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1 BIBHIR MER IS & 2 A ML & 0 il 2

HIC wHI EA

AR Bl JH e

BH B HH

E|E ""Tc-cysteinate dimer (ECD) % F\V 7= i fE e it el ek 2 E R L7z, WRIL, HdsizE 4 41,
KhﬁmmEﬁzw,N—#>v>ﬁ2%,”—$>v:1A1w SRABEMRR | B, MHIER 1

|, AR TV IHITH 7.
HZJ ] e R % S o IR L 7.

L —HEERERD S FE— T AESL, KhE KBRS B
RN7 ¥ AT #7272 1 KBREMR A S Mg 1 ml 23R D) 5

She % 4, BX SPECT % 20 73 FUUAE L7z, MNEHEERIEIZ 3 T /8= b A b2 X A=Y EF)V

EEZEL,

kA5 pCi/mil HALIZ

ML= Ol S MANOBATHEEES K, ML#EH TIRETED O AETEIC R S h 2 HE
EH (ks), M, MERRETE b L —F, MBEKEE L —F 0T 8-k XY M EGEL .
B RBYIR S 12 35 1F 2 W A e ot 2 1 i SR 0 g

Bé~o A7
ML —HEHES THROKBRS AT >

, B BN KRNI 351 2 BRI RE AR & SPECT HUiHEA © pCi/100 ml

HITERL, b= %(fif 377770y MET/KST A=y 28 L7z WXe 2T (Fa) % #ll

EL, K &EOME, ECD D&Mz BiT 2 HEIE

(extraction, E) % {ll%E L 7.

KFEIZE o TRDINT

A=k, K,=021%+0.05 (m//ml/min), ks=0.66+0.15 (/min), E=0.65+0.15 TdhH 7. K, & Fa & D
EAR DGR, Ki=0.53Fa+3.7 (,=0.91; p<0.01) TH\WHBERASEE2D S 7z, R, fERoim
T E R L CREFE MK, R & MR OB 1 RITRE T 5. F 7 ERERN I A

e OWE & RFTE LG R OB ATTHETH ),

L 30 ®IC

mTc cysteinate dimer (ECD) (&> > 7V 7 # b
Y X3 v Y3 r CT(SPECT) |2 & A RFFTH ML A
A= T YT DIz S N7z P Te BT
EERHOOEDTH N2, ZOMMEREE, Mg

* [E 37 KB BE P R
o [ HcgtRE
ZH 841 HS8H
ittt 84 6 H 19 H
BURIGERYE © KB PR X 2-1-14 (T 540)
[E] 57 AR e 9 B
H W F K

Tl 4 o fi# BACERIRICHTTREL Z 2 H e,

(F[E 33: 965-973, 1996)

REREERNC BT 5 et E ARMEEARY BL O
B |2 THERE ST W A, 9nTe-ECD O i3 A
&, MBI b L —3 *nTc-HMPAOY, '23]-
IMP?, 133Xe?, SO-CO,® D434 &, Mo 28 i
RO CHBT A Z LA S, MILiTE
M5 &%z 5 Twh,. LHL, ¥Tc-ECD
DERMLA, Bl 3315 5 258 & Bl i & o B R 12
DWVTIE, LA TEVWENE L, KL —HIC
£ 2 B ILFT S E O I BB DM A T S h
TWABIZT E o, RIFZETiE, “"Tc-ECD
ERRT v~ h AT RV LD REEOG K
M ERDRADOED L LT, 1 [HEIIRIMEE
M&3ITUNR=F XY F2NRTA=FET V%
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M7 BRI ML & E IO W THET 5.
. YRELVAHE

. ¥ =B

%L 12 BT A (Table 1). BERZWIL,
%4 %), REMSME 26, S—F2 VK2
B, B S—% > v = X416, SFHEN
FoR 1B, BEGERE 1B, SEALZRMED 1 Bl
TH oz, FHERIT 69 7% (53~93 %), B
B, L4 BIThHo7e. BEBFITIE, BRI
WEEREREL VL REL 1 PAMEERT
ﬁ’)f;.

