4b), BAZEm 3efIH, 4
B B & 35190, B 6 AymemiriThbh
7. 6%l b, ¥4 HIICBF #°10ml/100g/
min RiFORMFUL S FH D, PEETNTHE
mL7z%%, Z0RERKAEMNICHLEFRT,
209 b 3PN kEEI MCA FAEREICEEL
725, 1REBTL 2 5IcHMERIzH - 7.

imme- 30 1hr 2hrs
diate min
MCA occlusion

dhrs S5hrs | imme- 30 1hr

Anastomosis

Fig. 4a Time course of the ICBF values in the subcortical gray matter
following MCA occlusion (in 12 dogs) and MA-MCA anastomosis
(in five out of the 12). In six dogs (%), the ICBF values finally
decreased to less than 25ml/100g/min after MCA occlusion.
Following the anastomosis, the ICBF increased slightly by 5 to 20
ml/100g/min, but did not reach the preocclusion value in three
dogs. In one dog, which had maintained the preanastomic value
of 43.3ml/100g/min without ischemia, the ICBF showed no
significant change following anastomosis. Transient hyperemia
with an ICBF value of 83.5ml/100g/min was seen in the same
dog, which also showed cortical hyperemia with an increased

cortical ICBF value.
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lc'F mleo‘/mlﬂ 63.6
60 a2
T
304

25

154

104

1L
L

imme- 30  1hr 2hrs 3hrs 4hrs 5hrs imme- 30 1br
diate min diate min
MCA occlusion Anastomosis

Fig. 4b Time course of the ICBF values in the subcortical white matter

following MCA occlusion (in 12 dogs) and MA-MCA anastomosis
(in six out of the 12). In eight dogs, the ICBF values finally
decreased to less than 10ml/100g/min following MCA occlusion.
Following the anastomosis, the ICBF gradually rose near the
preocclusion value in three dogs. In one dog, which showed
marked hyperemia with a postanastomotic value of 63.6ml/100g/
min, the ICBF declined to below 5ml/100g/min immediately and
at four hours after MCA occlusion. In the other dog that had
shown mild ICBF reduction following MCA occlusion, the ICBF
returned to the preocclusion value after transient hyperemia with
a postanastomotic value of 42.8ml/100g/min.

—7%, YAHEA15.8ml/100g/min £ BE & L
TIIRANBREIRETH -2 161k, W%k
42.8ml/100g/min & — & & # hyperemia
%, 304, 1B$RE%IcI3 MCA FAZERIEICEL,
o E&H LB TH - 72, YA E%63.6
ml/100g/min & &8 % hyperemia # 2 L 72l
i, MCA FAZEE %4 5 5 ml/100g/min KN
BWRMA 4 RMEICYWANET LY S  TRK
LT,

¢, Donor artery flow & ICBF ¥ i
(AICBF) t»Bi#E (Fig. 5)

YARIN donor  artery Td % EEIIRINEE
(MA flow) {312.0~42.0ml/min H#FE RN T

E#)23.0+8.8ml/min TH -7z (Table 2).
YAERM?ICBF 4%, KE, FETIKAEB LU
EETAZICBWT, £ £Nh25m], 25ml & &
U*10ml/100g/min KN E M 2 2 L 725116 »
Froy&E#? AICBF (=4 E#% ICBF—
&1ER ICBF) &, MA flow : DB #E %Kz,
MA flow #%12.0~42.0mi/min o & W 7 15
£, 1345FrizcB v, AICBF iz, 13i3—
EDOLPIEFEIBH LN, Tb b MA flow
I 2 DIz - T AICBF »98mL, &<
KEEBLURETAREICEITS MA flow iz
¥4 5 AICBF IZEETIRAEICBITA2 L0 4
EWErEL 2.
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Fig. 5 Relationship of maxillary artery

1 * # =
A/CBF ml/mog/min o CORTEX 2 (3 #FF) I2EWT, MA flow #%12.0,
- o™ A SUBCORTICAL WM 13.5ml/min & {KETH % iz, AICBF n¥EH
] Lwa 4 SUBCORTICAL GN TEEEBOL, LIV TIERENER
1 Bl 50 TEFRT 3.
a0 o b. HREHERHI
. o Dog No.16!t (Fig. 6), R E:EHETHYE
30- o (N8) & bic MCA BAZEE %4 5 ICBF [3{ETF
A L, 4O AEMICE VEBEL BT, B
201 2. A BWHEEN A% b RO M b EE
- AA 52 L %L T3, B&i%iC, donor artery
5 THHEMA 2 clipT 22 LItk N BURNE
Y 5721, UAMHERICE TV 52 L 2R
LTw3,
Dog No.22ix (Fig. 7), BRE* KRETKH

