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Effect of STA-MCA Anastomosis on Ischemic
Cerebrovascular Disease

Osamu SASAKI

Department of Neurosurgery, Brain Research Institute,
Niigata University
( Director: Prof. Ryuichi TANAKA)

The long -term effect of superficial temporal-middle cerebral artery (STA-MCA)
anastomosis on cerebral hemodynamics and neurologic function was evaluated in pa-
tients with ischemic cerebrovascular disease. Regional blood flow (r—CBF) by Xe—133
inhalation and intelligence quotient (IQ) by the Wechsler Adult Intelligence Scale were
measured in 60 and 45 patients, respectively, before and after the surgery. There was
a significant correlation between mean CBF in the affected hemisphere (mCBF) and 1Q,
especially performance 1Q. Preoperative reduction in mCBF and 1Q was severe in pa-
tients with occlusion of the major artery, regardless of the presence and the size of
infarction. mCBF and 1Q improved significantly postoperatively in patients with oc-
clusion of the major artery without infarction in the cortex. These improvements
occurred soon after the surgery and were sustained for up to 3 years. Performance 1Q
improved more significantly than verbal IQ. On the other hand, mCBF and IQ de-
creased slightly shortly after the surgery and then returned gradually to the preopera-
tive levels in patients with stenosis of the major artery. From these findings, STA-
MCA anastomosis appears to improve neurologic function as well as cerebral hemo-
dynamics in the selected patients with ischemic cerebrovascular disease.

Key words: Ischemic cerebrovascular disease, STA—-MCA anastomosis, Intelligence
Quotient, Cerebral blood flow )
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1. @ € & [

REEL D, BIMMERERE Y LI NEEBIR—PK
BBRY A (STA-MCA anastomosis) %0 extra-
cranial-intracranial bypass surgery BfThh T ¥ /.
EFEHOEMNIE, BORBELZERTIERDBORY
(low perfusion) ##IEL, Thic L Y ERLHILT
8, BKERYEBRNCHET S LOWMECHD
EEZLRLN, —BOCIIENEEREIhTE L.
L Lichih, 1985 FREERAFHREOBERNREERS
h, EFHOFREHRCH LEEHRBIRE I A
20 L L, 20, FAFEONSEFAOFH AR
DIEFLBRE Lic 2 EBHBE LY, TogaihEeRkE
BHiELE MR T o ELMAN D L O ie - P75,
¥io, HFEPECRARIEECFHEICRE I HHE LB
2 Hh ARMmFERHE (CBF study) 28 A2 Feh -
bW BEAXERALHLTEY, BE, CBF study
BINSR L F e BRI HE IR TWE, 2085
., iR mEREE R 5 STA-MCA anastomosis
DIERMBRBC PV TIRST LARET X EEENED
hToRhWBIREEZ A, 22T, AP T bypass
surgery OEERMOBRCFMES L PRICT 200K,
BFoXsinkit2fr-7. © EFHiigOBEREE
LT A, B, WATOREST b IERER
fr, AEOBE, BEROBUPKEE, BIUEMD
R Lo CBF ORRELLLYWEHE T 59K
B AR B E AL D filling DRE L OBIEABE T 5 . @ 7

%o CBF o longterm follow-up B% W5 hicd
5. @ KFEMOBEHFERCHTL20ELHELMICT 5.

Bio, EBN»OBEOHESTELAEER (1Q)

DOFERFNELE CBF L OBSE AL, BOBRIESHE
ERTAEBERL TS,

2. HH/EHFZE
1) xt =
HEUL, EYETREER CEmOERDERERE T,
Faise cREIC CBF 2TV, oo ng
BE CYAROMEN R S NI6ERMTH S (Fifs2
B, k8B, F#35~74F, FeF). ZhabEm
BREFRC LY, NEER (ICA) FAES, TAKE
Bk (MCA) PAZESI, R0t ICA %t L MCA B%EF|O
3T, EAEIE 420, 226, 18# (ICA
28, MCA 166) TH%. CT FiRIIEER OB 2
AKEsky3BesELL (Fig. . +hbb, @
BERN LD - THHEPAMEERCBRRL, K
B ERLAD L (non-cortical type), @ K
B/ EREBEAYRD S (corticalsmall), @ EE% &
DB K X BRERLED 5 (cortical-large) TH
5. ik, RECEERZED5@, @F*% cortical
type & L7
2) [SPRiMOEE
BFBmMEE (rfCBF) X "¥Xe MAETHE L.

