Titulo da Palestra: "Dispositivos cardíacos eletrônicos implantáveis para a prevenção da morte súbita e controle de arritmias cardíacas. Quais os limites para sua utilização?"
“Implantable electronic cardiac devices for prevention of Sudden Cardiac Death and treatment of cardiac arrhythmias. What are the limits to use it?"


Permanent cardiac pacing is one of the most important medical innovations of the 20th century. Although originally designed for management of patients with complete heart block, indications of cardiac electronic devices have expanded beyond symptomatic bradycardia, and now include neurocardiogenic syncope, hypertrophic obstructive cardiomyopathy, cardiac resynchronization therapy (CRT, biventricular pacing) as a significant adjunctive therapy for refractory heart failure and implantable cardioverter defibrillator (ICD) as an important resource to prevent sudden cardiac death (SCD) in patients with ventricular tachyarrhythmia (VT).

Implantable Cardioverter Defibrillator


The evidence base for the effectiveness of ICD therapy is expanding rapidly and becoming more convincing. SCD is a major public health challenge, effecting up to 100,000 British and 450,000 Americans each year. Survivors of SCD are at particular risk of a recurrence, and ICD therapy as “Secondary Prevention” in such patients is widely accepted as cost-effective and advocated by international guidelines. Multiple clinical trials have established that ICD use results in improved survival compared with antiarrhythmic agents for secondary prevention of SCD. Large prospective, randomized, multicenter studies have also established that ICD therapy is effective for “Primary Prevention” of SCD and improves total survival in selected patient populations who have not previously had a cardiac arrest or sustained VT. There is much debate about who should receive an ICD for primary prevention, i.e. those patients deemed to be at increased risk of SCD, but who have not yet suffered an episode. Left ventricular dysfunction (patients with poor LVEF) is a major risk factor for SCD and was used for risk stratification in two recent trials of primary prevention with a prophylactic ICD. The MADIT II and SCD-HeFT trials looked specifically at patients with poor LVEF but no SCD, and demonstrated significant survival benefit both for patients with ischemic heart disease and those with dilated cardiomyopathy. MADIT II enrolled patients with LVEF < 30% measured 4 weeks after a myocardial infarction. This trial had a short follow-up period (20 months), but showed a significant benefit for ICD treatment vs. best medical therapy. The larger SCD-HeFT trial included only patients with NYHA class II and III heart failure and LVEF < 35%. SCD-HeFT had a longer follow up period (45 months) and showed that amiodarone gave patients no survival benefit compared to placebo and, in comparison, ICD therapy reduced overall mortality by 23%.

Technology advances in cardiac pacing


Nowadays, due to developments in microelectronics, devices are smaller, programming options wider, and pacing leads thinner but longer lasting than before. All these developments, in both hardware and software, have aimed at the primary goal of appropriate electrical correction of pulse and conduction defects in such a way as to simulate the natural, inherent electrical function of the heart as closely as possible and to satisfy the patient’s needs while minimizing side effects. In addition, increased device longevity and the elimination of major and minor complications resulting from treatment have also been the constant aims of both physicians and manufacturers.


Implantable cardiac devices offer multiple programmable features and can store large amounts of diagnostic information related to device function, arrhythmia frequency, hemodynamic or physiologic measurements, and patient activity. Traditional implantable cardiac devices follow-ups require direct device interrogation to view programmed parameters and stored diagnostic data, with the goal to identify and correct possible malfunctions, and optimize therapy by device reprogramming. Remote monitoring of implanted devices, systems now available from all manufacturers, are offering increasingly refined remote interrogation tools, providing free flow of information among multiple caregivers and the patient, and measurement of a wider array of physiologic parameters. 


The current generation of implanted devices can store information on heart failure status, including heart rate variability, thoracic impedance, and right ventricular pressure. Thoracic impedance is measured by delivering low amplitude impulses from the right ventricular electrode and measuring impedance at the defibrillator. Accumulation of fluid within the lungs is associated with a decrease in impedance. 
In addition to the active measurement of ongoing parameters mentioned above, remote monitoring of implanted cardiac devices holds great promise for earlier identification of real and potential clinical and device-related problems and thus for earlier physician intervention. This would be expected to improve clinical outcomes and also reduce utilization of healthcare resources, including hospitalizations. Looking to the future, the implications of remote monitoring are far-reaching, with application to a wider array of diseases and facilitating transition to a truly patient-centered model of medical care.

