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Summary

Thallium myocardial emission computed tomography (ECT) using a rotating gamma camera
was undertaken to assess three-dimensional thallium distribution in the myocardium in cases with
myocardial infarction (MI). Ninety-one cases with MI and 29 normal persons were examined by thal-
lium ECT and the conventional planar imaging. Diagnostic performance and quantification of MI,
and characterization of non-transmural MI were also investigated.

In the detection of a perfusion defect, the ECT imaging showed significantly higher sensitivity
(96%) than the planar imaging (77%) (p<0.001), especially in those with inferior wall MI (95% vs
73%, p<0.02) and nontransmural MI (82% vs 27%) (p<0.01). The specificity was the same in both
techniques (90%), and therefore, higher overall accuracy was obtained by the ECT imaging (94%)
than by the planar imaging (80%) (p<0.01). The receiver operating characteristic (ROC) curves were
obtained from three independent observers for quantitative evaluation of observer detection performance.
The ECT curves in each observer were situated in the upper left corner, indicating excellent diagnostic
performance.

Infarct size was estimated from the extent of the perfusion defect expressed as a percentage of
the planar imaging (% defect) and as a volume of the infarcted myocardium (infarct volume). Those
parameters were significantly correlated with peak CPK (r=0.80 and 0.94, respectively), and inversely
correlated with left ventricular ejection fraction (r=—0.78 and —0.85, respectively). Thus, the infarct
volume calculated from the ECT is considered to permit estimation of infarct size more accurately
than 9% defect from the planar imaging.

To characterize nontransmural MI, 11 cases with nontransmural MI were examined by ECT
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and the findings were compared with those of transmural MI. A perfusion defect was detected in nine
of the 11 patients (82%). As compared to those with transmural MI, infarct volume was smaller and
the residual activity in an infarct region was higher in cases with nontransmural MI.

Thus, the thallium ECT imaging, providing any-angle multisection of the myocardium, permits
qualitative and quantitative evaluation of MI accurately.

Key words
Emission computed tomography

Myocardial infarction

Thallium Subendocardial infarction

L&

2V LNMEY VF I T T 4 —IIFERERITL
BMESA 2 BT, BMBEOME LEND %
T3 FEL LTESFIRAERTH B, Ln
LBoEEERS VY LOLH~D IRTOHF
R2RTBTLO 2B, Rl LEERLG O
ER) BT oY, ZoREORHEICIIRA
Nb5d. ZOREEBETBZD, Bxo Rl 2H
nwitliEgE (=3 v v a v CT: ECT) 8% b
N3k 5l ol?®,

Bx bR, ECT iionwThRit&21T- Tk
P, LIEOA A =TS IRLEHALT, 20F
FAMEEML CTE LY. 2 CRBEAERLER
Loob3EERY I 2T EHCET VYL
ECT 2L T, DLBHEEOBEIRE, HEY
A X OEERGHE, ¥k OFFEBEEE ORI
SWTHRHNEMZ 2D THRET 5.

WRELUVHE

WHELELTIH198042 A0 198249 A% T
2, ABRIETE Y VALY v F S 774 —8X
O ECT 2817 L7 200 Rp10 5 b, EEHRERS,
DEN, MEREEFRL VOHEE LB Sh
INpl, BIVOF VY LHFRRY > F 5774 —D
BERICOHHBOE SNIFD, EIIRERF®
»YVEREBICTLEBRORIN SNIBEHEA b
u— 29 Flo, A5 120 F1& v 7.

Pt i REpRRICHEL Y V v o 2mCi i
L, WI0a%LY, BESMEEFETaYA—%
FEE LY b 45 (A Gamma View)

<, EMm, E8ig, ZfEmo 3 2nL SHER
XY 25~30 may v MEL, BED2ZRITY
VFT T s ERE.

FORGEREREER ¥ o~ 2 7 (GE #
Maxi 400T) 0 &BICRE, 25 EMWHTOEDY
iz 360° [EliE & & 3 %, DM o BT o A 180° (LPO
L5 RAO fixc)EiESE, F—F EEL
7z. 180° T 20 2 L iz 32 F M & D INEE L,
5 — xR (DEC #1 PDP 11/60) izifih L
7. FHERRE X # CT LRI, #Eshics
— 2 R EEHBSL, DEEkE I AT 5ES12
mm D%JE (6~10 2 7 4 ) DT Gk T) B &
B, DROBE#MOAEE ERT s Lick Y,
B, RRERLEOEH, Sisokons
[& oW ’bﬁ%% L7z (Fig. 1), oL
R LTV RITIT G, EETE, R
& FEOM SR E Lic.

YvF ST LAOHRZIERBE ERETI AD
BT, AEOLT REBOFELHELE.
ECT <3 5MolEo 55, 2 FHrbl okt
HCRBOEDONZ LOERE L L. TR
# L v sensitivity, specificity, accuracy #EH
Liz.

fe s TP
sensitivity = TP+FD
. TN
specificity = TNTFN’
TP+ TN

accuracy = -
¥ all the cases studied

TP=true positive; TN=true negative;
FP=false positive; FN=false negative

— 46 —



transaxial

oblique transaxial
(four chamber view)
frontal

oblique frontal
(short axis)

sagittal
(long axis)

Fig. 1. Schematic presentation of myocardial
ECT planes.

Multiaxial planes of the myocardium can be ob-
tained by our ECT system.

ECT=emission computed tomography.
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Fig. 2. Thallium ECT images of a normal person.

Transaxial sections viewed from below proceed from the head to the foot, short-axis sections
viewed from the apex proceed from the apex to the base, and long-axis sections viewed from
RAO proceed from septal to the lateral wall. Homogeneous thallium distribution in the left ventricle
is seen.

Table 1. Clinical efficacy in the diagnosis of myocardial infarction

Planar ECT
Sensitivity 70/91 (77%) 87/91 (96%) p<0.001
Anterior 43/54  (80%) 52/54 (96%) p<0.01
Inferior 27137 (73%) 35/37 (95%) p<0.02
Nontransmural 3/11 (27%) 9/11 (82%) p<0.01
Specificity 26/29 (90%) 26/29 (90%) N.S.
Accuracy 96/120 (80%) 113/120 (94%) p<0.01

ECT =emission computed tomography; N.S.=not significant.
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Fig. 3. The conventional planar images of a case with anterior wall myocardial infarction

(69-year-old).
No apparent perfusion defect is seen.
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Fig. 4. The ECT images of the same case as Fig. 3.
A perfusion defect is clearly seen in the apical and anteroseptal regions (arrows).
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Fig. 5. The ECT images of a case with inferior wall myocardial infarction.
A perfusion defect not seen in the transaxial sections is well visualized in the short-axis and the

longaxis sections (arrows).
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Fig. 6. ROC curves depicted by three independent observers.
Note that the ECT curves are situated on the upper left corner, indicating higher diagnostic
performance.
Observer 1: specialist, observers 2 and 3: trainees.
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Fig. 7. Correlation between radionuclide infarct size and peak CPK.
Note stronger correlation using the ECT imaging than the planar imaging.
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Fig. 8. Correlation between radionuclide infarct size and left ventricular ejection fraction
(LVEF).
Note more definite inverse correlation in the ECT imaging.
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long axis
Fig. 9. The ECT images in a case with nontransmural infarction.
A small perfusion defect is seen in the inferior wall (arrows).
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Fig. 10. Tomographic characteristics of in-
farcts.

Note smaller infarct size and higher residual ac-
tivity in the infarct area in cases with nontransmural
infarction.
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