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it of 28 R SE BEARAC 12 Kety & Schmidt 24
MEFEEIC L N &ML~V TOMGRRE % T4 -
DA FT 3. 0 Ingvar, Lassen!9:20.26)
13 radioisotope (LA T RI B8 §) 28 A L,
two compartmental analysisic kD3 UHTH
FTRK ML 55 & % SKked 72, sk T Zierler*® & 3 sto-
chastic method # F% L, Z NERERN 2 ¥
L7z, BEFEINS RL% B Wi FRTE ML E
&it, BOEEELZIILHESENBEERED
MG A HERET LI 2 CRIAZI NI
DT, MEGESNIC LD ERINSG KME
B TOENLER2LEL2 B2 L5,
HBBEREEN1 DL L L ZnEHMAEIIZE S
No2h5, LLAE2AHETEEE, £H
TR AEE R 7 A0 MR s =e,
REFHEICET WA 2 DB ES BT
i, BbnEN 280 T2 &0 5283040
N LITREERES AT A B TIE, EF
Wi & B2 ) 18Xe DBPILEDTH—I2% ) R
Fvzsh, BRRMEEECELESD SN ET

REGHILTLLHEIN TS EIZE VWY,

Lo LERFREYICHEAT L 9 S BMmRMEE L L T
i3, AELULICHETL»LEBRL ) 2E% 5
BEHEIMUC L VWEIRTIZ, U % 2 TRERN
BWTY, EERTHW: L FE—nRREMN
iz d Nz b0 LT, EERBRAELIT
&bn«c b\66>'10~12)'33),
ZZT4ME, EHEEE L UMEEES % &
0B, BXe 2 HZOHRERIC BT 5H
RiERLHEIEL, SLHICRERTEL N,
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WEMBYSEEHEBTOmMTEMBE <5 —>
PHLVHPICRMLTWE22RKHBZ LIC LY
FEREERER THORAMER 2 S NRRE  TIliE
LI2L0PIED0TRELIZNT, BFHL
BEEELMIRET S,

¥

B8 SRER
* RAEEFLBEISAEMTIC & D RE R AY M

22X N7 B kBB 165 % (glioblastoma 6 i,
astrocytoma 4 f5), meningioma 4 %I, meta-

ik

static brain tumor 2 {§) & arterio-venous mal-
formation(AVM) 4 4, intracerebral hemato-
ma 3BINF2EFTH S, kBarbo—n
el T, BMEHRE Mo rFroaky
DFBRBIZTMSEHEARENR 2204 H
> IZBA D 6 FEBI(EHES36F) 2 A7,
F28 BOLRBEFES & FHEH#S
BREICIEWMLFILE R T4 b T EAGICRE
519G. 13cm T 7u % Ay TR EBE
BIRFRZ1T-72, 2 HICHFARTTHT 70
e EmA BRI H B Z & # 3 %Evans
blue# 1 ml #EAL TR L/ K THEEE
BWKICEBL 7218 Xe (55 1 BIRH B, Hitee
BE 1 meci/ml) 3mci % 2 ~ 3#HIFCEAL
72, BEHBNICoH/L 2 138Xe LN &Y B ra-
dioactivity N EFAYZ(L % 2000k — /L FEfT2))
A — 2 R EH L2 e—4 £ F(Nuclear Chi-
cago ## PHO/GAMMALIIL) o C:E@#kaz & &
Z, THUCHEER L 72 VTR & (FE 8 VR-5100)
I2EC#k L7z, KT VTR LY image # {4,
3 X 3 cm? DRALAEB(LLT RO 2883 ) % 6 ~
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8 # AEEE L 7. & ROI T 133 Xe HbthEimIE
B3/ o o B a— 7 (RZH TOSBAC 40)
# AL Tsampling time 8 #, 3*Xe & A1£800
BWETOHORRINT—2 L L TRb, ZhE
stochastic method (=5¢\ Rk L 77 & (rCBF10)
rEHETL LI, AT7TA IS THRD
Ea— 2 (BFEEAHENEAC 2200) 2 HwT
LUTF 2R~ B 847 2 47 72 (Fig. 1)

