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Summary

The clinical usefulness of quantitative analysis of exercise thallium-201 myocardial emission
computed tomography (ECT) was evaluated in coronary artery disease (CAD). The subjects consisted
of 20 CAD patients and five normal controls. All CAD patients underwent coronary angiography.

Tomographic thallium-201 myocardial imaging was performed with a rotating gamma camera,
and long-axial and short-axial myocardial images of the left ventricle were reconstructed. The tomo-
graphic images were interpreted quantitatively using circumferential profile analysis. Based on features
of regional myocardial thallium-201 kinetics, two types of abnormalities were studied: (1) diminished
initial distribution (stress defect) and (2) slow washout of thallium-201, as evidenced by patients’ initial
thallium-201 uptake and 3-hour washout rate profiles which fell below the normal limits, respectively.
Two diagnostic criteria including the stress defect and a combination of the stress defect and slow
washout were used to detect coronary artery lesions of significance (275%, luminal narrowing). The
ischemic volumes were also evaluated by quantitative analysis using thallium-201 ECT. The diagnostic
accuracy of the stress defect criterion was 95%, for left anterior descending, 90%, for right, and 70%,
for left circumflex coronary artery lesions. The combined criteria of the stress defect and slow washout
increased detection sensitivity with a moderate loss of specificity for identifying individual coronary
artery lesion. A relatively high diagnostic accuracy was obtained using the stress defect criterion for
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multiple vessel disease (75%). Ischemic myocardial volume was significantly larger in triple vessel
than in single vessel disease (p <0.05) using the combined criteria.
It was concluded that quantitative analysis of exercise thallium-201 myocardial ECT images

proves useful for evaluating coronary artery lesions.
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Circumferential profile analysis in exercise thallium-201 ECT images.

Circumferential profile analysis is performed in a long-axial and 5 short-axial images, and initial

T1-201 uptake and TI1-201 washout rate profiles are obtained for each image.

This figure shows

long-axial and central short-axial images in a 41-year-old normal woman.
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Fig. 2. Assignment of myocardial ECT segments to individual coronary arteries (upper
panel) and calculation of the size of the ischemic myocardium (lower panel).
The ischemic myocardium is evaluated with the stress defect criterion and combined stress defect

and low washout.

WT HiTiF 30~75% TdhY, Tl washout rate
DIER FHRIEE 30~50% Hi%TH - 7= (Fig. 3).

2. EEy T1 O0fF ECT &2 &k 5 BEMR AEIKER
DELHiRE

220 il oEBE O ECT #L, T1 #RX
B URFr Tl ERRET) HE»r » 5586, Az
BT 2 TBHRICEEORELH 5 LHET 55
#T13, sensitivity 3 X O° specificity (2 £/ F4T
B AEBIRAE T 88~100% L RIFTH -T2
s, EEEERETEE L 80%, 60% &R
iz L (Fig. 4).

Tl gERER (R T ERPET £ 2@
washout rate {E T & H 6 h—JFF £ F5)HE
iz X Y il L 2B A, AERETHIREOZ
teix, T BERKBEERO R IC L 5H IS, v
FhoZFERICB W TS sensitivity (90~100%)
ik L7z a3, specificity (30~50%) 13K L7

(Fig. 5).

3. BEREEO BEEZHIC 15 EH T O
ECT 0B Rk

B IAYE O A BEZE 38 X OB ERE 4 20 5, 1 4%
R 8 4, 2R L4, 3 BIRE 4 il 13 41,
65% oiEH T, EBEZOOH ECT Hicky
EBIRFREAR OB BFRETH o7z, F 1
RENSEIRE» DERIE 75% DEFITREET
» - 1= (Table 1).

el 12 filic B v CEBIE %L ECT o
T FEFRRIBER & v B L 2RO fAHRE,
EEAREEAK L OMICEERBRE RS b -
7=. —%, MR T1 #HRER H 5 v ix washout
rate DWW, EEFEHMET L T gk
BEER L 0 ko BMLOFARRE, | ERE
41.8+9.09%, 2 BR%E 50.2+3.1%, 3 BRZE 65.9
+8.1% Th Y, IFHFETIH | BIREICHL, A

— 638 —



& (P<0.05) izkTdh -7z (Fig. 6).
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Fig. 3. Lower limit of normal initial TI1-201
uptake and the normal range of the T1-201 wash-
out rate.
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Fig. 4. Sensitivity, specificity and accuracy of
stress defect criteria in detecting coronary
artery lesions.
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Fig. 5. Sensitivity, specificity and accuracy of
combined criteria of the stress defect and slow
washout in detecting coronary artery lesions.
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Fig. 6. Relationship between the ischemic
myocardial size evaluated with the exercise TI-
201 ECT and the number of diseased vessels.

Ischemic myocardial size is significantly larger in
triple vessel than in single vessel disease (p<0.05)
when combined criteria of the stress defect and low
washout of thallium-201 are used.
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Table 1. Sensitivity of stress defect criteria in evaluating coronary artery lesions

CAG
ECT
SVD DVD TVD
SVD 8 3 1
DVD 1 1 0
TVD 0 2 +
Total 9 6 5

Percent agreement: 659%,

CAG
ECT Total
SVD MVD
SVD 8 4 12
MVD 1 7 8
Total 9 11 20

Percent agreement: 75%

Abbreviations: SVD=single vessel disease; DVD=double vessel disease; TVD=triple vessel disease; MVD =

multi-vessel disease.
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Fig. 7. Exercise and redistribution thallium-201 ECT images in an illustrative case of

angina pectoris (K.M., 60-year old man).

Stress defect is shown in the apex, interventricular septum, LV anterior and inferior walls.

LAD (5) 50%, (6) 1009, ; RCA (1) 75%, (2) 90%, (3) 75%,, (4PD) 75%,; LCX (12) 75%,, (13) 90,

(14) 909.
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