-

RFIEEI G = A T DDA A —Y v 7 ~DLH

— 6 AR - O 2 U v 208 ECT okt

EA OEHEY KA EET [ ERY R B
HONKER* B R B ZSW B EE

gk EEY HE (Bt ME R s o

WA B e e

BE fw A 84, mimth s (CAD) 48 filoEr 56 filic, EBHARHER L O Mikc # ) o o ECT

ERATL, EBIRFUISRAIC KIBORFEL RIB L. KIBEED -0ix CAD 48 fith 45 4 (94%), RBEH
HROSAH 784 (82%) Th o7z, E/-FREEHIREE IEL SHEETEOIX, 1 BIRE 78%, 2 BIRE 69%,
3R S3% L A2 FIETF L2, Zhic ROI B X 2RI E R Nz 3 &, 3EUREESR
12767 & ERL, BEEBIRORIHEDL 2% L8EEL 7223, LRHABEOHAL AN, RETHIR
o sensitivity 3 RCA 859%, LAD 90%, LCX 63%T¥ v, specificity iz $90% %8z 7-. XHBE
FWEHTR LT 5L, KBOAWKIRTIE 4% N IEH e L. EHLBEEHREL 2L
DTSN KIBIO 1SYit L, HAMDOIZ S WRALO 63 4L 7. BENATR ECT i,

CAD DM of B BRI R, FofkE ECT L ofiFic X 0 LAF viability o 3B RIEE & & x
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b,

L EZC®Ic

WITL Y v F 2775 7 40—, JEE BRI
i E HE L TE 5 ke LT, ElthiE
HBOFHMEICRLS Z o TERVWRER L L-> T
5. LD bIFEBIARODT Y v F T 7 40—k,
MAECERBOZKICEN B2 R L TnW 51D,
Lo Lig 23 o R iBE B IR o #edt T, &30 b
BRI REASRER TV ndd,

FEHEOIIFEAL VD PERBIT o~ b 2 T EHW
72 21T M= I vy 3 CT(ECT) 2Bt L,
ORI SV TEHE L T & 7259, SElizA

* BRI R AR R A R
** 7] FEZIF
*RIERR R
=t 58424 H 22 H
BRIt 1 S84E 6 A 29
IREER S © RS S K BEE)  RET (B 606)
TR 2 I 2 T R IR BT U AR B
£ A E R

& B RIS X OO AR OOH A A —Y >
KR L, segmental analysis #1795 Z Lic X
D fEAGEBIIR O MR AR, O viability o 3Fffiic >
WTRENEZ X 720 TG T 5.

IL MRELVHE

*g M CIEBR bR, KBRS TS
F—F LTS L O T EBIEARO G > v T 2
57 4 —ORITENISF & BAT. 9 bbitid,
TEBIIRERZ 1T TS0 LA Lo Begde & 4 L s Wi A
8 i, SOYLL P ® 4+ % O E B 48451
T, 0D H6HMEEK OB -
fo. BBEBIIREE, | BORE18H, 2HRE13
#l, 3EFHELITHITH 5.

HEEBARI 3N T LI 25 W Foli+ 5 LB
PEEEIART L L, M E 72 0B ST ki o
T L LT, FAAREIC 2T 2mCi ##EL,
EHIC 1 ES R R Lz, 5~1043% X Y,
FMERE Y A — 2 R 3E LI RRRI T v~ 7 2
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7 (GE ##: Maxi 400 T) 5 L U4 > T A o THE
fe L1-7 — # updkE (DEC 4#:44: PDP 11/60)
¥ BV C2ITLL ECT # 4T L7z, 7249 2
[EE IR U AL ic < ECT % jEfTL, Btk
.

O ECT 3468 E & BAAL & U, O it o il
L&+ % 180% 72 b LPO 45° 55 RAO
45° £, 1 H)a208T 5.6° ¥ g & &, 32
FHimk v F— 2L 789, ECT OB E
BENEEHY, Chesler o7 4L 7 — 2{FR L
75D, BRBRINMIEE T b s -7, HiERE
MW T ORI Brgfofh, Cloic
M - lc EREHETEG 5 & O ER EilEg T
(Fig. 1), zh ZHBEE & 1 S—+2% 12 mm
TLEDLFGOME TH S.

TOMOGRAPHIC PLANES

TRANSAXIAL
(TRANSVERSE)

SHORT-AXIS

LONG-AXIS

Fig. 1 Schematic presentation of thallium myocardial
ECT planes.