—
L 4 (.fr"..mtfmw"" B (#3) & b iz MCA BI%4% ICBF 1345 L,
VAR AR hLre, ABITI R

(MA) flow to the AICBF following EETIKBEN ICBF EMIIBRETH- 72,

MA-MCA anastomosis. MA flow ran- Dog No.18t (Fig. 8), MCA BiZiz kY
ged from 12.0 to 42.0ml/min o ~
AICBF: postanastomotic ICBF WRARETAEE (NE) 2B 2fT

minus preanastomotic ICBF.

JCBF ml/wog/min
80+

— CORTEX
«oce SUBCORTEX

imme- 30  thr  2hrs  3hrs 4ﬁrsI imme- 30  1hr }
diate min diate  min Donor artery
MCA occlusion Anastomosis clipping

Fig. 6 Both cortical and subcortical ICBF values declined after MCA
occlusion in dog No.16. Normal preocclusion values were
regained following anastomosis four hours after occlusion.
No infarct or edema was detected.
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Fig. 7 Dog No. 22, following anastomosis, showed only mild recovery

£

of the ICBF in the subcortical gray matter compared with
moderate recovery in the cortex.
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Fig. 8 Dog No. 18 showed only subcortical ICBF reduction, whereas
the cortical ICBF was preserved at more than 40ml/100g/min
following MCA occlusion. Immediately after the anastomosis,
the subcortical ICBF showed a marked increase from 4.7 to 63.
5ml/100g/min. No hemorrhagic infarct or edema was found
histologically.
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Fig. 9 Dog No. 24 showed the most severe reduction in the ICBF in both the
cortical and subcortical areas for five hours following MCA occlusion
and also showed marked ICBF increase to more than 80 ml/100g/min

immediately after MA-MCA anastomosis.

No evident edema or

hemorrhagic infarct was noted except minimal (microscopic) ischemic
change around a part of the cortex and the centrum semiovale (see

Fig. 10).

» 5. MA flow #12.0ml/min & {&\VDiz {2
b LTy Mc L, 4.7 563.5ml/100g/
min ~* EFHiCHEmML 2, L2l LERs
S UMBFIRETIIHNBZESCH O EEEI S
BTz,

Dog No.24it (Fig. 9), MCAPAZEBE#%H
£ 15ml/100 g/min #i 1 > 1CBF M & Al - F Kt
L7#T, 58MEowEmaioEE TIZMmn
iz l~T13.5ml/100g/min & & L {RME % T
L Tw7, &#liZ donor artery T& 5 MA
flow #713.5ml/min £ BV i 2o b b6T, ¥
SWE% KE FEEER XK &b
287 hyperemia & %t -7z, ZOHL, FKR
THL»A L RESCHLEERIZALNT, &
— R EBRLBHFTH-72, Lo Lad s, HE
Yufh = L 2 #Y K T3, B'E (posterior
sylvian gyrus) H—& &, BHAGIz, BE
DGEEEDET 2RO 72, R LENICIE

neuropil (F#EME) Zefa(l & mEEERENE
K, B&UHEREROEEAENET (nuclear
pallor) % ¢ DR IMHEILE & 72 L Tw i (Fig.
10).

2, HiRkr REENRE

#HR E, WEREYRET R4 & 12 midline shift % {
%5 &9 HL L RIZESRH MEEEL 2|
BobNh -7z, BEAAIC L 2 HBHEMER
FIABMLICZ » CALN S SR 0 & BANE
REICRR S5 N T 72, BISREMLIC—E&L T, K&K
~DRBERL, YAMEED surgical trauma I &
5 B EZRBOMSHEECRNN 7 T ETHEAH
Er@AdoN HERELLUK-BRAETY
FFER 7 B M2 I3 AT ) dog  No. 24 LSt
IRRBTZ L3 TEL» o1z,

* -3
1. EBRFEIZOWT
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Fig. 10 Microscopic minimal ischemic change observed in the centrum
semiovale in Dog No. 24 (H-E stain). Carbon black is perfused in the
vessels. Vacuolation of the neuropil and enlargement of the perivas-
cular space (arrow) are seen.

