Comparative Study on Cardiac Hemodynamics
During Exercise with Atrial Pacing by Pulsed
Doppler Echocardiography
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Fig.1. The method of measuring peak flow
velocity (PFV) and ejection time (ET). PFV
was measured at the midpoint of the darkest
portion of the spectrum at the time of max-
imal flow velocity. The ET was measured
from the onset of systolic flow until end-sys-
tole as determined by the time at which the
curve crossed the O-flow line.
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Fig.2. Pulsed Doppler echocardiographic profile of the great arteries during
bicycle ergometer (A) and atrial pacing (B). 6 was the angle between the
ultrasound beam axis and the axial vector of blood flow. Ao, aorta; PA,
pulmonary artery; HR, heart rate; M-mode, M-mode echocardiogram; SV,
sample volume; ECG, electrocardiogram ; FLOW, Doppler flow velocity
pattern ; LVP, left ventricular pressure; RC, respiratory curve.
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Fig.3. The relation between peak flow velocity
and heart rate during bicycle ergometer in
aorta (upper) and pulmonary artery (lower) in
12 children. Results at rest, during and post
exercise were connected for each case.
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Fig.4. Percent change of paek flow velocity
(PFV) and stroke volume (SV) at peak exerc-
ise from control in aorta and pulmonary
artery. The percent change of parameters
between rest and peak exercise was calculated
as: [ (exercise value-control value)/ control
value] X 100%. The data are expressed as
mean+S.D.. * p<0.05; NS, not significant ;
B, aorta; {J, pulmonary artery.
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Fig.5. The relation between stroke volume and
heart rate in aorta (upper) and pulmonary
artery (lower) during bicycle ergometer and
recovery in 12 children. Results at rest,
during and post exercise were connected for
each case.
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Fig.7. The relation between peak flow velocity
and heart rate in aorta (upper) and pulmonary
artery (lower) during atrial pacing in 10
patients with past history of Kawasaki
disease. Results at rest and during atrial
pacing were connected for each patient.
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Fig.9. Changes in heart rate, peak flow veloc-
ity and serum norepinephrine (NE) concentra-
tion during exercise by bicycle ergometer in a
10 year old girl with Wolff-Parkinson-White
syndrome (A), a 11 year old boy with past
history of Kawasaki disease (B), and a 13
year old boy with premature ventricular
complexes (C). None of three had organic
heart disease. The measurements of NE
concentration were performed at rest and
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artery ; @, norepinephrine.
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Comparative Study on Cardiac Hemodynamics During Exercise with Atrial
Pacing by Pulsed Doppler Echocardiography Shoji Takabatake, Department of
Pediatrics, School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med. Soc.,
99, 479489 (1990)
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Abstract

Using pulsed Doppler echocardiography, hemodynamic responses to exercise and atrial
pacing were examined in 22 children without cardiovascular disease. Cardiac response was
evaluated by the following parameters: peak flow velocity (PFV), ejection time (ET) and
stroke volume (SV). A bicycle ergometer was used as exercise loading, and was continued
until there was an increase in heart rate by 50% from the resting beat. In atrial pacing,
the pacing rate was increased up to 180 beats/min by 10 beat gradations, or up to the rate
producing AV block. During exercise (group A, n=12), PFV and SV rose in parallel to
the heart rate and dropped after stopping exercise ; PFV increased by 34.11+15.6% in the
aorta (Ao) and 20.5+10.0% in the pulmonary artery (PA), and SV also rose by
61.5+20.3% in Ao and 53.7417.5% in PA at the peak of exercise. In contrast, during
atrial pacing (group B, n=10), an increase in the heart rate was not associated with a
change in PFV, and SV tended to decrease. The ET was shortened in both groups. PFV
changes in group A were greater in Ao than PA (p<0.05), but changes in SV were not
significantly different. The increase in SV during exercise appeared to be due to a rise in
PFV induced by the inotropic action of catecholamine on myocardial contractility. In
contrast, SV was decreased during atrial pacing, because no chronotropic effect was exerted
on PFV, and the ET was shortened. It is concluded that during exercise, cardiac output is
increased by the concomitant elevation of heart rate and SV, and the SV increase is
partially caused by the rise in PFV.



