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Jod I NG O et e B K R IR O P JE &
T O W BEE B~ O KR @ H

T 5t

P

BEE MWWo7 o =B v h ATBIOA L T o I=a s Ca—2 & LT, SRifies 2
Mo X D IRIRHTO L 2 2 & it ic % L 9 % rCBF functional image {JpkE# R L/, 2> br—
WO Tix, 14D rCBF 37— ##lgi L, S5z CO2 WA, @I, seHUFSHBIRI A3 X U4
o X MM LR B L. ZORME, IMIABRAEMOIEFHEIESZ LR L T\ 5 2 L3 mie. WK
PIRPASEIEIC 3\ T, IRk 7 & UNs CO2 1256 % S BUSTRAL & B 6o+ 5 2 LA TE 72, NS
TINRPHIEAEIC B30 T, iU ER To T B A Bei L, S o2 MR FERED i 2 177 5 Z LA TE
fz. Vi b, Ahiz X % rCBF functional image (3, B4ifiLfs skl pigieds, tapelistodaeE o, A

PEO O A L L /2.

L xC®Ic

1945 4, Kety 5z kb Fick oJfiEz 3> <
N2O & 7o i i EflE s flkd s b, #)
W Tt MM T L& (cerebral blood flow,
CBF) »ERIICES Z ENAJfeL s 7. 20
#%, 1961 4R D, Lassen 52 X D R+
Z & 22 e ikifi i & (regional cerebral blood
flow, rCBF) &k A flesr S CLME, Mo JR
PHEER TR (< B 3 5 W e A B o SR 13 Al it A
7.

S HTH, 23O RERR T & TV 72 T
PEBRIME D NERICEA ST 5. Lo,
ZOMEETIRINEOBICHIRA H Y, &b
7o HWUINEL T o rCBF 218% = L ixHEETH 5.

—J, ToH=—RH L ~vhAFI2LDE, Fe
AIxHiGRE L TEOR, 3y a—20HiIC L
D, ATE OIS X OUA & O8I 33 5 ThElh
e+ s o encEs. - T, BEHRNBUL
* RBORSFEBEI | MR '
AP S34E 10 H 19 H
IeHERESE AT D S44E2 13 H
BRESR o - KBRS R 1 T H 1 - 50 (& 553)

RIK A B 1 NFE
(S 3

Hifif ~ Lo rCBF B L, ZONMK%E 4 A —
2 (rCBF functional image) & L CHKprT5Z &
NEZ LN, 2~308ESO L K ns, LT
5T, BHENER, LM REERIC TS
RHEA B ORIC X, FHEARNT A ML MR
FOMBENRE L Hx DT ENEE® Th 5,
PEROWME TR, LHIIC BT BN R A O 8
HiclkEE - T 5.

T, AWETE, o7 - rnr~
HATEF L TA VRO I =a v Ea—2 Eff
LT, ART 2 Mk 2 AT & if i 85
L 9 % Jmpria i i B gk 2 PR L, M
[ TN RO

IL &G 5 URIZHE

1. AU UFL—2arhits

F— 2, T =W = 2 T (RC-
IC-1205, A3 A7 « 2k, HEHRER 10 1 >~
7, Dead time7 psec) #{FH L7, =) A —#iX
TxrAa¥—Ho 5600 L (& 26 mm) oFEfT
MoboEFHLE.

2. FTANBRE

RIF — 7 LB i, I = 2> £ 2 — ¥ (Hitac-
10, 16 bit, 16 kW) # thafLB4EmE & L, #bha

Presented by Medical*Online



202 ¥ E ¥
fEEEHE & L O T — 7, RORR L L T
CRT B+ HF 5.

3. HRaTHEAEER

FRER L B A & LT 19Xe A R KA R
W (H--7oF74Y b= &, IEFEMEE
WAL LT Y9mTc-pertechnetate A= 3 £ H K il
W (I TTIoxhY, FemTOFTAY b=
) R L.

4. MmBEHRAFHE LU pH RIEEE

TR ML O JR R 2 43 E (PaCO2), EEFE # 24+
(Pa03) 3 X 8 pH o #ilE X IL meter Model 113
(Instrumentation Laboratories Inc.) (z L Y {T7¢ -
7z,

5. MUOHEEREFIRS & EOEEHER
LR & U 7o gk o — N SR IC 3d A
LzRY=F LohT—F7(19G,90mm) % B &
Lictk, #o~ H A7 #BH R, ZHTHE X2
Towne [IC THHZE L V4 10 cm OfL{E IS &
w1z, WwiZ, #5mCi o 33Xe 4B IR K A RTE
Qml) #@EHT—T L LY AEEAL, HAIC
AL 1B3Xe o y MEHEHBENO LT v A T
IOH TV T4 L SET 130 BOIH (26 7 L
—2)FHIL, 2 Ea—F &L T64x64 < b
Uy 7 ADT 4 PH MR E LTHERT — 7icimik
SO U7, R, i kSRS X D #hAR
# LBk C#MlE L, PaCOz, PaOz 35 X 0 pH i
WEH 7 —7 050 Bk = R L, IL meter (2
EOMELRE. 64, 15458 Eo%”, CO:
WA, R, SeHURSSTEINRE, A B &
OEMT AN 2T 7 Jetkiz, 9 10 mCi o
YmTe-pertechnetate # ¥R 5 L, #920453 %04
VFIT L ERGL, BRT—7ICIL.
B, EESOVEE, PXe okt L 81 KeV, nTc
IR L 140KeVIC B, ¥ g v R ik £209%
& L.