2. 'SXe XM EREITE

Obrist D IZHE> T, ~Ib A » M 32 #4
Hi2F ¥ A7 4 (BF-1400, Valmet) 12 & 1), 'BXe #f
FEECHE L. ANEIRICEE L1977 —Y
BURE D & HFFIIR OIRAE T 555 MBq (15 mCi) O
13X A FAIRK & BiHER, 15 2 BIEEO TV
L BCERE & M5 A Ui &l L7z, S —
T M, WA — TR AN E L T2
V8= R AT MEFIVICE ) MEE IR (F) B
S UM I (Fy), KA i (W) &
WE L7c, KB IME Fa % Fa=F, - W, +F,-
a—wgRIlcLhEHB L.

3. SPECT ¥ — &k

3Xe BRI E R T, B & B IR
FrOIKBEIZIR D, “"Tc-ECD 555 MBq % A= # i
K20ml THEIRE Y 75 v 2o LTES L.
ECD ORI EZAbIL, R A v F — JLHI Al
) A= OV o KEFF ORI o~ h AT
(GCA-901A, H1%) T128X128 ¥ 7 tIVIZTHHE
%S5O G 1007 L—2) g L. ShREEH
T, AARBRBIRA S BIIRIMILE 1 m/ FRECL,
7272 B2 SPECT #ef% 2 flta ¥ 5 & & & (28R
KEoOBgREE Yy VBRI v F L - a s v
& —ZCHlE L7z, SPECT 7 — % & 360 [ 60 J5
M, 14M&70 20 2 T128X128 ¥ 7 L
WCTIEELZ. A5 4 AJE 1.08cm (4 ¥ 7 +)L)
THMRA &AL EFLICE O 72 SRR % FH VT orbito
meatal line |ZF4712 SPECT & 1Ek L 72, B{%

33 7% 9 5 (1996)

Table 1 Patients

No. Age/Sex Clinical diagnosis
1 60/M Cerebral infarction
2 61/M Cerebral infarction
3 61/F Cerebral infarction
4 61/M Cerebral infarction
S T3/F Essential hypertension
6 70/M Essential hypertension
7 82/F Parkinson disease
8 66/M Parkinson disease
9 92/F Parkinsonism

10 93/M MID

11 53/ M Cerebral embolism

12 57TM Benign recurrent vertigo

MID, multiple-infarct dementia

BBB

Caz == Cai Cb
ks K1

Fig. 1 Compartmental model describing the in vivo
behavior of *"Tc-ECD. Ca, = freely diffusible,
lipophilic tracer in blood, Ca, = nondiffusible,
hydrophilic tracer in blood, Cb=tracer in brain,
K, =influx constant of tracer from blood to brain,
ks=transfer of tracer from diffusible compart-
ment to nondiffusible compartment in blood.

fiRiE Ramp filter 3 X OF Chang %% H W72,
Al AR ELE, 0.095/cm & w7z,

4. SPECT M7 2 BIE

ECD OBFHIMGHHEZILIE, o~ h AT L H;
Wash/cary¥a—5i12kh, #lks B L O
KIHEER LS Matsuda @ 529 12 6E - TR LIS &
E L, WERIBCGREMAR 2 382100 7 L — A TUL
M7z, BERIMURBERNAE 5 AL L ik, B
R 5 B 5 5 BB B AR [Ca(t)] 2 Fid R R HORT R il 3
[Cb)] DILE LA A3 2 L HIZBH L.
H 52 LOBLHIOBETHED AEH & 2 M 2 15
B L, SPECT &M 7 > Mid uCi/100 m/ HifL
2, PN Fl—ag A I I —R g7
M & uCi/mi BALIZIEEE L 72, Ca(t) (X, ECD #E
553D Ca(300) & BIIRMEEID A 7 > 225 uCi
HALIZ, Cb(t) (& ECD ##iE 5 254D Cb(300) &
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SPECT 7177 » ;%5 uCi/100 ml HifL | Z1E L 729,
B OME L, b L= O fh CEBRIZRIC
AT B RRETES B A BE T 5L BN H L. ECD
DFWF Fig 1 IIRT 2T 08—k AV FETFW
WZHED EduE, kALY 7o,