HlsE 28T Meditronic Novo Inhalation Cerebrograph
PRV, BEBRIEEXRICEIE, H2ELRMERE

Fig. 1 Classification of computed tomography (CT) scans
A: Non-cortical. Low density areas are not seen in the cortex. B:
Cortical-small. Small low density areas are seen in the cortex.
C: Cortical large. Relatively large low density areas are seen in
the cortex.
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Fig. 2 Filling of middle cerebral artery (MCA) territory
via anastomosis.

A: Excellent. Almost entire filling of MCA territory. B:Moderate.

Intermediate filling between excellent and fair.

C: Fair. Filling

of a single or a few branches of MCA.

CEECER L. NEERE, ¥E <% R
KRBTy, MER< Y Y2y ML BERE, BikD
REEH A B (PaCO2) i3 ¥3Xe BABIA105FIH D
b CBF BIESRT ¥ coMcBiRMEEiuC X hElE L.
¥9¥e it 3~5mCi/l % 1 B A &7, CBF i initial
slope index (ISI) #{EEL LT, FHAERBIMEE
(mCBF) %%®», Bflo mCBF, JEEM® mCRF,
KU mCBF 0ok5#% (laterality: JEEM mCBF-EH
mCBF) ##a L. #FsioRERE & LCFHRER
T, ORI RET B L 3E (FH4.37A),
BRAEERME4EI 427 (FH13.27 ),
HEEFIE2~9 (FH4.3E) ThH-ok. l, WR
& RAENR CEH57.5+7.9F) OBEA21LPLR
7-mCBF & laterality OF#HIXLh Fh 52.7+4.1,
0.7+1.1TH v, SEORFTIXZhbEEHES Lic.

wE, W1 ELBEL CBF BIE R T\WBi545 % %
£z CBF ® longterm follow-up M&%&a L.
AERIE, ICA Fo\L MCA oX®BIREIZ8H (ICA
2260, MCA 16f) &X#BhiRksEI6H (ICA 4 4,
MCA 126)) ©» 5. FRBIRFAZEF O CT Friid non
cortical type 2141 (ICA 1261, MCA 941) & cortical
type 174 (ICA 1081, MCA 7 #l, cortical small 11
f5l, cortical large 6 8l) TH 5. PEFD CT A
129 ~T non-cortical type TH - 7.. CBF HIEIE
RlE LCFMERNCTY, R RE®RT B~547 A,
5.0 7B, BRRAEIHE1E~5F9 A, ¥
2HE27BTH -1

3) WHROKOEBREFR

WHEOMERET AL, WEEEM LT MCA HE

BREoBEZEE xhsh (filling) Kb, 3BMET

FE L7 (Fig. 2). Tibb, REESBET~THE
¥ 35 excellent, WEBOKHET L\ LL ORI 2~
SEORERRINEE SRS fair, MEORHOE
¥%/R4 moderate TH 5. MEFBEHITHRIIME
4 E»rH57A (F82.77R) Th-1.
4) WMEERE

SEEME X Wechsler Adult Intelligence Scale
(WAIS) ® ik -THEfT L., Byfetk 1Q L E5EH 1Q
wRECHRE L. L, IQ TOLDDERHV3
&, 60RFMOESFL scaled out &7 BT, KPR T
RERBRELTONOETESSD 5 WX EFHREIE S
B oW TLERE L, 1Q 60RIOERNTHE 175
5w L. i, 1Q OFHIE, FFHOFESLDFE
LEMOEH D HRD L. WEIO 1Q BREIRER 4
H~48%7 A, V5 3.4 7 B, iR OBIEREIINHR 2B~
207 A, ¥H 7.0 AT L. BEREEI 2 ~10[H,
EH3.8ETH 1. ik, WAIS & CBF HEDM
ERRE LB EAISHATH - ARIE, ERER
FfsE286 (ICA 1361, MCA 1561, HRIARCERRFELL
B, EFARERFEITH), FREPRELTH (ICA
6, MCA 114, Hf106l, ER7H) ThH-7. M
#EFD CT AR noncortical type 166 (ICA 84,
MCA 8%, HfI8#, Z£RI8H, cortical type 124
(ICA 56I, MCA 74|, REI3H, £MIB) Th5.
ek, WEFHD CT FTRIZT T noncortical type T
»-ic.