Data Processing System

I PHO - GAMMA I '

A-D NEAC
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I NTERFACE pispLay [ OFF 1 LINE
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TOSBAC TELE [ __]
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Fig. 1 ; Data processing systern

COUNT
RATE

n = 36
K1 =-0.115320.0162
A K22-0.019020.0019
A:B=2294:706
1000

100

v TIME
s 10min.{ 8sec.x 75)

F3IE FIAMBEROFERE

$11H FHAkL#EE(rCBF 10)

RO KEIERA LN KHA, rCBFo=
A8B 100 1m1/100g/min, 7272 L A i i & T
S T ¥ Xe SEBHE TL.152 AV
72203048 AH |3 133 Xe HE ATE %75 radio-
activity 5TEED 5105 #OFHHEEZELE W
M, AAL 13Xe EAKIODEIC 2 b5
BEDRNTH 5.

218 FEHREMMEMIC 51T 5 model curve

({357

HENRBEFFESI vy b o—VERTIR
Ingvar & Lassen!?-29 }, o) two compartmental
analysis SR E N2 2 S ET X, JEFRERN
#H#%IC 317 5 model curve % 2 -2 exponential
curve NF1E L GEEIL 72, T2 b bRBETOK
SHaemzedhiiu C(t) =Ig-exp(—kgt) +Iw-exp
(—kwt)T, lIg=Wg-fg, Iw=Ww-fw, kg=
fg/rg, kw=fw/Aw %3, Z>Cfgli/kAg
NiwldHEORFEEFRL, WgiRIKaEH Ww
BREEOHENMERSZER TS, 3512 Ag13K
BEE, AWIEAEEmHEE LD P Xe 5EE
BThHsb, ftEE, ERXiZyy=A-exp(—kit)
+B-exp(—ket) s EEHZ 52 LA HKS,
B¥ %57 — # |3 sampling time #° 8 #[E T4 1,

COUNT
RATE  yy : MODEL CURVE
2294 ¢ M53t. 705 g--01901
Yi : TIME SERIES DATA
Yd : logYY-logYi
1000{ - "
100 .."'.' '.."-. Yy
oy
// Tttt vg
ks dift. kaditf.
v TIME
H 10min.( 8sec.x 75}

Fig. 2 ; Compartmental analysis and k difference
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INEL1XRAL L ET B E800MWRAITIE
10084 > bDT—2 %8B LICh B, £2T
¥, REATHAEERFEMMRNELEE 551
~100R 4 > + DFEECETT1I20ERE
BMEERL, DEEk: 2Kz, Kv»Tpeeling
off method iz & 9, BATRERFEMMR O AT %
RT3 1 ~4001 > } ot #dEs» & Btk &
Kevl:, T2 CIRRERMAE TR, KAE - A
Bomk&IIKkEEHCiziz—ETHY, Lr
LIKABELRENERLL—ETH D LEET
g, A/BiaE$kets, ZHLCarto—
NBEDIEF R B & 13 5 17236 70 IS 4
& 1) model curve # K& 72, (Fig. 2)

FAH BEHEEEHROHE

% 1738 k difference

R L N 1RO N2 DS RE IR R
(yi)&¥a >+ v — IR EBERBO T %
77 % model curve(yy)s s FOBRERML
TVBDHELTOLIICLTERDI, T
SRR AR 2 AT E0( 1 ~ 40K 4 > b)) &1k
ER(51~1003 4 > } ) 2 D segment (=53
L7z, 2w & segmentiZ3WTyy 2 MEE
#Blzlogyy byiefE®RL2logyi L »
E, bbb EOFERNDEZES KD, &2
ki 8 & Uf ke difference (k difference # k diff
g e L, Zo Tk diff 77 AR R
A, TOMBEIFHML TBZ212% 5, k
BL Uk diff nBEHEIZ, 2> Fo—LEL
5 18736 F i 4 & model curve & DRI TR

1k, ke diff DIFRREELERLL, ZhLL
EORETT LN EBERE, BEREZEN2
FEULErSEREEL .