Cb =K. ' Cai(t)dt
Cas(t)=ks /' Can(t)dt

Ca(t) + Cax(t)=Ca(t)

Z D, Ky S S MR~ OBIT e KT
P EFL (ml/100 mi/min), ks (I P CRREE
ECD # 5 Ki#EME ECD ~D AT % # 4 I E
(/min) T 5. Ca(t) (TBYARIM A+ DJFEYE ECD O
T HENERE (uCi), Cay(t) {EBIARIM A DK EPEECD
DIEHEREE (uCi) TdH b, bk~ 7: 3 Xx g
W,

Cbn =K. ' Ca(t)dt—ks J,'Cb(tydt
Cay()=Ca(t) — 1% Ch(t)

_ ks
Car() = 1 Cb(n)

£ 72 "Tc-ECD ORENELE, Milliis % F
EFiuE, RADTEY L.
K,=F-E
K SEESHICHECTE 5. Ed, K, &'Xe i
WL > THIE SN Fa 26K A T ENTE
% . RPTIRIALA & (Fi) & ECD O KMF4 % v~
N (Cr), BATA Y 2 b (C) Db, Tieow
WEDMETE B,
Ci

Fi=Fa—==
1 dCr

5. T — 2R

K, & ks (/N3 L 79770y FFE9 2
Lo TRz, HOK AW — 7R E N2
DIIANEEOE — 7 OB OT— 5 L& 2
shpe. L LABE 7Oy MIXBEEE /A
AL NLOEMERL EEZ LR, SRORET
LT ORMECTHEBE 4T - 72, F/h - Fedk 3K
il e K

b)) =K./, Ca(tidt—ks ;' Cb()dt
(ZHE> T Ca() DILL EA ) 5h 5 b L —H#HE
59k ECOEBOT— 5L TEBE T -
2. 77770y MERBELEIERE LR L,

Cow /' chwat

T 1 5
f(,lCa(l)dt ! caat
‘Cb(v)d
Y= SO o G0
[ 'cat [ cadt

X #lZ X() &, Y #hiZ Y@ 78y b3,
& D7ks, YHIUIRA K, 27R"$ 2 &% %, (1]
IFRILERER T DR D5 50 KA ~ MDDV T
WA AT 5 7.

Cr & SPECT & » Mg &R L <,
SPECT DiIE, REHATA A ZEL L3 A
TA ANV TR A % gr ka7~ b
30~100%), #h 7y b EREE 7 LIV TH - TR
W7z, BXe SMWIMLFTE & K, OEEBRIEAE T
~ VNERAHRIFR RS K 0, W o Rl e ]
JRAHC & o 7o, AERIE I + AR HER 2% TR
L, p<0.0s #HE L L7,

L. # &3

Fig. 2 \ZHER) 1| O&fKIcBIT 2 7y b &R
T.OY) & X() OMFRIEE 7 SLRIEITITEA
BCThHh, H8EAL Y b5 50K, bollg
AL, Y=214-07XTho/. LI >T, Z
DFEBID K, =21.4 ml/100 ml/min, ks=0.7/min &
KB ENTEL.

Table 2 |Zf/h ik & 797 70y METK
O EEM O K, ks fil, FEHMEE TF{ED
IR EL () AR, BB E Ul R/ 3Rk,
75770y MEOWTRTKRD THIZITRSD
fECH -7z, K i3/ 3REICTIZ 207253 ml/
100 m//min, 77 7 71 v FEICTIE 20.845.3
ml/100 m//min CT& - 7=, ks (&N P TIE
0.66+0.15 /min, 777 71 v FEIZTIX0.67+
0.15/min T&H - 72. 2 (& HE/N"H1H 0.811+0.07,
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Y(t) (ml/100ml/min)

X(t) (ml/100 ml)

Fig. 2 Scatterplots of relation between

@

X(0=/,'Cb(vdt [}, 'Ca(ydt and
Y()=Cb//,'Ca(vydt.