#* IR & &9 (transorbital) approach iz & %
MCA BAZEkhs, N TEY, &9, KR
BOWTHEIN TS, KICBWTUIRE
RATOTEMBHE L W EEIN TR, KE
BTk, BEANSZ 3L L THEL, FHAE
BHMWME L A\ 5 Z L & 1 transorbital
approach 2T RE & %4 N, BHICHEEBEELICEH
ETDHIEHTER, REDOFEIZ, RcERE
HBBEE5256Z %< MCA#AETLZ &
T&E%EZ5i12hb. £72, 27 approach D
2, KizB 2 £BESN —EBENSHRY
AT » % maxillocarotid anastomosis,
internal ophthalmic artery, external eth-
moidal artery #{I8EL TH < &, HEHRR
DE|MATHE M NERTH 555, MCA
FAZICL NRBEMZ2EXRI LTV REICkL
2Twa EBbii,

ERESN—EENBRYAMIIINE T
DBRETRITRTRKREBWTfTEbTw
BUaN20=22) - = 4 |3 FRE| A I S SEBIAR R AT &

CREL, M nERSCEYZNEL*ET S
ZHTHY, H»TL Asari 5VDHE L 72
MA-MCA anastomosis i3 donor artery & L
TH MA DHEENE S T, BREEIEB LN
LHERD INFERAGV, HRTHER
ZZRFEIZI00% TH - 7225, £BH 7 ICBF 7
B b L ZNRFEE2THRT IRREIEBLNT
w3,

—75, AT Rs i i & 38 € 1< B L T3, Aukland
LODFRI W -12KE I VT 7 RE#ER
L7z, A&, BoOBA, T4obb=kTi%k
BRrfLEE & LT, “local” CBF %##& MET L
S TRLTIENTES, Lo bARICRER
Zb% B L TRIETE Rm28L, KEY
ABADIRIES LEAZ L0 5, BE, BME
BRiZELCHAWLNS & )2 % » 72, Fieschi
L9, BICBWTZOXKREBRAI L DB
BB ICBF L MIETRETH 5 Z & 2 RiE
L, A& % FH v TCO, response % autor-
egulatory response # ZH T35, FENER
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T3, AHPERIC L Y PaCO, N LB % 5
mmHg LIRIC & ¥HB 2 2 HTx, 372 EHE8)
RELERDBRFPEELLEB 2 E2S
7z. #€- T, PaCO, ®°1/E#* ICBF Z&1tiz &
2 BRI AT, 1TITHRIC MCA BAESY
EMic L 3 ICBF nE{LERbL TR EE 2
L7z, Wash out curve d@#Ti, &% two
minutes 2 CEFHHE I N2 4%, BRM P OKE
A" 2 7 recirculation #* EE L TR 1 7
ZEBELY, FNLIED curve A8 B KD
nFEEERbLTWBLDE LTHTL 2,

EERRIAIC L 5 BB EZZNHALIZZ »
BB A M L B OBETH - b,
ICBF M€ L THIBE & b e » 7z,

2. EBERIZOWT

B M E PR ZE B MM AT R I B3 2 REREYRF
iz, BEMIcAB L, FELTUR, BEA
7o RBREIAR (MCA) #EREER o) — e 858 Wy e
E, BR#OEEESH MEEENRBL L W
TFREBZRIRER L O ERETIC LD, SIS
miciit 2 &1 % EEEEEF, v hb® 2 critical
period # KD 2 ¢ 2 A2 5L E2HL Ty
623)“'25)'

—%, Bl LRMEENRERICEL Y, E
BREYR R M & MATERICE L THL R A 8
Ld LItk ~7, Waltz 5%, Sundt and
Waltz®i3, ®Kr 7 ) 77 RFEZHW, HELE
(squirrel monkey) > MCA FAZE# N K E MK
BNETOREL LB L, BRZNELLRE
LTvw3, #0#R, squirrel monkey NFHH*
HWENHLCBFAETIREL (, %/ squirrel
monkey T & FiZE#£ ¢ CBF i3 ZERIEN20—
50%NHEANTHRA TH o1z LIBT3, &
iz, A% 2BMBIcnfTHER2TL) & H
EREICEET 6L, PAEFELD X 5108
¥ % hyperemia # ELBEES 2 72T &
PHY, MRTAEONEE - FHRRHKET
hyperemia NDRE B H - - L HiEL 72,
LI ABREEHTCOREICL D, Hic
critical period 7ZIYNME TR <, BAOANEE
& ¥R (intensity and duration of
ischemia) "> B MTHRORFE*ELET
ZEELRTFTHHLyEHEINL L ich