# 2 ¥ monoexponential ¥ 72/ biexpo-

nential

ki diff & & v~ ks diff »4 5145, & segment
TORERUAFT D 2HELUEISEL TH 22T
EEREE LT, FEBIC BT 2R MR
247 model curve [ #~, L ") monoexponen-
tial ZMEmM2ET2HMBTH BN, H 23
& 1) biexponential fEE D VBB TH B0 %
HEL /2,

FE5H WHE - ERERORE

MREFIT6 ~ 8 »FricEEL 722 ROLIZ, B
PFTTT7 44—, MLERHEESELL, W
RETHRENER T LML ZHEL, 1 HDA
TIREIBR SN TR EELEE, #nll
NOEMEZHRERBIE L2, SEMLICRED
ROL 7T 585, kdiff 5 L ' rCBF 1o i13F
fECRL7,

#6 8 rCBFw& ki diff & BRI

B FEE & ki diff & DFEBHEIC DV T,
ay b e— LB TomEEOMHEBEREE K,
INEFHREL L TRERE L UIERERCHE
F D FERB IR % ERLIFIC MRS L 72,

S R

E1E o>} o—LBTOORERRL Y
model curve & L Tyy=2294exp(—0.1153t)

Table 1 Summary of Control Cases
ﬁ:?e Age  Sex rCBFw mean k.I mean k2 k] diff. k2 diff.
1 28 M 45 -.1102 -.0185 -.0009 +.0013
2 31 F 49 -.1208 -.0198 +.0022 -.0017
3 34 M 51 -.1253 -.0203 +.0018 +.0034
4 36 M 42 -.1024 -.0187 -.0014 +.0021
5 39 M 43 -.1087 -.0174 -.0018 -.0024
6 45 M 47 -.1243 -.0194 +.0006 -.0029
Average 36 46 -.11583 -.0190 0 0
4 ¥ bt ps bt ¥ b
Standard 6 4 .0087 .0095 .0015 .0024
Deviation
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Table 2 Summary Findings of 23 Cases
Case | Age| Sex| Histology Tumor Area Neighboring Area Remote Area
No. rC8F10 k] diff. k2 diff. rCBFlo k1 diff. k2 diff. rCBFIO k] diff. kz diff.
1 23] F | glioblastoma | 68 +.0109 -.0026 58 +.0082 $.0011 | 30 -.0041 ~.0023
2 38| M u 34 -.0098 -.0032 28 -.0148 -.0030 | 34 -.0072 -.0034
3 46| M “ 36 -.0031 -.0020 28 -.0126 | -.0045 27 -.0148 -.0032
4 49| M u 40 -.0009 -.0031 38 -.0018 | -.0040 32 -.0138 -.0027
5 63| M " 52 +.0120 -.0027 37 -.0022 | -.0010 35 -.0084 -.0031
6 68| F " 46 +.0017 +.0001 34 -.0092 | -.0027 28 -.0160 -.0024
7 23| M | astrocytoma 52 +.0126 -.0027 37 -.0018 | -.0053 33 -.0092 -.0014
8 33| F " 47 +.0028 -.0069 40 -.0008 | -.0015 42 +,0012 -.0068
9 421 M " 36 -.0115 +.0001 28 -.0161 | -.0003 32 -.0108 ~.0024
10 49, M " 40 -.0009 -.0031 38 -.0016 | -.0026 32 -.0147 -.0027
n 9 F | meningioma 68 +.0151 +.0033 52 +.0108 | +.0045 55 +.0123 +.0112
12 32| F " 62 +.0121 -.0002 58 +,0113 | +.0034 40 -.0026 -.0041
13 S5 M " 36 -.0058 -.0026 28 -.0150 | -.0004 32 -.0081 -.0014
14 62| M “ 34 -.0092 -.0014 28 -.0138 | -.0026 23 -.0024 -.0053
15 | 46| F |fetastatic | 5 -.0144 | -.0023 | 33 -.0069 | -.0041 | 34 -.0041 | -.0021
16 58| M " 35 -.0098 +.0001 28 -.0144 | -.0025 3 -.0136 -.0027
17 17| F |AVH 75 +.0116 -.0040 38 -.0026 | -.0042 37 -.0024 -.0056
18 28| M " 45 +.0007 +.0008 40 +.0013 | -.0018 43 -.0004 +.0012
19 32| M " 55 +.0075 +.0014 42 +.0009 | -.0014 45 =.0012 -.0012
20 51| M " 58 +.0202 +.0042 39 -.0023 | -.0025 35 -.0073 -.0015
Tntracerebral
21 12| M hematoma k] -0 -.0024 37 -.0034 | -.0036 42 -.0026 -.0041
22 39| M " -.0051 -,0012 k1) -.0047 | -.0038 37 -.0024 -.0010
23 63| M " 35 -.0102 -.0014 33 «.0096 | -.004) 40 +.0018 +.0001
rCBFw { m1/100g/min. )
Focal Focal Focal
nia
k] difference hyperemt Isoremia Ischemia
+.015+
+.0101
+.005 4
0
-.005
-.010
-.015 Perifocal
1 area
Focal Remote
area area
Fig. 3 ; Regional k; difference according to focal kidifference
+706exp(—0.019t) #757-, (Table 1, Fig. 2) B AIARETH ) rCBF 1o DEREMEL RV 2 8,
F2H REIOFIREIER ZFNIXBEREIZ L XoHiz(Table 2), HWES

