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Single Photon Emission CT (Z X 2 A% ) v 2.0
ZF v 2T 5 wash out rate D | E
—— (i coronary spasm (C X 3 R MFK, HIEFRIC OV T—

Rk E* )l =
fHE HrE* %HE E=*
B #o* fRE IEZE*
HA FEHE KR EE

BT HEALE* 2l F*
N A frEE BT
NE & FHE BAY
U

EE @%WA 1046, mimthosE 30 Flog 40 FlicESARTR X CESMMhRRC ¥ ) ¥ 5 ECT ZHEi{TL,
fERREIR (N), mBfth R BIEREEMR (IN), BEZERK (MI), coronary spasm {2 X % i B3 (SP), %
Do i 5% (AP) @ wash out rate 2R 7z, N 45.5+7.8% (n=40), IN % 38.3+10.2% (n=71),
AP 1% 28.6+10.5% (n=64), MI X 32.34+12.2% (n=38) Tdh - 7= A, SPiX —53+125% (n=7), TH

D, M ERFERICEL, ADfEE &5k,

BRI T b B IOEB AR 4 TR W4z wash out rate 23§ {, false positive # 42 U7-. wash
out rate Z VT4, 3 EIREMDO b - & LBWRER & 1, 2 BREFIOIRER & 0ERNIXAS Tl e

> 7.

Tl wash out @ 2 7 = X A2 OWTEEL, coronary spasm §HIK Tit initial uptake 3 7= ¥, wash
outrate R L D LEX . TOFTRIX spasm (L ThHHBESHMBE R LD B LEX ORI,

L xC®Ic

HEEAT Y 7 4-201 COUTD), DR % v Vi,
BiECREOBHICASHAVWSORATWS Y, ¥
YINVT7x by v g v CT(SPECT) o &
FH L wash out rate DEH Iz X v, ZWHEEIXW
ELTw 3D, Ui L, 0TICI 0B A%
ZOWTIE, A D=L bERICIFBHSHTE
5 ¥, % 7z coronary spasm (GEBIAREENE) DR 5
FTREFIC OV TiE, Tl 2% v v ERfT L8
H13d B0 wash out rate I HE VRIS h Tw

* RURKFEFI R
S =
=ZfF: 6041 H 10 H
RAHZA 6042 27 A
BURIESRE | RORASCRISAS 7-3-1 (B 113)
ORI IB RS HRR
X #

Wz~ bhbhix, SPECT 2FHWTEBE
Hi Y202 &, EWNFER FERK RO
coronary spasm O 5-9 % f fi{H 3k > wash out
rate #3Ro, TOA I =X LICONWTHLEFOE
BEMx -0 CTHRET 5.

IL FEBLUMR

EHARMZ Y U L2001 MFRA ¥ ¥ ViX, HEE
B2 —F —HilEARNEICL Y, S,
ST %1k, FHRLE~ORE, ROEFOR KT,
TI-201 2~4 mCi Z#E L, 1MES&HE T 72
%, AR S ~105% L 3Rt i, SPECT iz X
V8 L. 73, SPECT #Bf#%ic Ef, LAO
30g, LAO 605, ZfIE® 4 Fan b4 54,
planar Eifg bR L7z, » # 51, GE tLEER
r # # 5 (maxicamera 400 AT), 2 a2 — ¥ —
1%, GE #t STAR W, 77— ¥ IN£i%, LPO
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»5 RAO o 180 EE32F5 Mic >\ T, 15 H25%)
FTOUEL, Bk 1x, Ramp-Hunning o filter
#H T, filtered back projection & iz & v, Kk
SEWrEG T T, The b 0EENCER T 5 EE
Wiigh e, RahicPEITaRERREEG, ik
WY 6mm 2 54 2 TR, WU E X
1T 7 - 7=. wash out rate |X, circumferential
method i XV, GGG ORIET 52 ~4 =
TA R EME L ARTRE (SY, 2 A B (Re) H
BozhzhoRLEMERYREL, Thid
bETIEZLOBEOHBANICOWT, FHh
TR ERRAV M EFHEL, 3t—Re)/St O
T, washoutrate Z3Rkw7=. FHH v v + &
RAW258% A%, KAV eV 5E%
M &L LUT M+ 5. SPECT 1%, ARG L o
B YABRESHhTWS DT, back ground fi3k
X, fThkhr -7