3. & £ S

1) #Hio CBF
#ifiio> CBF % Table 1 wixd. ICA XU MCA
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Table 1 Pre-and postoperative CBF. mCBF indicates mean cerbral blood flow; laterality
of mCBF, mCBF in non-affected hemisphere minus mCBF in affected hemisphere;
CT, computed tomography; ICA occl., internal carotid artery occlusion; MCA
occl., middle cerebral artery occlusion; stenosis, stenosis of internal carotid
or middle cerebral artery; MABP, mean arterial blood pressure.
mCBF (affected side) Laterality of mCBF
Angio CT No.
) Preope Postope Preope Postope
ICA occl.  non-Cortical 39.7£5.9 % 43.635.4 | 4.242.7 % 1.7%1.9
Cortical-small 37.5+6.3 37.7%5.8 5.0+3.2 3.1+1.8
Cortical-large 35.3+3.3 35.6+2.6 4.542.3 4.6%+2.6
Total 20 | 38.2£5.7 ~ 40.0%6.1 | 4.6£2.8 * 2.7%4.6
MCA occl. non-Cortical 12 40.7+8.3 42.7+7.6 3.7+1.4 3.1%1.2
Cortical-small 43.7+7.3 38.9+9.3 7.0+4.2 2.6+2.3
Cortical-large 38.2+9.0 40.34+9.7 | 5.2+3.2 4.8+2.9
Total 22 40.6+8.0 41.3%+8.2 4.7€277 * 3.4%2.1
Stenosis 18 | 47.8€8.9 * 44.9%8.1 | 0.5+1.2 0.9+1.8
ICA or non-Cortical 21 40.3F7.2 * 43.1%6.6 3.9+2.0 b 2.5+1.6
MCA occl.  Cortical-small 12 | 39.6%7.0 38.046.7 | 5.7F3.5 7 2.9%1.9
Cortical-large 9 37.2%7.5 38.8+8.1 5.0+2.8 4.8+2.7
Normal 21 52.7+4.1 0.7+1.0
*: p<0.05 **#: p<0.01

FAZERIO B mCBF OFHNLE 4 38.2+5.7, 40.6+8.0
LEETHY, EWECELTES27.5%, 30.0%1E
TLTwi. Fi, JEEMO mCBF &4 42.8+4.7,
45.3+8.8 LEfE%R L. ¥, laterality & ICA
PRI © 4.6+2.8, MCA PRSI T 4.7+8.4 L FEHT
Bt —7, BEEROEM mCBF OF#)L 43.3+8.4
FIETREETHO, Wik laterality X -
7.

wiz, #ifio CBF & CT FFR & OB * 8Bk
BAZE®TH#E L1z (Table 1). non-cortical type 214,
corticalsmall 126, % XU cortical-large 9 #o B
mCBF O¥#)i34 4 40.3+7.2, 39.6+7.0, 37.2%7.5
THY, IPEVEETH-L. Fi:, laterality & 3.9
+2.0, 5.7+3.5, 5.0+2.8 LEHETH 1.

2) & CBF

#ETF & OO RKRUERO mCBF LU later-
ality D% table 1 KR L, £ hbOBREIL,
B LU Jong term follow up Bii%* Fig. 3~8 iR
. mCBF & ICA BAZEHID non-cortical type TH
L E<<#EMmL (Fig. 3-A), mCBF ¥ XU laterality
ELHBCHELL (B4 39.7£5.9943.6+5.91 p
<0.05; 4.2+2.7-1.7+1.9: p<0.05). —K, ICA
PAZEM D corticalsmall ik mCBF Bl 5 hinghsE

{375 <, laterality #55.0+3.2—3.1+1.8 *#FEL,
mCBF & laterality OZ{bicf@@EH» R o hi:- (Fig. 3~
B). MCA %8s ICA FAZA L BEIOEE %R L
», HEOBREILSBCEETH - (Table 1). —
F, ICA L0 MCA BAZEHID corticallarge Tl

. mCBF (34043, laterality 3 E AT 584 H

ir-t: (Fig. 4). Fig. 5, 6 k%o CBF 0%k
Y. ikl 7B, 3y ACBETHHH mCBF i
HBCETL, *OHSHCHfECE L., laterality
R -7, Fig. 7T I ICA BLU MCA A%
] non-cortical type ® longterm follow-up %
&7. mCBF, laterlality & 4#itk 3y B TcHEOHE
#RL, LELESHEzoREAMESRE —FH,
cortical-type Tt mCBF iwZF X R H ¥, laterality
nAhHEELL (Fig. 8). LML, laterality O3ER
FEREC RIARRERF S hte.

