











thick) the volume estimations correlate very closely
with those that were determined by the technique
used as a standard for comparison.

The ability of two-dimensional echocardiography
to evaluate heart function by measuring the
amount of heart-wall thickening during contraction
was assessed and compared with results obtained
by standard angiographic techniques (where a
catheter in the heart injects a contrast dye for X-
ray photography). Angiography is a surgical pro-
cedure that carries some risk, whereas echocar-
diology is noninvasive and, therefore, benign. It
was found that the contouring technique of evalu-
ating regional thickening in patients with coronary
disease and in normal subjects correlates very close-
ly with regional malfunction determined by cardiac
angiography. Data from the contouring terminal at
APL for 34 normal and abnormal patients were
used in this study. An important finding of the
study was that heart-wall thickening obtained by
the two-dimensional echocardiographic contouring
data identified the same diseased segments as
observed by the standard method of cineangi-
ography. Thus, the technique holds promise as an
accurate noninvasive quantification of regional
heart-wall malfunction in man.

Using the contoured echocardiographic data, it
was found that some patients with acute myocar-
dial infarction (heart attack) undergo severe
bulging or dilatation of the infarcted (or dead)
zone at an alarming rate. This heretofore poorly
understood complication of acute myocardial in-
farction, known as regional cardiac dilatation, may
be an early and potentially lethal consequence of
heart attacks. It is difficult to observe by conven-
tional methods but is readily recognized by two-
dimensional echocardiography using the computer-
aided contouring technique.

Since publication of the study on the first 28 pa-
tients,>* longer follow-ups on these patients have
been obtained. Others have been added to the
study protocol. The contour data are being ana-
lyzed with several new questions in mind: (a) What
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is the role of bulging of the local dead heart tissue
(infarct) in the development of left ventricular ab-
normal dilatations (aneurysm)? (b) Do the unin-
jured zones of the heart undergo hypertrophy (or
thickening), and if so, what is the function of these
zones? (c) What is the outlook for patients with in-
farct expansion? (d) Does the regional dilatation,
which occurs so soon after a heart attack, result in
later complications such as irregular heartbeats
and/or death? Future studies are planned for much
larger patient populations to determine whether
current drug therapies, such as nitroglycerine or
propranolol, or future therapies can prevent these
complications following a heart attack.

In these research projects, the manual contouring
terminal has been an essential component. The next
stage of development is an attempt to automate the
contouring process itself in order to reduce the time
required for patient processing. With the manual
system, a trained medical technician needs about
two minutes to contour a single image. This trans-
lates to hours of grueling work to process even a
few cardiac cycles. If we can automate the process
and speed it up by an order of magnitude, the sys-
tem will have greatly enhanced clinical applicabil-
ity. This is the current thrust of APL’s research.
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