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Dear Prof. Coats

We have read with interest the letter from Dr. Carvalho and co-
worker on the effect of hydrotherapy on chronic heart failure [1]. We
share with them the opinion that hydrotherapy is a safe treatment
with a potential role as a component of the cardiac rehabilitation of
heart failure patients.

According to the data reported by Carvalho et al., at a given rate of
perceived exertion, subjects performing exercises on water have a
lowermedian heart rate than those performing exercises on land. This
appears at the same time as a confirmation and an extension of our
study [2]. In fact we could speculate that the improvement of indices
of left ventricular systolic function that we found at rest early after
water immersion lasts probably during the entire exercise phase.
While we share the opinion of Carvalho et al. that hydrotherapy, by
improving the hemodynamic profile, can exert protective effects on
heart also during exercise, we are less persuaded that this central
mechanism contributes significantly to the extra gain of exercise
capacity observed in the combined hydrotherapy/endurance training
group. It is widely demonstrated that there is a weak correlation
between central hemodynamic and indices of maximal exercise
tolerance in chronic heart failure [3] and interventions targeted on
central factors have usually little or no impact on exercise tolerance
[4,5]. Conversely interventions targeted on peripheral factors such as
exercise training are effective in improving exercise tolerance but are
less effective on central hemodynamic [6]. This is because peripheral
alterations related to heart failure, such as a skeletal myopathy, that
contribute significantly to exercise limitation of these patients, are

characterized by morphological and functional abnormalities rela-
tively independent of low cardiac output and reduced blood flow [7].

Interestingly hydrotherapy plays, at the same time, both central
and peripheral effects. In fact on one hand, water immersion improves
the hemodynamic profile leading to an increase of stroke volume and
a concomitant reduction of heart rate and total peripheral resistance.
On the other hand hydrotherapy acts peripherally as a kind of
resistance training given the greater muscular effort for patients who
performed exercises in water compared to on land exercises. Our
results support the hypothesis that the combined training exerts its
benefits acting mainly via peripheral mechanisms and in particular by
improving skeletal muscle performance rather than via central
mechanisms. In this regard we found a trend toward a greater
increase of skeletal muscle strength in the group performing the
combined training compared to endurance training alone. Moreover
we observed that the improvement of indices of left ventricular
systolic function after water immersion at the end of the training
program was greater than at baseline. To explain this result we
speculate that the improvement of skeletal muscle performance
obtained with the long-term combined hydrotherapy/endurance
training could translate into a stable and strong reduction of muscle
metaboreflex overactivity, sympathetic overdrive, ventilatory
response and symptoms perception contributing to the hemodynamic
improvement itself.

In conclusion these observations together with the safety of
practicing hydrotherapy support its use in addiction to a conventional
exercise program in patients with heart failure.

The author of this manuscript has certified that they comply with
the Principles of Ethical Publishing in the International Journal of
Cardiology [8].
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