wic, WHoBRMORE, $ibbEflo mCBF #
FOREETLTVWALC L OMEOHRER cEH 4L
EhicowWTHE L. mCBF 2, B%#%® mCBF
DOFEHE (52.7+£4.1) »FHCIBCHELEL. Thb
B, #A mCBF »FE#H—2S8D LT (44.5) OTRR
37.1+4.938.7+6.2 L NERBE TH 5 NEBCHEMN
L (p<0.05), F#H—1~2SD D[ (44.5~48.6) D
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Fig. 3 Postoperative changes in mean hemispheric cerebral blood flow (mCBF)
(upper) and laterality which is the difference of the mCBF compared
between the hemispheres (lower) in patients with internal carotid artery
(ICA) occlusion in non-cortical type (left) and cortical type (right). ISI
indicates initial slope index.

mCBF
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40 5 \/
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Frepe <1 ¥e xS ope Sl 8 38 e oo

Fig. 4 Postoperative changes in mCBF (upper) and laterality (lower) in
parients with ICA and MCA occlusion in cortical-large type.
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ISI « mCBF
60-

50.

40

30

Preope <1 13 36 612 12-24(M)
monthe efter operstion
Fig. 5 Postoperative changes in mCBF in
patients with major artery (ICA or
MCA ) stenosis. mCBF decreased si-

gnificantly (P<0.05) within one month
after operation.
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3 kP00 ig
ProvpeciMal, of, M AW, 2
monthe after ope
-2
==1
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~ O
f
= 1
§
2 11
® 18 8 8
- g 9
12 8
4
preope<iM3M 6M 12M 244 36M
(2-48)  (5-8M) (9-18M) (19-30M) (»30M)
months after ope
Fig. 6 Postoperative changes in mCBF (up-

per) and laterality (lower) in major
artery stenosis.
*P<0.05, *P<0.01.

Table 2 Postoperative filling of MCA territory via the anastomosis

. Filling of MCA territory
Angio CT Total
Excellent Moderate Fair
ICA occl non-Cortical 9 0 0 9
Cortical-small 3 4 1 8
Cortical-large 0 2 1 3
Total 12 6 2 20
MCA occl non-Cortical 11 1 0 12
Cortical-small 1 1
Cortical-large 1 5
Total 13 3 6 22
Stenosis 2% 7 9 18
Total 27 16 17 60

* Cases in which stenotic MCA occluded after operation
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Table 3 Relationships between the degree of filling and the
changes in mCBF and laterality

_ average mCBF average laterality
Filling No
Pre Post Pre Post
Excellent 27 40.4+7.4 42.6+6.1 4.6+2.4 2.4+1.7
Moderate 16 44.44+9.5 44.3+8.2 3.3%+3.3 2.5+2.5
Fair 17 41.0+7.6 39.8+9.0 2.0+2.9 2.6+2.8
* p<0.05
*k
r 50
K '1 T’
50 * ,
. T
8
g g 4oJ
‘é 40+ L e
e 14 9 ® ;
| 1
9 8 *P<o.05 17 & 10 12 12 6
ES *%k p .01 304 oM
2 seosec3 oM, G, a3
30- months after ope
precpe<iM 3M 6M 128 24M 36M
(2~4M)  (8-8M) (o-18M) (19-300) (»30M)
months after ope
0 -
-1 - 14 *
0+ 2-
= 11 J
g 53
z 34
H = 54
L =
& a4 H 64 6
L3 - 12 4
- 5 3 T4 12
&1 *P<0.05 8- * P<0.05
74 *¥P<Co.01
21 21 =
1 17
preope <1M 3M 8Mm 12M 24M 36M
2N BN AW, M precpe<iM3M oM gw zaM  sem
months after ope

Fig. 7 Postoperative changes in mCBF (up-
per) and laterality (lower) in major
artery occlusion without infarction
in the cortex. mCBF are significant-
ly different from the previous values
(*p<0.05, *P<0.01). Numerals
under the bars denote the numberss
of patients. Values are means+SD.