6. BRTAb

CO21% A :5% CO2 +95% air OW ABHLE S 4714
12 13¥%Xe #EAL, KRRl LRIk TRIAIL
i

R R BRER 5 Srtkic PP Xe & E

16 %:2 5 (1979)

A LEHHIL 7.

SHUFSSEEIARE S @ » 7 — 7 LI B RS
AR % RREIE L, 1 5#kic P Xe 2 EA LGN &
Btk U7-. s o Bebthi, FEEE TS
DT VFRES T T 4 — TIREMPFHEET 2V 2
LiCk VR LT

MELEE);: 7 x475 3 1l (Hypertensin,
CIBA) # 20~30 pg/min O%| & THERDR L D Rike
AL, SEHEIARIES A 30 mmHg EA- L1,
133Xe #EA LFHAIL 72.

7. rCBF functional image D {ERE

rCBF functional image (X, Ri& T — 7 IO
F— AP OER L. FOT7 v —F ¥ — | & Fig.
I 7R L7,

() B EEoOBE

3Xe AL, 10 7 v—L&MAL, B{EN—
AT NULEOsy & BGOSR L.

(2) JRrrEyiE AR O Rl

Bhredh AR, 26EREE % HIE L. £
HWifg e 9 SHMBEIEYD Lictk, BLOBRIC
64 %64~ kY v 7 ZZEWT AT 1 Bl i
FoALBEYAAL (Fig. 2) Z L oftsfiia L, =27
NOPFTED A EVICEALE. Zhat T XTouM
BN T/ - 7o %, IROBIG TR CLEEZ <D

I Area setting on the accumulated image I

I Extraction of dynamic curves in each unit region ]

1

Calculation of rCBF values

by initial slope method

I Calculation of standard deviations ]

I Construction of functional image |
I

CRT display

L 4
I Typewriter display I

END

Fig. 1 Flow chart of data processing for the functional
image of rCBF,
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64

b | |ef |[|e]l |e

Fig. 2 Illustration of a processing area.
(a) Processing area at a 64 x 64 matrix.
Labels (solid points) were permitted up to 255
in number.
(b) A part of processing area.
Unit region consisted of a labelled element and
its neibouring eight elements.

WL, BUHHEA L o RFTEREHRE = 7 NI
B L. &6ic, RpTihkthiize +<TmiEL,
O SEREE T O BREAR E .

(3) rCBF Hiik

rCBF % initial slope #:ic & » rCBF initial &
LCHEM L. ABFgE T, BIOSESeEO Bk
iR o> peak time DA% 19 g5 (95 #[#) O FH4dil %
ARSI AL, R/ 2 R ETKER Y =
At + BoEflL, ®Ric kY ARt (A) 235 L
yrut

18

Z (tifti) (ln nlfl-niﬁi)
A B 18
> (ti—t;)?
i=0

1 18
= 570 i§0 {(ti —9) In n;}

o2 Cng it P3Xe #e 5 ot (SRR 12
B AEHEIE. G B L0 Inn it L H R
Bt OFEAE In g OFME. b, HIX9ITH
%. kT, rCBF i 3R THZH 5.

rCBF;,i.. (m//100g/min)

1,60,

53 100

“A-A-

1200 18
== = 5707 i§0 {(tl—g) In ni}

ST, A1 YXe 0K - MAMSEIRE. o

BB O ETH D, ABIETIE, ABLIL p
X 1.0 & L7,

BB o B th R & it & Ffkic L
THEH 1L, meanrCBF & L7,

4) HEORE

HEHRERIE 1213 Poisson 3 fRICHE 9 MiatidE%
9. Fow, 19 HoFHEED b ORI EE
rCBF 35} mean rCBF |c% L, fEHERZEIC X
DHREFFRF L. L2HT, FERAOEE (d9)
BFRATHZLR 5.

0s = A/ 012+ a2 tao?+ -
Z T, 01,02, 03 - IFHORETD 5.
F e, AT, I 0) oEERVN
LT 5L, BRI OBRER,
{In (n;+4/n;))—In n;}

L%, YT, rCBF o fE#{F3£(SD)ix, rCBF
OEHBERICBWT, FEOMED 2 FRMOFHIR
LLT, kR THZHAS.

(Y

SD (m//100 g/min)

o A L -9 i @) —tn )2

(5) rCBF functional image o FAERR L T HE
Rk

rCBF functional image X \ 7 A, 27 HIC
IS L C 45\ 72 rCBF & BELOBEIN 0 7000 JLE HL
PLofiEicd ¥ LTHBRLE. £ CRT &R
i, HEEEEEL 64x64 v R Y vy RLEL,
MR BEKZEEOMFB TR L, HHELLT
10m//100 g/min =k @ 7 v A A7 — )L & BERENIC
ARtz BEIC XD LRVSEIRR LTS - 7.
$7o, BIOBEL, SOUBEBMEZBATRT L
X DFFL, &bic PmTe-pertechnetate i X %
My v F 75 nbicEEBRR LI, FA4 T4 5
2 X ABIERR T, MR L 2 Hissfiiic TH
FL7zidh, rCBF ofkfiz 10 & L7z 10 g
FrbOEH L.
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6) AMT A MIBIF 57— Z0UH L ZO$ER

i

A7 2 R Tll—Aze rCBF & FHi L,
rCBF func.ional image # {Epk L 7-.
g rCBF L 034535 X OV OBA(bLHR % Bb il s
DUV BRI CRT 38X 0% A 754 ZiC

