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DPI and corresponding analog images of a
normal subject. H: hyperperfused area (80%,
isocount contour), M: moderately perfused
area (50-60Y%; isocount contour), L: hypoper-
fused area (209, isccount contour). Note that
hyperperfused area exist at posterior-lower zone
of lungs.

Fig. 1
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Fig. 2 Stress DPI of case 5.

Marked changes were noted in both lateral DPI after 4 units exercise, however
slight changes were noted in anterior and posterior DPI. It might be suspected
that lateral DPI were sensitive to detect differences between DPI.
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Fig. 3 Stress DPI of case 1-6. (NYHA I°)
All images are right lateral DPI before (b) and
after (a) 4-units stress (90 second). The patients
were free from symptom after exercise. however
in case 4-6 marked changes were noted.
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Fig. 4 Stress DPI of case 7-12. (NYHA 11°~1V°)
All images are right lateral DPI before (b)
and after (a) various stress test. Various degree
of changes of DPI were noted.
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Summary

Estimation of Cardiac Function by Using Stress Digital
Perfusion Images (Stress-DPI)

Takeshi TANAKA*, Koshichiro HIRosAwA*, Masako MAKI,
Kiyoko KUSAKABE and Toshiro YAMAZAKI

*Heart Institute Japan
Department of Radiology, Tokyo Womens’ Medical College, Tokyo

Utility of pulmonary perfusion images treated by
computer system (digital perfusion images; DPI)
for assessing cardiac function were studied by
evaluating changes of DPI under exercise in
patients admitted at Heart Institute Japan. DPI
before and after exercise were obtained at Depart-
ment of Radiology Tokyo Womens’ Medical
College by using ordinary computer system.
Patterns of DPI were characterized with hyper,
moderately, and hypo-perfused area (Fig. 1).
DPI at rest were classified to 3 stages, i.e. stage 3=
hyperperfused area were dissimilar to normal,
stage 2—moderately perfused area were dissimilar
to normal, stage 1=almost normal. Changes of
DPI were defined as the marked changes of
hyperperfused and/or moderately perfused area in
DPI. 1-unit exercise was defined as exercise from

one floor to next and 4-units (90 seconds) or symp-
tom limited stress were loaded on the patients.
Cardiac function were tentatively classified to 5
classes by using changes of DPI and symptom.
Lateral DPI proved to be useful to detect changes
of DPI, so right lateral DPI of each cases before
and after exercise were shown (Fig. 3, 4). It might
be possible noninvasively and objectively to classify
cardiac function. Especially functional class of
NYHA I° were subdevided to two classes. This
method might be useful both for eary detection of
cardiac dysfunction and for presise estimation of
results of cardiac surgery. Stress DPI might have
promising future because this method is noninvasive,
reprodusable, easy (it required only 20 minutes).
Key words: stress-DPI (stress digital perfusion
images), cardiac function, noninvasive estimation
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