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Physiological Pacing
Pacing technique that preserves or restores physiological sequence of heart activation.

RV is the standard location for implantation of pacinglead (easy access, stable position and parameters).

Heart activation is completely distorted!

Induced dyssinchrony and dysfunction!



RVP is harmful!
363 pt: EF 56.7% - DDD (49%) o VVI (51%)58% RVA, 20% RVS, 19% RVOT, others 3%

PICM (↓ EF 10%) in 13.8% at 14.5 mPredictors: VP > 60% IV dyssinchronyNo effect of RV pacing site (apical vsnon-apical) on incidence of PICM!
Bansal R. et al; J Interv Card Electrophysiol. 2019 Oct;56(1):63-70

No matter where!

Wilkoff BL et al; JAMA. 2002 Dec 25;288(24):3115-23

DAVID Trial



Requires 2 leads to pacethe myocardium in anonphysiological way thatdoes not incorporateheart’s normal, rapidconduction through theHis-Purkinje system.

Attemps to prevent desynchronization

It’s EpiEndo!!!



Attemps to prevent desynchronization
BLOCK-HF
(Biventricular Pacing for Atrioventricular Block and Systolic Dysfunction)Heart Block, NYHA class I-III, EF < 50%

Primarily driven byincrease in LVESVI

Curtis et al., NEJM 2013;368:1585-93

BIOPACE
(Bi-V Pacing for AV Block to Prevent Cardiac Desynchronization)Indications for V pacing, any EF (PR >220 ms)

Funck et al. Europace. 2006;8(8):629–35.



HBP (the most physiological)
Replicates human physiology (evolution has selectedHPS as the most efficient way to activate the ventricles)



Spontaneous V6-RWPT as reference for HB capture
Selective = Spontaneous Non Selective RV septum

Jastrzębski M. et al; J Cardiovasc Electrophysiol. 2021 Nov;32(11):3010-3018



From HBP to LBBAP
• Easier procedure (less procedure and X-Ray time)• Less Failure to implant (80-85% vs > 90%)• Less Threshold rise (10% vs as myocardial)• Less Ventricular undersensig• Less Atrial oversensing• Less Atrial capture• Less battery depletion

Padala et al. Heart Rhythm O2 2020;1:59–67



LBBP
Physiology is the result of the right combination betweenNon-Selectivity and AV delay optimization.

Jastrzębski M et al; Europace. 2022 Jan 4;24(1):40-47

AVN HB
LBB

IVS



LBBP
Physiology is the result of the right combination betweenNon-Selectivity and AV delay optimization.

spont AVD 220 ms AVD 160 ms AVD 100 ms

AVN HB
LBB

IVS





LVSP LVSP in close proximity to LBB results in better interventricular synchrony than nsLBBp andsLBBp and did not significantly prolong depolarization of the left ventricular lateral wall.

Curila K. Et al; Front Cardiovasc Med. 2021 Dec 7;8:787414



LVSP
Benefits of LVSP:- Compensation of slow trans-septal conduction- Short path-length of conduction- Fast Endocardial conduction (fast non-Punkinje fibers)- Faster Endo-to-Epicardial conduction than viceversa- Avoiding phrenic nerve stimulation, CS catheterization, PL wall scar

Curila K. Et al; Front Cardiovasc Med. 2021 Dec 7;8:787414Heckman L. et al; Arrhythm Electrophysiol Rev. 2021 Oct;10(3):165-171.



EVOLUTION OF CRT
RBBB LBBB IVCD

HBP BiVP HBP

HBP+RV LBBBAp HBP+LV HBP+LV
completecorrection

No/Partialcorrection Histhreshold >1.5V Partialcorrection

For How Long still theGold Standard?



EVOLUTION OF CRT
RBBB LBBB IVCD

HBP BiVP HBP

HBP+LV
completecorrection

For How Long still theGold Standard?
Why notLBBBApfor allcomers?

Why notLBBBAp (+\-LV)for all comers?

Why notLBBBAp (+\-LV) for allcomers?



Only HBP is contemplated in current European GLas alternative to traditional (RV and BIV) pacing

- None of RCTs states BIVp – rather CRT!!!
- Believing that BIVp, Epicardial, Non-Physiologicalpacing is better that «pacing» chosen by nature isimpertinence not EBM!!!
- Evolution is the largest RCT!!!

BUT

Glikson M. et al; Eur Heart J. 2021 Sep 14;42(35):3427-3520


