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PRESENTER DISCLOSURE INFORMATION

Jarkko Karvonen

« hasworked as a consultant for Abbott, Biotronik, Boston Scientific and
Medtronic

* |sa member of the Medtronic Micra EMEA Advisory Board

« is the primary investigator in PROTECT-HF, ABACUS, Abbott SyncAV PMT and
Medtronic Enlighten studies at Helsinki University Hospital

 is a member of EHRA Scientfific Initiatives Committee

* Is the chairman of the Finnish Cardiac Society’'s Working Group for
Arrhythmias and Pacing

* has no relation to any of the companies mentioned in the lecture as
examples of different technologies



Must haves HUS

Motivation to learn new things
Conduction system pacing requires a shiff in
mindset and continuous learning.

@

N Well-frained operator and staff
‘ Success doesn’'t come from equipment alone — it
comes from the people using if.

Patience
There is a learning curve. Be ready to fail, reflect
and improve.




Strongly
recommended:

Europace (2023) 25, 1208-1236.
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Figure 5 (A) Connection setup for CSP
(modified, with permission, from
Medtronic). (B) Screen setup with the 12-
lead ECG and intfracardiac electrogram
recorded at 100 mm/s sweep speed
during LBBAP implantation, with a filtered
30-500 Hz channel (cyan) and unfiltered
0.5-500 Hz channel (green). V1 and Vé
are coloured in yellow to be distinguished
from the other leads to facilitate analysis
in real time.



HUS
NEEDED! 12-LEAD ECG

 If an EP recording system is not available, endocardial signals may
be displayed on a PSA, at a 0.05 mV/mm gain.

« 12-lead ECG is necessary to confirm conduction tissue capture but
does not have
« confinuous recording of signals for review
« electronic callipers for precise measurement of timing intervals



UUSIMAA: 1.8 MILLION PEOPLE HUS
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PORTABLE EP SYSTEM HUS
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Standing in front of the

screen in Danderyd
Hospital...
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EP RECORDING SYSTEM HUS™



FASCICULAR POTENTIAL HUS

Intrinsic beat Paced beat
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NICE TO HAVE

« Classical music
« World's best chocolate
« Coffee machine x




HUS

J. Cardiovasc. Dev. Dis. 2024, 11, 76.



UHF-ECG activation map

LBBB

HUS

local activation
time — the center
of mass

local depolarization
duration



HEART
UHF-ECG activation map HUS™

Left Bundle Branch Block Infraventricular
Conduction Delay

QRSd 185 ms, e-DYS 112 QRSd 166 ms, e-DYS 59 ms
ms
LBBB — high IVCD - less electrical
electrical dyssynchrony and longer

dyssynchrony. local depolarization



HUS
ULTRA-HIGH-FREQUENCY ECG

May 27, 2025
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100% of labs toolset Fluoroscopy, Programmer, vital function monitoring, CSP leads portfolio

Complex septal anatomy; diffuse

Patient classification Typical Brady with narrow, LBBB, RBBB conduction disease, IVCDs
EP Study with top EP skills +
procedural time

12-Iead'ECG EP Study with IClead UHF-ECG — precordial lead
ECG - [E el ez o - LBB, His RBB potentials Mmapping
programmer
ECGi — high res mapping
Intracardiac Mapping Catheters
Other modalities Echo, Arterial Pressure

VDI UHF-ECG device AR D

optional IC mounting UHF-ECG mapping

features (Swiss army knife 12-lead
for CSP and CRT)
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Complex septal anatomy; diffuse

Patient classification Typical Brady with narrow, LBBB, RBBB conduction disease, IVCDs
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