Journal of Cardiography 15: 603-612, 1985

Digital subtraction an- Quantitative assessments

giography ([T & 5 mrM  of regional myocardial

#ER O € B RIFE perfusion by digital sub-
traction angiography

WHE AR Hisao IKEDA
CR WE Keigo SHIBAO

N F Masayoshi YOH

Mz #sh Akihiro TANABE
By BH Masayoshi SHIMAMATSU
W EIETR Kouji HIYAMUTA
Xt #TR Yasuo OHKITA
¥ B= Kenzo SUGI

wE JA Yoshinori KOGA*
T izt Fumihiko UTSU*
Flig Hironori TOSHIMA

Summary

Regional myocardial perfusion was evaluated by computerized washout analysis of digital sub-
traction angiography (DSA) images. Diatrizoate meglumine (76%, Urografin), 2 to 3 m/, was manually
injected into the left main coronary artery. For 26 patients with ischemic heart disease (IHD), 14 patients
with cardiomyopathy, and eight patients with normal coronary angiograms, DSA images of myo-
cardial perfusions were obtained in the right anterior oblique projection. These were digitized into an
image-processing computer. Time-density curves were constructed in four segments of the left ventricle
perfused by the left anterior descending coronary artery (LAD) and the contrast decay half-lives
(T1/;) were calculated from the decay phases of the curves, using mono-exponential least square fits.

The mean T!/, was significantly longer in patients with 75%, or more LAD narrowing than in
those with normal coronary arteries. By contrast, patients with 509, or less LAD narrowing had T/,
comparable to those with normal coronary arteries. In patients with IHD, there was a significant curvi-
linear relationship of T/, with percent stenosis of the LAD. This indicates that a decrease in re-
gional myocardial flow develops rapidly in coronary stenosis of 70-80%, or more.

In patients with comparable coronary stenosis, T/, was significantly longer in the asynergic regions
than in those with normal wall motion, but T/, was shorter in regions perfused by collateral vessels.
These findings indicate that left ventricular contraction and collateral flow could contribute to regional
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myocardial perfusion. In addition, patients with hypertrophic and dilated cardiomyopathy had prolonged
T/ despite normal coronary angiograms, suggesting abnormalities in intramural coronary arteries.

Thus, T'/; derived by computerized washout analysis of DSA myocardial image proved to be
a useful index for quantitative evaluation of regional myocardial perfusion.
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Table 1. Subjects

No.of Sex Age
cases (M/F) (yr)
Control 8 5/3 48.0+11.7
IHD 26 25/1 51.4+7.4
Angina 8 8/0 55.0+7.1
MI  Anterior 15 17/1 50.0+7.4
Inferior 3
HCM 11 8/3 33.4x15.2
43.0+2.6

DCM 3 2/1

IHD =ischemic heart disease; MI=myocardial in-
farction; HCM =hypertrophic cardiomyopathy ; DCM
=dilated cardiomyopathy.
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Fig. 1. Digital subtraction angiography (DSA) images of arterial (left), myocardial (center)
and venous (right) phases in the right anterior oblique projection.

Diatrizoated meglumine (76% Urografin) of 2 to 3 m/ is injected manually into the left main coronary
artery and DSA images are serially obtained at 30 frames/second.
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Fig. 2. Computerized time-density curve analysis of myocardial digital subtraction angio-

gram (DSA).

DSA image of myocardial perfusion 1s digitized by an image-processor and time-density curve is
constructed in the 4 segments of the left ventricle perfused by the left anterior descending coronary
artery. Contrast decay half-life ('T"/,) is calculated from the decay phase of the curve using a mono-

exponential least square fit.
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Fig. 3. The relationship between T!/, and degree of the left anterior descending coronary
artery (LAD) stenosis.

Mean T/, is significantly longer in patients with LAD narrowing of 75% or more than in those
with normal coronary arteries. In contrast, patients with LAD narrowing of 50% or less have T!/,
comparable to that in cases with normal coronary arteries.
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Fig. 4. Relationship between T!/, and percent stenosis of the left anterior descending

coronary aretry.

A significant curvilinear relationship is observed between these indices, indicating that a decrease
in myocardial perfusion appears in coronary stenosis of 70-80%, or more.
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Fig. 5. Effect of asynergy and collateral flow
on T!/,.

T!/, is significantly longer in patients with asynergy
than in patients with normal wall motion despite the
same degree of coronary stenosis. In the cases of
coronary stenosis of 99% or more, T/, is shorter in
patients with collateral vessel than in those without it.
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Fig. 6. Patients with hypertrophic and dilated cardiomyopathy showing longer T!/, than
those with normal coronary arteries, despite normal artery angiogram.
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