20 %: 9 5 (1983)

oSO % £ 0 O Fie AHA %
B D TRIGIC, &OICLEPRELREE
BOBORHIHRICHT T, At 9 RKILIC >V TRES)
WRIGZE & etEekgat L 72, 3% 5o 2 o segmental
analysis OpEEIV L v, Fig. 2 o774 < FEE -
#whEE AEEIR (RCA) SR, L= PR - AikEx
FERITTFATH (LAO) JR . fllf4 BE % 72 Al ikt (LCX)
WEL LTz To. £, XBAEEY L
DRt AHA 2580 7 KIgic > W T - 7.
ECT Hitgn#ifid, Ny 7792 F30% %
B3 Lic 3 oo ZJEkim OmifRE: A<, HERN
122 NORRE AR & (CHIE L 72, S AR ECT

SCHEMATIC PRESENTATION OF ECT IMAGES

>

transaxial

©

short-axis

b

63,3
6p
7a
7p
2 1
G%k 6%@
4 5
1
2
3
S

long-axis
Segment No.
. 1  anterobasal
. RCA lesion 2 .
anterior
Y . 3  apical
é%wamn 4 inferior
5  posterobasal

LCX lesion .
: 6a septal (anterior)

6p septal (posterior)
7a lateral (anterior)
7p lateral (posterior)
Fig. 2 Left ventricular myocardial segments of ECT
images. RCA disease is identified on defect in
inferior (No. 4) and posterobasal (No. 5) seg-
ments, LAD disease in septal (No. 6), anterior
(No. 2) and anterobasal (No. 1) segments, and
LCX disease in lateral (No. 7) segment.
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WifgiE, KIRZ LICER ), AL 2> 2ERET
(1), R O) » 3 BERECEEL, D)BLUO) %
Rk Uk, £7-F o Mhiks ECT Wi, HEEHA
fiii: ECT Wifg &b+ 2 2 ik v, BA XK
DENOHFEZHE L. 2 NOHRICA—
DR OLNISE, BRICKVREL.
WICTERMGHER & LT, EBI AR ECT
%o 9 Ko zhZhhgeiz, 4x4 pixel DL
HREBRE L. ZOXHI T L v D, EED
R Y MCHT S0 (BRI 7 o b)) &K
Wwic., —J7, EBVARK L Ha ks ECT #ifg
DFEILKIEOFEGH 7 v s OEZAREEO L v
kTR L 7zffix wash out rate & L7z. fgt# A8
Bl >WT % XKk # 7 o~ b XU wash out rate
B L, mean-2SD #IEH FMRE LT, MMtk
LEB A8 iz > W THEM DK T R X U wash out
OARTF O % FEMIC G L 7.

Inm. # 8
BRSSO MifT S 2725661, EBIR 168 A<D

1301

DR 2, REE - EREEICHIT T Table 1 i
SR LTz, W E b, Bt E 48 1 45
(94%) IZR ¥ x Bz, BRETHIRKFED T,
RFE L ISA R T8A (820 D A R L7 DiZ
%L, EERBETII8TA(92%) L sensitivity (5K 1E
ZR) T LR L. BREEHIRKSHE T L sen-
sitivity (3K T+ 2 HAIC b - 72208, EREEHEIC
SR EF T o sensitivity S L 2.

—75 specificity (EJRIEDZR) 3, 8HIH 74l
(88%) IERZ L1chy, WERRA I IRFEHENTI
A 704 (969, & BVWilfE%E 77 L 7c DIiTxt L,
ERIT 89Y% L b¥aic specifiicity KT &+
LM Hhlz. False positive #7317z 1
B, CAEKD B LR H 60 P REICHEFR K
FonsAFTH -7z,

HEEAM ECT X v, BEEEIRO R OHE
& A7z (Table 2). SEAPHIER T, #HAE
ESL 272012 88%(7/8), | HiwE % 1 HRgs L
ELLBW L= 78% (14/18), 2 BiRE # 2 4%
LIEZ L= 69% (9/13), 3 Mkt s 3L E

Table 1 ECT results by subjective and quantitative methods in relation to number of

diseased vessels

Subjective method

1 VD 2 VD 3 VD Sensitivity Specificity
Patients 16/18 12/13 1717 45/48 (94%;) 7/8 (88%)
Vessels 16/18 21/26 41/51 78/95 (82%) 70/73 (96 %)
Quantitative method
1 VD 2VD 3VD Sensitivity Specificity
Patients 16/18 12/13 17/17 45/48 (94%,) 7/8 (88%)
Vessels 16/18 24/26 47/51 87/95 (92%) 65/73 (89%)
Table 2 ECT prediction of number of diseased vessels
ECT predictions
Subjective method Quantitative method
0 1VD 2VD 3V 0 1 VD 2VD 3VD
0 7 1 0 0 7 1 0 0
1VD 2 14 2 0 1 13 3 0
Angio 2VD 1 3 9 0 1 0 10 2
0 2 6 9 0