ORI TII M, RN 1 Xe FE 7 ko diff i2 & D REFNIE 3 T—TIc B EN.
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(Fig. 3)81 7n—713 ky diff 275 R{RAL
LR BB m §Eon REREMA T 2 Lz EFI T,

glioblastoma 3 i, astrocytoma 2 ffl, men-
ingioma 2%, AVM 3#lTh-7. 2510

EFID ke diff ICIZ—EDNE@ITH LN h 72,

%2 7N—71% ki diff hie 4 + ZRALL FER M
AT & L/ RERI T, glioblastoma 2 ),
astrocytoma 1 fl, meningioma 2 {5, meta-
static tumor 2 ffl], intracerebral hematoma
3BITH -7z, ZDIMERI T ke diff i3 7 6 F
TEFETH 72, £33 7N—73 kdiff HIE
FEHAICH )V REAREF L FRHTRE S 2 E
#l¢, glioblastoma 1 fl, astrocytoma 1 i,
AVM 1lth -7, ke diff iz 2Flic=4 + %
RELL T2z,

AR TORIEER T MR 5 model curvelz
B~ & 5|2 monoexponential i # R L7 L D
{2104 # (glioblastoma 2 ffl, astrocytoma 1
#, meningioma 2 f§l, metastatic tumor 2 I,
intracerebral hematoma 3ffl)% Y, ¥ i
ky diff (3= £ + 2R ETRL, ke diff [FIEHEIK
B, AT ABEADGHE L Tz, REIRIR
i #5° biexponential {17 % /R L 72 fEFIIL 8
5 (glioblastoma 3 #l, meningioma 2 i,
AVM 361) T, wThosEpld k diff i3EE
1277 ZRALL T2 dy, ke diff iciz—FDIE
MiiA LNk -7z,