The y-intercept of the regression line indicates the
value of K; (m//100 m//min). The slope of regres-
sion line indicates ks (/min).

Cb(t) (1 Ci/100 ml) Ca(t) (1 I(in/ml)
B e —

Frame

Fig. 3 Time courses of the radioactivity of freely dif-
fusible, lipophilic tracer (Ca,;) and nondiffusible,
hydrophilic tracer (Cay) in the blood calculated
from three compartment model. Cb=radio-
activity in the brain, Ca=radioactivity in the
blood.

7770y ME098+0.02 T, WFho k%
T b EHME & TRl Mo @V HBRE R % 15
LI ENTE.

Fig. 3 \ZHEBI 1 @ mTc-ECD #HiE 300 FL D
Ch(t), Ca(t), Cay(t), Cax(t) DZALZIRT. T DFEH]
TlE, RIMEH D v Tc-ECD OGS A3
V=212 B DIE b L —F¥ER 50 Bk, I8
BB T 5D 12015 TH D, KA

33 7% 9 75 (1996)

Table 2 Rate constants in the whole-brain determined
by least square and graphical evaluations

Least square method

Case K, ks 5
No. (m//100 m//min)  (/min) r
1 17.7 0.58 091
2 20.7 0.82 0.85
3 223 0.74 0.89
4 32.2 0.98 0.78
5 17.1 0.44 0.82
6 24 0.68 0.73
7 21.5 0.48 0.79
8 242 0.62 0.73
9 19.7 0.6 0.77
10 13.1 0.72 0.72
11 12.8 0.5 0.88
12 233 0.74 0.85
Mean+SD  20.7%5.3 0.66+0.15  0.81£0.07

SD, standard deviation

Graphical method

Case K| k5 r2
No. (m//100 m//min)  (/min)
1 17.5 0.84 0.98
2 20.1 0.78 0.99
3 20.9 0.68 0.98
4 32 0.98 0.98
5 16.5 0.42 0.98
6 24.8 0.72 0.96
7 23.1 0.54 0.99
8 23.7 0.62 0.99
9 214 0.7 0.99
10 14.4 0.8 0.93
11 12.2 0.48 0.97
12 232 0.74 0.98
Mean®=SD 20.8%5.3 0.67+£0.15  0.98%+0.02

M DOAREES B R 4 ¥ L TiT &, b
L—HEEH 120 %I 2@\ <k, b
BT —EHEE R Lz, Co) (&, FL—HE
FEHRHN0BBRERNOE — 2 2R L. Fhllik
B REDEERE DIRUE H B HNTIT—EflEZ R L
7z,

Fig. 4 |2 Fa & K, DR %ZI/RT. K, 3 Fa Lot
WIEOMRER % 7R L 1,=0.91; p<0.01), EARH]
Jaid Ki=0.53Fa+3.7 TH o 7.

Presented by Medical*Online



9mTc.ECDRN 7 >~ ¥4 7 7 4, SPECT, 1 [MIBIRIMERID S X 2 i i 7 & o ) 5E 969

1, =091 (p<0.0l) =
25 )
= | = -l
g 20 I ™
g
S L
=3 15 ‘
= n
€ |
=10 | u
M |
51
|
O L 1 L - L - 1 S -
0 10 20 30 4 50 60

Fa (ml/ 100ml/ min)

Fig. 4 '"Xe-CBF (Fa) vs. K, values of *"Tc-ECD
SPECT obtained from 12 patients. r,=0.91 (p<
0.01). K,=0.53Fa+3.7

0 - I 1 " - —
0 10 20 30 40 50 60
Fa (ml/100 ml/min)

Fig. 5 The brain extraction fraction (E) of “™Tc-ECD vs.
Fa.r,=—0.53

Fig. 6 X-ray CT (A), CBF-SPECT map (B) in a patient with left hemiparesis. A hypodense
area on CT was seen in the right frontal cortex. Regional CBF values were 13 m//100
m//min in the core of the infarct and 30 m//100 m//min in the contralateral cortex.