BTRFlhizh<, FH—-1SD Ltk (48.6LLE) OB
T3 54.3+3.7>49.946.1 S Ir L AREET L.
3) WHEOmMEBEREAR

months after ope

Fig. 8 Postoperative changes in mCBF (up-
per) and laterality (lower) in major
artery occlusion with infarction in
the cortex. *p <0.05.

WEEENT 5 filling DREFH MEREHEE CT
BRI HE Lz (Table 2). Filling &, FHBIIRE
ZEH D non-cortical type TH b RBIFT, ICA fAET
1228, MCA FZETi31260d 1 Bz B2 285 excel-
lent & »7%. —7, corticallarge @ filling I2RE
T, excellent 378 <, R¥H fair TH-7 . cortical



274 FREESK

it W106FE W4E FPHAFE4LA

Table 4 Postoperative mCBF and average intelligent quotient (IQ)

N CBF IQ
o
mCBF Laterality Verbal Performance
Major Artery Ccclusion 28 39.5+7.8 5.1+2.8 67 61
[non-Cortical type 16 40.4+£8.0 4.7+2.3 73 65
Cortical type 12 38.4+7.7 5.7£3.5 61 59
Major Artery Stenosis 17 44.7+7.5 0.9+1.3 90 85
Normal 21 52.7+4.1 0.7+1.1 (90—109) (90—109)
80 ®
L]
L]
70 .
L
.
- 60
g .. " .
b R .
T 50
3
- 3w
s
g 3
S 3
g 3 30
B E-d
£ 2
> e
o
; 20
20 §
£
S
T 10
10 I
L ]
0 oo oo 0
20 30 40 50 60 20

mCBF

mCBF

Fig. 9 left: Correlation between preoperative verbal scores and mCBF. The
regression line is y=0.94X—-8.0 and the correlation coefficient (r) is
0.33. p<0.05. right: Correlation between preoperative performance
scores and mCBF. The regression line is y=1.0X-22.4 and r=0.59.

p<<0.01.

Verbal or performance scores refers to a sum of scaled

+ scores on the (WAIS) verbal or performance division.

small O filling IFEOFEICAE Uiz, BEAO fil-
ling 3EECART, ¥ED fair T, excellent &7 -
TR 1 o A AP R A L 2 Bl ATH -
. ek, o262 E b MCA BRERT, 1861
—Bc ERERSHEL, b 1AIEERTRAL
I,

Kic, WEEEMNT 3 filling ODREHN CBF OF{t

EXRIELTWABMhEL I LIz (Table 3). excellent
2761 TiE, mCBF DL 40.4+£7.442.6+6.1 &
BEMML, laterality i3 4.6£2.4-2.4+1.7 ¢ HE
wikE L (p<0.05). moderate F16f it mCBF
FEET, laterality X H 3.3+3.392.5+2.5 &
BEREL. —F, fair B TX mCBF BXU later-
ality & HEBEEE{LLL.
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4) #Eio 1@ & CBF

R0 1Q & CBF %, MEREHFMLBLO CT By
BRhc#Et L (Table 4). IQ I :®EIRMZEG O
cortical type THERHET LTEDH, FiEH 1Q 61,
BhfEE 1Q 13 scaled out (#EES9) TH 7. non-
cortical type & FiatE 1Q 73, BfEM: IQ 65 L{ET
BERATH T, —F, REATIETRIBE T, B8
¥ IQ 90, Bt 1Q 85 L IFIEREWEEZR L.
¥, IQ BEHELEEHCL LBEERL W EHES
ErfEmER L. B, IQ WMEBTEONITO CBF
i3 IQ X[k, BAZEMFD cortical type THRHETF L
THYH, mCBF (X 38.4+7.7 L IEHEIC L 27.7 % 1E
T, laterality 4 5.7+3.5 SHHETH 7. ¥, non-
cortical type WHVTh mCBF 1% 40.4+8.0 & 23.4
% & FEL CIETF, laterality & 4.7+2.3 *EHTH -
fz. L L, 35 mCBF OE TIZERE G, laterality

Verbal 1Q { Total Scaled Scores )

<0. MM < e <IM <raM
eope
monht after operation

Performance 1Q { Total Scaled Scores )
" =
s g

Performance 1Q { Total Scaled Scores }
- s =
] = H

<0. W <M < <8 am <24
preope i
month after operation

Fig. 10 Postoperative changes in verbal and
performance scores in major artery
occlusion of non-cortical type.