E 38 IFRETOBATHMIER

I bo—NBIBITAEERAGERNTH
ki diff & ko diff O FRE#IRZEI30.0015 &£ 0.0024
T# 72, TCBF10/246 + 4 m1/100g/min(mean
+SD)TH -7z, MREF THIRER(RER
BERE L EMRER) 1236+ 8 ml/100g/min & &
AL, Lo R 8EEDE 37+ 9 ml/100g/min,
%5 . E R ¥ 36+ 7 ml/100g/min & FRALFIC
TBHEEEII A2, L LIEZDEMTIE
glioblastoma 6 i 5 ffl, astrocytoma 4 e
2 i, meningioma 4 #i 1%), AVM 4 #ij#
2 BIDFHI0ER - VT3, BB A% R
ERI- B~ T L, relative perifocal hypere-
mia X E2 3R R LNz, UKL rela-
tive perifocal ischemia |3 glioblastoma 6
f 1 f§, astrocytoma 4 5 2 4, meningioma

4 %1 2 5], metastatic tumor 2 i 1 {4,
intracerebral hematoma 3 i 2 FlHEt 8 £
Blic A6z, oy 5 R ClE 2 BATRHIC ML
BENHEELRD U -7z,

FAE HEI, FEREBICBIT 2 FEME

RO L8

7, FEEk diff 77 R 72K E LR
1 0 A 104E B T IR RIMEH MR 1341 +
9 ml/100g/min T, #7:ki diff icBWCTE
J L ERI% relative focal hyperemia # 2L T
72, ZDIMEBITOIRRELR MK & B A1 &
N3 &, BERAITHOMBIRDS L 2 EHH5
1 (glioblastoma 2 ff, astrocytoma 1 f§|, AVM
2 ), IR EEIBER TOMFRA L 72 5EH A 7 51
(glioblastoma 3 {5, astrocytoma 1 5], men-
ingioma 2 %5, AVM 2 %I) &, EIEE D ER
W iFmAESH Eh -7z, % TEEH
2wt 2 BBl TonRENE T 5 &,
TH R ER-C oo AE X Y M 3R 2 (BB ER T oY
mik¥EMm), ¥ 74 b relative perifocal hyper-
emia 10| 7 5 (glioblastoma 3 f5], astro-
cytoma 1§, meningioma 1, AVM 2 )
ICBEI N,

E2IHRENK diff w4 FRBARIL 20
HEMEK I FEAE L0 B T IER R IR M R 3
32+ 5 ml/100g/min & IFEFBMKEETN41+ 9
ml/100g/min (CEBERFEL AP L T/, /E
R & IEmEER T LB Tld, relative focal hy-
peremia <10 # 4 i (glioblastoma, astrocy-
toma, meningioma, metastatic tumor % 1 ff)

" iz, relative focal isoremia %2f5l (glioblastoma,

meningioma # % 1 #1)iz, relative focal ische-
mia #* 4 #ll(metastatic tumor 1 f, intracere-
bral hematoma 3 ) &, ¥ 8 &0 E i iFRE T2
BRI M FEAIER BT LRI L THE2 DRI
ZHBZEHBLL, RERIRONLIKEIZ
EFRL L Thiedd, ThiREERIBnKE
L I § 5 L relative perifocal ischemia #510
%l 7 %(glioblastoma 1 ], astrocytoma 1
%1, meningioma 2 %, metastatic tumor 1 {f,
intracerebral hematoma 2 51)iz38s & 1172,
3, WER K diff 2 IEEEEANRES
EFLRFED 3EFICE T L IFRESREY M
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JREI$37+ 4 ml/100g/min &AL T2z, 3 REMEEOLFERS 5HIFFig. 4 ICRT 2L
{5 2 45 (glioblastoma, meningioma % 1 1) {, WEMBHNCLI2BEEERETZILIRE
12 B TH 8 EBIL relative focal hyperemia # BThbd o, %2 THEROFREL Mm%

