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degree of ventricular ectopic beats (242 beats per hour) and 
non-sustained polymorphic ventricular tachycardia during the 
24-hour Holter monitoring. A clinical flowchart is shown in 
figure 2. Autonomic studies by microneurography2 showed 
sympathetic outflow comparable to the one found in age-
paired healthy individuals (20 bursts/min). Similarly, forearm 
blood flow and forearm vascular conductance responses to 
handgrip exercise evaluated by plethysmography were not 
different from the responses observed in our laboratory in 
healthy individuals (1.72 - 2.57 ml.min-1.100 ml tissue-1  and 
1.96 - 2.68 Units, respectively). Noncardiac manifestations of 
Chagas disease were not present in this patient.

Based on the clinical evaluation, the athlete was 
disqualified for competition in accordance to international 
recommendations3. Pharmacological therapy was started 
(ACE-inhibitor - 40 mg per day, beta-blocker - 12.5 mg per 
day and diuretic - 25 mg per day) and moderate aerobic 
exercise training (walking/running with heart rate kept 
between anaerobic threshold and respiratory compensation 
point, 4 days/week, 10 km/day) was recommended. After 6 
months of follow-up, the athlete reported a syncope episode 
not related to exercise and a electrophysiological study was 
performed. This examination revealed sustained and non-
tolerated monomorphic ventricular tachycardia. To prevent 
sudden death, an implantable cardioverter defibrillator (ICD) 
was implanted. During this follow up, the peak VO2 reduced 
to 31 ml.kg-1.min-1 (98% of peak VO2 predicted for his age)1, 
but he remained asymptomatic and no shocks were reported 
during exercise training sessions. In the last follow-up, the 
peak VO2 was significantly reduced to 19.9 ml.kg-1.min-1, 
(63%  of the predicted for his age), which was associated with 
inadequate pacemaker function related to reduced ventricular 
sensitivity and supraventricular arrhythmia. The mode of 
stimulation of pacemaker was changed to VVI mode and the 
demand frequency reduced by 40ppm, which resulted in the 
immediate improvement of his functional capacity.

Discussion
Dilated cardiomyopathy is characterized by left ventricular 

dilatation and impaired systolic function. The present patient 
presented two risk factors for the development of dilated 
cardiomyopathy, family history (father and mother who died 
of sudden death before 40 years old) and infection by Chagas 
disease. Chagas disease is a parasitic disease transmitted to 
humans through the feces of infected blood-sucking insects 
- a protozoan called Trypanosoma cruzi. The World Health 
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the patient authorized its publication. 
A 55-year-old amateur runner was referred to the Sports 

Cardiology Ambulatory for cardiovascular screening and 
aerobic performance improvement. In the last 10 years he 
had trained moderate (between 74-90% of maximal heart 
rate) and vigorous (above 90% of maximal heart rate) aerobic 
running from 10 to 30 km/day, 6 days/week. Indeed, he was 
engaged in running competitions once a month and ran 10 km 
in 42 minutes. The athlete had no symptoms of cardiovascular 
disorders, but presented family history of premature sudden 
death (mother and father). 

The 12-lead resting ECG revealed sinus rhythm, right 
bundle branch block with left anterior divisional block 
associated with ventricular and supraventricular premature 
ectopic beats (Fig. 1). Echocardiography showed moderated 
ventricular dilatation with increased right and left ventricular 
internal dimensions (50 mm and 60 mm, respectively), and 
reduced left ventricular ejection fraction (LVEF, 30%). The 
cardiopulmonary exercise test on treadmill (ramp protocol) 
showed a peak oxygen uptake (peak VO2) of 42 ml.kg-1.min-1 

(125% of peak VO2 predicted for his age)1, maximal heart 
rate 147bpm (90% of maximal predicted heart rate), maximal 
oxygen pulse 14.8 ml/beat, anaerobic threshold at 59% peak 
VO2, respiratory compensation point at 85% peak VO2 and 
7.8 mph with 9% inclination at the peak of exercise.

