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Summary

Thallium-201 emission computed tomography (ECT) using a rotating gamma camera was per-
formed during stress and redistribution phases in 70 cases admitted for cardiac catheterization. A series
of transaxial, ventricular short-axis, and long-axis sections were reconstructed, and segmental analysis
was performed to predict individual coronary artery involvement.

A perfusion defect was observed in 54 of 57 cases with coronary artery disease (95%). Ninety of
108 diseased coronary arteries (83%) were correctly identified (91% of single-vessel disease, 82% of
two-vessel disease and 809 of three-vessel disease). No significant perfusion defect was seen in 11 of
13 cases with normal coronary arteries (specificity 85%). Number of diseased coronary arteries was
accurately predicted in 789% of those with single-vessel disease, 65% of those with two-vessel disease
and 479% of those with three-vessel disease, indicating relatively poor accuracy for predicting multivessel
disease.

The sensitivity for detecting individual coronary artery involvement was 90% for the right coronary
artery (RCA), 899 for the left anterior descending artery (LAD) and 67% for the left circumflex artery
(LCX). The specificity was 87%, 91%, and 100%, respectively. Even in those with three-vessel disease, a
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perfusion defect was seen in 82% of RCA and LAD segments, and 76% of LCX segment. Thus, there
were high sensitivity and specificity for detecting individual coronary involvement by ECT imagings.

Segmental analysis of ECT imagings was comparatively performed with the findings of contrast
ventriculography. Normal wall motion was seen in 95% of normally perfused myocardial segments.
Marked regional asynergy (akinesis or dyskinesis) was seen in only 15% of the segments with a transient
perfusion defect, but in 55% of those with a persistent perfusion defect.

We conclude that segmental analysis of stress and redistribution ECT imagings can identify in-
dividual coronary artery involvement with high sensitivity and specificity. Furthermore, it may permit

evaluation of regional myocardial viability.
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7 (RI) oWifg#(= 3 v v 3 > CT: ECT) i,
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BEhTH3Y., HReZIEMIY BERY <
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o viability 0 FFffi % R4 720 CHRET 5.
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BRER X OT] EBATLG Y v F5 57 1 —
EHITENT06ITHB. oNFIE BEIRE
FRTHERRED REEA 13 4, 50% &k
2 TRBEOWELH+ 5B ER 57 T, %

D5 b EREOHEED BEEE o0k 3 fiT
bHole. BEEBIRFER, 1E8RE 2340, 28
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Fig 1. Schematic presentation of the left ven-
tricular myocardial segments in ECT images.

Three myocardial regions specific to each coronary
artery are described.

WA, LEDRE - BB x £ T8 (LAD) RZ,
(g RE & £EfER: (LCX) WAL L THHli 1T -
7o (Fig. 1). %= X =R L oxtitiz AHA
SO TRBRIZ>WT{To 7.

ECT Efg 0 i3, ~vrs 7590 F 20%
¥RELEI20LZBEEOEKREAVT, HRE
B 2 Ao BRE D Bl M L. SEBARR
ECT Eitgiz, K &ic ¥ (2), HbLMRE
BIET (1), x#EO) o3BmHEL, (1)B&
CO) 2 RE L Lic. emame ECT HEigi,
wEE AR ECT Bttt szicky, B
BRIROBAMOFELHE L. 2 NOFEEI
R—EBH N IBAIAHIC L VIRE L.

EHARZ Y v 20 ECT

= S

EBIRE S B REO BRI Shic 13 4
t 11 iz, EHAR ECT TEZERLHIC
B & 2 RERUE T 13 & & h /e > - T (specificity
85%). &KiEdHY LFHEHE LIS b0 1 ik LIEXR
BdY, DRELSLEFRICERETORON
7o, fhod 1R ER oo A FRA RIBHER 2 L E P
RBOXRBLEE LILLDOTHS.