A & RIERIC, FE% 888 T3 relative perifocal WIS MmE & 8§ % &, relative focal
hyperemia #/RL 7z, fii?» 1 FI(AVM) ¢i3, & hyperemia % 7~ ¥ f£ it glioblastoma 6 {4
B VEEMFKEE TH - 72, 5 fll, astrocytoma 4 f| 4 |, meningioma
(Table 3, Fig. 3). 4 {5l 3 $5l, metastatic tumor 2 5 1 B,

rCBF in the Focal and Perifocal Region

* Relative ‘ ;
E ’.&. Focal Focal Perifocal ';:l?;;z;
E @ E E
Case g E g g § g g § § § % E g %
No. Histology E o & <2 2 22 22202 20229
1 glioblastoma + 0 0 o o
2 " + o o o 0
3 " + o o o0
4 " 0 0 o o0
5 " ++ 0 0 o 0
6 M ++ 0 o o o
7 astorocytoma 0 0 o o
8 " o o o
9 " ++ . o0 o o
10 " (4] [0} (]
11 meningioma o o
12 " o o
13 " + o o 0
14 " ++ 0 0 o
15 e o o o
16 " + [ 0
17 AVM ++ 0 0
18 u 0 0
19 " + 0
20 ) " ] + 0
a0 e : :
22 " 0
23 " ++ (4] 0 (] [V}
* mono- or bi-exponent : xe'33 clearance curve in the tumor area is

more mono-exponential or bi-exponential than
the model curve.

Table 3
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6] ioblastoma Astrocytoma Meningioma
k] difference
+.015 1

+.010 4

+.005

-.005 4

-.C101

-.0151

Metastatic AVM Intracerebral
brain tumor hematoma
k] difference
+.015 )
+.010 '
+.005 :
0 4= =-=~=1-= - - -
t
-.005 :
(]
. Perifocal
-.010 ' area
! Focal : Remote
-.015 ) area . area .
Fig. 4 ; Regional k; difference in 23 cases
'
Glioblastoma :o e o o
Astrocytoma [ 1} [} [
'
Meningioma o, oo o
Metastatic . ' e
tumor ]
AVM lo ) . .
Intracerebral " . ° :
hematoma ' relative focal k, difference
-.02 -.00 0 +.01 +.02

Fig. 5 ; Relative focal k, difference which is the difference
between tumor and non-tumor k; difference.



1042 7 Xk B #

Relative perifocal
hyperemia

Relative perifocal
ischemia

Relative perifocal
isoremia

k.I difference
+.015
+.010

+.0051

0

-.005

-.010

=-015 Perifocal

area

Focal Remote
area area

Fig. 6 ; Regional k; difference according to relative parifocal
ki difference which is the difference between perifocal
and remote k; difference.

AVM 4 i 3 Bl Ft165EGI TH 1, relative
focal ischemia % 7§ §Ef5iZ intracerebral hem-
atoma 3 #l£&f &, metastatic tumor 1#FinEt
4 £ T relative focal isoremia # 7 3HERIIZ
glioblastoma meningioma, AVM & 1 flo»
it 3ERTH -7, (Fig. 5)
FEREHBATBERIC B WT, WEBRLEIZ
B & DBz L 1) relative perifocal hyper-
emia, relative perifocal isoremia, relative
perifocal ischemia i2 XAl L 72, £ £NH10
B, 58, sBlicksvTrREIN, (Fig. 6)
OB EOBLERLBEL W EorE,
REPL R, ANEYRERLFRE, JERE
M E, HREBDRLRE . & & R
L7, (Fig. 7) #0#F relative perifo-
cal ischemia & 2 L 7z 8 5l 7 B THRFEERIL
{1 7 & % 7 L, relative perifocal hyperemia
D10FIF 6 Bl THORERIIBMREZRL A2,