X BRRETI 5T,

X5z, Lk

),
T b,

(1979)

L % %

)G, BN SUAEX O IR S3 4R £ TORMIZR
HTBK LR A 2 177 - 72 42 Bl Td 5. NIRTERIR
FER I X O A AR £V BHENIERZA G 6 f] (O
— PR f R 14 9 Blds X OV 9K 27 1
i 1fiL 7 5T,
9 Bl NGTBIARPHHEH Blgs S AL/

8 {34 rp A I TR B 9
AHSOI GO

L 7= xp )ik Table | 33 L O8N 2 (28 L 72,

Table 1 The subjects with normal brain which are presented in figures.
Case Age Sex Physiological test

| 36 male COs3 inhalation (PaCO2~38.2 mmHg—41.8 mmHg)

2 47 male Hyperventilation (PaCO2~34.0 mmHg—28.4 mmHg)

3 57 male Contralateral common carotid artery compression

4 27 male Infusion of angiotensin II

Table 2 Clinical data of the patients with the occlusion of the major cerebral vessels
Duration Neurological symptoms P -

Case Age Sex after onset and deficits Angiographical findings

5 62 male 1 month Somnolence, right hemiplegia, right  Occlusion of left MCA at the stem.
hemianesthesia and aphasia. Poor development of the collaterals to
No improvement at rCBF study. the territory of left MCA.

6 40 male 2 months Right hemiparesis and dysarthria. Qcclusion of left MCA at the stem.
Slight speech disturbance at rCBF Fair development of the collaterals via
study. the anterior branches of ACA.

7 40 male 2 months Transient left hemiparesis and Occlusion of right MCA at the stem.
dysarthria. No neurological Good development of the collaterals
deficit at rCBF study. via all branches of ACA.

8 59 male 7 days Transient cloudy vision in left eye Occlusion of left ICA in the neck.
and transient slurred speech. Cross-filling of ACA and MCA.

No neurological deficit at rCBF Retrograde filling of the siphon via
study. the opthalmic artery (Fig. 9-a, b).

9 59 male 2 months Left hemirparesis. Occlusion of right ICA in the neck.
Weakness of left upper extremity Cross-filling of ACA and MCA.
at rCBF study. Retrograde filling of the siphon via

the opthalmic artery by ways of the

frontal branch of right STA and the

branches of maxillary artery (Fig. 10-a, b).
10 32 male 1.5 months Severe headache and blurred vision.  Occlusions of right ICA at the Cy por-

r:'lCA middle cerébral artery

STA: superficial temporal artery

Slight disorientation and left
homonymous hemianopsia at rCBF
study.

ACA: anterior cerebral artery
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tion, the stem of right ACA and MCA,
and right PCA at the orifice. Cross-
filling of right ACA and no cross-filling
of right MCA. Little collateral via the
branch of the opthalmic artery to the
branches of right ACA (Fig. 11-a, b).

ICA: internal carotid artery
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IV. BR K B #&

fREFI L LT, BENIERER 461, ThREE)
HRPAZEAE 3 B35 & O'WSHEHARPASEAE 3 #l% SR+
5.

A. EEERNIERZESH

Table | {Z/R L7ZIEF O 4 45T, CO2 WA,
WG, SSHUFSHEARE S L O 7 v ¥4 7 v v
2 fRBR O 2 L & BlEE L7z,

Fig. 3 l:UfFﬁf?'] 1 © rCBF functional image G& %
e ik, AWNSHBINR HEAL, FEE MUl
ICCEHIL 7. Fig. 3-a (3fids > 577 A LicE
B LU TH 5. Fig. 3-b (2 i (PaCO;
= 38.2 mmHg) (231} % rCBF functional image
» CRT £/-Th 5. #iE T/RT % rCBF (2% L
<, WA 10 B (X b 100, 90, .- 20,
10 m//100 g/min) ¢, &/ Fic mean rCBF |z
LMo 7L A A — v B ffA L. Fig. 3-c

LR [l

X F ¥R Tdh 5. rCBF L mean rCBF #
2 et ic CT#oR L7z, mean rCBF (% 62 ml/
100g/min T -7z, Fig. 3-d (3 EHERZEO $EER
RTH 5. B O iz 3-4 m//100 g/min,
Ic?lﬂlali it 5-7m//100 g/min T -7z, Z DIEFIT
1Z, CO,Wg Alz kY, PaCO: it 41.8 mmHg & 7x
», rCBF 3£k TI3E—Bic#ihnL, mean
rCBF (X 69 m//100 g/min } 75 - 7-.

Fig. 4 (3] 2 > rCBF functional image &%
% T 5. Fig. 4-a 3% (PaCOz = 34.0
mmHg), Fig. 4-b (2 (PaCO2 = 28.4 mm
Hg) o o 1, O Tdh 5. Fig. 4-c [ZiBRIC
L % (i s I o Bl #&or. Fig. 4-d (3N
WOBEF R TH 5. WEEIC LD rCBF (1i%iE
A8k T —8% 12 ) L, mean rCBF ¢, 67 m//100 g/
min 72>, 52 m//100 g/min (2D L 7=,

Fig. 5 |34%E%] 3 @ rCBF functional image T
%, R 3 T, WXe [ ANSBEINRE D AL,

Cc

Fig. 3 Case |: rCBF functional images (left lateral view)
(a) Processing area overlapped on 99™Tc-pertechnetate.