Z S

7]

-7z,

I l, EREESN—EBENERYA
iz & 2B MH0TERCEL T, RERAW
Crowell and Olsson?®, Hayashi®®, &f|®7%
& DIREEE I BT CIE, BIRE R H Mg
BEIZDLNT IR TCREFLHERIBLNT
W3, Thbb, &I, MCA KAHEHT
RHREEL EOEEF SRS N0t
L, MCAHZE 1B EHwAmRTIE
3£ { ¥4, microscopic %/ MEEIZ &
KE-TEN, MBOMICHLALELESH,
AERBEHOYESMOEHELBE L 72, #t
U723, HEx AW —e MCA BEg0 M
PmMTHRE R, AERVZESEN—&E
ENEIRYEMIC L 2 SEHRTER I T~
TREBENICRIFLHERI B LN 2 L3RR
By,

FEERIZ, ZOSMHVARoEMESE, K
FRI2NVT 7 ABEE VI HL WER R EE
ErAVURERSEE, LRFT L2 LNTH
5. ¥, MCAMZE#NEN (ICBF NET)
NEREL Z0E, B UyaiTgonkEE
22T, REBYIRRPINE TORSE L
L THtRLE, 2w, 2EHYaMHERn
EBENEZE L 4 2 BOOEE L B E TR
BEF% LI DN CEE LT - 72,

B '8 F #) 1CBF49.4ml/100g/min |3 MCA
FAZEZET L T 2 DREIZEE { #950% i,
¥ % b 525ml/100g/min &K i 12 Fa 5 5l
3%/ 7HTH-7 (Fig. 3a). FoMIHE
ERIIMETLCLRECEELRY, 7212
ERDAZTLET 2D LWHITH), Zhb
it Kics T 2 8 E % leptomeningeal
anastomosis® 2B MATH & L TE W21
EEREND, BRBWOKRZ VT 7> RET
DRENTRDENLBRUHAEERD 015
v ICBF (& T #1%, #2889 " hyperemia (ICBF
Hm) BUIAERTIIECED LML 12,
N HLDFERIZ, KTIRESRHICH~NMCAM
B L2RFMERENNEENIBRETHL I
FRTLNTH B,

—F, RE:EETHEMER T ICBF &
TIBWHROLNLDIZREKEN, T bb,



EE— BENEIRYAHTIC B 5 MERENEIC BT 5 KRAVHTR 797

B8 T1325ml/100g/min ki g iz 7 51
(29%) TH a3l (Fig. 3a), FETHE
RS CI B B3 144 (58%) (KE'E25ml/
100g/min ki, B&10ml/100g/min KRif) T
B 52 B T BRSO H A M I [E 5 4R
BT &) RS Nz (Fig. 4a, b).
37, HREBTICBF 0EBE+ 4% LDidE
BTAEICBT33FNATHY, 1FLAED
PUIRETA LN L ) G RBEMZEHLH
ofz, INLDEETEERTR TN ICBF
ETR, BEHETCRP»LZEZEREDICEH C le
ptomemingeal anastomosis &, FEE»5HE <
BN RBIIR T H 2 FEBBEEIIY L TIERh
BHZLwWIEERLTWE, Zhbsd MCA
MEROEE, KETHBHHAE ICBF D&
Tit, HFS9NK MCA KARAZEHSEN )
b, EIAPL, BERK AL E0FERE
BICRLIEEI EZRL, EEZSTUAEER 3
BENATh-T V) REEHRERE L L (H
HELTWwWaEBbNSG,

3¢, BEN—FEENBRYASMIC L 2 R5E
BoEECET 5 ERICDOVW T, Fein and
Molinari®®»* X STA-MCA anastomosis 2
BWwTXe 7 )T RAEERATREL T
w5, #4503, height over area ZEiIc THEL
7> I SE &R o regional CBF iz MCA FAZ Al T
31.1ml1/100g/min, FIZE# 3 BRI LIA T11.1
ml/100g/min ¢ HEICET L, WEMETL
LEBNTEME A7T15.32ml/100g/min i % -
REBRTWS, LA LYE#%knELS. 32ml/
100g/min i \» F 72 B % 51 750% 12 £ 0
CBF TH N, BILKE,SEEL 2 L i3T5
[

