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Summary

In patients with right ventricular overload, the free wall of the right ventricle is often visualized
by #°'Tl myocardial scintigraphy. To determine quantitatively the discriminant and characteristics of
cor pulmonale, 'T1 myocardial perfusion single photon emission computed tomography (SPECT)
was performed in 16 patients with chronic obstructive pulmonary disease (COPD) and seven with re-
strictive pulmonary disease (RPD). We selected one section of the short-axis image of SPECT in which
the right ventricle was most clearly visualized, and defined the Tl-score as the ratio of the sum of counts
in the region of interest (ROI) at the anterior, mid and posterior regions of the right ventricular free
wall to the sum of counts in the ROI at the posterior, lateral, anterior walls of the left ventricle, and
the anterior and posterior regions of the interventricular septum. Correlations of the Tl-score with
mean pulmonary arterial pressure (mPAP), systolic pulmonary arterial pressure (sPAP), and total pul-
monary vascular resistance (TPR), as obtained by right cardiac catheterization, arterial oxygen tension
(PaO,), and arterial carbon dioxide tension (PaCO;) were evaluated.

The results were as follows:

1. In the patients with COPD, the Tl-score correlated positively with mPAP (r=0.71, p<0.005),
TPR (r=0.69, p<0.005), and PaCO, (r=0.63, p<0.01), and it correlated inversely with PaO, (r=—0.58,
p<0.05). However, there was no significant correlation between the Tl-score and mPAP, TPR,
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PaCO,, and PaO, in the patients with RPD.

2. In assessing pulmonary hypertension as defined by mPAP over 20 mmHg, a Tl-score greater
than 0.25 was useful with 699, in sensitivity and 90%, in specificity.

The occurrence of cor pulmonale is a major factor in determining the prognosis of patients with
COPD. It was concluded that 20Tl myocardial SPECT is excellent for evaluating right ventricular
overload quantitatively, and it is a useful means for assessing cor pulmonale, especially in patients with
COPD, because the ratio of thallium counts in the right and left ventricles correlated significantly with
right cardiopulmonary hemodynamic parameters.
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Fig. 1. Mpyocardial SPECT image and regions of interest (ROI).
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Fig. 2. Intraobserver variation (top) and inter-
observer variation (bottom) of calculated ROI.
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Fig. 3. Relation of the Tl-score with mean pul-
monary arterial pressure (mPAP) (top) and sys-
tolic pulmonary arterial pressure (sPAP) (bottom).
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Fig. 4. Relation of the Tl-score with mPAP in
chronic obstructive pulmonary disease (COPD)
patients (top) and restrictive pulmonary disease
(RPD) patients (bottom).
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Fig. 5. Relation of the Tl-score with total pul-
monary vascular resistance (TPR) in COPD pa-
tients (top) and RPD patients (bottom).
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Fig. 6. Relation of the Tl-score to PaO, in
COPD patients (top) and in RPD patients (bottom).
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Fig. 7. Relation of the Tl-score to PaCO, in
COPD patients (top) and in RPD patients (bottom).

Table 1. Sensitivity and specificity for detect-
ing pulmonary hypertension with the
Tl-score

Tl-score<0.25 Tl-score >0.25

mPAP>20 N=4 N=9
mPAP<20 N=9 N=1

Sensitivity 69% ; Specificity 909,
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