BoheEEOMGEGRI Y, D2 FigloZ

& YKz 2. EBIIRZECHIR & oL,

Fig. 1 » Z L K, t#%EE, TEEZHABEHIK (RCA)
TR, QUBEZ EREIREk: (Lex) fRiK, ATBER X O
FRix ZE Rl FREEL (LAD) ik & L, #F& X LAD
HREAL (S) fRUIK, RiTEEIX LAD st4%: (D) fEIk &
L7278, Rz X v, Fig.2a,2b oL <, X
FERFR T BEAND S, 2084, anrb
POYER, TI 2 ¥ v OAZTREEOH A D
bH5H, BERERITR LS L T, LHETES
D% segment OEBNARKTEFIR 2 RE Lz, AR
X, BmtEEREEDbL, AR TUDEY 7 —
TNVRER L O TI-201 SEEBHATLHAF v v &
AT S h =406 ThH 5. NRIZ, BEIRER T,

T5% LA DA WS ¥ 7213 spasm & F + i it
DRB0GIT, 5 B174023, EEER EOHEZE O BE
ERD 7. BBEEBIREL, | BIRERFEH,

2EREE S B, 3EIREFIOFITH B, WiME,

HENAE ML Table 1 1257 Lz,

fEEFI0HNL, LHlTEG Y, RCA fHiK, Lex
fHI%, LAD o D§Ei%, LAD o S $H ik o 4 456 1%
ZA4 T, £FEIR (40 segment) ¢ wash out rate %
Koo, BltEOEET, ISEFNTFEERIC 4 G

22 % 6 5 (1985)

)
mb

transverse
long-axis

m

vertical @
long-axis 3
5 4
1 anterobasal LAD diagonal
2. anterior LAD diagonal
3. apical
4. Inferior RCA
5.  posterior RCA
6a. anterior septum LAD septal
6b. posterior septum LAD septal
7a. anterior lateral LCX
7b. posterior lateral LCX
Fig. 1 Left ventricular myocardial segments of ECT
images.
a b

[
@ NG

Fig. 2 Variation of coronary region (short axis tomo-
gram of ECT image). R=RCA, L=Lcx, D=
LAD diagonal, S=LAD septal

o, ISEFREAEBIIRERZ & 512 0HEHF
D LLREF Y OFERICHT, SHEBCHT T, &
&E 3% (180 segment) @ wash out rate % 3R ¥ 7z.

BEIRERITR, EEEFIR, OEXNFR, &
TRRET Rz &5 5, KHEREIFFRERGEIR
(RENRTS X LA L0 FERAEO Iz WHEER), & i 6
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Single Photon Emission CT iz X 2 Afi# Y 7 L0 A % ¥ 12 81T % wash out rate D lE

