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ENbITKICEEL T2, #0BELAIBMITHE
YHET A0, BEAOMERAENATIIZ
DETFNELTTELETH b, 6> (HEENM
BrBAOAFETHETLZ LICL Y, #Edh
ETNROERDRA H LTV 509999 Tran-
sorbital approach®”iz & % H kB R4S
(M1) DR, BRIk ( BHH*
HEMEST, LrbBEERICLEL TS
e LERMBMENNETILE L CHEL DB
Wit TITbILTE R, Ri2BWwTL, o
transorbital approach 12 & 1, —#I AR EIIR
A M1) 2BAZEL BB 7L 27ERR
ENREHENTERSY, TOETNTIIRLE
HNEC, BLEEADICL ST Y X RE
72, REBLETLE L CHRTHBRELIHLD
Tl h 72, £ 2 T4 EEEL, transorbital
approach iZ & 9 sensorimotor cortex ¥ L &s
[EEL B E T AOERERAL, KizBw
Ti%, sensorimotor cortex i, & F & NATAHIC
B L, BIARBEINRA 5oMmfiEd £ %57
&, EENM 1 AN Tid sensorimotor
cortex ¥ B —ENRMICHELE ST LITHEE
ThbEBEPNG, £ THIAMEINRG common
trunk (A2) #M1 CEIRHCHAEL 2 &2 5,
HEg: T 3 EEL»DMOCBEBNE T L EERT
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(1) Transorbital approach iZ & 3818 & v
KENBNARBAZEIC DWW T HFRH
ERICIIEREHIOkg N HIER K % 7z,
Ketamine 5 —10mg/ke N85 A ESTIC & 5 FF
MTIZRENEET % 17, succinylcholine
chrolide iz T8k L, respirator |z & 1) 3385
WzdT- 72, R TREELMBMIC L5
BLEZRETABEEEBICAZEL 2. BRM
PaCO, iz =BMEEMN & L, KIBIZERBE TH
EL36—3BEITHR- 72,
FTAEMBEBTHBE2HEL, EEBICYFEHKRN
EWEmMICEBREREL. X TEHES
PEHFICTHREL, ELETHBHEENR
T A T U IRBAICELREL TIREAER S
#E L 72, Transorbital approachiz & 1M1
RUA2%#BHT 5 THOFHIE, A3
WERNDEFEI L EHRTH LD, A2%FHTS
721213 lesser sphenoid wing 128l - BE %
B 5l R Ul sEk L, optic foramen @)
Bz bEL¥2, MELEAITM1IZ2EHL,
RGTA 1 DERERD L RKEATZE ST &,
% ¥ ophthalmic artery #*3k L T\» % D54
Lild, INIETTIZEDERMTEBYINE
Twd, 35I2FDKMLY ethmoidal artery
ML T a, ZHIZEEYNNT 5, 2512
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Al ZKRMITED &, AlBREEOMCKER
L e 5 IEAC 4T L T4T &, 1213 chiasm @
BELICEHET 5. B R A 155 B2,
CZTHEIIARLIET 2RI L HIcELA 2L

(common trunk) # BT 5%, ZHAHEED
£2131.0~3.0mm T, ZDKMIIBOIERIZS
L T3, mERAEICIZ Scoville clip % vy,
M1&WA2 #%EL 72 (Fig. 1).
(2) BirskEait

EBRITIZBCA20IR ¥ B\ 72, EFEO transor-
bital approach (= & 1) BE#EE T 1= & A BBk
AT (M 1) RUBIAREIIR common trunk

(A2) #BHL 72, 18TAICIIM1 RUFA 24C
clip 2417, 2 B2 BETEH DA sham opera-
tion #4772, LA EORIEITEESIZITF,
EOEYHEEP RS LRREFHL2, B,
BORWIBERIIEMIC TR, MRENELT
BMEFESEL I L e Lzd, BREROE
b8 <, SENRKE CRYARRDTEEL LD
i3, BANOZKROEEIMHEZ LBt
HEZDEEETER L 72, 8851 KC #ERPIESHC
L HERE BEL% SN~ > THEREEL,

ICA
OPHTHALMIC ARTERY

ETHMDIDAL ARTERY
/n ,OPTIC NERVE

Al*—. {\

OPTIC NERVE ey ,’

_._--Az(common
TRUNK)

( Left Side)

Fig. 1 Schema showing the operative view of
left internal carotid, middle cerebral
and anterior cerebral arteries through
the operating microscope. The initial
portion of middle cerebral artery (M1)
and the common trunk of anterior cere-
bral artery (A2) are occluded with

Scoville clips.