(b) rCBF functional image at rest.

(¢) Numeric display.

(d) A map of standard deviations.
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c d
Fig. 4 Case 2: rCBF functional images (left lateral view) o
(a) Numeric display at rest. (b) Numeric display during hyperventilation.
(¢) Decreased display. (d) Increased display.

PLETHYSMOGRAPHY

c o d

Fig. 5 Case 3: rCBF functional images (vertex view).

(a) rCBF functional image at rest. (b) rCBF functional image during the

compression of left common carotid artery. (c) Decreased display. (d)
gamma camera was placed over the vertex view of the skull,
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A e SHBIAIR E S8 1 & 5 &b % Fig. 5-d (c
SRk O I HHIE R 2 BlEE Lo, Fig. S-a 13Kk
i, Fig. 5-b 3 ek $HEhARIEERE o rCBF func-
tional image T %. Fig. 5-¢ [ X AERSHBINREE
IZ2 X% rCBF O/VHER TH 5. rCBF o)
UL TH N0y, FRCAPRINEINREUR ©
W Cd - 7. mean rCBF 4, 64 m//100 g/min 5> &
52 m//100 g/min {2/ L 77,

JER 4 Tix, ToXATov o HEck B
M EFC D Il b 2 BlgE L e, fuEis
L 116-82mmHg 726 7 v ¥+ 5 o v 1T 4
g 140-110 mmHg 2 B/ L7-. fE EFIC X
- TrCBF i, FricHEARZ(LEZ/RST, mean
rCBF 4, %#E: 63 m//100 g/min, ffi £ | 5H-i¢ 65
m//100 g/min T& - 7=.

B. 3 & FAZEAE B

KM EIAR, PSEHBIIR & - 72 = ERBMBIAR o B
8JEf)i- rCBF functional image # 3 L7-.

Cc

Table 2 | ZHEG O 4FHG, MR, FIEX D REE
TOHM, TEMREER P X OMME EHT R % R
L. iz

REF) S~T7 1%, "PRIMEINRFAZERE TH 5. Fig. 6
WIER] 5 o 24l ¢ rCBF functional image
Td 5. Fig. 6-a (145 (PaCO2 = 36.2 mmHg),
Fig. 6-b (3 CO, % Alf (PaCO2 = 40.0 mmHg) &
1, O Td 5. Fig. 6-a Tid /e i KB EIAR BRI (K
FEEAL A 2 & b, mean rCBF % 20 m//100 g/min
T »7z. Fig. 6-b T 2 BIKMFAIBALEED &
7z A, mean rCBF % 24 m//100 g/min (2 #§ /L
7. CO2 g Az X % rCBF o #hnfEika Fig. 6-¢c
12, WO A Fig. 6-d 1o L7-. rCBF %,
SHECHENL, ATEE TR Lz,

Fig. 7 13 6 o 244l < o rCBF functional
image Td 5. Fig. 7-a (1% (PaCO, = 42.4
mmHg), Fig. 7-b [Li@EkH: (PaCO, = 28.7 mm
Hg) o3 »Th 5. Fig. 7-a TR+ 4e¥i% rCBF

Fig. 6 Case 5: rCBF functional images (left lateral view).

(a) rCBF functional image at rest.

(b) rCBF functional image during COz inhalation.

(c) Increased display.
(d) Decreased display.
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Cc

Fig. 7 Case 6: rCBF functional images (left lateral view).

(a) rCBF functional image at rest.

(b) rCBF functional image during hyperventilation.

(¢) Decreased display.

V3, RTEAES BT IR R T <, QUSEES T
i Cd ~7c. Fig. 7-b TRT MO rCBF i3,
IEEES X W B C L VIKIETH - 7. @RI
X WV R Fig. 7-c 125k L7, rCBF o
TSR TERS AL, FHCRTEEE L TEH T
& - 7-. mean rCBF (%, @M% iz X v 50 m//100 g/
min 7> 28 m//100 g/min (234 L 7=,

Fig. 8 12 4EH] 7 o 45 #Mlifs T ¢ rCBF functional
image Td 5. Fig. 8-a |34 (PaCO, — 37.8
mmHg), Fig. 8-b (Li@rEkEs (PaCO, = 25.6 mm
Heg) o4, O Th 5. %ifis rCBF (X Fig. 8-a (7R
T X, RERTOCEMTD - 7208, (Kl ik
FALERRD & iy - 72, @FRiC X % rCBF o
K Fix, Fig. 8-bic/RL7z X Hic, ST H

a

b

Fig. 8 Case 7: rCBF functional images (right lateral view).

(a) rCBF functional image at rest.

(b) rCBF functional image during hyperventilation.
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Cc

Fig. 9 Case 8: Cerebral angiograms and rCBF functional images (Towne’s view).

(a) Right carotid angiogram.
(b) Left carotid angiogram.
(¢) rCBEF functional image at rest.

(d) rCBF functional image during the compression of left common carotid artery.

DA AL, RIS RE BUSEALIERR S b v o 7.
mean rCBF |3 %2 45 m//100 g/min, R0 I
27 m//100 g/min T& - 7-.