BEEE:EbLRh T

Wi, WEOSEEREFESEET (LT, B
fiR) & LUBEEBREMESEET (UUF, Bfetesm
H) &iETo mCBF OBfR##E L (Fig. 9. &
EMEE L UBEMFEEA & mCBF Loz, BED
EoMHBEBEGH AL L. MEBEREIE, §7#%0.33, #
#0.59 T, HEORE BFHITA & O THiD -
fo.

5) fii#&o 1Q & CBF OZF(t

o 1Q 3, FRBIRFAZEM O non-cortical type
TRLBAHEELL. Thbbd, Mo IQ 0FHL
WBROBKRERD IQ OVHELARHKRT AL, S

60

s

40

30

Verbal 1Q { Total Scaled Scores )

Y

<. 5M <IM <M oM am <2
month after operation

&0

30

- w//"“\‘

<0. 5M <M <M <EM <
o ™ <amd

1

month after operation

Fig. 11 Postoperative changes in verbal and
performance scores in major artery
stenosis.
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¥ IQ 127380, BifFM: IQ 365825 L EHEKR
#E L (£4 p<0.01). i, HBEOEBEHR LIV
BhEMEEHE S OB (L R A B &, SREITHTHE 2 81U
ROB< BB ED, B3 rftrEe—riEL,
LA O REHS REMMRS 2 e (Fig. 10). —F
cortical type TILEIEM IQ M scaled out (HEEME
59) b HHiEeA~EHE (p<0.05) WHFE LM, %
DOFEEEIL non-cortical type KEH L, BLBINDEN -
fo. g, BREMATIREEE 1Q #8501 &k THHE
TEDHTH -1, FkOFHEAORRNELE RS &,
EREMERHEALNE 1 r ALUNCBERT L, ZO%E
fEcET sEEar RS (Fig. 11). £#Ld, 1Q
OFFFE(L & CBF ORI ELE TR~ L.

4. % £

B IMFEEAE U S8R & LT, — A LB ERE)
BoORE (low perfusion) WHS<PBHE5E embolism
I ABEHPMEINTE Y, ABKCHBIMITERZ(E
B3 % STA-MCA anastomosis 75 & @ extracranial-
intracranial bypass surgery (ZFEERANCIZRTEICER
EERTWB. ®-T, AFMOBCITERCBREE
DRBEETHERCDH D, PHOFYUMR AT S
DIiE, L L MBEORERUET L LERE
s bicwn, L Lkesih, Fiifick b CBF A
W 5 0EMC 20 TRLTLABRO—EER TV
e Thebhb, #TCY, FEO, B, R
mwg{;ﬁﬂ,\lz)—m)’ &Uﬁgﬁﬁmls)-m e g, %%Oi%
CEBTHL. BEECL-T, BEVIIET TR
ADIBEL TRV, 20BHE L TLAEZOHSE
D& Z VBB TORE T IO & Lo - fE
TOBE DIV &, CBF DREFECHERDOSH
FERLT LLFA—ThL o L ERBFbR LS. Fio
FHRBIGH R, HREACERD -T2 & §—
HWeELTEZLRD, /T, AFFEO LS, WO
FRREZ IO L, Wi CBF L OBELZRHT 2
Z &k, BERBBOEEH AL CFHET S LTLEBHED
HHEZETHY, ABROFEELLEALLS.

4@, CBF #lEid ¥ Xe MAKRTIT - 1. KK H
FETRENRDL L, BORLAEIHESL Z L, R
MAEEIe Z L BOFREH TS, Lihi-7T, CBF ©
BRAEE2BRENT 5 LTl FReAERALEbR S, L
ML h s, CBF BEHREOEENEME, ThbbE
PRI BB LRRSE, M, BRER S o Xic
I H5~200%FETEEELNDY ., LT, CBF

DRERHE B OB 7 PR3 LA BB T
F7:, CBF OB Z 0L EB I
WERT, EELBLVEBELIL LHEHEhE. X2
T, AX#E 7T, CBF ®/,3% A—&—% LT mCBF
& laterality Oz B\ 1z, laterality 24 < ¥ °#H
SRS A= R =T H 5P, BERCHE IS
B mCBF O£EZF T, HEROEREOERY
D HLEEEB LTS, TOBEI VIO L
EirbhA. Lizp->T, laterality OF{Liz, HEE
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