B 4 BR

5mmNE R (ZHEEMT L THBMICKRELZ. K
v» T hematoxylin-eosin ¥ & & U° Kliiver-
Barrera #efaiz & 0 XEBHICKREL 12,
(3) RAMEBRR
FEROM 1 BEHBAEET L ESEDET LD
MBSO LOHICUTOERET- 72,
A 4 0 AWERBOFEIC &) ERRE)
BRELAER(M 1) R UHIARENIR common trunk
(A2) #ZHL, 26 kEBEMEREZT
Wik R REICER L2, R THER, M1HA
Er;, M1 A2 DFERHAZERICZ TR
hixEE (I—CBF) 2#/El, # 7 fluorescein
angiography (FAG) #4T\>, MKBIENZEL
BB, BAnRBRIEICE, KEZY
T o aM0gEFvz, BMEERE L CEE00
u DKEER (E#¥=— F) ¥ 47 UHE—100,
A== T AT 4 AR 2 HVv, TRERL
L Tit Ag/AgCl BB %z AV, HE TICEHZ A
72, PIEmEBIZ, UH #—%— PHG—201 (=
== 7 AT 4 ANHE) BERAL, ¥T7%BKE
HRE AFEBAZE 7N T 7> 2 h—7 %5
gL, y—T7 ORI — 152Kk E
two-minutes initial index method' ™2 CEH L
7z, BIEEALIZ sigmoid gyrus, coronal gyrus,
anterior sylvian gyrus "E®E 3 »Fr& L 72,
Fluorescein angiography (%, 0.5% fluores-
cein natrium 5 ml% %R ER & V) bolus T
AL, #EEHR (2/8) 2477299, B
X, # # 7 . Nikon F 2 motordrive, L > X .
Medical Nikkor Lens, 7% i 2 : Nikon
Repeating Flash SB-6, &&74 15—
Kodak Wratten Nol2, Bi#27 4 L 7 — | fhe
RAT#7 4 07— (81 B 2¥8420—485nm), 7
4 /L2 Kodak TriX (ASA400) # 7z,

= R

(1) HBHuEHRE
a) fiEERNENL (Fig. 2)
WL O FEER I3 Smith %192 IF L ¢ SR L
7z (Table 1).
No215, No218i2 il B %> 4% 4T~ 72 sham oper-
ation DL D TH 5B, 0 2HNL, ML EEL
(, &RBFRL (£ HREEEKXRLEDS
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L ofz, MEMERZIT-ZI8EICOWTAS
&, K& 2257 Group logHt sz,

Group 1%, #5443 BLIPIZIEC 2\ LERK
L 721338 T, ik EAA & 0 Grade 3 B0 L &b
ERWHEN T RRIEN /2 HICEIITRETH - 72 b
D, HLIXMESE Grade 1 72132 Th- 72
Lo, k1 H BE L ) BEERKHT Grade 3
B2 E LD THE, TNLENDHILS
BHIIMEH% L D Grade 3 T, KA E ¢ R
FENRETHY), WENMEMPALNLH -7
726>, 6— 8 RERIRICERL 72,

Group 2 (3, itk 1 AMEFLZ5ET, 1F
#1—3 B HICHERYG—BIICBILL 2 )
DL H DY, WEEHEERIEEL Tzl

GRADE

) SHAM
OPERATION

1 2 3 4 5 6 7 DAYS
POSTOPERATIVE COURSE

Fig. 2 Neurological evaluation of postoper-
ative course. Each number indicates the
dog’s number.

Table 1 Neurological evaluation grade (after
Smith, A. L.'®)

Neurological Evaluation Grade

Neurological signs Grade
No neurological deficit 0
Walks with limp or circles to 1

side of lesion
Walks poorly . stands, but can-

not support body with right 2
limbs held off ground

Cannot stand without support 3
Dead 4

DTH 5,

b) AEIREYE HEMFAIRT R

1% 3 HLAWICIET F 7213 B3 L 72 Group 1
Ti, 2PIRTAMEIR, PARBBIRFIRNIZIE
ST hbi ) REaEIETL, MZE2 EKRE
T 5 EmMEL & % iz X 5 midline structure
NHER e shift »BH LNz (Fig. 3—a). =
NHDEMEALA N 12, 138AT 1L KAEET
EEAOKE, EETICRA Tz (Fig. 3—Db).
EESZIIIEOMERILNDE LD E LWL DD
o1z, :

i1 1 ER4EZ L 72 Group 2 T3, WIRAYIZ
1395 8242k shrinkage 754 & 1L (Fig, 4 —a,
b), MMEFEENICIZAE, ERNEE &L ARRT
ISR EEE, FETHE, EEL, A6
ZESMAIERIC necrosis, neocapillarization, ma-
crophage NEHFENHEIAG 7B 1 HEREZE % 326>
72, LA L, ST 1EEIZ, BRETICHREMR
BLIEEY S LN TH -2, HBEH
thalamus (2 I3FEEH A 5 N H -7z, £72 sham
operation iz 4 HE, 7TBEHICERLZLD
W LM ELEZBD L o 7.