£ NN OBERIZIFR BB TOEEIM

RERLBEEIBDLNL D -T2,
# 5 rCBFio& k difference & N AHE

a2 bo—nEICBTACBFt ki L
ko diff fE TR % $120.95 2 0.14 T, rCBF o
i3 ki diff Bic BV THAFELMHBEREFRYZS -
7z, (Fig. 8), 2 Lic ky diff 57 5 2 57 F
ROLIiZBWTIZ v=0.91, ki diff ¥+ 2 %
AT ROLICEBWTY 7=0.89 & ki diff H»ERIZ
& - T4 rCBF1wo & oIz 2 RO f% ¢
BoHbn, MBREFCEBCTLRELNT =
0.90, FEREEBT y=0.89 » FERHAERI R A
Aoilz, Lo Lk diff 275 2 2773 57% E56
IBWTIE 7=0.62, =4+ X ERTIFERIC
BWTiE 7=0.78 2> Fo—nBEICEL, &
21 %LUT 8 & U5 BLT 0ok crHRIRE %
2N Tz, (Fig. 8),

—7% rCBF1o & ks diff B> #ERERB%I3 7% B0
Tr=0.20 L W B HICHERIZEDH T, FEFES
B WTIE 7=0.56  BEOHBEMEIA LIS
BETH-7, (Fig. 9).
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focal
ky difference

+.020 -

+.010

-.010 -005 . +.005 #.010' +.015% difference

-.010

-.020

Fig. 7(a)

relative focal
ky difference

L]
+.020
008
+.010

+.005

° __, relative perifocal
-.010 _ go5 , +.005 +.010 ,‘015k1 difference

mean k1 difference

+.010

+.005

relative perifocal

relative perifocal

. .
-.010 -.005 T 4+.005 +.010 +.015 ky difference

~.005 -

~-.010

Fig. 7(c)

perifocal
k.l difference

+.015
+.010

+.005

-.010 --005 e +.008  +.010 +.035 p1ative perifocal

k] difference

) -.005

-.010

‘ “1-015
Fig. 7(d)

Fig. 7 ; Relationship between relative perifocal k, difference
and focal k; difference (a), relative focal k; difference
(b), mean k; difference (c) and perifocal k; difference

-.005
-1-.010
Fig. 7(b)
(d).
% -3

HWEBIRNICEA L 2 g RS % RIog
HEENAL VTR, RMOLKEZFHEL LD L
55 A3 Ingvar & Lassenic & L NHEL S 11
72192026 i 1, 13 B 4 #k T o> RUBFEHE 478
E2ONHE» LBREINTWBE I L ERWIEL,

BOBOKKAKE L BETOMGEKBL 2L
NEEZT, FHETOMKE+KD1-5%,
B CES N F R %K 5 two compartmental
method # FE L 7z, #i\> T Zierler!® |3 EH58H
R L TR E OMEABIMAERICE L v »
SR RAICEBEL, stochastic method iz L )
Bt iiE & Kb, ZoBMBICERINLIHE
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TCBF.IO
( m1/100g/min )

r=0.89 r=0.91
p<0.01 410 p¢O0.01

k] difference

-.010 - 005 0 +.005 +.010

r=0.95
p¢0.00

Fig. 8 (a)

rCBFyq
{ m/100g/min )

60

Tee
* 40
30

20

r=0.76
p¢0.01

r=0.91
p¢0.01

rCBFyg
{ m1/100g/min )

70
60
50
=4 440
30
20

re0.78 r=0.62
p¢0.05 10 p<0.05

k.l difference

-.015 -.010 - 005 0

k., difference

-—
-.020 -.015 -.010 -.005 0 +.005 +.010 +.015

r=0.89
p¢0.01

Fig. 8 (¢)

713 Kety-Schmidt HR, 4 /L CRI— Nl E
zHELY, BFFETKDLNLRMLFTREMEIZE
UL 7ME% L 22 e LRETRMHEEL
BRCERINTWS, Lo LEBET2EEN
LEEBEEE LT, #AT 5 RIOWEHEYE
RHERRICERT AR EG 2 oI REL
Tt EEHRIN-NRENFEE % % %
LRERMESD L. T4 b b RS R E R I B
BNEERT MK —ETHB L, HAHI
HEAS 7z RGN Tlp ICihiT 5 2 &,

+.005 +.010 +.015 +.020

r=0.90
p¢0.01

Fig. 8(b)

Fig. 8 ; Correlation between rCBFio
and k difference in the control
cases (a),tumor areas (b) and
non-tumor areas (c).