Table 1 Subjects of TI-201 scan

875

R (75 YA oW & T EBIRS AL, B

) AP MI MI+AP FEIRICAY B L 72, I EIRiX coronary spasm @
0vVD 10 B5 L T 5 R ik & 2R E R A O A X B L
1VD 16 8 6 2
o s ; 1 ; SRR Lo, R, 1, 2 BRI OB
3VD 9 4 0 5 [HEZEREZER IR & 3 BRERIOBMEL U 2R
All 40 14 7 9 WG, L OEMmE % ¥ U x 2 EERIRICS
S N HL7.
Table 2 Coronary spasm cases
Holter Spasm Wash out
CAG Symptom EX EKG EKG region rite
K.S. LAD 90 restAP ST T Vi_s S —-20
negU V4
T.S. LAD 95 restAP ST T Vi_s ST1 S — 6
nightAP negU V4
S.M. LAD 90 restAP ST 7111, aVr ST?T P —17
RCA 90
K.N. RCA 25 restAP V1T inversion ST P 4
ergonovin nightAP ST | Vo_a
induced
spasm
Y.L LAD 90 nightAP ST 1 Va_s A — 7
S
P<0.005 P<0.005
Wash out P<0.001 Wash out P<0.001
rate P<0.001 rate P<0.001
NS average NS max
(%) 50 NS count (%) 50 NS count
i |
P<0.025 P<0.05
40 40 '
30 } 30 {
20 20
NS NS
10 10
| E— |
P<0.005 P<0.01
0 P<0.001 0 P<0.001
P<0,001 ) P<0.001
-10 P<0.001 =10 P<0.001
N IN NI NI NI NI AP SP N IN NI NI Ml NI AP sP
(ST) (ALL) (3) (P) (ST) (ALL) (3) (P)
0=40, 71, 21, 38, 9, 8 84, 7, n=40, 71, 21. 38, 9, 8 64, 7,

Fig. 3 TI-201 wash out rate. (N=normal segment; IN=nonischemic segment of is-
chemic disease; MI(all)=all infarct segment; MI(st)=infarct segment without
transient ischemia of 1VD or 2VD; MI(3)=infarct segment without transient
ischemia of 3VD; MI(p)=infarct segment with transient ischemia; AP=ischemic
segment; SP=ischemic segment by coronary spasm.)
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coronary spasm O JE 5] 1% Table 2 iz 55 3 5 &
BFldo, WFhblEEZ X 2ERETH D,
ergonovin i\ T spasm #FR Lz 72D 1 #
DHTHBH (o 4EFITHEERER D 5 1o,
ergonovin JX{FH L TWR W), SIERF & b ik
X eREEROEE AL, EHATOER T 4
FEFIT ST ERAA SRz, 1JERIE ST EHIX
AL DT o, BERMZ TS Vi~
O ST, TR A b, ZOEH Z & & 3E
#1 Holter LER Z HATL T W 5 23, 3EFIE
BT, ZIERED ST EABBEIhTVWS., Zh
b OEFITIX, EEHATR ST EF %, —BkE
BEMEREM 2R L, —@IEBIRAZER B E T
BILETHRTHLEXLRD. BRAWEDDS
JEFI TS, FhT coronary spasm ASffib » T—
BIEEBIRAERBE TV LHREhS. Lk
NoT, Thbd 5EFALHEIC coronary spasm A3
BELTWs LtEZ LML,

m. # =X

EWFER, BmfEks &4 ik 5 o wash out
rate |%, Fig. 3 83X Table 3 iz;x L7272, A
T, IE% K (N) o wash out rate & 45.5+
7.8% (n=40) izxt L, MmO S IE R % H
B (IN) 1% 38.3+10.2% (n=71) L AZizfE < (p<
0.001) A i fE#k (AP) X 28.6+10.5% (n=64) T,
N, IN L D HEIE D 7= (p<0.001, p<0.001).
coronary spasm |2 X % H Ifi 48 #% (SP) 1% —5.3+
1259, (n=7) TH» Y, MHERICIFEHIZIE <,
BADEZ L 5722 &N, B Th -7, HEMRE

Table 3 TI-201 wash out rate

Average count  Max count
mean+SD (%) mean+SD (%)

N 45.54+ 7.8 46.24 7.3 (n=40)
IN 38.3+10.2 37.74+10.6 (n=71)
MI (all)  32.3412.2 32.241341 (n=38)
MI (st) 39.6+ 8.8 40.1+ 7.9 (n=21)
MI (3) 26.24+ 5.9 26.74+ 5.0 (n=9)
MI (p) 19.9+11.3 17.6+-14.8 (n= 8)
AP 28.64+10.5 28.1+11.1 (n=64)
SP —53+125 —10.0+ 7.8 (n=17)

22 % 6 £ (1985)

