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Abstract

Exercise-based cardiac rehabilitation is an important treatment strategy for heart failure patients to promote their physical,
psychological, and social recovery. Before starting cardiac rehabilitation, it is necessary to evaluate whether symptoms and signs
of heart failure were controlled, underlying causes were corrected, left ventricular systolic function was improved, and essential
medications with appropriate dosages were administered. Cardiac rehabilitation team should know contraindications and
criteria for prompt termination of exercise program. During exercise-based cardiac rehabilitation, various cardiac complications
including myocardial ischemia, arrhythmias, and vasovagal reactions can be induced during or after completion of exercise
program. Inappropriate shock therapy may be delivered for sinus tachycardia if the patient has an implantable defibrillator. Most
of the cardiac complications can be detected early if electrocardiographic changes are monitored and appropriately interpreted.
However, incidence of fatal cardiac complications during exercise-based cardiac rehabilitation is very low. Exercise program
should not be canceled or delayed due to immoderate concerns about potential cardiac complications. To prevent or respond to
the cardiac complications, close communications are required between the cardiology and cardiac rehabilitation staffs.
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Fig. 1. Induction of myocardial ischemia by exercise.

Prominent ST segment elevations (indicated by red arrows) and depressions (indicated by blue arrows), which reflect the presence

of severe myocardial ischemia, were noted during the cool-down (recovery) period of the exercise treadmill test.
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Sustained monomorphic ventricular tachycardia (indicated by the red box), triggered by increased sympathetic tone and blood
58

catecholamine concentration, was induced during stage 3 of the exercise treadmill test (Bruce protocol).

Fig. 2. Induction of sustained monomorphic ventricular tachycardia by exercise.
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Paroxysmal atrial fibrillation with rapid ventricular response (indicated by the green box) and aberrant conduction (indicated by
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the red box) was induced during stage 3 of the exercise treadmill test (Bruce protocol).

Fig. 3. Induction atrial fibrillation with aberrant conduction by exercise.
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Fig. 4. Termination of atrial fibrillation with sinus pause after finishing exercise

After completing the exercise treadmill test, sustained atrial fibrillation induced by exercise was terminated by a sinus pause of 4

seconds, a typical finding of tachycardia-bradycardia syndrome.
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Complete AV block was induced by exercise during stage 3 of the exercise treadmill test (Bruce protocol). The post-exercise
electrocardiogram illustrates complete AV block with a ventricular escape rhythm of 42 bpm (blue arrows = P waves, red arrows =
ventricular escape beats).
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(A) An implantable cardioverter-defibrillator with a transvenous lead with a shock coil. (B) An implantable cardioverter-

defibrillator with a subcutaneous lead with a shock coil. (C) A Cardiac resynchronization therapy device with a right ventricular (RV)

lead with a shock coil and a left ventricular (LV) lead for biventricular pacing.
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