Iniicx LT, % HMAMCA anas-
tomosis T3 £ E ICBF i3, £ fIs#eyicid
33.6ml/100g/min LI EicsEm L, B4 nfl 2K
FLCLIZIZHAEREICBEMEL Tz (Fig.
3b), Tz kix, KniB4E donor artery & L
TIHSTAILN L MADHEHOEENKD
TR LREBOERZ &2 LB 2R
Tw3, B%, Fein and Molinari » STA ®
MR 2 F49.5ml/min T, FZXEHMA M
WEFEH23.0ml/min il LEL (D%,

Nishikawa 5223, X MCA MIZESE#H &
BRI BEEN—EENYAM TR, £
NHEIED MCA K EEIRES & U1/ O, ten-
sion #HEL T\ 53, bk, KHEBIMREES.S
mmHg #* MCA FAZEic & Y 17.0mmHg i B &
ZIET L, WAMICE ) DR EEIREIL59.5
mmHg ¢ FAZEREICEBEL, Lo #H#EO0,
tension § A#kicEE 2 A7z & LC, MCA FisE
®RBFOYSMOEHEEHREL T35, L
L, BFROEENEE, & ICHESRET
FEEEBOMPENE L\ D EH L OREF XL
ANTwiswn,

EES—EENERY M BB T SB R R
3 ICBF % {83 ¢87: 2 L IZAREROH
LYHIREBbNd, ZnHMNEERREI
HRTERETH -2, Znid, TEMEEIE
EhLBLEVWKREBIRTHLZ L, Wak
T CIZICBF R LBV 12hTH H ) L EZ
5N 5, L Lus s, FHAL hyperemia # %
REATGLABENHEMTH-22 LI, BE
WA MR MEEE L R TRRID L
I RMBHICE I TWwEREEZLNE ).
EETHETIZICBF o#mMnREIIEETIK
BE LN, oM s bicEmL
w3 (Fig. 4b). —F, EETRKAETIE1
F%#kE ICBF DEMIBRETH), 1%
< L IER % A3, MCA PAZERIE F THEIE
L7z Lz Tk (Fig. 4a). ZOWYEHiEN
IKEVE & AE X251 5 ICBF #liaE i,
T M EHEPHEREENRCICINEL
ERE I L CHEFEAELG R 5 2HICEL
LD LEEIND,

Donor artery T# 2 MA L& & W&
#o ICBF m#fn (AICBF) & offic pIBEfR
BhdIENEERICTRENL (Fig. 5). Z
nz i3, Yeiic L WIEE% ICBF nEE %
BHciE5 29I, BOOREICRE ) TS
7r donor artery DMK EAL FTHLETHSZ
LA R®EL TS, 50z, ICBFi3100g &\
SHESERLLVNATETELINGD
T, BLOBEITTEL Z0WEHS), BLV
BB AT % 2o 7z fLRE T HBREENTA
(distribution) %#3B#EL, Z#IZR4& 5 donor
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artery DIMRE*HEE T L LHPEE L -
T 5%, ZTNHZ ki, Hitchon 5*®DERT,
donor artery T& 5 STA #FA%ET % &, R
DHY b TRl KB EIRSEER, B, /)
B 7 & o0 CBF I Bl AT & % A~ L -C B M 518
~FSE (redistribution) & 1L T20—35% R
BT 2R ALNLI L EEETLTHAS
7.
& T, WA A & 1172 hyperemia i3 2 Fl&
), 2 512 donor artery DI ENEMEIZ L
b b TERY ICBF o#in (AICBF) #7
L 72 (Fig. 5). = hyperemia i3 #1:i% ¢ donor
artery D MIFEEICHBIL 72 ICBF OB & v»
24N LROMNDEREALNENVHWE—
B 7 reactive hypermia®? & L TR EN
5, %% dog No. 18 Tz BT L IREEPIFEY
I3EZHSNT, HE hyperemia & 3B bN %
#-7: (Fig. 8), %7, dog No.24 TI3KH,
BB T# & L iC hyperemia & % - 72 47—
HTHY, H—KVBRLBET, HL»%E
B HmizES SN h -2 (Fig. 9), LaL
s, —ERICREN T ROEELS RS LN
roiEflnATHY (Fig. 10), ICBFIETH
REL ZOFHRBE LML TE2 5 L BKRE
VR TH-72. $bb, MCARAERNEE
ICBF ##915ml/100g/min & Z L {EETL 2
LIommkEs S5 BRI LR L 2 oomick L
TRREENEO L EZ SNz,