Bic >\ Tik, 2K MI@l) %, 32.3+£122%
m=38) TH Y, N,IN X W HEIZE - 72 23,
(p<0.001, p<<0.005), AP L I3 HEEN L » - Iz
1, 2 BORZEBR IR E S (MI(st) 1%, 39.6+
8.8% (n=21) THH, N XV EEITEL - 728
(p<0.005), IN LiIFEZR AP XV HFEIC
F ol (p<0.005), EmM# £ U 2 3EIRE
HZEIR (MI (3)) 1%, 26.2+59% (n=9) TH» Y,
N, IN X v F & iz & < (p<0.001, p<0.001), AP
LEEBERDP - . BM¥EEZ U X HEEFRK
MI (p) 1%, 19.94+11.3% (n=8) TH» H, N,IN,
AP X W FEIZE - 72 (p<0.001, p<0.001, p<
0.025). METHRIEROMEHR Tad v, N i346.24
7.3% (n=40), IN }¥ 37.7+10.6% (n=71) G, N
I VA TIZIE { (p<0.001), AP ¥ 28.1+11.1%
(n=64) & N, IN X W A&z & < (p<0.001, p<
0.001), SP X —10.0+7.8% (n=7) LI {% <,
ADfEx &by, MI(@l) i, 32.2+13.1% (n=38)
TN, IN X W F#EicfE< (p<0.001, p<0.01), AP
LEEERL L, MI(st)iE, 40.1+7.9% (n=21) T,
N XV FEIEL (p<0.005), IN LHEEZEXZ S,
AP X Y HEIZTE A - 72 (p<0.001). MI(3) ik
26.7+5.0% (n=9) T, N,IN kX vF & Iicl&<,
(p<0.001, p<0.001), AP LAF&EHEN <, MI(p)
1%, 17.64+14.8% (n=8) T, N, IN, AP X v Hi&
1Zf&5> - 7= (p<0.001, p<0.001, p<<0.05).

753, spasm TIX7AWEMBRTD, 1414
R 99 % PZE D FEW| T, wash out rate 23 F L 7
D, IBIREFIOBRMES £ U X BEERTYH 1
)75 wash out rate 238, 1B 10% AT TH 5
e,

Wiz, IEREREIR, Eimes, EEFRRICS
WT, IEH $HIK o wash out rate » g —2 SD
DIEZFAWTHEL, HENLESML OBED
Jr7z. coronary spasm | X % B L & o Ik
AR 71 segment (2 DWT, HREHITED A S &
b7z dix 37 segment Th V, wash out rate i,
A $HET30Y% 35 A3 36 segment, M T31YLUT
A5 41 segment Th o7z, FOMNRH 3 » £ i
wash out rate MKV VI & & true positive & § 5
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Single Photon Emission CT |z X 2 8#Z V U AL A X + v 12 331F % wash out rate DJE 877

836098

S HEX :
l ,._//\“ T
NS \,.,"l 3
L 1 1 1

MYCEX.RE) 1138

OCNT OEND OMAX [ROI REV
NOMN% AT 18MINS= 41.

MODE
10F 1

897.
STRESS

1190
DELAYED

-8.2HR -239.%
(S-D)>/8

Fig. 4 Stress and redistribution ECT images (short axis) in a case with coronary spasm
(LAD). Severe perfusion defect is seen in stress image. And in septum absolute
count is elevated in redistribution image, wash out rate is —20%.

L, sensitivity j%, A 3k T74.6% (53/71 segment),
M #:C 77.5% (55/71 segment) Tdh - 7=. FIERE
H4EIk Tk, wash out rate 23 A 3T 30% BLEAS
58/71 segment (81.7%), M #:T32%LLEAS 49/71
segment (69%) Tho7c. MBIMME U X 7HHE
BTk, A BET30% TS 6/8 segment (759%), M
HETIX32% KNS 7/8 segment (87.5%) TWT h
YESfRALN. L2 BREF OB IERE
B TIX, A T30%LL T 18/21 segment
(85.7%), M 32%PL E 4 18/21 segment (85.7 %)
TdHY, IEREFAORMES U X REERT
X, AET30%LL X 3/9 segment(33.3%;), M ¥
T32%PLEiX 2/9 segment (22.2%) Tdb - 7z, 7%
B, ERFEBL, A ET30%LL B 37/40 segment
(92.5%), M T32%LL E 1 37/40 segment (92.5 %)
Thol.