Bl tER R 57 flomkig %z Table 1 TR+
5745, WEhhORIRIC KIEEZ B 201X 54
HI1(95%) T - 1. RAETHIRY <X, 10840
LR 90 9RE (83%) 2RI LB ThEeRE
FHAROALIT/HIE L T sensitivity 2745 &, 1
BT 1%, 2H9RE 82%, 3HRE 80% T,
BEIEIRE S EFI1Z Y sensitivity 2L ET
T BERBH DT,

cosrzEL, EEAR ECT X Y BREE
RO A OHE & R4 7 (Table 2). 1 BIRE
Bz 1 BIRE L ELL HEE LB 78% (18/
23), 2BUREHITIE 65% (11/17), 3 EIREHIT

Table 1. ECT sensitivity in relation to number
of diseased vessels

Overall

1VD 2VD VD sensitivity

Patients 2123 16/17  17/17  54/57
(91%)  (94%) (100%)  (95%)
Vessels 2123 28/34  41/51  90/108
(91%)  (82%)  (80%)  (83%)

Table 2. ECT prediction of number of diseased
vessels

ECT
0VD 1VD 2VD 3VvD

ovD 11 2 0 0
1v

CAG D 2 18 3 0
2VD 1 4 1 1
3VD 0 2 6 7
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Table 3. Diagnostic performance of ECT imag-
ings for individual vessel involvement

RCA LAD LCX

Sensitivity 28/31 42/47 20/30
(90%)  (89%)  (67%)

Specificity 34/39 21/23 40/40
(87%)  (91%) (100%)

Positive predictive 28/33 42/44 20/20
value (85%) (95%) (100%)
Negative predictive 34/47 21/26 40/50
value (92%) (81%) (80%)

Table 4. Sensitivity of ECT imagings for detect-
ing individual vessel involvement in
relation to number of diseased vessels

RCA LAD LCX Overall
1VD 717 12/13 2/3 21/23
(100%)  (92%)  (67%)  (91%)
2VD 717 16/17 5/10 28/34
(100%)  (94%)  (50%)  (82%)
3VD 14/17 14/17 13/17 41/51
(82%)  (82%)  (76%)  (80%)
Total 28/31 42/47 20/30 90/108
(90%)  (89%)  (67%)  (83%)

Table 5. Comparison of ECT perfusion defect
with regional wall motion abnormali-

ties

Regional wall motion abnormalities

Hypo- A-ordys-
Normal kinesis kinesis Total
No defect 294 17 0 311
Transient defect 32 13 95
Persistent defect 24 46 84

X 47% (7/15) T, REEBIRFELEEIEHIEEE
PRIMET T 2 EAAED bRz

BRIk 0 EBAR ECT ofkffz Table
3 125R¥. Sensitivity 13 RCA 90%, LAD 89
% LEERT LI, LCX Tt 67% & oolE
fE% % L. Specificity 13 RCA 879, LAD
91%, LCX 100% &, wFhi@EEzrLik.

RCA oBtkd 5 Filiz, LAD JHZE» TR K
MELD2H, LCX WERTEECEALZ LD 2
Bl, HEARHO LD 1FTH -, ZOREERE
BREBIARD AFANC 43013 T #5f Lz (Table 4).
I BRE Tz ERRIRBERH L. SERE
TREBZRLPET Lz, WFhbEE Lo
AR LB, Rk ) BHEE#EE <h
Tz 3EREHI<H, RCA 829%, LAD 829,
LCX 76% nFEERHFETH - 7z.

KICEBIARRES X O Fo%ik ECT #x v,
HREEREO LW, BAH0d 5 RIEOH,
BAMO 2w REBOO IBIIHT, X BREXHE
FOBEEBHFTR L 5tk L (Table 5). &igoie
W T 95% (294/311) B IEH RESES ER L
T ERLEEHREZE LR BAH0b S
RIBE D 14% (13/95) ict L, BHFHO 2R
D 55%(46/84) iz iF ot DX 5T, KiB
BB THEMOFERZHET S Z L3, OF
o viability ##fi+s L CEELEX bhl.

FEFIE 2 FIfLE T 5.

