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Pacing through the decades

» 1925 — Effects of Ventricular Pacing

Wiggers et al. — Am J Physiol 1925



Pacing through the decades

« 1925 — Effects of Ventricular Pacing

* 1960s — Ventricular Pacing ,on demand’ (Berkovits / Davies)
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Pacing through the decades
« 1925 — Effects of Ventricular Pacing
* 1960s — Ventricular Pacing ,on demand’ (Berkovits / Davies)
« 1982 — Atrial Pacing + VDD Pacing = DDD-Pacing (Funke)
« 1980s — Sensor triggered Rate Response
« 2000 — Bachman-Bundle Pacing for Afib-Prevention

« 2002 — Negative Effects of RV-Pacing (DAVID / MOST)
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Pacing for HF — Age of CRT

* 1994 — Bivent-Pacing in acute HF

* Late 1990ies — Bivent-Pacing as standardized therapy in HF with wide QRS

BIVENTRICULAR PACING IN PATIENTS WITH HEART FAILURE AND INTRAVENTRICULAR CONDUCTION DELAY

EFFECTS OF MULTISITE BIVENTRICULAR FPACING IN PATIENTS WITH
HEART FAILURE AND INTRAVENTRICULAR CONDUCTION DELAY

Serce Cazeau, M.D., CHRISTORHE LECLERCO, M.D., THOMAS LaveranE, M.D., STuarRT WaLker, M.D.,
CreTan Varma, M.D., Ceciua Linoe, M.D., Stérnane Garricue, M.D., Lukas Karreneercer, M.D.,

Guy A. Haywooo, M.D., Massimo Santivg, M.D., CHRISTOPHE BaiLLeur, PH.D., anp Jean-CLaupe DaveerT, M.D.,

FOR THE MULTISITE STIMULATION IN CARDIOMYOPATHIES (MUSTIC) STUDY INVESTIGATORS™®

Published March 22, 2001 | N Engl | Med 2001;344:873-880 | DOI: 10.1056/NE]M200103223441202

CARDIAC RESYNCHRONIZATION IN CHRONIC HEART FAILURE

WiLLiam T. Asraxam, M.D., WesTey G. FisHer, M.D., Anprew L. SmitH, M.D., Davio B. DeLurcio, M.D.,
AnceL R. LEon, M.D., Evan LoH, M.D., Dusan Z. Kocowvic, M.D., Micton Packer, M.D., ALrreno L. Cravew, M.D.,
Davio L. Haves, M.D., Myrvin ELLesTap, M.D., ano Jonn Messencer, M.D., For THE MIRACLE Stuoy Group*



Pacing for HF — Age of CRT

* 1994 — Bivent-Pacing in acute HF
 Late 1990ies — Bivent-Pacing as standardized therapy in HF with wide QRS

« 2005 — Mortality Reduction with Bivent-Pacing



Pacing the Conduction System

Arshad et al. — Transl Res Anatomy 2022



Pacing the Conduction System

« 1967 — First attempts in Pacing the HIS-Bundle
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Fia. 1. Bipolar electrogram {above) recorded from wires placed in area of His bundie, re-
corded simultaneously with lead nr (below), Note the sharp His spike occurring between
the }E‘IITJIHJ and ventricular complexes.  (Paper speed is 200 mm. fsec.:  entire strip 35 1
50,

SPECIAL COMMUNICATIONS

A technique for ventricular pacing
from the His bundle of the intact heart'

BENJAMIN J. SCHERLAG, BERNARD D. KOSOWSKY,
AND ANTHONY N. DAMATO

Cardiopulmonary Laboratory, US Public Health Service Hospital,
Staten Island, New York

ScHerLAG, Bexjasin ., Bernarp D. Kosowsky, anp
ANTHONY N. DAMATO. A technique for ventricular pacing from the
His bundle of the intact heart. J. Appl. Physiol. 22(3): 584-587
1967.—~A technique for ventricular pacing by His bundle
stimulation of the intact heart is described. After thoracotomy
fine Teflon-coated stainless steel wires are inserted into the
His bundle without cardiotomy. Recording of His bundle
activity can thus be accomplished as well as pacing of the
ventricles from the same site. In contrast to direct stimulation
of the ventricles, pacing of the His bundie produces no change
in the amplitude, configuration, or duration of ventricular
activity recorded in the peripheral electrocardiograms or in
ventricular clectrograms from random sites. Ventricular
pacing of the intact heart can be performed acutely while
maintaining normal sequential ventricular activation.