MEFERT. S2EkBM, LADID #9000k % T
EEEY CTEEHER O | BOREIRLEDRER] T
H5. THEFCODHOFmERZ L, EBHARWLE
T Vi~3 iz ST EH L, Vaiz negative U 25 %
& i, coronary spasm 2REx bHIZERTH 5.

Fig. 5 1z Vs 0 LFk & ARRE O LER % 7R
L7z, HEBATRE TI 2 % T H [ i severe
defect (FEEHETERIB) 2R L, T RIEHNAL
CEAMRHZLR, fistry v bbb ER L, wash
out rate X —20 %R DIE% < L7z (Fig. 4).

Z DRERFNX, ART10451% 5 SPECT #1548
Fo& Lo b, Planar Eifl & & 75 1715 4 B
FTOWMGE L TWB A, AFBSHHED LAO 30EED
g, AR4553%D LAO 60 FE o Hiff TH, H
FRiz severe defect b TH v, BEHicizE
HA 72 oM & 8 L T (Fig. 5).

b 5 VIERNE, 405FBHE, LAD Efi5effA%E
D 1 BYREHI T, LAD iRz SREEL 25 T
WS RERI T H 3. HiIEESLHRED wash out rate ik
45% 557, IFEREEL Lex, RCA #5 k o wash out
rate Lig LA Enb Yz (Fig. 6).

IV. # =&

T] ‘L‘%X 3? b g ‘: :\tsl(\ T’ @m‘&'bggiﬁm?)w{'r
BRFHREEOMNESTINEETHS. 1203,
AFDER TEREROERICOWT, EENRE
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22 % 6 5 (1985)

LAO 60 RE

Fig. 5 Stress and redistribution planar images of the same case. Severe perfusion defect is
also seen in septum in images taken 30 or 45 minutes after exercise. EKG at rest
and exercise show ST elevation in V3 at exercise.

BIELIENRETS Z L TH 5. Planar [
BT, B OREOBERERLT LK<
7228, SPECT #{&H L, wash out rate % i\

B L TREEBLSHTES LRESATWSID,

1o, DFEEEDCHAL, O55Y, BEDY
E BEEOMMHEL T LT, 1,
EENRE R & ifT L7 ERICH, TI 2% ¥ v O
IS d 5. FSAO b B TN FIRIC 1X bypass
DB B2, BAHORWREEERICIIE

JZ 78 <, bypass A OREIC TIOFHA X v v
IESLO L, WMEROBEOFESC, WMEBTEOH
ELAEEE MG S h TV 1617,

ZDXHIBERT, SElbhbho X ) icEE)
MREEHT R Lt L, TIOGNEG L S8k%
BORRIR # K Ic e iR & ¥ T regional 7z B it # +
DTLREEREEVDS.

B, BRIPREFEER C, HEMCEI S E L,
wash out rate REWIEA, (7 3BIFLEH O HE
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Single Photon Emission CT |z X 2 A% V 7 LD A ¥ ¥ v 81 5 wash out rate DHIE 879

EX HIGH

it o

COCNT [OEND [JAVE. CIROI
AT 18BMINS= 41. ‘\>

MYCEX., RE)D 11/8/8&")

MODE
10F 1

1391.
STRESS

743, 3.3HR  47.%
DELAYED

(S8-D)>/S

Fig. 6 Stress and redistribution ECT images in a case with myocardial infarction (1VD,
LAD). Severe persistant perfusion defect is seen in septum and anterior wall.
And wash out rate is as high as nonischemic segment (45 %).