0 4 13
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2049 5 (1983)

Table 3 ECT prediction of individual coronary artery involvement

ECT prediction

RCA LAD LCX
+ - n ~ "

CAG + 28 4 ¥ 38 4 o+ 17 10

- 3 26 - 1 13 - 0 29

: Sn—85% Sp=90%  Sn=90% Sp— 93% Sn=63% Sp—100%

(Sn=sensitivity; Sp=specificity; CAG coronary arterlography)

Table 4 ECT prediction of proximal LAD involve-
ment in relation to anterior wall perfusion
defect

ECT prediction anterior segment defect

+ =
CAG Proximal LAD 22 6

Distal LAD 2 13

BLeoix 53% /17 &, B BEBIRE 2
&E PREMET T 2Hms A bhic. R, 35
JREFI T 2RIRE L W L 7L o7, )y
ERIETIE, 38R Z ) T uptake DIKT & 58 o
72 9 Bl 2 4 filic wash out o Bir 23 &1,

EBRIIT6%E LR Uiz, 215, 2HRE% 34
JRE LW LIco 26, 1 EIRE %L 2 BRE &

2L 7oAt 3 il L, R0t At X (overdiagnosis)
DFEE NI ST,

TR BEBRR o B AT ECT 0% Table 3
127k L7z, RCA JREZH o sensitivity 85%, spe-
cificity 90%, LAD JEZ& IR D D 90%, 939,
LCX JEE XD D 63%,100% &, WwFh it
BHEWMELE O, ECT ik 2/ B E# ko
HEE IV EHTRSEE 2 LT, A3 RCA J5
72 G false positive # 75 L 72 3 #ilix, LAD JxZ
DREEBEX TTFREICERAE LD 4], IO
LCX JRENTREIC KA LD 26| THh - I-.

¥ 72, LADJEZHIRFIZ v Tiz, AHA SN
D 6 B BIHEIRE, Th X VRMWERWRE &
L, ECT oE=ERBEL (Fig. 2 o Seg 1, 2)
DRIB L ORTR%E 772 (Table 4). fEERFiEEDOHEFE
KT, LAD BHyREICE RICAHA B, 1o

specific TR Th % = LARE h e,

wic, EBARES X OFES M o ECT 4k
D, TIXKiEEKREO L WK, MO b D KIH
DI, RO R WRIORIED 3 21253 T,
X MRAEEIEEHT R & %M L 72 (Table 5). o
R, RIAO VKT 949 (223/238) ASIEH
OREEBN 2R LTc, —J5, I 1o BEEh i 4 L
L7, FoTiz iR o /k3g 81 Kk 12 KK
(15%) Tholeoicx L, HMfizilblir-ok
RIB63 Xk 42K 5k (63%) L AT (p<0.02) 1275
RICED LN, 2O X HICKIBFICHEWT,
D OHFELHES 5 2 Lix, O o viability #
HfliT 592 CEbLOTHHEEZ LILE.

JEB & 2 BRI 5.

Figure 3 (Z.0 IO 72 vy, RCA, LAD
ICBREEE o 2GRN0 ECT & % 73 4. i#l)
ﬁﬁﬁECTﬁTﬁ,Tﬁk;U$mmkm#m
H2vki b, RCA, LAD JRELHEE T2, 1
Al ECT T, WFhoXKIE b FHoMfini s
Bz, XEREEER TE, OREICEE o U
KFERHBONIZDOHRTH - 7.

Figure 4 (.U BEIE O BEAE O 75 v 3 BR 4] o
KT&T%Q.@@ﬁﬁﬁkmw-¢m-T%
I 5 e IR A B, LAD, RCA JRZE L2
Wi ey, fUEEICIE R 2 <, LCXJRE
BEES N, —F, EREIC X 5RO wash
out rate |3, f@ AN ICH NBEEMKTLTEY,
LCX JREDO AP NERBEICL VRMB S h .