JER] 8~10 1%, NYBIRPASERE TdH 5. NHH)
JURPF 890 ) Gk, Bl BUNSHBIAR 2> © 1 Xe % 1
A+ % L, Willis iy a 4r LT 33Xe (Z—ixtilo
FAZEMIR- Bk~ oM+ 5. 22 C, RI &M%
JATEI L <1k Towne HTEHMIFT 2 Z &ic kY,
it Y= Bk T oo R PR BR A #Bl%% L /2. Fig. 9-ab
IER 8 OIKIMAEE T 5. a T ASHEINRE, b
FAESEINRE b 5. ENSHEIRIL Sk < B %
L, Fig.9-a THHMD X HICHM O LMK~
o cross-filling 3 @lgg <, & 612 Fig. 9-b THA
SIS X OIS ZEHRBINRA AT IC HE R S W EEEN
~OMFIMITH & L THEREL Tz, Fig.9¢ T
BN X 9Ly rCBF %, s (UiMEEk <
EAFIERfE, PAZEN T T D, mean rCBF
IEAER 61 m//100 g/min,  Z:f6ER 53 mi/100

g/min T 7=, Fig. 9-d TR X 9 Ic ERSH)
AREEIC XY, rCBF i ZFBic@d L, LA
Bk & 1, mean rCBF (% 33 m//100 g/min & 71 - 7-.

Fig. 10-a,b {3EH] 9 o SHBINRE: & 45 SHBR S
Th 5. HANEBNR AL, £ 6 AkeEEk
~ cross-filling 33 X OAIREINR & 4t 3 2 (51
1Tlg S t-.  Fig. 10-c, d, e (ZFHTE{E A & O
rCBF functional image T, c (3%, d 1xpH%E
B4 B N THBIIR R, e 13 AR SHERE e
DLDOTHD. AR rCBF (X, %k,
A SR E AR B, A RS BIIR I 3 5 o0 2 K
T L. Zh#, mean rCBF T& % & Al Ek
iX 50—45—34 m//100 g/min, f5f=ERki% 38— 33
—23ml//100 g/min & 77 b, JFEEIC L 5 K T ic
EAZEI VD, FBEEL L& XD ARCER I
M TdH - 7=,

Fig. 11-a, b [ Z5EH] 10 o ESHENRE: & A SHEINR
BCh b, ZOREHITE, FNEBINREREINR %
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Fig. 10 Case 9: Cerebral angiograms and rCBF functional images (vertex view).

(a) Left carotid angiogram.
(b) Right carotid angiogram.

(c) rCBF functional image at rest.

(d) rCBEF functional image during the compression of right superficial temporal

artery.

(e) rCBF functional image during the compression of right common carotid

artery.

A U7, BIKIMBINR & P KIMERD 2h £ h
AhRIZ & A TH%E L T/, Fig. ll-laTihbh
5 X910z, Ed ALK crossfilling (%, A
KINEARFEIR iz HoBlgEshiar -7 Fik,

Fig. 11-b A 65 X 5z, JEfTHECER SR
HHIRER OB & O BHEPNTEA O fitsic BIE M AT #
RBE SN h o 7o, Fig H-c,d 12 /2N SEBIIR X

D 1¥Xe AL, HHHE & RIIGHZ FHH L
T RE D LZRE S O, ARSHEIIREER o rCBF
functional image T 5. Fig. ll-c|2/;R3 % 91,
s > rCBF (X 23R TR O RfE %2, AN
B CIFE KL R L, mean rCBF X/
$Bk ¢ 50 m//100 g/min, AEER 33 mi/100 g/
min T - 7. HREHIREER O rCBF 1 Fig.
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Fig. 11 Case 10: Cerebral angiograms and rCBF functional images (vertex view).

(a) Left carotid angiogram.
(b) Right carotid angiogram.

(c) rCBEF functional image at rest.

(d) rCBF functional image during the compression of right common carotid

artery.

H-d T/RLZ X D, Wk e b HELE
{b.% 7% X 3%, mean rCBF (/£ /i4-Ek 48 m//100 g/
min, A2 Ek 33 m//100 g/min Th - /-.

V. & %®

W R 0, BRI & X S IR
JE, SERRIAL I £ TIRIRBRERE E & RF T
ZERmohTws, Fh, COEfIcHT %M
LA B R0 B E AR FE 0> ZE (K 5ok 5 2 ik ofi I8 0
N LI LIEEEY shb, Lo T,
T4 i B S O I TR R B AR 2 fEIB - 510k, Rk
HALR X OFEREIAL O+ < ToFEk ¢ rCBF
FREICEBEL, SOIEHEART A M X DK
RO MKEE N BT 5 Z LB UEE - TE
fz. £Z T, AT A M X3 RTMHEELE B
el B X v 8% L H % rCBF functional image
DIVERR & R 72,

1¥Xe g7 V7 7 v Ak b rCBF 35+
5L LTIk, 2 compartment analysis, height
over area #:33 X O initial slope 23 5 725, AW
e, FHIHR—E O AR RO HMERE D R R IC
FRETH D Z &, B X - THRESK
BAyhE vz &, Gl R EMBEL 2 < TEW
Ll YooK »e, initial slope A ML
7z,
wiz, #HT -2 oEEORE W rCBF 2455
RHOTF—ZAHE EOTHRE LT, 9 RHEMBE
EE? 2 vz, 72, Fig. 21T X 9 Il
HEMOFERKZ 1 4&#%F @x4mm?) 25 9%
(12x12mm?) ICHLKTHZ LItk T, #HEHE
Fo/hsWEHEEZ B L, Thick/2 Rikr
B LT rCBF ot Hx2 1T »72. LLEickY,
B EAE rCBF offizE L LT HW B HERZE,
Fig. 3-d TRLEZEE LD LR 2. 2L,