Measured
“"Myocardial”
Activity

N(t) =CsVs +

+ Kin @Kot t [‘:C;,(u)e"‘°m udy

Blood | <

Arterial | ——> [ Interstitial

Space | &— cells

Kin "
— | Myocardial

Cs KoF

() - (co — Ca)

Kout

Cs .=.CQ cm

9Catt) — KinC, (1) — KoutCn(®

Fig. 7 Block diagram of thallium kinetics in myocardial tissue. Thallium moves from
the interstitial space into the myocardial cells a rate Kout. Thallium moves from
arterial blood into interstitial space at a rate K, and moves in the opposite direc-
tion at a rate K (Koc coronary blood flow).

ERTOLREICENMI 5L, AR, B
L b iz severe defect , wash out rate 3 & % 1
B BWEEE, Zo@E 8RR i< iX, bypass »
BRI BEWEEZONE. ZOBMLELICE
S3Aidsd v, wash out rate HE W HE A 13, HE
B bypass OIS .

Wash out rate ®#R&tiz b 11 b h it SPECT &
& A\ 7o2s, planar Bifgic L, OGS

back ground D &E7% VY #frE T X, wash out rate
DREH L VIEMEICITX 5. SPECT # W T
wash out rate # Rt L7 fER, IEREREIR T,
wash out rate 73K T 3% false positive D3 & A5
LiFLiEA&ohiens, kel STIKT
DHBNRE»r -7, BROEHVRHL, EHAR
D53 <, IFREROE MM D Iz i
BRBIZEREEATVSY,
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C3

c3

1 1 1 1 1

0 30 60 120 180 240 time(min)
Fig. 8 Schematic plots of time dependant Tl kinetics
of representative clinical situations. (a=normal
segment at rest; b=normal segment at exercise;
c=ischemic segment at exercise (coronary
blood flow: ci1>a, ca=a, cz3<a); d=ischemic
segment by coronary spasm; e=myocardial
infarct segment.)

B4R T, wash out rate AEWHI & A5 L
ELEHRLRER, 20X, FUEROIER
PRGEIR L V13 wahs out rate X i <, wash out
rate (X ZOHE L BWHWERIH 2. LUK
REFIDS - & bBNVRER L, 1, 2 BRERO
FERRT R L D EERIIT wash out rate ZFWVWT b %
FLLES Tixizv.

TICl » washout D A H =X L ZDOWVWTEW
O ORENDBH, TRCHASh TV
18~23) Pohost 51t Fig. 7 D EF V277 L T
W 3523, 451X, interstitial space o TI & B %
iR L LT, M TIHREE Cb R—2 L TH D,
CMEHIAAN D TI EEE Cn 122 W THX, dCm (t)/
dt=KinC, (t) —KoutCm (t) O#FHER » 5,
Cu ()=Kin e-Kout t S'cb () e-Kout udu L L, %
gqihs Myocardialoactivity N(t)=Cp (Vp+V1)
+VaKin kot ['C, (u) 0w v du 2 LTV B
(Vo: SEROHNMERER, Vii HEAH, Vu:
DAz FE). La L, interstitial space o & ¥
GCs 2D\ T, Mike oBITER KX, Eilii
B FiclkflL, dC )=K'F (Ci()—Cs(1), TH

22 % 6 £ (1985)

Dz CEmiiE F oBE2d 25 28, fiilicix
C iz G iTEVWELEX BN S,

Tl O fF#IRE~ initial uptake i%, SEBHEAHF
RO MR EE L fl 3 5. T f P RES T #
E 30 RICERICETL, 208k ), 20
BLRLAIIET L CARMBI 15%BEC Ak 3
& Nishiyama 513, ROFERIZIVEE L T
522).

R R DFEERT Nishiyama 51, LEER X
VEBIR—BMEAZER I Tl 2 %% L, |ERLG
@ TI @ time activity curve (R[S & GE B ) %
AT S,

a) EFHIRTI, KERRC Tl 2HET 2L,
20~304TE—2IIZEL, £ % dCn (1)/dt=0
DY o Ted L TIREORIC>h T
Tl 1% wash out & T, 4 FEfEj#» wash out rate
X, 20~30% & 7 5 & Nishiyama %%, #&5L
Tw53 (Fig. 8a).

b) EBARZ, ROERIFETHY, 3L
A EEROBEZ AV, ERFERTE, EBHA
FilE T & §E 3 5 &, initial uptake (FIHISERD) 13,
ArREREMEORMD 72w it E < 2 Y, —dCn
(t)/dt 3 kX< 7 v, washoutrate [3H< 2 5.
3 ~ 4%z 1, Cu ()=KinG, (t)/Kout O
iz TWT, G Za) tFELET DL
Cm (1) 1X a) LRIC#EEIC L - TW3 (Fig. 8b).