Fig.5\C Fa & EDOBR%Z/RY. Eld Fa '
RAHIFERTTAMEMICH - 7205, AETIE
o7z (r,=—0.53). £IEFID E OFEIL, 0.65
+0.05 Th o 7-.

Fig. 6 |2 A8 26 (iEBI 4) @ SPECT JR Pl
FEHE (A) & X # CTB) #/RT. KIEFD X
8 CT ClAFTESE A X 2 IR0 & h
7z, BEZERLERO MR (X 13 mi/100 mi/min, X}
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A K R & o [t (& 30 mi/100 mi/min Td - 7.
Iv. £ =

R o111 R N e N 9 = 1 1 A 1 R R
HMPAO B REFFEAT 17 i (L 518 10 2 O A e i
(BXe HE7 L) THIE S NI E & P Te-
HMPAO SPECT DT HE AR 151920 |2 L - Tl
ETLHIENTEL. BEMRITETIE, €710
UM, v VR FL—sarhy -k
SPECT O 7177 » Mk, WE SN/ T XA =%
DT EB DG LB T L. F 74l OB
JRMERIL & ) > 781 J) X 502 X A SPECT #hfgst
WMAEFEFT LD, BECEZRKRETFIPLETDH
L. A, kit % SPECT ORIZ#ET A
J3:TlE, SPECT LIA ) B L i v 1) 5 25 & A3
ETHY, RATRRIILGTTEOWED 726012 2 MO
BETDLEITERS v, WO ki Hun
TH—E—E2H Y, SPECT & i\ 7 Gk
MEEPHEMREL LTEA LAV HHEIS
DEZEDLLDEEZD.

%[a] @ ¥Te-ECD & SPECT |2 X 2 J& pi I IfiL
WERE, B30 0 INICE T 52 k.
2) $RIM B X OMHALER I 1 [l 720 &4 5. 3) k%
HANBIIEFEMEFM 14 TTE5 28, 4
FHLE DML AR B O I T L A b
W, 5) LAY SPECT TOMAEEN M TE 5 2 &
EHLLIS, HEAREICHZ DA HEOME* H
L LTEELZ. KFETIE ®Te-ECD Dk AT
UL RN 7 > 24 OBYIRS B B— R g dh 7 &
1 ORI & o TR BIIR MARE CHiE L, B
BRI DREETE S A 27 7 7 — L hiRED 12
SYERERHIE TR 22 BN I EIE RN T
¥ A O Kk — g aE A % SPECT Hdig <
HIE LTk, £ K #EL, BXe
LRI & s AuE, #nTe-ECD Ok iE i
HMETE L. KAED 5 MG & 25K £ g,
#mTe-ECD DM SPECT WUSTHE 734 & A Md IMLi &
rHWCEpRMRE 2 lET 5 2 LA TE L.

Db OGN EE, ZFREI D
WZAIRESHFIET A, FHUE, 1 ERMIC & -

33 % 9 5 (1996)