[OREt=S =

a) [HPrh & (1—CBF) & U Fluorescein
Angiography (FAG) n%A1b

1—CBF |2 sigmoid gyrus, coronal gyrus,
anterior sylvian gyrus ® 3 » FFrOBE&Ic BT
Rl 72(Fig. 5, 6, 7). M1FZEH, FAG
E e 255, %I anterior sylvian
gyrus NDEEHIAR L %D (Fig. 8—b), FEER
7 |—CBF |3 F#154 %3 L 72, — HE RN R T
7 sigmoid gyrus ¢ 1—CBF i3 F#529% L 535
AT, FATRENEINR & P RBNEIAR DV HW
% watershed area & # 2 5415 coronal gyrus
I3—EERAREAH ), £0 |—CBF (3F#)43
%EA L heEZRL 72,

M1PAZE 1 ReRE, A2 VBAZERfT-72E
% FAG _E coronal, sigmoid gyrus % & sk
BIES0ERE LA R &%) (Fig. 8 —c), | —CBF
DAL anterior sylvian gyrus TI370%,
coronal gyrus Ti371%, sigmoid gyrus Ti362
%D L, WTNOEMICBNTIM 1 DAD
FAZEREIC LT 1—CBF 2k D A L 72,
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Fig. 3-a Coronal section of a dog brain, showing the shift of the midline structure due to ischemic brain
edema. (Dog No.236 : 3 days after occlusion of the middle cerebral artery and the common trunk
of the anterior cerebral artery)

No. 221 No. 220 No. 222

Fig.3-b  Location of the ischemic area within 3 days after clipping.
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Fig. 4-a Coronal section of a dog brain, showing the infarct of the left hemisphere. (Dog No0.221: 1
week after occlusion of the middle cerebral artery and the common trunk of the anterior
cerebral artery)

A
e -
No. 219 No. 216 No. 217 No. 236

Fig. 4-b Location of the infarct at 7th day after clipping.
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Fig. 5 Change of the I-CBF values in the cor-
tex of the sigmoid gyrus.
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Fig. 6 Change of the 1-CBF values in the cor-
tex of the coronal gyrus.
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Fig. 7 Change of the -CBF values in the cor-
tex of the anterior sylvian gyrus.
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EBRBBONET MOV}, 43 T%
 DEEIIINOR R BB, WTHNDETILE—
BE—@b»dH0, EREMICEL 227 L oEIR
rUEEEbNS,
fER & 1) transorbital approach i & 3 Fokhix
BRESAT M1) OFEL L - ChELET
NEFT B ENER -T2, ZOFER, BAD
RES S, ERFRPTHBEST, LY
LRUERICLEL T B 8T, BhFEE
W2 5, & 512, approach DR CIRER DK
WEUWY 2 2o NSk X BERWSIC L 5
FEANDHBIRIER E NS v ) FlE2h
%, L# L XTIz leptomeningeal anastomosis
DREL, FERORIKMEIIRETLD L
5 BRBIR A BARKEBNAR E WAL TH 0, 40
EFEOHWE L2, KMBTEWMICAIET 5 sen-
sorimotor cortex b ¥ S{ME M % SEEICE
LI EIIHEEEEZ 72,
Symon'™{Z, AZHWI-ERT, bRMEk
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Fig. 8 Fluorescein angiograms showing a filling defect after arterial occlusion (Dog No.231). a : before
clipping, b : after M1 clipping, c : after M1 and A2 clipping. Inside the dotted circle of the
schema are visualized in the photographs. A, B and C indicate the anterior sylvian, coronal and

sigmoid gyri respectively.