Iv. = %

EEOIIIENIY, MEERY L~ 2 55
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Table 5 Comparison of ECT perfusion defect with regional wall motion abnormalities
by contrast left ventriculography

1303

Contrast left ventriculography regional wall motion

Normal Hypokinesis A or dyskinesis
No defect 223 15 0
ECT results Transient defect 45 24 12
Persistent defect 4 17 42
stress delayed

stress delayed

transaxial
transaxial

short-axis

short-axis

long-axis

long-axis

Fig. 4 Stress and redistribution ECT images in a case

Fig. 3 Stress and redistribution ECT images in a case with three-vessel disease. Perfusion defect is
with two-vessel disease (RCA & LAD). Perfu- seen in anterior, apical, septal, inferior and
sion defect is clearly seen in septal, apical, posterobasal segments (arrows), indicating
inferior and posterobasal segments (arrows), RCA and LAD involvement. Quantitative
indicating RCA and LAD involvement. Percent method indicates abnormal washout rate in
uptake rate and washout rate were calculated lateral segment as well, which is compatible
(*indicates abnormal values). with LCX involvement.

9% uptake  washout (%) % uptake  washout (%)

1 49 26 1 52 26

2 58 22% 2 36* 6*

3 39* 25% 3 27* 21%

4 36* 20* 4 43* 14*

S 41* 7* S 57 39

6a 42% 38 6a 49* 24*

6p 35% 42 6p 27*% 3%

Ta 74 27 7a 76 24*

p 65 39 Tp 71 38
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WPy v 3 CT oFAtEEZ @5 L T
E 5912710y LU ECT #:icit, O
~O RI A& SLENICR R T2 LW ETH

D, WHO2RITLY v F I T T 4 — TR L
0 JE Pl g L DR Y 5, T 2 Lo
HER NS IR ORI X b THRILD. KHRE
D% YN ECT LBHO2KRITY v F 7774
— L OWBETIE, LR 3E 2 W o sensitivity (3
ECT 2 b icE\h CniesD, F£k, TEV®
— A LD & 9 7z specificity DK LA H R
Khofe, B3NS RERHCELR 25 ) v
2 ECT %, #@HAMA 2 =Y ZICHIFL, %
OHRMEERE L. BB@EO2RILy v F7
7 7 4 —1% ECT OBE#BICHEIT L, AfikE
HWOBFAMOZEDLBEL, WHO BN
WL #E2MITET, ECT 0LofRitic Lt Yo,
FRNGEN Y o PORTEZEEICL ED DD,
PO REA 2 BRI TT L 7.

Alalofgit T, EBAR 4 U v 4 ECT 3
MV E ORI W BWREE 2 7k U, R
TROBINE L BIFCh 7. EloEikz v
PR A AT 20, BRI & SIS T 4 i s
AT,

Rigo &% (3 509 LA Lo BRI ZE 2 474 % 1
MRS, WO 2RITEY VT LOH Y v F
757 4 —&RATL, HEMHERICEIVRON
=R MIAR = 12 RCA 50%, LAD 63%, LCX
20% L LTV, %% 0 0RE T RCA 85,
LAD 90%, LCX 63% &, Rigo & 04z,
W L sensitivity 2584 Sz, E 72 speci-
ficity 13, WA OREARHBE b 90% L L& L
THY, OO THEHOVBHRIE 2773 2 & 2 s
TE. ZORBEMHOOOEBAR S VT L
ECT OfH L 12ER%DO LD TH 5.

ok dEB AR ECT 5, BiflwE 0%
BN REE R LI I, IR O 3 &
Zbh5b.

1) BB RECE VRERDO 2 TR PR
LY, BEOEMREL N TELIL Tk
7c.

2049 5 (1983)

2) DO E - TEFOWRE R RS S
2%, JREONE - LD BRIt T, X
BB RSB o segmental analysis 23S IEREICAT
A R N e s SO il

3) LINTX 0 2MoREE L ShTn RS
ZEWTH, KERBMKEICFE STV ER
DIRIMIRE D, BERRICE VI TEL X 91
ol

L Lidds, ECT #HwTh, fRBEBIRE
OHEE I, ZHIREHITIE b £ 0 BIF R H
SR ole., BiIC3EIREROIEZRIIHE:
T30 L, 1BURER (18%), 2 HIRZEH] (69 %)
IZHRTENL -2, ZHTEBARORY, Kb
HBREABIREICHESN S Z 1%L, LV
BEDIREHNEIMMICE S Wed EEZ LR,

Maddahi 532 KRTy v F 7 5 7 4 —ICB
WT, # Y v Lam washout #3045 2 Lk
D, EBREFOBKIEET S EREL TV 5.
EF O LERBICHEWT wash out ZEHIIT 5 2
LTk, ZEIREROZRRED A LB .
R E DA A A LRI, B
BUEO &V, IEHTFROZER EICHHEIS
D, X OICIARER & 2 BRHH%O 2 AT o g
DI, PEFALRLTVWERN L. Zhb
KOWTHELIKKREMI L TETH 5.