T, Bk m 2 En ICBFBE(KEZIVT S
YABICLB) b, MREEER MR
ERNEES L CHREA A >R 7R
¥—Rif % & L NBEIZ OV TH L WERSM
R¥#H® o b L& 9 i27% 0, infarction
threshold®?, ischemic penumbra®Z & D&
IRIEE LT 5, Morawetz 53V, Jones 57
IIHEEL 2%\, MCAD—KHH 2 i
KAREW #1T% v, B2t ICBF &
(residual flow) %, BT 2 WREHLFEE R
BIEZE LML TR LT3, T4bb,
ICBF #%23ml/100g/min FRif - % 5 & o8 89
ZEBHKESB Z D, 10—12ml/100g/min
(infarction threshold) Kii#*2 — 3 BEfiH 2
V1 {317—18ml/100 g/min il A% &k A By 12 4

 #H =

T2 L ATHBBIEEICIES SV ) EREETC
V13, %72, ICBF #*5 ml/100g/min iz (&
T4 LDIIBEEBRELEL, 2BMEIC
BREL CLERIZUELET, FL v hyperemia
ENNEE MO EES &2 L TETL
2 EHEL T B, —F, Astrup 532 3HR
B L 72 baboon # Ay, MCAMAZIc L 2K E
ICBF D{ETEE L, MRHERNERNESD
(evoked potential) MDEEE ¥ a1 40 fa R
E (RN K, HY) L OMEIZSWTRILT
Wa, DR, AIEFEEE NS ICBF 0HE
#$15—18ml/100g/min THEHIBEEIN LK
fEA*10ml/100g/min TH D, T HWREIZIE &
FNAICBFE2 AT RBOKEICHN L Tis
chemic penumbra® & \» &% L 72, ¢
% b b, ischemic penumbra N 5EIZ, EEREY
1212 MATERIIC & 2 ICBF o#iniz & 1) #ides
R BIETHEOKIETH ), RAEay 7 ML
BIZBM- T i3T5,
&) EBHMRICE N RE N2 ICBF
ELEEBENHERL 2L TAL L, RERIC
BTy Ay BNZER O SEES & 272
EUSTRTRFLHERME SN 2 LB
T& L), SLEEAERER,» L, SEHys
BN EFBRIIRE L 4 2 BONKEE L hiTHE
FE CHORBBERTICEL CTLEEL R E
ST EHTES, Tbb, EEICBF 774
1542 & 25ml/100g/min D& FE N R MK HE (BAE
A7 1CBF ® #30~50% » iz #H &) T, le-
ptomeningeal anastomosis iz & % B % A
1% ICBF m BRRAIEIIL A, FFERIC
BETRERAS 2 UL B LR FE
L, MEHEERKOBBLSBEINGOT, ¥
A & 3 ICBF mRIEREHICLEEL 3 L
J. L, CoBRENEMKRET, MCAME
%4 RESRELADSEIWEM T L
N5%LIHEECH MEERICIES Z & %]
REEMICENGRRZ2 L6 LB LR &
9. Z N ICBF {E i& 4 iz & ~X 7z infarction
threshold %° ischemic penumbra @ % % (2 &
WETH 2D T, ZORMARETHOYAMIIE
ICIEETR L WS ED A% o T SR EE
EVHETHORMEITEINS,
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3. BERMEYE

EREREgIC, BiEEIm (stroke B!) SUMEHANIHE
N—EEZENERYAHTIC DOV T, stroke in
evolution NEXFEN L N, BLUBRELWLAP
EENLDIEMTHo R REINTWS
¥, ZHHLNEREBEE THOFMIIRIETEHT
b Tnigna-o,