Presented by Medical*Online



o

12 BEF

B HE S D BRI - EH Lo T, M4y
FRREIE ﬁrLt.an,mmFmﬁmT—aaL
T, fofiskcoiiERO R L D S L
%o 7 — 45 2 L 7z o Tshunt peak # 44 %
Z &N T X, A-V malformation T Ao mEAIX
WRETH - . i OB LIZ O T, B A T
LT — ARG E A B L2 A T L T o) dead
time (%, MIEEIC L THRAE 50420 rsec T

=

»Hotz. SmCio 33Xe #hH0 1 LT, FEHE
BRI 2R T, 918K 3,000 cps, 100 #&

T3 1,200 cps Th »7=. OIS, KIC N
=n/(1-nT) ®3% (N: EOFHIE, n: ZoidoF
¥ofi, T:deadtime) X v rCBF Offiic LFT+H
HWhokw 5L, EFHE 60 m/ /100 g/min {35 Tt
2~3ml /N o TwB EHfEES .. LinL
Hr=HhATH LU R F— 7R X 55
BT, BRXELOBEERLE LTEHICZO
KEBHT 2 ICIME»H 500 T, ARFETIE
i THEERZITRbR» 512,

rCBF functional image »#75Rix, CRT | k%

W{gERRE # A4 7 T4 212 L 5EHEFRE IR L

TE R OBV RITINR SR BhAE & FRAE T 5 2
LEATREL L7z, F7z, LUV ArEIERRSS 10 BER
FoRIC X 5 T, rCBF Oz o s & %
BRIREIHBIRTRE L L, &6, AT A MK
2 T L B b O BlgiE, WD 5 i
JINFEIR 2 & @ rCBF 03450 % O HAYRERIC &
DEEMICATHR D SN TER. 2, BOBRE
W > 77 A FICEBES®ESZLICE-T, M
TR FIBALO Rk T O BRERII A S IR T
EpZLlinotk.
7 — & WL o R, rCBF o &2 9 90
BHERZECIH 200 TH - 720 T, @HEIX
SOBIETH 72, Lich - T, Ao HEDH
TOMAE+SWETH - 2.
EFINC oK E M <%, mean rCBF {1 62 »»
5 67ml/100g/minTdh - 7=. Z Offiix, #EROH
IO L ) SRBETH - 72 Zhid, PXe o
STRRENS, EROBEIETIX0.87 TH 5 Dicxt
L, AW Itz 0 ZENEREO~T S n

16 %2 4% (1979)
BRI LD 2 D EET 5 2 L1200, B
ThH L0 HAL-ZZ LIS L0 EEXT.
E R T O rCBF 37 — o (21, JEFIC X
D L OFEN I HALTZAY, Sk L T precentral

area < FiFEES_L i R ML A 2 S A,
FTSFYAS I A8 o SUSER  ¥7 C r ALA  r  Blad S
Nnr-. Az k5 rCBF o FEIPEIZ > v T,
3Xe 2 MIEA & T > THRE L7z, 2 o--pilEors

T &, 252 OABHEALIC 515 5 rCBF o Bt
FioB <7z Hkic X »EHERFZEMIZ ST, 1SD

PAAIZ 169, 1 SD~2SD |z 56, 2SDPA |i2 27 o
WHEHEA S EZ N, ZOFEBEMIRGEEZ HN
7= E®WMKICBIT A5 T 2 o, CO:
WA D B OITIEERIC X - T, FhF rCBF i
TR THMA VLT 5 2 LaiBlgis .
SHURSSEEIAR o 18 T, JER] 3 THEHATIRTO
Ml Fichnz <, ﬁLE}U\ImDJHIRnEﬁ’kTWJIL?F
KTFREHTH S Z EBEES . e B
* LT, HEARATMHEEITR @ 60T,
I EZS BN ek 3 2 M FeAE R O e 4 ok 4 2
LINTEI. P, ART A MILLIEERRIT
M b Ui, fEke U CfdEiEs -2 %
rCBF ZEEhh i Hh B3 A L L.

K BMEhAREA 2E4E T X, BTAIMTIR & 2\ ik 1%
KIMEIAROFL A A U R T2 @ w ek s h %
AP T, PRER O EAE D 6 BRE £ T o JRiE
OB DIEFNC BT, IS X S 00T
B PR & R 2 ey 9T of AT B e & R S
rCBF functional image # xttb L, & 612 Mifnfs
CO EHEIZ DWW TGS T 5 2 L & L. Bl
T, SERRE, REHE & MR EE TSE O
B O 5 IER] S T, ARET oW
FHET, PHEBIARGDRIC —B L - R ML i ishr, &
HICRE CO2 SRS AR BE s h, M
MAEF XD WEIMIT D RIEETH - 72, FilkbE
g, EBEE, MEREEC-SGEO RS
NTREBI T, BIZERER] 6 o X 5 1 SR Tix
—IBRFEET, TOEBETE, MFEEKTS CO,
OEREERTZENBERES-. EFHTOLS
CHEBIEE, AEEELLENAREORL N