BENATIIARENERELEHBIIIRH LN,
AIAMENIR Z FRFICEAZET 2 Lic kDl
TEBLBAED LN ER]EL, BIAME)
Bk & Bk EDIR leptomeningeal anastomosis
NEERZHEHEL T3, KEZ )T 7> RE
T1—CBF % g L 724 ENEERTII, M 1 FZE
NETHZNEBNH F % 1—CBF Difd % 388
Twah%, A2BAZEZMZ 5 & ATAMHBIAR TR
DMFEEEH ) 2, PARBBIIREL MFE b
B 5L, HARMEIIRIEBUC BT 5 B
Bk & DB MATREDFES T > & D) LEED
2% (Wil

BHERIC BT 5HBERNIEBE A TAD
&, SDETND—DONDFEHE L T Group 1
ALNBRRC, k) BEL ) BEENALN
5 ThHhDH, ZORLBRE, MEOREIE
¢, TIEEE0ERLZN, THAUZLTERE

ETaBlbbo7. ZLTUHiEE— 8 EEITE
BBl L EH L RIFE Y T2, 72,
ME1—2BEIC LICHBERNDENT 38
MmAHY, INLRFENETICEIZLNER
HNBEY®, 2Dk 5 IC183EF135RIC 58\ A IR RE D
ALNIZZ ElE, THOETFNORONER, &
FNES2EMITIBLNEEZ B, Z DRI
B i IE AR T Grade D&V Group 2 T, #
DEMIFEOWEL & LICEA L L HRERD
HEL T BERICH 57219, L LigrD 158
EREMETBEICRECIEER 2 AL, A
HICFER E 2 L2 2 A, WTIIHEE
ICHMaBZ Ep b, THOETNE, 90%LL LIz A
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—75, MAREEEYIC L MRAER I —BoL Tl
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2—3BHIIE: L THFEDRMRYALN,
— B M H Tt necrosis, neocapillarization,
macrophage B MSE MK L EES T
L2, = i & Ml A LR 2 & MRREEIR &
RICBE & A e ME # 40, EERILPIELEE
ET, HOMBEEZALNLY» -2,

Fluorescein angiography (FAG) & CBF
study Z 4 I TAT- 2. M1 BAETIEI A E 7R
BRENEEVTR L%, anterior sylvian
gyrus N 1—CBF |3 F#154% R4 L, A 2 FAZES
2 % & 1—CBF |3 & Lic A L ZERTENFH)
0% % TomA %R 72, FAG Tit, E¥AR
31t coronal & Uf sigmoid gyrus i 3 TIEH -
72, OB MEROEDS LA TLM 1 Bk
EINILICHROAERLN, FRIKRE)
WRSEE ) MR § 60—70%A L, BiioEEH
LR B I LAFEEHE N,

7 3M 1 BEERy, coronal gyrus DMK EDE
BHOREICIELDENALNENIE, ZTOEML
#* watershed area I2fB5 T 5 72h B 2 bz,
LA LIEKBEhiRk & D MBI MATREC & 5 IR
BEIL, FAGR I—CBFORIETLIZ - &
Nz bNLr o7z,

fERFKNOM 1 FAECII KBRS I, 20—
50%ic & & E B EINT Wiz SRIDET
LT, 0% EDEAFRTRANREL N,
positron emission tomography 12 8\ THIES
Nr-EEREN CT 2% v > b, {ERIUEE
55459 1—CBF 13, 60% LA LA Th - 12
rvoBEr LY, BEROBETVE VST
LB hns®, Lid sensorimotor cortex-
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Experimental study of cerebral ischemia
Part 1. A new model of cerebral ischemia
Ichirou MIYATA
Department of Neurological Surgery, Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. A. Nishimoto)

The author developed an original model of local cerebral ischemia using mongrel dogs. A left
transorbital approach was used to occlude both the first segment of the middle cerebral
artery(M1) and the common trunk of the anterior cerebral artery(A2). Histopathological
examination revealed severe ischemic brain edema coinciding with severe neurological deficits
within 3 days of the occlusion. Additionally, large cerebral infarcts involving the sensorimotor
cortex were frequently found at 7 days. These infarcts were more extensive than those in cases
with M1 occlusion alone.

Fluorescein angiography and measurement of the local cerebral blood flow(l-CBF) demon-
strated a filling defect of fluorescein in the gyri around the sylvian fissure coinciding with a
549% reduction of 1-CBF in the anterior sylvian gyrus after M1 occlusion. Additional occlusion
of the A2 extended the filling defect zone to the coronal and sigmoid gyri, and lowered the
1-CBF further.

The author believes that this model of cerebral ischemia is useful because one can alter the
extent and duration of cerebral ischemia by the combination of occlusion or release of M1
andor A2,