BV AR ECT Wiff & L bic, W AfikEo
ECT Wifg L # L CHile T2 & ik v, &
SAIREEDSABR & 72 Y, O R T o viability %
FHMi+ o9 A TCHMAThoT. 2RIV FI T
74 =BT, FOMMBRROEEMEFIRRKS
T 78, ECT # Bv /- segmental analysis {2
XV, FOMOIREELZ LV IEMIC i T X 5.
ECT # WXk & & o Ho i o FEfli X, T#%
YE, WEEHSoRERE, S%ELICHESH
HREFHLEZ LIS,

V. & &

B AR X OFEAMREIC 2 U v ALFHECT
2 S6FNCHEST L, IO EEB O Gl % [TV kD
T E .
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1) fEAHEIE 3T iR B 094 %,
GBIk D82 V612 Feh & W 7.

2) REHEBREGIORETE, | EREH &

BLATDIZT8Y, 2HIRE69Y, 3 KHIRES3
Yo L HEIBE AW Z BICONTIEZRIZETF L.

3) EERMHEECLY, IBREFOESR
T EA L, BBESHIROBRHRISEEL 22,
RHEAH M E DA ST,

4) FREBFEBIIR B O B F T, sensitivity (X
RCA 85%, LAD 90%, LCX 63% T Y, speci-
ficity iZn¥h b, 90% LA E L ERBWREZ L
e

5) LAD JNEFIORRE T, #E IR AL T
ERICHTEES O KIAVFED b hvie.

6) XMERER L O TE, BHMIiORDL
NI RIATE R BEER 2 B e M IS ITHt L,
OO WRIETIZ63%Ic0iE Y, [ fF viabi-
lity o FEliASWIRE L B 2 bz,

AL OB FILH 23 [0l H AR E ke 4 (IR S84 9
H, M) ic TRE L.
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Summary

Cardiac Emission Computed Tomography (ECT) Using a Rotating Gamma Camera
(6) Evaluation of Stress and Redistribution ECT Imaging

Nagara TAMAKI*, Yoshiharu YONEKURA*, Takao MukAl*, Toru FujiTa*,
Kotaro MINATO*, Rikushi MORITA*, Kanji TORIZUKA*, Ryuji NOHARA**,
Yukinoso Suzuki**, Shunichi TAMAKI**, Kazunori KADOTA**,
Hirofumi KAMBARA**, Chuichi KAwAI** and Yasushi ISHI***

* Department of Radiology and Nuclear Medicine, and ** Department of Internal Medicine,
Kyoto University Medical School
*** Department of Radiology, Fukui Medical School

The value of stress and redistribution thallium-
201 emission computed tomography (ECT) for
detecting individual coronary artery involvement
was analyzed in 58 cases, including 8 normal cases
and 48 cases with angiographically proved coro-
nary artery disease (CAD).

Perfusion defect was observed in 45 of the 48
cases with CAD (94 9;) and in 78 of the 95 diseased
coronary arteries (829%). Number of diseased
coronary arteries was accurately predicted in 78 9
of those with single vessel disease and 69 9; of those
with two-vessel disease, but only in 539 of those
with three-vessel disease. Quantitative assessment
of thallium distribution and washout rate improved
the sensitivity for detection of diseased vessels
(95%) and accuracy for prediction of three vessel
disease (76%). The sensitivity for detection of
individual coronary artery involvement was

859 for RCA, 90% for LAD, and 63 9%, for LCX
The specificity was also high (909, for RCA,
939 for LAD, and 1009 for LCX.)

Segmental analysis of ECT imaging was com-
paratively assessed with the results of contrast
left ventriculography. Marked wall motion
abnormalities (dys- or akinesis) were seen in 159
of the segments with transient perfusion defect,
but in 639 of those with persistent perfusion
defect.

We conclude that stress and redistribution
thallium ECT imaging is a sensitive and specific
tool for predicting individual coronary artery
involvement and regional myocardial viability.

Key words: Thallium-201, emission computed
tomography, rotating gamma camera, coronary
artery disease, exercise test.
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