His bundle stimulation; ventricular depolarization; synchro-
nous A-V pacing

Smcs THE INTRODUCTION of techniques for electrical
pacing of the heart, a large part of the cardiovascular
literature, both experimental and clinical, has involved

function, ¢.g., cardiac output and rate of development of
left ventricular pressure (3, 8, 15). The present investiga-
tion describes a method whereby recording from the His
bundle or pacing of the ventricles from this site can be
performed, without cardiotomy. This technique provides
a means of pacing the ventricles while maintaining nor-
mal sequential ventricular activation. Only a standard
thoracotomy and pericardial opening are required. Car-
diotomy, cardiopulmonary bypass, or inflow occlusion is
avoided; thus, the animal can be studied acutely and the
hemodynamic responses, although somewhat depressed,
are usual for a thoracotomized preparation.

METHODS

Eleven mongrel dogs (15-25 kg) were anesthetized
with sodium pentobarbital (30 mg/kg, iv). Under con-
trolled ventilation a thoracotomy at the level of the
fourth intercostal space was performed and the lateral
surface of the right atrium and basal portions of the right
ventricle were exposed. The heart was positioned by a
pericardial cradle. Specific epicardial and endocardial
landmarks were used to locate the His bundle (Fig. 1).

The covanaryu cinne and nnetariar ALV harder wars nal.

Scherlag et al. — J Appl Physiol 1967



Pacing the Conduction System

« 1967 — First attempts in Pacing the HIS-Bundle

Circulation February 29, 2000

*« 2000 — Permanent direct HBP Permanent, Direct His-Bundle Pacing
A Novel Approach to Cardiac Pacing in Patients With Normal

His-Purkinje Activation

Pramod Deshmukh, MD; David A. Casavant, MS;
Mary Romanyshyn, CRNP; Kathleen Anderson, BSN
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Future Directions

Although direct His bundle pacing was possible i a lngh
mumber of patients, future studies with better lead designs are
warranted to improve the pacing thresholds and success rate
of this therapy. Possible improvements might include a longer
helix with a steroid-eluting tip. modifications to the shape of
permanent pacing leads for easier placement, or the develop-
ment of lead delivery systems. such as specifically shaped (or
multiplane steerable) gmiding catheters that have distal map-
ping electrodes.




Pacing the Conduction System

« 1967 — First attempts in Pacing the HIS-Bundle
« 2000 — Permanent direct HBP

« 2006 — HBP via steerable Catheter
A Feasible Approach for Direct His-Bundle Pacing Using a New

Steerable Catheter to Facilitate Precise Lead Placement

FRANCESCO ZANON, M.D., ENRICO BARACCA, M.D., SILVIO AGGIO, M.D., GIANNI
PASTORE, M.D., GRAZIANO BOARETTO, B.S., PAOLA CARDANO, Pu.D..* TIZIANA
MAROTTA, PH.D.,* GIANLUCA RIGATELLI, M.D., EE.S.C., EA.C.C., MARIAPAOLA

GALASSO, M.D., MAURO CARRARO, M.D., and PIETRO ZONZIN, M.D.



Pacing the Conduction System

« 1967 — First attempts in Pacing the HIS-Bundle
« 2000 — Permanent direct HBP
« 2006 — HBP via steerable Catheter

« 2016 — Geisinger Registry

Sales of Medtronic 3830 Lead in Western Europe
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« 2016 — Geisinger Registry
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Pacing the Conduction System

« 1967 — First attempts in Pacing the HIS-Bundle

* 2000 — Permanent direct HBP

«2006 — HBP via steerable Catheter

« 2016 — Geisinger Registry

« 2017 — LBBP Case Study

« 2023 — CSP in Guidelines on physiologic Pacing

« 2025 — EHRA Consensus Statement on Indications of CSP



Conclusion

» 1925 — Effects of Ventricular Pacing

100 years of ,physiologic Pacing’

« 2025 — EHRA Consensus Statement on Indications of CSP

..and we are only getting closer
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