Presented by Medical*Online



Sy IR LGt (% A E O BHFE & 2 0 il A5 B sk~ o0 B A 1 213

FEBTIEIMATIX X CREL, JRITRY 7 K
TR CO» RISERFEHAIZBE SN AL 5. L
k., IRAEO Bis D KIRENRBAZERE BiC 35 T,
KM FEBALOFHESS CO2 SO RITRE OH
(- O TORFENAS, rCBF functional image (=
EORBIATH D ZENTE, £, ZAHD
BT BIE B O WRRAER O B = OHER 72 0 O
IR A TRERE R L KTRT b o LB L.
WNSHENIRESEE I 5V Tk, BEZNIC B W T
FL LT Willis#gz /L, BEZEN S RRIRY
It U THIRIMAT A TERR S 41, MM o #ERE A 13
bhd. LT, ENNEBIREL D EAS
tute B3Xe ik, lE Willis #5458 U il fUR-ER
~ofiT S, 22T, AWFE T, Townefimdh L
< (X FATETH < o rCBF functional image # 15 T, jij
B TOMBEEZ B L, & SIS
BINRIEIA T 2 b & 1775 > TR ITHEE O FAli &
THZL L Lz, MEERO LERIEMTH - -
REG] 8 Ti, MIAKEER & b i EEUT < ICHE
FEShTuwa Z EMnBgE N, &6, 2o
HERRICIE, ZEERBIARZ A3 2 SR SHEIAR £ D o flEI
MATAKE CBIE L TW 5 2 & S R SEEINR T 8
TAMIEYERMICREN. B TOED)
fREdE 2R L ER 9 Ti, MK ToiRE o Mk
KISz T, WRIMBALI L OF o J52 T o ik
KFEABlE s, £z, ZOERITX, Ak
FHEWREET 2 b, ARSEEAREET 2 M2k,
ZhZh OBfRE i+ 2 (IR THERE + & &W
R S e T E . ERAKEE R LI
#1110 T, '3Xe > xHIREER~ O 43 Az 4y T
7 <, MR v R i e U B SERIG Bk T L
ARFLTW. F7, PAEMRSEEIIREAT 2
MZ X o T, Frichmfic EE R Blbraohnis
WZlh, BAEMASHBINR 2 R B3 5 MR T
i, BEALBELTVwW ARV EEZ LR, UL,
HHE M ATENE # 24 2 NSHEIMRBASERE I 5\ T,
KRR EZ H O+ 57210 T, BIRER
TANEfTR D) Z L2k 5T, BAENSEINR A
3 5 R THEREZ ERMICBHKIT 22 LN T
Tl ZORFER, NEBINRFASEEICX T 24081

TR L U CEEBENM AT AT O @IS, IfAER
O H X, KM O fFEO M, {75
X EELTHREST ST L &L, SHI, Fir
MEOHEOBICH, AHEIAFHLEEZ ORI
VL I, rCBF functional image (2 k% &, JRA
AL 724 T2 L S L C IR (I L 1T B A
BT oo LmTE, S0, HEOART A b
BT 9 2 LIk - T CCo USEFIBALO [WE
& D R TR O SEA B AT 2, BRK L,
FRBRERBEEZHEL LN TERL, ZLT, K
MEREER O FREZNT, THH G FRCHHENS
AT R A O BIEHRE & HICEORROHEER L
WKARFEEXFRLEEZ O

VL. & B

WHOT7T v H—HH 2 h A TBLIOE T4
VO Iz arEa— 2 A ER LT, SHEAR
7 A M X 3RO MRAL & E RIS HEIC
Y v #8lgg 95 % rCBF functional image {Epkit%
BAFE L, EHNN, £ENENRPAZERE ~ @ & 17
1t 1. E#TIE, rCBF OIFE®E 7 — v %8l
#£L, &b CO2 WA, @k, SHUKSTEINR
R X O EE® 2 EOAR T 2 M L DKL
MELEBE L. TOREE, INIFEEROIERBHE
ZEORLTWD Z MBSz, BiKGRO %
75 % KM ENAR BA 2E5E T O T, JEFIC X -
T, RMFEFEBRO D 5 VIR ML O 2 AR
KTFEBIOMCT DI ENTEL. X612, M
HFoORHE CO2 RSO RTEMBILE T2 O E %
BT 5L L TEE £2, AL OB,
PHARAE R O F2 B LR M AT O BREE 2 X </RL T
W5 EEZ LR, NEBINREAZERE O T,
SATEM & 5\ E Towne A6 FHlll+% 2 Lk
D, BHEANNTOMREIMATIC XY Mgk s v
WA TERE L BlEi T 5 Z &N TE . &hig, %
A6 ORIRIMITHRE & RSHBINRIEE T 2 b 2177
HIZEICkY, ERMICIHES S Z L TE L.
ZOFER, BHHEN/MATEAN OGP E IZ D
rCBF functional image 3HHTH D L EZOHN
7-. VIE, A&Fgiz k5 rCBF functional image

Presented by Medical*Online



214 BE ¥

RN EREER O BE, TR, EEEHES IO
REROFMAE T DL, BHTHLLE
3l

WA REA DIZM Y, ERE, SR A W 7o Al
BRI ERE L . E 7, EEEEEREG
R LR, PR AR ROGER 75 © UMl
OB EERIC D BRILB L BT ET.

ARLOEE T 16 [ LOUE 17 [ H AR E AR
£ ONCH 18 M H ANRE FERAICB N TRERR L.