THF 72 BIR IR RE CHIIE L 72 SRS BE R — it
REHIAR SRR O KRS BRI A T2 L & G 5d %
PEDPOHEEN R EIN TRV ETHL. At
ZeCIE, FRREIIRERILIC X 2 Bl E A e %
Whahorzl b, COREEITHIZLIZITE
oo Mt EEEOWERAZERE LT,
ANBEE — 7 D iPsg & Z Ot HEmE X IR 12
FBELZHRTTHL. bbhOEF VL, “Tc-
ECDRN 7 > U4 75 7 1 D&k atie 2 tid
#nTe-ECD % O A SR MRS g2 L % B
T4 L, "Tc-ECDRNT ¥ V4 75 7 1 Dy
BUTEEZAL & " Te-ECD F#iE % O SPECT fizgt
FEZ LA R4 % 2 & 9mTc-ECD ##HE 5 70 ik &
ZDED 20 55D " Te-ECD B he o 251k 14
HWIEERFIHREE LTHOLL TV 5. K#IlkRS O
B ORI AN LS BRI 700 & O3 iR 05 & & uduid
MGG S, Lo L, EEpEoL
WAL TRD 72 K, AY B Xe SR ML = O & A
BRI 5 2 &, RETRD/8T A= 5 H5it
Fer O A LTV D 9Te-ECD DO i Br Bl fit /<
T A= LTS I EE, KEORRIMGTE &
ELTOERMERTODEFEZ D,

BIIRICHEA L 72 #Te-ECD (&, L b CokiEE
SELACH SN D DO, IFEESETRIZAL D
DI, i O 53 #EE ®Te-ECD D A I
MOBWEIARTRTHD, *25 ) — Ve
AU 2 ZF D -0 DIERE ST S HY, ECD
DIEEER B OLEROREIIH L Mo S Tw
2, 9nTe BRILAT B L —HTdh 5 HMPAO T,
BEEYE W D A7 & 3 AREVES W D —H b B A 12
ARSI AT NG Z e SNTH
N2 HMPAO Ti&, AJBED I E IR M
MmeA2rs 7 —WihhiEr B Th 2 BAEET
H5b.

HO K, B A — 7S b D AN
DE =7 OB DT -5 THHY., LiL,
B K, DRERAIEIR 9 Te b L —H T2
THb. AHOFFEE N L —F Oy ZE L
TVREWETLVTHY, Fig. 31IRLCML—H
DIGEED B GHEOFF % T T L 72 K
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iz kOLHMSH Y, HEOHETRLUIEET
P& AT 5 72, P"Tc-ECD DML % £ 3 h
&, SEOFETHEINZK &L =05
LR E - T B BEORNAEAT ML E D Ik ¥
HIlld, mANCREE ST IRINEDT— 5D
g6l 5 22 CThs. ECD O OIEE 5
AT ORFATHEE E L % Ky, BifIEEIEL E, k
& ks B FNFIGELE, WS EREERE T
(&, Patlak 5'0 DFHHEANNES T, K=K, - ki/k
+tks)=Fa-E-kf(kotky) EEEZHOHDLT I ENT
EL. LichoThbhvbhoflE L7z K ITED
K Za#8/hGEAl L TV B T REEASE . 72, E

b L — 4 D4R (retained fraction, RF), E - ks/(k,
+ky) MK LZDDEEZ NS,

Knudsen 5% {3 #"Tc-ECD, %Na*, 3Xe & V>
7ZHET, e b 5B dEE & 3], minor stroke 1
B, ZAETERILAE 1 B) (2B T, “mTe-ECD O
IO I, B B 2 0.53 mi/g/min O
KEECTHI 057 THoEHELTWA,. bhtb
L 9mTe-ECD Pt S i34 & i & Tl L ¢y
V. ZOERKE LT, WEHEOECIIMZ T,
W0 Te-ECD #) [l 22 B i s AS BN+ % 13
FIKTFT 42 EDMoNTEBY, bitbILdOER]
DORHIF D S DIEBI & ) KA > 72 Z L 3
;Z_CD M7z,

Friberg 50 (3 4 BIOMIFHEETA 2> AT " Te-
ECD, "*Xe WSHEBIIRIEALEE 3 T2 8—F 2 ¥
METV & O TIMIGERBIEZ ME L7z, 5D
K, OFH4E 0.29 ml/g/min TH ), bitbio
FIIE 0.21 mimlfmin £ Y b4 LEw, DNk
C 2Rk 729 B U LK ML 7 5 0.46 ml/g/min D
KEET 0.6 Thot, HOLDETIVIIMD2S D
*nTe-ECD Dtz ZE L 72 b DTH Y, JEE
PSS TR HL Y sA F AL A E R L C
WhEWHhbRIbROET L LY G, B E Kl
m ClE S ND.

