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Introduces “new” terms used in this slide series. 
Ventricular dysynchrony is defined as the effect caused by intra andVentricular dysynchrony is defined as the effect caused by intra- and 
interventricular conduction defects or bundle branch block. Read Dr. Tavazzi’s
editorial referenced here for a summary of the three potential causes of 
ventricular dysynchrony.
Cardiac resynchronization is defined as the therapeutic intent of atrial
synchronized biventricular pacing for patients with heart failure and ventricular 
dysynchrony The intent of the therapy is to resynchronize the ventriculardysynchrony. The intent of the therapy is to resynchronize the ventricular 
activation sequence, and to better coordinate atrial-ventricular timing to improve 
pumping efficiency.
Cardiac resynchronization therapy is currently indicated for the reduction of 
symptoms of moderate to severe heart failure (NYHA Function Class III or IV) 
in those patients who remain symptomatic despite stable, optimal medical 
therapy and have a left ventricular ejection fraction ≤ 35% and a QRS durationtherapy, and have a left ventricular ejection fraction ≤ 35% and a QRS duration 
≥130 ms. An ICD is also available for patients with a standard ICD indication 
who also meet the above listed criteria.
Using atrial-synchronized biventricular pacing in combination with optimal drug 
therapy has been shown to significantly improve a patient’s symptoms.





Approximately 15% of all heart failure patients have an inter- or intraventricular
conduction delay (QRS > 120 msec)1-2.y (Q )
Over 30% of moderate to severe heart failure patients have a prolonged QRS. 
The prevalence of conduction defects increases with severity of heart failure.3-5

Shenkman and colleagues found the factors associated with prolonged QRS 
included: Older age, Male gender, Caucasian race, Lower EF, and Higher 
LVESD.
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These paragraphs highlight some of the key findings from Yu’s study (see slide reference).
Intraventricular synchronyy y
As a result of improved synchrony, systole becomes more effective and therefore, ejection fraction (EF), 
cardiac output (CO) and other parameters of cardiac function are improved. Left ventricular end-systolic 
volume (LVESV) is reduced. Mitral regurgitation (MR) attributable to distortion of the mitral apparatus is 
reduced by synchronizing the contractions and left atrial (LA) pressure is reduced. LV end-diastolic pressure 
and volume (LVEDV) are decreased.  
Atrioventricular synchrony
A second mechanism is the shortening of the isovolumic contraction time (IVCT) after optimization of theA second mechanism is the shortening of the isovolumic contraction time (IVCT) after optimization of the 
atrioventricular delay. The effective diastolic filling time is increased, which in turn increases the stroke 
volume. In addition, LA pressure is reduced due to decreases in presystolic mitral regurgitation.
Interventricular synchrony
A less important mechanism is the improvement of interventricular synchrony between the right and left 
ventricles. This benefit may mediate through ventricular interdependence. This results in the gain in RV 
cardiac output, thereby augmenting the LV filling, resulting in overall improved cardiac function. The end 
ff t f d li ill dditi ll i di h d d d it leffect of reverse remodeling will additionally improve cardiac synchrony and decrease secondary mitral 

regurgitation, forming a positive feedback loop.
Benefits are dependent upon pacing
Withholding pacing resulted in loss of cardiac improvements. Improvement in diastolic filling time, 
isovolumic contraction time, and myocardial performance index (MPI) were lost immediately since they were 
largely dependent upon control of AV synchrony.   Benefits on ejection fraction and cardiac output were lost 
over 4 weeks which suggest strongly that pacing is the cause of LV remodeling.  Improvements in Quality of 
Lif d lki di t i t i d f t l t 4 k ft i d d ThLife score  and walking distance were maintained for at least 4 weeks after pacing was suspended.  These 
observations provide strong evidence that cardiac resynchronization therapy is the cause of LV reverse 
remodeling. 
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