X w®

1) Kety SS and Schmidt CF: Determination of cere-
bral blood flow in man by use of nitrous oxide in
low concentrations. Amer J Physiol 143: 53-66,
1945

2) Ingvar DH and Lassen NA: Quantitative deter-
mination of regional cerebral blood flow in man.
Lancet 2: 806-807, 1961

3) Sveinsdottir E, Torlof P, Ingvar DH, et al: Moni-
toring regional cerebral blood flow in normal man
with a computer-controlled 32-detector system.
Europ Neurol 6: 228-233, 1971/1972

4) Verbist A, Capon A and Frihling J: A rapid
method for evaluation of regional cerebral blood
flow after intraarterial injection of !33Xe. J Nucl
Med 16: 264-266, 1975

5) Toyama H, lio M, Chiba K, et al: Color functional
images of the cerebral blood flow. J Nucl Med 17:
953-958, 1976

6) Guldberg C, Karle A and Jrgensen PB: Anger
camera imaging of perfused and nonperfused brain
tissue with intra-arterial 133Xenon technique. Eur
J Nucl Med 2: 205-215, 1977

7) Fieschi C, Agnoli A, Battistini N, et al: Derange-
ment of regional cerebral blood flow and of its
regulatory mechanisms in acute cerebrovascular
lesions. Neurology 18: 1166-1179, 1968

8) Boysen G: Cerebral blood flow measurement as a

16 &R} (1979)

safeguard during carotid endarterectomy. Stroke

2:1-10, 1971

Kuriyama Y, Aoyama T, Tada K, et al: Interrela-

tionships among regional cerebral blood flow, mean

transit time, vascular volume and cerebral vascular

resistance. Stroke 5: 719-724, 1974

Kanno I and Uemura K: Some experimental errors

in calculating regional cerebral blood flow from the

intracarotid !33Xe clearance curve. Stroke 6: 370—

375, 1975

11) Tada K, Nukada T, Yoneda S, et al: Assessment of
the capacity of cerebral collateral circulation using
ultrasonic doppler technique. J Neurol Neuro-
surg Psychiat 38: 1068-1075, 1975

12) ARFFIL, FELRMK @ RO FBENC 31T D15
JUER, RRERRFZE DS 19: 1102-1116, 1975

13) Lassen NA: The luxury-perfusion syndrome and its
possible relation to acute metabolic acidosis local-
ized within the brain. Lancet I1: 1113-1115, 1966

14) Meyer JS, Shinohara Y, Kanda T, et al: Diaschisis
resulting from acute unilateral cerebral infarction.
Arch Neurol 23: 241-247, 1970

15) Paulson OB: Regional cerebral blood flow in apo-

plexy due to occlusion of the middle cerebral artery.

Neurology 20: 63-77, 1970

AFHFISC @RI Hifo @2 Reffdr. B AR

£tk 33: 959-973, 1978

Paulson OB, Cronqvist S, Risberg J, et al: Regional

cerebral blood flow : A comparison of 8-detector and

16-detector instrumentation J Nucl Med 10: 164-

173, 1969

Wilkinson IMS, Bull JWD, DuBoulay GH, et al:

Regional blood flow in the normal cerebral hemi-

sphere. J Neurol Neurosurg Psychat 32: 367-378,

1969

19) Veall N and Mallett BL: The partition of trace
amounts of Xenon between human blood and brain
tissue at 37°C. Phys Med Biol 10: 375-380, 1965

20) Hedt-Rasmussen K, Sveinsdottir E, and Lassen
NA: Regional cerebral blood flow in man deter-
mined by intraarterial injection of radioactive inert
gas. Circ Res 18: 237-247, 1966

9

—~

10

-

16

-~

17

~

18

-

Presented by Medical*Online



215

Summary

A Development of a Soft Ware System for Generating a Functional Image
of Regional Cerebral Blood Flow and Its Clinical Application
to the Patients with Cerebrovascular Disease

Takashi TAKANO

First Department of Internal Medicine, Osaka University Medical School, Osaka, 553, Japan

A soft ware system was developed to generate a
functional image of regional cerebral blood flow
(rCBF) using an Anger-type gamma camera and a
data processing system which consisted of a mini-
computer (16 bit x 16 kW) for a central processing
unit, a high-speed magnetic tape (MT) and a CRT
display. This system was designed to detect the
regional changes of cerebral circulation after va-
rious physiological tests.

Five mCi of 133Xe in saline was injected rapidly
into an internal carotid artery (ICA). The 26 serial
images in S5-second-frame were measured and
stored onto the MT. The regional dynamic curves
were extracted from the serial images. The blood
flow rates were calculated as rCBF initial (ml/100g/
min) by least square method. The calculated para-
meters were rearranged in the corresponding mat-
rices and displayed on the CRT in a gray map.

In the subjects with normal brain, mean values
of rCBF ranged from 62 to 67 m//100g/min. The
changes of rCBF values after a physiological test
such as CO; inhalation, hyperventilation, carotid
compression and the change of arterial blood pres-

sure were observed.

In the patients with middle cerebral artery occlu-
sion, the rCBF values were generally low in the
whole area, especially low in the territory of the
occluded artery and the abnormal CO., reactivities
of cerebral vessels were demonstrated clearly.

In the patients with ICA occlusion, the regional
hemodynamics in the occluded-side hemisphere as
well as in the injected-side were observed. By the
contralateral carotid compression, the efficiency of
the collateral circulation via the branches of ex-
ternal carotid artery could be evaluated quantita-
tively.

R-CBF functional image could offer the clinically
valuable informations on the cerebral hemodyna-
mics. It is considered that this system was useful in
the diagnosis of pathophysiological cerebral hemo-
dynamics and evaluation of the treatment for cere-
brovascular diseases.

Key words: Cerebral blood flow, Regional
cerebral blood flow, Functional image, Cerebro-
vascular diseases.
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