RINMBHNFHmIIHEFTHY, M
BNBEL—HTHIZI L ED
AREG»LETHS. —HRICIE
FHEBTOREICBNTIR, ohn
LORMRESIRZIIEEICL S
T, BEMRERETLRE
BT, Rl o RAIEERA A E—Ic
N3, LEEnhiRESFI U
FLLMEENTWBEIREW
Atz kIR %
o wtiz, NEREFESR~D,
RIFEE D7 E R iT e b T
WAD»EV)RIENRD, £
M7 &M ERELER T Rl SERKEY, E¥
Wik 51T 2 LRI TH b TV B
L) EOMBLESICEAIN TR VWESE
KEDOFIEI L ENTWE, £2TC, £EL T
MIEBES % & ) HIF, 25 LAaTHEBRLRT
FRABRNL 2 BT, RERERETHLBER
FIEREMTOZN LB T HZ £, HHRb
I8 2 BRrNIER # EMIc BEY 5k TEk
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Regional cerebral blood flow in brain tumors
Tetsuo ARIMITSU
Department of Neurological Surgery, Okayama University Medical School

(Director: Prof. A. Nishimoto)

Regional cerebral blood flow was measured with 133Xe injected into the internal carotid
artery in 23 cases of brain tumor and 6 cases of the control. Based on Stochastic method
and compartmental method, mean regional cerebral blood flow measured 46+4 ml/100g/min
and a model curve was induced from control cases as yy=2294 exp(—0.1153t) +706 exp(—0.
019t).

Deviation value of each curve from the model curve was analysed as an index for rCBF
of tumor and non-tumor area,

Regional cerebral blood flow on the tumor consisted of not only one compartment but
also two compartments that abnormal high blood flow of arterio-venous channel
accompanied with abnormal low blood flow or ordinary cerebral blood flow, namely
intratumoral steal flow existed.

On the other hand, patterns of cerebral blood flow were simple on non-tumor areas;
high or low blood flow, however, inter-regional inhomogeneity of rCBF was demonstrated
as follows.

According to rCBF on tumor, three groups were classified to high blood flow group (3
cases of glioblastoma, 2 cases of meningioma, 2 cases of astrocytoma and 2 cases of AVM),
low blood flow group (2 cases of glioblastoma, 2 cases of meingioma, 2 cases of metastatic
tumor and 3 cases of intracerebral hematoma), and normal blood flow group (each case of
glioblastoma, meningioma and AVM).

Mean rCBF was 368 ml/100g/min on non-tumor areas: Perifocal area measured 37+
9ml/100g/min and remote area from the tumor measured 367 ml/100g/min. No differ-
ence of mean rCBF between perifocal and remote area presented. However, 10 cases
showed relative perifocal hyperemia that rCBF on perifocal area was higher than on
remote area. Eight cases showed relative perifocal ischemia that vis-i-vis. Five cases
showed no difference between non-tumor areas.

In comparison of rCBF on tumor and non-tumor areas, relative focal hyperemia was
demonstrated in 16 cases, relative focal ischemia in 4 cases, and relative focal isoremia in
3 cases. While 10 cases out of the 16 cases associated with relative perifocal hyperemia, all
out of the 4 cases associated with relative perifocal ischemia. On another point of view,
6 cases out of 10 cases of relative perifocal hyperemia presented high blood flow on the
tumor area and 7 cases out of 8 cases of relative perifocal ischemia presented low blood
flow on the tumor area.

Cerebral blood flow dynamics of brain tumor was basically characterized into two
patterns:

1) In cases of high blood flow on the tumor area, rCBF on the non-tumor areas
centrofugally decreased according to the distance from the tumor, that may be called
intracerebral steal flow.

2) In cases of low blood flow on the tumeor areas, centrofugal increase in rCBF on
non-tumor areas that may be functioned as pressure difference ih the hemisphere due to

brain edema.