Fig. 2 iz RCA oi@shiBic 90% A2 H L,
DFEEOBERED v 1 BIREFI D, EShA R
BIUESMED ECT HBhohs. sz
i, REWEIC T T KELZRD, RCA BFE
LHEShHITH B, RIBIHICHESFEL SN
R, FEEOBEESHRE ARk

Fig. 3 OMEEO BEED 2 3 BRER 0
ECT T o, TEE, BIMBEEICH S 272 RIBH
Hot, LEPRE, LREO—ERICHEFHE T
by, ECT E, IHRELIEE ShERTH
5. REWIZIZ WFhd Bofiz Bok. X &
EEER TR o hypokinesis # 5% 7z D &
T, ERALBEESHREILOA AR5

% ®

EHsEY v~ H 2512k 5 %Y v a5 ECT
T, LF~? Rl e sfkfgicRrn+s &
BTE, REORHESHEEL, 2B LENRY
EHRRICIERT 2 Z L SFEETH B, Fha iz 3E
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Fig. 2. Stress and delayed ECT images in a case with RCA disease.
A perfusion defect in the inferior wall (arrowheads) and its redistribution (arrows) are noted.

Wik Ao FREC 20T RELTERSS.
+hbb, AT Lic ECT Ll o0
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WRigEI h, WEEE LTo BEER By
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BB, MEO2WITLEYvF I 77 40— ECT
DERI 1T Lichs, AR o Ao

W LB L, WE O Ml Wi RAATLE
z, ECT oL ofmitici .
SEloatofkE, EBARs v v A ECT i
REIMLE DR BT I R 2 SR L e 7S T
<, MBEBIIRO RHIC L Bhloplfiz R L.
Rigo 53, i O 2 RIELH Y v F7 57 4 —
ORRFE LY, FEEDIRMO HHiEEE RCA 50
%, LAD 63%, LCX 21% T, HigiEfic
HolbPELTWS. Fix o ECT Tokiix
BB 90%, 89%, 67% LRI ETRL
7z. Fic RCA ¢ LCX ofgifEom kix L
<, WiEFERIEIC X 5 N Z O ILRED B &
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Fig. 3. Stress and delayed ECT images in a case with three-vessel disease.
A perfusion defect is seen in the inferior and posterolateral segments (arrows) and also in the septal
and apical segments (arrowheads), indicating RCA, LCX, and LAD involvements.
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Maddahi ¥ Z2RFTEV > FT 774 — I8
WT, %Y yAhao washout #FHHIF5Z LICX
D, SEREFAOBERENSAELEBELTY
5. Fix b ECT 2k 5 washout o cL£H;
REFIORHBECH EEED TR DO, %0
Y5 ERMEITEMS ECT b ELISHA ST
WLbDLELDIS.

EEAMR L L b IcE RO ECT &2 HfH
L, EofikEE 25 zLi2X), UHRFTO
viability OFEliAFIREL E X bhic. BEO2K
Y VFITTT 4 —BNWT, BOMBAROEE
Mg sh T s, ECT 2HWRKERTS
LoEicky, BOAOREY XM
T&, FRUELHEESHOREREICRILO L
Exbhs.

5 v v a0 ECT 2 EBARRR X 0BT
BRCFIT 3 Z kic Xk Y, BRSO,
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SBBENIFERLEXONI

E #

Dy 7 — 7 VRE ORIAT Shie 70 flic, &
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DT E AR T

1) E#asf ECT TRix B o Emit
U 57 failch 54 451 (95%), FRBEBIR 108 JRE
190 J5Z5(83%) T ¥, HEhic sensitivity 2358
» b,

2) BAEEBIROKRHER, 1BIRZEHR 91%,
2 BORZHI 82%, 3 HIRAHI80% &, ZEIREIC
BBEFERRET T 2HMICH - T

3) BEINRER IC TREEORDRRMPo13

EHARZ Y U LM ECT

#ith, ECT it TRIBOAL B hiehoTeDix 11 4]
Tdb o 7= (specificity 85%).

4) ECT ik 2 REEHIROABEOEZERI,
1 BR%E 78%, 2 BIRE 65%, 3HIRE47% &,
REEHIRESHESTEEEZRIET L.

5) RBEFENRAIO sensitivity &, RCA 90
%, LAD 89%, LCX 67% T& Y, specificity
344 89%, 91%, 100% L BFLZEHETH-
Iz.
6) 3 HoREHi<h RCA 82%, LAD 82%,
LCX 76% (@WRHEEZIRL TV
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REEEEEZ R LD, BOMOD B RED 15%
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RWRIED 55% NEHALEEHREEZE L
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