£ iE, computed tomography (CT) %
positron emission tomography (PET) %t &
PHEWT, BEOSEHDOBERIME»=RTH
ZtCBF & LTIIEEIN, W 22DHFL VR
REERY B o5 k) ick ), BHEHYAR
BENEBAEIZE & %0 5 CBF  study RHifU#H
DERHFATE b T3, Baron 533, PET
% AT CBF IZ{ET L T2 3 psRIEMEICAARH
Bk (BEHMNE »rENLTKER
misery-perfusion syndrome & F:-UF, W&
Iz omErHE L EMNZETRLTW 5,
ZHERIBERNICIEAEROREELET S
NESIREAEETH - 2. —BEELREFZ
3 T% <, stroke BB SELIcL, BE
acute misery-perfusion syndrome & L TZ®
REFEHLNDZ b, BUHAYEHDOE
ExE2592TIN& )% PET study TP
MRIERLIOORWEBRNEEE L) 5 5 &
Bbnha,

—7, Olsen 5%, MCA BAZET2RE LI
stroke N B E (2D T 3 D criteria ¥ il R
T80 2:BUHBL, BREKNEB &
regional CBF study % xfH#EF L, ischemic
penumbra o) fE % 4 B R & 7% B B 1 (stroke
B) SM#o gk HHEE (collaterally perfused
area) ICLHFET B EERLZ, ZOBMME
) CBF study M#F#i219—49ml/100g/min
D HBEHE M HRE T, autoregulation [3EE
ENTwaP, CO, RittIRIzNTVWB T E
Thotz, £, 320 criteria £ 13, OCT £
REETHEBIZOAEEHLRE LERIZERIC
#2%, QMCAEBOMETHS, QHES
IR4E18 delayed filling A*IEI MATH % AL
THRHEANS, Thote., ZNLDREIER
AT AR MATERIC & ) MR EE
PR TEL I L ERRL TS, ERIILX

N MCABETRREETEERERICEEL &
7Lt vz g0t CBF DfE%R & b,
EEZNEFERIREIZ Z D Olsen & NEEKRBIN
AERICHEL TS LBbN.

Nk 9 BMEAOFIEESFRRAYIC L IREBIC
BE S EILSBEND L) Ick B —7, SR
M TERZ CORMNETF, §4b b criti-
cal period (ERFREJIC 6 — 8 BEfT & SN T2 3)
PIERSELIFEEOREVITHONTVSE, &
NICIIBi{R#EHE & L T barbiturates® %
mannitol'® N L, MFEEMPBREMHEENTSH
o induced hypertension R EEBREFEEL &
PEIND, Fil, BMBNLETIE, FMHIRER
DEHECEINR D % I3 FFIR graft®® iz & 2 H#H#4
hFEENEKREL &L EREN T3,

DERRTE L ) B BRREEL LD
LRI L 2 EBERDRRICMZ T, critical
period #ER 3¢, BANEE L ZNEEICR
IS EnFEREFBICEBRTIZ LN, &
HHYASMOEETH B L OHEEGERE L v
JSHETOEMERZ L 72 6T 2N 51:NEKREY
REBELLDBTHA.

&

B

MR A24E L Ay, BEENICEANFX
fughhk (MCA) EEIRMEZ TR, KEZ7
TI7 v AEIRT, L4BEBORE LRETHE
HEB OB LR E (ICBF) % &89 HlE
L, BOLOREL, ZoRB RELE. 20
5 B 1188, MCA A% 2 ~ 5 s H I, BRE
N—EENBRYEM 21T, ICBF D%k
1B CEBL, TR LML TR
L 7.

1, BETI3, MCAME®R 2 ~5ME X
THICBFETORE L 20 &8I13, le
ptomeningeal anastomosis = & 5 &l 478
% A~ L T ICBF #25ml/100g/min LA iz f& 72
NTWz17HE, ZNREOBMIZHE 72 7 6
n 2T o Nz, LA L, 10ml/100g/min
Kiio) ICBF ARG T2 EF L WRILIIE L %
oz,

2. RETELEMERTIY, KEEBHEE
AT TRETL, #n 20 ICBF {E4%25ml &
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& U'10ml/100g/min i & 112 & 2 Flix, 6
Bl 8, FH14BH D, FIREHEICKL, 5%
IR ILICFE - T 7z,

3. AL D, EEICBF iimL 31
PERMEICEEL 2. —HERETRBMEEIC
BT YL ICBF oz 27257, THREIR
FEICHRTEBRETH 12, LELLEYL, &
BH 7% hyperemia # 2 722 TG L ABENHEM
Th-722 &, VAR MIZE = M 4HEE
FRTHERES LW L 2 HEBHICEDITT
WhrkEZ LN, £, RETFTKAEDEH
EETAELINLICBFOHMIIRETH -
7z.

