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Influences of ventricular pacing on
hemodynamics, myocardial metabolism, and

cardiac work efficiency: potential risks of
rate-responsive ventricular pacing.∗

Sugato Nawa, Kazuhiro Tsuji, Hiroshi Sunami, Kohichi Kino, Shigeru Teramoto,
and Kenji Hayashi

Abstract

The influences of ventricular pacing at a rate of 70 beats/min (bpm) on the systemic and coro-
nary hemodynamics, myocardial metabolism, and cardiac work efficiency were evaluated in five
patients with bradycardia. The results were compared to those obtained in six normal subjects at
rest. In order to elucidate the effects of a relatively high rate of ventricular pacing, cardiovascular
and metabolic variables were also obtained at 120 bpm in the normal subjects. It was observed
that the patients eventually benefited from ventricular pacing at a rate of 70 bpm and improved
in systemic hemodynamics. Although coronary hemodynamics and myocardial metabolism were
accelerated, the cardiac work efficiency was not improved. A pacing rate of 120 bpm in the normal
subjects did not appear to accelerate systemic hemodynamics, but adverse accelerations of coro-
nary hemodynamics and myocardial metabolism were observed, and the cardiac work efficiency
was remarkably reduced as a result. Our observations indicated that the coronary reserve capacity
was very important for ventricular pacing, and suggested that an undue increment of the pacing
rate not only might be meaningless but also might induce ischemic angina. Therefore, we should
be cautious in using a rate-responsive pacing mode, particularly in determination of the upper limit
of pacing rates, although many benefits with this pacing mode have recently been advocated.
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