Journal of Cardiology 17: 691-698, 1987

EEAEE X ## CT #H  Myocardial  perfusion

WRERERNEBIREK assessed by dynamic

i BB O Lo HE DL R A computed tomography
before and after per-
cutaneous transluminal
coronary angioplasty

& FR Takao MORI
O Motoshi TAKEUCHI*
R — BR* Yuichiro IGARASHI*
EH H* Akira TAKARADA*
EZE:U Katsumi MINAMIJI*
FEEF B Motohiro FUJINO*

g Ez* Hiroyuki KUROGANE*
HH wEx Hiroshi YOSHIDA*
BIH  Fnggx* Kazumi MAEDA**
wmE 1B Hisashi FUKUZAKI

Summary

A method for quantitatively and visually assessing myocardial perfusion using a new transmission
computed tomography scanner and contrast media injection was devised. Myocardial perfusion was
assessed before and after percutaneous transluminal coronary angioplasty (PTCA). Six patients with
left anterior descending coronary artery stenosis undergoing PTCA were successfully studied. Dynamic
scans, each with a scan time of one sec, were performed at the mid left ventricular level using bolus in-
jections of contrast medium from the inferior vena cava. Regions of interest (ROIs) were located in the
left ventricular cavity and in the myocardium perfused by the left anterior descending coronary artery,
and gamma-variate fitted time density curves were recorded within the first pass phase, excluding re-
circulation.

Cardiac outputs calculated from the ventricular curves of the ROIs in the left ventricular cavity
correlated well with the thermodilution measurements using Swan-Ganz catheters (r=0.90, p<0.01).
The ratios of myocardial blood flow (F) to the tissue element volume (V) were calculated (F/V) from
the myocardial curves of the ROIs in the myocardium as parameters of myocardial perfusion, accord-
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ing to the Zierler’s principle. The F/Vs in the myocardium perfused by the left anterior descending
coronary artery before PTCA were significantly less than those of the control subjects (4.4x1072+
1.2x1072vs 8.1 x1072+2.9x 102: p<0.05). After PTCA, the F/Vs improved significantly (7.7 x 10-2+
2.0x1072), but even after PT'CA, the F/Vs in three patients with old myocardial infarction were lower
than those of three without myocardial infarction (9.1x1072+1.3x 1072 vs 6.4 x1072+1.6 X 10-2), sug-
gesting that myocardial infarction may have a decreased vascular bed. For visual assessment, functional
images were synthesized by deriving a functional parameter for blood flow (PH/M1E) from the gamma-
variate fitted time density curves for each pixel. In all patients, before PTCA, decreased myocardial
perfusion was imaged as dark pixels. After PTCA, myocardial perfusion improved in all patients, but
decreased perfusion was still observed in some.

In conclusion, this technique may be an excellent noninvasive method for quantitatively measuring

and visualizing coronary blood flow, and clinically useful in assessing myocardial perfusion.
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Fig. 1. Method of data collection by dynamic computed transmission tomography.
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Fig. 2. Data procedure method (A) revealing sites of regions of interest (ROI) in con-
trol subjects.

In coronary artery disease partients, ROIs are placed on the most severely involved lesion. (B)
reveals time density curves fitted by a least squares gamma variate analysis.
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Cardiac Output measured by thermodilution method

Fig. 3. Correlation of estimates of cardiac output obtained by dynamic CT (KCO) ‘with

those by thermodilution measurement.
The correlation is good.
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Fig. 4. Comparison of F/Vs calculated from the
myocardial curves within the septal, anterior,
and lateral walls in 12 control subjects.
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Fig. 5. Changes of F/Vs before and after PTCA
in patients with coronary artery disease.
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Fig. 6. A representative case of effort angina pectoris.
The improvement of coronary stenosis by PTCA is consistent with the improvement of the

cardial curve and functional image.
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