4, Donor artery TH % MA DS &,
ICBF o2& (AICBF) oiciziz—%En
WHIBERA D LNz, ZDZ s, BAD
BE L ZznEEIZRE ) T % donor artery
ONFEEZ2HBT L2 EHEETHLZ LR
S (WA

5. WAM#HE T % hyperemia i3 2 iz
ZHLN2H, Tsikv bW 3 reactive
hyperemia * #2 bNEEL LD EIIBRbN
o7z,

6. TRWE L OREENRETIE, HoH Y
BZRECHMEEEIIRO -2, 18z
WTHDAEEN—E & PP BN LR
ML E B2, Zhizt MCABERBRDE
Z ICBF »15m1/100g/min L {EETL 24 =
DR MARAEAS B L TR L ooz L2k

X

£ # A

E- R ACY (WAN

U EnEB#ERnsFict D, REICBF »*
#1157 & 25ml/100 g/min o) &5 o) i Mtk % (B
SERT ICBF M#330~50% N EICH %) Tli, le

ptomeningeal anastomosis (= & % I8 1175
M7 5 ICBF ORIEIILE AL, F/-[EoFic
BE TSR 30 N8 B IER S EE
L MBI R ) H B 15 & L5 ) T
I2& % ICBF o BEX»BRlicLBELENSG, L
b, TORENRMAREL 51, MCA FAZE®%
4 RE 5 BE LA SHAIY M iR Eh
MMEEL R T L & K REEHIC BRI L
RELLLLBLZEHTRENS,

F7:, BEREICBIT 2 SEHYARIIEET
BF & #ruichEl ) MBS EE L WO ETOR
SEDEIFEI N B AT, ZDNhici, SR
TEIRBNIE 2 & DICIRIC & 2 BIGER BRI
2T, critical period #ER & ¥, BONEE
& ZNEBICRE ) KA L MG E 2 REIC R
THZ LR THBEEZ LN,

WERLDICEHRA, BUL28KME2BHL-18
MitEE RERICERTL L L LI, RiEEEE
BEIS 22w REBRE - HE ) ER KR
BABBIRICHEERL T, £/, FEBRCEL
G F 2222 R E, BREEREE, S
MK, BEFEK LI L HHE BRI RS
2LET,

[N
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A study of cerebral hemodynamics in extracranial-intracranial arterial
anastomosis after middle cerebral artery occlusion
Yuji YAMAMOTO
Department of Neurological Surgery, Okayama University Medical School

(Director: Prof. A. Nishimoto)

In order to evaluate extracranial-intracranial arterial anastomosis in acute ischemic
stroke, changes in the local cerebral blood flow (ICBF) in the cortical and subcortical areas
were investigated by hydrogen clearance during left middle cerebral artery (MCA)
occlusion and maxillary artery (MA)-to-MCA anastomosis in 24 mongrel dogs.

Following MCA occlusion, the ICBF was maintained at more than 25ml/100g/min in 17
dogs because of effective leptomeningeal collaterals. In seven dogs, cortical ischemia was
shown with progressive ICBF reduction to below 25ml/100g/min. Severe persistent
ischemia of less than 10ml/100g/min was not observed. Subcortical ischemia with 1CBF
reductions to below 25ml/100g/min in the gray matter and below 10ml/100g/min in the
white matter occurred more frequently than cortical ischemia.

Following MA-MCA anastomosis, the cortical ICBF returned to nearly the preocclusion
value, and the subcortical ICBF showed a slight or moderate increase. Reactive hyperemia
was noted in two dogs (at three sites), but marked hyperemia was not abserved in any of
the animals. The increase in the ICBF after the anastomsis showed a linear relationship
to the donor arterial supply. Postmortem and histological examinations revealed no
cerebral edema or hemorrhagic infarct.

Comparative analyses of these results with the concept of “ischemic penumbra” led to
the conclusion that cerebral ischemia with the cortical ICBF ranging from 15 to 25ml/100
g/min (30 to 509 of the preocclusion value) after MCA occlusion cannot be reversed even
by the leptomeningeal collaterals and may produce progessive neurological dysfunction. In
such an ischemic condition, rapid restoration of the ICBF by extracranial-intracranial
arterial anastomosis might be effective in the prevention of cerebral infarction as well as
in the recovery of neuronal function.



