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Chronotropic incompetence and exercise capacity after mitral valve surgery: the importance of blood
hemoglobin level
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Background: Chronotropic incompetence (CI) is sometimes observed
during exercise training of cardiac rehabilitation in patients with cardiac
surgery, however, little is known concerning the differences between pa-
tients with mitral valve (MV) and aortic valve (AV) surgery.
Purpose: Because the possibility exists that cardiac sympathetic nerves
might be impaired by left atrium incision, we hypothesized that the inci-
dence of CI was higher in patients with MV surgery (Mitral Valve Replace-
ment and Mitral Valvuloplasty) as compared with patients with AV surgery
(Aortic Valve Replacement). And if so, which factor determines the exercise
capacity of patients after MV surgery. We thus aimed this study to elucidate
the hypothesis with cardiopulmonary exercise testing (CPX).
Methods: We performed CPX by ramp loading with ergometer exercise in
total 61 patients who had undergone elective cardiac valve operation (25
patients with MV surgery, age 59.2±9.9 years; 36 patients with AV surgery,
age 64.6±12.3 years). We analyzed chronotropic response index (CRI),
peak oxygen uptake (peak VO2/W), anaerobic threshold (AT), and peak

oxygen pulse (peak VO2/HR) with CPX, and blood hemoglobin concentra-
tion (Hb).
Results: The value of CRI was significantly decreased in the patients with
MV surgery compared with those with AV surgery (MV; 0.19±0.10 vs. AV;
0.41±0.17, p<0.001). Peak VO2, peak VO2/HR and Hb were not signifi-
cantly different between patients with MV and those with AV surgery. Pa-
tients with MV surgery showed correlations between peak VO2 and Hb
(r=0.45, p<0.05), AT and Hb (r=0.52, p<0.01), and a strong correlation
between peak VO2 and peak VO2/HR (r=0.63, p<0.001), but not in those
with AV surgery.
Conclusions: The present study demonstrated that higher incidence of
CI was shown in patients with MV surgery as compared with those with AV
surgery. The exercise capacity of patients with MV surgery was determined
by peak VO2/HR and Hb. These results suggest that 1) left atrium incision
impairs cardiac sympathetic nerves and causes CI, 2) peak VO2/HR which
is consisted of arterio-venous oxygen difference and Hb is critical indicator
for exercise capacity in patients with MV surgery with CI.
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