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Bicycle stress echocardiography

UPRIGHT
VERSUS
SUPINE

E by Thomas Ryan, MD"*
Krannert Iinstitute of Cardiology, Depariment of
Madicine, Indiana University School of Medicine

everal studies have explored the

differences between upright and

supine posture during bicycle

exercise. Some of these differ-
ences have direct relevance o exercise
echocardiography and should be con-
sidered when performing the test and
analyzing the results. It should be not-
ed that no study has compared directly
the two-dimensional echocardiograph-
ic findings during these two forms of
stress testing.

When patients with chronic stable
angina are exercised in the supine and
upright postures, chest pain is provoked
with approximately equal frequency.>*

Bicycle exercise in either
position is equalily likely
to provoke ischemia.

This occurs despite a greater workload
aftained in the erect position.** Currie et
al.’ studied 43 patients with a history of
chest pain but no prior myocardial
infarction. Angina developed in 31
patients during upright bicycling. Max-
imum workload was significantly higher
during upright exercise. Thadani and co-
workers* reported similar results in 20
male patients with stable angina. They
performed invasive studies at rest and
during exercise and reported significant
differences in the hemodynamic
response between the two postures.
Heart rate, arterial pressure, and stroke
index increased to a greater degree with
upright exercise, while angina devel-
oped in all patients during both tests.
Freeman et al. * studied 37 patients
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during upright and supine multiple gat-
ed cardiac blood pool scintigraphy.
Maximum heart rate and systolic blood
pressure were lower during supine exer-
cise. While changes in left ventricular
end-diastolic and end-systolic volumes
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«Chest pain provoked with equal frequency

« Attained significantly greater workload & exercise duration
s Higher heart rate & double product

= Higher left ventricular end diastolic pressure & volume
» Higher wall stress & increased myocardial oxygen demand
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were position dependent, ejection frac-
tion and segmental wall-motion
responses were comparable between the
two positions. The authors concluded
that both postures were equally useful
for detecting the presence and extent of
coronary artery disease.

These clinical investigations sug-
gest that bicycle exercise in either
position is equally likely to provoke
ischemia. However, important differ-
ences, relevant to echocardiography, do
exist. The exercise-induced increase in
left ventricular end-diastolic pressure
(which often accompanies ischemia)
may be less with upright exercise.* This
may reflect differences in systemic
venous return (i.e., preload) between
the two positions. A larger left ventric-
ular end-diastolic volume during supine
exercise would be associated with high-
er wall stress and increased myocardial
oxygen demand. This may partially
account for the equal prevalence of
ischemia, despite a lower workload dur-
ing supine exercise.

The greater increase in left ven-
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tricular contractility during upright ver-
sus supine exercise‘ has implications
for echocardiographic study. A more
“normal” global left ventricular
response (o exercise in the sitting posi-
tion could potentially mask an induced
wall-motion abnormality. Thus, a small
region of ischemia might be more eas-
ily overlooked during erect exercise,
when the increase in stroke index is
higher. While this theoretically would
favor supine exercise, the clinical sig-
nificance of this observation is
unproven.

Thus, differences exist between
supine and upright exercise. A higher
workload is generally attained in the
upright position and this is associated
with a greater increase in left ventricu-
lar systolic function and arterial
pressure. One might, therefore, expect a
more hyperdynamic response in normal
areas during upright stress. The extent of
this response and its effect on the abil-
ity of echocardiography to detect
induced wall-motion abnormalities are
unknown. During supine exercise, a

more marked increase in preload occurs.
The larger increase in left ventricular
volume may lead to a greater rise in
wall stress. This may explain the obser-
vation that ischemia develops at a lower
workload in the supine posture.

B condensed and reprinted with permission
ECHOCARDIOGRAPHY, Vel, 8, No. 1, 1992,
FUTURA PUBLISHING COMPANY, Bicycle
Stress Echocardiography, Thomas Ryan, M.D.
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Allows Echo™ Bed products to
be fully adjusted to a varisty of
heights, |ateral ilt, trendelenburg,
reverse frendelenburg and in any
combination. This system can incorporate an ergometer
fo allow both peak heart rate measurements and post
peak readings in the shortest possible time.

AMERICAN ECHO — MAKER OF THE ECHO™ BED ANNOUNCES NEW PRODUCTS

American Echo, the manufacturer of the Echo™ Bed, with the one-hand
release drop section, Introduces the next generation of “state-of-the-art”
Echo examination enhancement products.
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~ Positioning
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For mora information call 1-800-593-ECHO

Echo™ Bike

Peak exercise images are now possible with newly
developed computer controlled cardiac protocols. The
microprocassor allows complete
Echo protocols to be performed
automatically, allowing personnel
to concentrate on patient vital signs
and Echo image acquisition. Sev-
en preset and 8 programmable
protocols are built into the com-