¥nTe-ECD i RN 7 > VA 75 7 4 1BV Tk
BETREDSE — 71272 o TH S ORETREIL Z D14 5
SHIEIE—ETH D, MILHE “"Tc-HMPAO (2
HRTAh RV EHEE SN, BT HEICT 5720

bRUbNISEOBREE TV Z@M L, Pk
Ki IR L 72 K &2 5% L 72, *"Tc-ECD Ojifi
YA % BT L 72 B BRERE O AT (301 O A %
D THETHFETHA. Shishido HY AR L7
&9 129 Tc-ECD D BRI 746 | i 1Lt ds ¢ gk
KEEZH Y, ECD OBHIEHEIE Y #i1ET 54
5 Yonekura 5P 12X o THE I N TV 5., 4
ElOMET T EV KN —E ThH o 72D, 3541
ORI EAE 07 7zd EEZ 5D, ¥ Tc-
ECD # MW C@iliis Chmiii g s 2 47) 2 &
DSOS HOREETH 5.

V. & B

9mTe-ECD & JLF KREFH >~ 5 A 7, B RN
TYYF T 74, BRI 1 AR, A SPECT
2K MM BYRERRAT R A B R Lo, KEE, PXe
Bl & S BRI A A L, RV
En, fic OREBNOILHDEFES NS,

FEE L HEFREI TR V22w 2 H R,
W IESERCE SRS 5.
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Summary

Quantitative Measurements of Cerebral Blood Flow Using *™Tc-ECD Radionuclide
Angiography, SPECT and One-Point Arterial Sampling

Yoshinari Isaka*, Takuya YosHikawa*, Masako Narita*, Keiichi ASHIDA¥,
Masatoshi Imaizumr* and Minoru HARADA**

*Department of Internal Medicine, **Department of Radiology,

Osaka National Hospital

We quantified regional cerebral blood flow using
mTc-bicisate ethyl cysteinate dimer (ECD) radionu-
clide (RN) angiography, one-point arterial sampling
and static SPECT in 12 patients. The tracer was in-
jected as a bolus into the right antecubital vein, and
time-activity curves over the cerebrum and the aortic
arch were sequentially recorded for 300 s with 3 s in-
tervals in a 128 X 128 format with a large-field of view
gamma camera equipped with a low-energy collima-
tor. Blood was obtained from the femoral artery im-
mediately after stopping the RN angiography and the
arterial concentration of *"Tc-ECD was calculated.
Thereafter, the SPECT data acquisition was started
with the subject’s head immobilized. We applied a
three-compartment kinetic model: The influx constant
of *"Tc-ECD from blood to brain (K;) and the transfer
of ECD from diffusible compartment to nondiffusible

one in the blood (ks). The K, value was compared with
the global cerebral blood flow value (Fa) measured by
the '*¥Xe clearance technique. From the kinetic analy-
sis, the following parameter values could be calcu-
lated: K,=0.21£0.05 (m//m//min), ks=0.66+0.15
(/min), Fa=0.32%0.09 (m//m//min) and the extrac-
tion fraction E=K,/Fa=0.6520.05. There was a
strong correlation between K, and Fa (Y =0.53X+
3.7; 1,=0.91). By combining the K, and E values in
the whole-brain, we can obtain the absolute global
flow value and regional *"Tc-ECD CBF maps if the
average concentration of the tracer in the whole-brain
is used as a reference. Our method is less invasive and
suitable for quantitation of cerebral blood flow in pa-
tients with brain disorders.

Key words: ?"Tc-ECD, Cerebral blood flow,
Kinetic model, SPECT.
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