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Introduction: Left bundle branch area pacing (LBBAP) has been recently proposed to overcome the limitations associated with right ventricular
pacing (RVP) and has been suggested as a new physiological pacing form with high feasibility and safety. A greater difference between QRS
complex and T-wave angle directions has been proposed as a marker of abnormal electrical activity in several patient populations, but a
comparison between these two pacing modalities has never been performed. The total cosine Rto T (TCRT) is an ECG descriptor that accounts
for depolarization-repolarization synchrony by measuring the difference between their directions. The purpose of this study was to compare
TCRT in patients referred for RVP and LBBAP pacing as anti-bradycardia therapy.

Methods: ECG recordings from 134 patients (82 LBBAP, 52 RVP) were classified into two groups, narrow QRS and wide QRS, depending on
the patient’s QRS duration prior to implantation. In the post-implantation state, the TCRT index was calculated from a median beat calculated for
each patient. Singular value decomposition was applied to the median beat in the eight independent ECG leads (1, I, V1, V2, V3, V4, V5, V6).
The QRS complex and T wave loops in a three-dimensional space were determined from the first three components of the decomposition.
TCRT was computed as the average of the cosines of the angles between the QRS complex directions and the maximum T wave direction.
More positive values corresponded to more synchronized depolarization and repolarization processes while more negative values indicated
larger differences in the orientation of the QRS and T wave loops and, therefore, greater dyssynchronization.

Results: showed that TCRT took negative values for both techniques, RVP and LBBAP, and both groups, narrow and wide QRS, indicating that
pacing generated dyssynchronization between ventricular depolarization and repolarization. Nevertheless, TCRT values for both groups were
significantly more negative (p<0.01) for RVP than for LBBAP. We hypothesize that cardiac memory induced by pacing could account for these
negative TCRT values. In any case, LBBAP did not increase the difference in the QRS complex and T wave loop orientations as much as RVP.
Conclusion: LBBAP induces less dyssynchrony than RVP in the depolarization-repolarization process.
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