¢ BT, ARGEMEOREICLY
WHBWHDEA N D Y, c1) EHORHREE ML
X DVEEERINT 354, c2) EFEOLHRE MK
LRIBEDOHRA, c3) ATBRELKSER O L#k
BRI & VK VW3 & 22 & % 23, initial uptake
nEIZ LY, Fig.8 L <, c1,c2,c3,¢3 D
time activity curve ¥ R T ¢ Ex 605 (WTFhd
3 ~ 4 B 1213 Cm (D=KinGCy, (t)/Kout {Z3E-3
). c3’ ZDFEWFH b IE D wash out rate &
TR LEZOND. IREFERTY, EEHARRS
A+ TROFORMAKE K ZWHER, alz
JL VN time activity curve 75 L, wash out rate (X
+aicEL R bizv,

d) coronary spasm SR Tix, — B & B Ak
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Single Photon Emission CT iz X 3 AR Z UV 7 AL AF ¥ » 12813 5 wash out rate D JIE 881

PASEIC X Y AR MLFE A IER IC/E T L, initial
uptake BIEFICE T +5. —dCu(t)/dt XA L 7
Y, Fig. 8 ® d o time activity curve ;33 L&
z2bh 3. spasm DEL, BHICENGERT L
bbb A28, Nishiyama b OERTIX, —iEE
TOARFAZEDIC TI 2B ELEAE, BHcH
A%z ok & ¥, Fig. 8 @ d @ time activity curve
BB b, Z® X H T coronary spasm 5K
Tit wash out rate 1X, AL BbLELXLLNS.

e) BEEFIRTIZ, EEMILI T % trap 75
FPMET T 5729, Kin BMET, Kout 234k 3
50T, 4% OELEE KinG, (t)/Kout 1% a~
d X YVETT%. AREFELE LKL, Ok
DELYIARHIE T L, initial uptake i {5\ 23,
Kout A R&no &, BEShD NG oFic G
(Vo+V1) 0EFEL H Y, washout rate 343 L
bELS WL EZ LS.

wash out rate 24 CTd %5 = L L, coronary
spasm D FERIZ DOV TiX, spasm 5L TWia
TY, EHIRIC, BWEREND Y, ARSI
TR, EXRTHNELREL ) KA,
wash outrate X LB LbdHB L, EMmEE
ECREERTLALEDZZEND B, Th
5 X el 7z <, wash out rate 234 @ A3,
L O%A spasm ORFEREZ LR B, Thb
%, washoutrate RETH B & & iX —BHTE)
AREAZE b U, EBEMER M 2 R+ AT O ER
ST EH L EEICHET AT LEL DR
5.

iz, coronary spasm D B4 T b, ELHAE
FAET, EREFEHACE T ERfA,
wash outrate RELZOLRFEE L H Y, TR
EPRCME T b E B AT H I coronary spasm 2% i@
ZEnESLH Y, coronary spasm D 2 EF % 4
FLLT&AWA, washoutrate X TH % =
L%, coronary spasm DFEIZ DWW T RKWIZE
BLL2RTHS.

V. ¥ &

T A0, i OB B 306 0 FH0BY I E B

ARTRER X OB AR # Y v 5 ECT 2/E1T L,
S EhTE 5 2 v T circumferential method iz X
Y wash out rate 3R 7z,

1) wash out rate ®» mean+SD X, {& & 5%
LB WT 45.54+7.8% (n=40), kiR EIER
BB SR T 38.34102% (n=T1), #F 24K T
32.3+12.2% (n=38), 1 fHIK X 28.6410.5%
(n=64), T - 7zH coronary spasm | k 5 g Ifi
B —5.3£12.5% (n=7), Th D hHKIC L
~ERICEL, ADERX LS.

