


Making waves
—silently

The image might be from a page of Gray’s Anatomy
except for its ephemeral quality. Etched on a televi-
sion screen and composed, not in a television studio,
but within the body of the patient lying beside it, it is
an image produced by sound—continuous waves of
sound or pulses of sound barely a millionth of a sec-
ond in duration, traveling unheard and unfelt
through the patient’s body at 1500 meters per second.

Like sonar, its conceptual ancestor, the device now
held over the patient's carotid artery retrieves the
echoes from the sound waves it has just emitted.
Converted to electrical impulses and amplified for
display on a television screen, the echoes reflect the
subtle changes the sound waves have encountered in
their brief journey through the patient’s tissues. Each
echo, bounced back along its original path, is re-
corded and displaved.

Gradually dissipated within the patient’s body, the
sound waves release their energy as heat—so little
heat as to be almost undetectable, The echoes, how-
ever, carry with them not only the information
needed to produce an anatomical image, but infor-
mation about blood flow; information that can accu-
rately characterize the manifestations of disease—
anatomical defects, flow defects, tissue defects; and
information that can track the progress of treatments
prescribed to treat disease.

Painless, safe, inexpensive, and (perhaps most im-
portant) accurate, the ultrasound technology pio-
neered here in the 1950's has brought along with it
more than just a new and valuable tool for the medi-
cal clinician, it has created a unique pairing of medi-
cal and engineering skills, and it has fostered a philo-
sophical approach to the focus of those skills that has
given the Ultrasound Program at the University of
Washington a character as unique as is the hardware
that has evolved from it.

“Our program is functionally different than any
other ultrasound research program in the world—
and there are several—because of our approach,”
notes Don Baker, division head. “We're physiology-
oriented, whereas other programs focus more on the
use of ultrasound for anatomical imaging. Imaging
provides you with information about the shape,
structure, and location of, say, the heart, But if you're
interested in describing the heart physiologically,
you might be just as interested in the pressure cre-
ated by the heart’s contraction, the blood flow issu-
ing from the heart when it does contract, and the
electrical activation of the heart, as well. So, our pro-
gram's focus is atypically broad.

“Our role, as it has come to be defined over the
years, has been to identify new and important physi-
ological variables, to develop new methods to mea-
sure them, to apply and evaluate these methods, and,
finally, to make the products of our work available to
the public.

“We've never, since the program’s inception, been




willing to accept the limitations that ‘off-the-shelf’ re
search tools impose on a research project. If you
accept those limitations, vou're destined to do the
same kind of research that everybady else is capable
of doing.”

This fundamental philosophical approach toward
clinical research—one that refuses to accept the limi-
tations imposed by the lack of existing research tools,
one concerned with physiology as well as anatomy,
and one that views research as incomplete until the
public becomes the beneficiary of its tangible re
sults—remains a distinguishing characteristic of the
ultrasound program. It is a character owed, says
Baker, to the program’s founder, Dr. Robert Rush
mer

Rushmer, then a faculty member in the school of
medicine. was frustrated by his inability to find the
research tools he needed to more closely examine
physiological phenomena uninterrupted and unat-
fected by anesthetics or a surgeon’s scalpel. He recog-
nized in the 1950's the need for the application of en
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gineering skills to the problems of clinical research
Invasive techniques, like surgery, tend to alter the
processes being studied. Moreover, they require ex-
perimentation almost ex lusively on laboratory ani-
mals.

Clearly, Rushmer believed, non-invasive instru
mentation lechniques—techniques that did not exist
at the lime—would have to be developed. It was
Rushmer., additionally, who felt that the then em
brvonic ultrasound technology might be the tool he
was looking for. The Japanese had demonstrated in
1956 the feasibility of using ultrasound Doppler flow
measurement techniques in medicine, but had not
pursued their development

Rushmer looked to the College of Engineering tor
the technical expertise the development of ultra-
sound technology here would require. Among the
first chosen to participate in this unique interdisci-
plinary match was a recent [1958] graduate of the De
partment of Electrical Engineering named Don
Baker