Both ECG alterations and the fact that the athlete was born 
in Minas Gerais, an endemic region for Chagas’ disease in 
Brazil, led us to request a blood serologic test. The blood test 
confirmed Chagas’ disease as the etiology for the diagnosis of 
the myocardiopathy. A further examination revealed a high 
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Figure 1 - The 12-lead resting electrocardiogram demonstrates a right bundle branch block with left anterior divisional block, ventricular and supraventricular premature 
ectopic beats.

Figure 2 - Clinical flow in this patient.

Organization4 indicates that 18 million persons are chronically 
infected with Trypanosoma cruzi (T cruzi) and 200.000 new 
cases occur each year. Cardiac involvement is the most 
frequent and serious manifestation of chronic Chagas’ disease, 

typically producing atrial and ventricular arrhythmias, cardiac 
failure and thromboembolic phenomena. The clinical course 
of Chagas’ heart disease is varied and the identification of 
patients who are at risk of dying remains a challenge. 
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Although dilated cardiomyopathy represents only 2% of all 
causes of arrhythmic sudden death in young/adults engaged 
in sports activities5, its diagnosis in athletes has important 
clinical implications. Athletes with dilated cardiomyopathy 
can be completely asymptomatic, which significantly increases 
the risk of sudden death during intense exercise. This case 
provides some very interesting findings. Despite the presence 
of dilated cardiomyopathy, our athlete had a remarkable 
functional capacity, which strongly suggests that his exercise 
capacity was greatly dependent on peripheral adaptation. This 
finding is consistent with previous studies that showed that 
exercise training improves exercise tolerance in patients with 
moderate or severe left ventricular dysfunction6,7, improving 
oxygen extraction and utilization, muscle oxidative enzymes8 
and changes in oxidative muscle fibers composition9. 

Another remarkable finding was the normal neurovascular 
control in the reported case. Despite the left ventricular 
dysfunction, the muscle sympathetic nerve activity and the 
response of muscle blood flow during handgrip exercise were 
within the normal range. Previous studies have consistently 
shown that both the levels of sympathetic outflow and muscle 
blood flow are directly associated with the severity of left 
ventricular dysfunction. Why was this association not seen 
in the present patient? The answer to this question is out 
of the scope of the present case report, but it is legitimate 
to attribute the normal neurovascular control to the high 
level of exercise training in our patient. In fact, previous 
investigations clearly demonstrated that exercise training 
dramatically reduced muscle sympathetic nerve activity and 
significantly improved muscle blood flow in patients with left 
ventricular dysfunction7. It is possible that the attenuation 
in vasoconstriction, and hence, the preserved response of 
muscle blood flow during exercise contributed to the high 
level of peak VO2 in our patient. 

It is also important to stress the necessity of accompanying 
the parameters of ICD in patients with dilated cardiomyopathy 
performing regular exercise training. We observed that 
a simple inappropriate adjustment of the pacemaker 

parameters was sufficient to result in clinical and functional 
capacity worsening. In this case, the cardiopulmonary 
test was fundamental to dictate the best adjustment of 
the parameters. The interval time of clinical monitoring of 
dilated cardiomyopathy patients is essential and should be 
considered individually. The evaluation of our patient was 
done every 3 months.

In fact, few data are available about the actual safety in 
sports participation for patients with ICD. As this population 
expands, clinicians are being asked about what sports activities 
are allowed for these patients. Although the theoretical risks 
include an increased frequency of arrhythmias with exercise, 
an increase in defibrillation threshold leading to device therapy 
failure, inappropriate shocks secondary to sinus tachycardia 
due to damage in device and lead systems, Lampert et al10 

 demonstrated that only 10% of physicians recommended 
avoidance of all activities more strenuous than golf or bowling. 
Our athlete, similarly, did not have any complications during 
his training, never received inappropriate shocks, or presented 
damage to the device or lead systems. 

This case report strengthens that high exercise performance 
and the absence of symptoms does not exclude the presence 
of cardiomyopathy. Moreover, it affirms that accompanying 
patients with ICD is essential, mainly those performing regular 
exercise training. 
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