2) FEHREEBIRT b, FICEBARY+LT
2 WH4& iz wash out rate 23 {% <, false positive
EELT.

3) wash out rate 2 VTS, 3EREFDO B
2 ELBWRERL 1,2 BUREBIOIERE R L
DERNIRZ TIX i o7z,

4) Tlwashout DA = LIZONWTELEL
coronary spasm g CiX initial uptake 3 B iz
N7z % iz wash out rate 23 L 7B & £ % 7r.
ZOPFTRIX spasm (2 (] U T » 3 1RELHNE S
BhdLEXDbIIR.
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Summary

Measurement of Regional Wash Out Rate in Stress Thallium-201
Myocardial Scintigraphy Using Single Photon
Emission Computed Tomography
—Especially in Ischemic Segment by Coronary Spasm
and Myocardial Infarctional Segment—

Tohru OHTAKE*, Junichi NisHIKAWA*, Kikuo MACHIDA*, Manabu MINAMI*,
Yoshitaka OkaDA*, Kozo MAKITA*, Noboru Kosaka*, Masamitsu ITo*,
Toshimitsu MoMOSE*, Masahiro I10*, Takashi KAWAHARA**, Tku TODA**,

Nobuo YosHiMoTO**, Hiroshi MATsuo** and Tsuneaki SUGIMOTO**

* Department of Radiology, **Second Department of Internal Medicine,
Faculty of Medicine, University of Tokyo, Tokyo

Wash out rate (WR) of thallium-201 was ana-
lysed in 40 cases, including 10 normal cases and
30 cases with angiographically proved coronary
artery disease (CAD), by using emission com-
puted tomography (ECT).

WR of normal segment (N) was 45.5+7.8%
(n=40), WR of nonischemic segment of CAD
(IN) was 38.3+10.2% (n=71), WR of ischemic
segment (AP) was 28.6+10.5% (n=64), WR of
all myocardial infarctional segment (MI (all)) was
32.34+12.29% (n=38), and WR of ischemic seg-
ment by coronary spasm (SP) was —5.34+12.5%
(n=7). WR of SP was remarkably lower than
other segments and it was interesting that its value
was minus. WR of infarctional segment (IS)
without transient ischemia (TI) of one-vessel disease
(1VD) or two-vessel disease (2VD) (MI (st)) was
39.6+8.8% (n=21), WR of IS without TI of
three-vessel disease (3VD) (MI (3)) was 26.2+
5.9% (n=9), and WR of IS with TI (MI (P)) was
19.9+11.3% (n=38).

WR of N was significantly higher than IN, AP,
SP, MI (all), MI (st), MI(3), and MI (P) (p<
0.001, p<0.001, p<0.001, p<0.001, p<0.005,
p<0.001, p<0.001).

WR of IN was significantly higher than AP, SP,
MI (all), MI (3), and MI (P) (p<0.001, p<0.001,
p<0.005, p<0.001, p<0.001).

WR of AP was significantly higher than MI (P)
and SP (p<0.025, p<0.001). WR of IN and MI
(st), AP and MI (all), MI (3) were not significantly
different.

WR of IN was sometimes low especially when
exercise was not adequate, therefore false positive
might be observed.

Differentiation between least severely diseased
vessel of 3VD and normal vessel of 1VD or 2VD
was not easy even when we used WR.

We considered about mechanism of thallium
wash out. In SP segment, coronary blood flow at
exercise is reduced so much that initial thallium
uptake may decrease very much. Then absolute
count is elevated and the value of WR becomes
minus. This finding maybe useful for diagnosing
coronary spasm.

Key words: Stress thallium-201 myocardial
scintigraphy, Single photon emission computed
tomography, Regional wash out rate, Coronary
spasm, Myocardial infarction.
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