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Heart failure is one of the main causes of morbidity
and mortality in the western world. It is a multifactor-
ial disease with varied causes, and can be considered a
prototype of a chronic disease which consequently
leads to early death. While a number of new treatments
have been developed, they only improve the symptoms
or prolong life for a short period of time, but do not
offer a cure [1]. The prevalence of heart failure has
been steadily increasing all over the world. In the US
alone, the incidence of this syndrome is currently close
to 550,000 new cases annually, resulting in a death rate
of 50% over five years. In the US in 2001, the cost of
stroke due to congestive heart failure was estimated at
$19 –  21 billion from a total cost of $298.2 billion for
cardiovascular diseases and stroke [1,2]. In reality,
patients suffering from Class III and IV end-stage heart
failure, as determined by the New York Heart
Association Classification, present with an extremely
limited life expectancy, in spite of therapeutic
advances produced by the latest treatment techniques. 
The use of more appropriate drugs for its control, such
as angiotensin-converting enzyme inhibitors, beta
blockers, and nitric oxide, has not been sufficient to sig-
nificantly reverse the mortality rate of these patients
[3]. There are still questions relating to the effective-
ness of ventricular resynchronization; despite improve-
ment in the quality of life of patients, there is still no
evidence of an increased survival rate [4]. Of the
100,000 patients in Germany and the 400,000 in the US
suffering from severe drug-resistant end-stage heart
failure each year, only 500 in Germany and 2500 in the
US undergo heart transplantation. Another 370 patients
in Germany and 700 in the US annually receive some
type of "circulatory assistance" [4]. Attempts using the
Batista operation for ventricular reduction have not
resulted in the expected outcomes [5,6].

As a promising non-drug and non-resynchronization
therapy, cardiomyoplasty was first described experi-
mentally by Kantrowitz and McKinnon in 1959 [7] and
applied to human beings in 1989 by Carpentier and
Chachques [8]. Our group has employed the technique
from 1988 until 1996 [9,10]. In this procedure, skeletal
muscles are taken from a patient's back or abdomen
and are wrapped around the failing heart. This added
muscle, aided by ongoing stimulation from a car-
diomyostimulator (a device similar to a pacemaker),
may boost the heart's pumping motion. Given the
severity and prevalence of heart failure and the promis-
ing results and innovations implemented by the car-
diomyostimulator, the available stimulation modes,
and its growing indication, we believe that cardiomy-
oplasty deserves reconsideration [9,11,12]. We found
68 references on cardiomyoplasty published over the
last two years in four of the leading heart surgery jour-
nals (Journal of Thoracic and Cardiovascular Surgery,
Annals of Thoracic Surgery, European Journal of
Cardio-Thoracic Surgery, and Asian Cardiovascular &
Thoracic Annals). Of these, 22 dealt with direct appli-
cation of the technique. 
When we began our experiments, the cardiomyostimu-
lator only permitted adjustments in the number of stim-
uli in each burst and in the relationship between the
burst and the heart beat in a predefined manner. These
first stimulators (Model 4710 cardiomyostimulator,
Medtronic, USA) were important for us in order to ini-
tiate our work. However, economic difficulties in
Brazil prevented us from continuing to import this car-
diomyostimulator. Instead, we continued to practice
cardiomyoplasty using the Myos (Biotronik,
Germany), which was greatly supported by Prof. Dr.
Max Schaldach. This appliance included important
innovations to improve the adaptation of the trained
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In 2000, we published an investigation in which we
studied 52 patients who had undergone cardiomy-
oplasty [9]. We reported the technique's results and
suggested the possibility of concurrent implantation of
defibrillators to avoid sudden death, one of the main
causes of mortality during the postoperative period. 
The question of whether cardiomyoplasty is still a
promising technique was addressed in an article joint-
ly published by Prof. Dr. Max Schaldach and myself in
1995 [20]. We suggested that the clinical benefit of
cardiomyoplasty may be increased when used in com-
bination with an autonomic nervous system-controlled
cardiomyostimulator that stimulates the skeletal mus-
cles according to the demands of cardiac output. This
would permit rest periods, while increasing the effi-
ciency of the muscular contraction, and maintaining
the anatomic and functional integrity of the replaced
muscle over an extended time. This method offers the
opportunity to optimize the technique, which could
still occupy an important position in the treatment of
the insidious heart failure syndrome. 
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skeletal muscle into its new function of optimizing the
performance of the failing heart [13]. In 1994, we pre-
sented the results of 32 patients who underwent car-
diomyoplasty using the Myos. This appliance enabled
adaptation of the stimulation mode depending on the
needs of the patient, allowing greater rest periods for
the skeletal muscle, thereby increasing its performance
and efficiency over time. Thus, a new concept of skele-
tal muscle stimulation was created, making the con-
tractions more energetic after the rest period, thereby
avoiding early degeneration. The results were promis-
ing primarily in patients suffering from dilated car-
diomyopathies, with the exception of patients with
Chagas' disease. The survival of these patients over
five years was 94.0% ± 0.1% and over six years was
75.3% ± 0.22%, far higher than the life expectancy for
heart failure patients at that time [13]. 
Recently, several investigations have rekindled interest
in the area of cardiomyoplasty. Barron et al. [14] in
2001 demonstrated the possibility of improving the
performance of the great dorsal skeletal muscle by
modifying the mobilization technique, achieved by
first separating the intercostal arteries and then per-
forming its preconditioning “in situ.” A comment
about this article published by Alvarez [15] raises the
question whether this type of surgery was abandoned
too early, as happened with the pulmonary reduction
technique in the 1950s. Kawaguchi et al. [16] demon-
strated that cardiomyoplasty can reduce the oxygen
consumption of the myocardium, thus improving the
cardiac performance in patients with heart failure. A
comment published by Santamore [17] emphasized the
superiority of cardiomyoplasty over other techniques
of diastolic restriction. In 2002 and 2003, Rigatelli et
al. [11,18] showed the realistic possibility of employ-
ing cardiomyoplasty, evidencing its effectiveness for
ventricular assistance, with maintenance of the skeletal
muscle function when the conditions and manner of its
stimulation were modified. According to Rigatelli in
2003, patient survival after a five-year period was
83.3%, reinforcing the idea that utilization of the tech-
nique with appropriate selection criteria produces sat-
isfactory outcomes. Chekanov et al. [12] published a
case report in 2002 that employed a new cardiomyos-
timulator with good results. In 2002, Chachques et al.
[19] showed a favorable 72-month evaluation of
patients submitted for cardiomyoplasty because of
heart tumors, who had the ventricular wall reconstruct-
ed by chronically stimulated skeletal muscle. 
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