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Why do you need Training?

Kircanski, Europace 2023

▪ Lack of training perceived 

as one of the biggest 

hurdles in establishing 

CSP-Programm

▪ Long procedure/fluroscopy 

time and limited success 

direct consequences hereof



Successrate?

Jastrzebski et al. – Eur Heart J 2022



Successrate?

Marcantoni et al. – EP Euopace 2024

▪ Failure Rate will never be 0%

▪ Achieving CSP gets harder 

with complexity of patients 

disease

▪ Successrate of 90% should 

be aimed for



How to get more successful in CSP?

1. Inform yourself and get trained

2. Involve your team

3. Optimize Lab Setup

4. Choose the right patient

5. Choose the right tools

6. Choose the right technique

7. Set your limits

8. Optimize Programming and follow up

9. Monitor your performance

10.Stay up to date

Burri, Rev Port Cardiol 2023



How to train and get informed? 

▪  Observe and learn (eg Preceptorship)

▪  Gain practical experience

▪  Use Proctorship Programs in your own institution



▪  Observe and learn (eg Preceptorship)

▪  Gain practical experience

▪  Use Proctorship Programs in your own institution

▪ Use all available resources for training

 → Online resources, webinars, workshops

 → Simulatortrainings

 → Anatomy Workshops

 → Peer Discussions
Becomeing a specialist

How to train and get informed? 



What do you need to train?

▪ Anatomy ReCap  (macroscopic and microscopic)

Vijayaraman et al. – J Am Coll Card EP 2022

Arshad et al. – Transl Res Anatomy 2022



Anatomy with the help of animal models

▪ Understanding anatomy in 3 (4) dimensions

▪ Gain haptic understanding of tissue differences

▪ Understand effects like ‚entanglement‘ or ‚drilling‘

▪ LV perforation is demonstrable

Jastrzebski et al. – Europace 2020



Anatomy with the help of animal models

▪ Understanding anatomy in 3 (4) dimensions

▪ Gain haptic understanding of tissue differences

▪ Understand effects like ‚entanglement‘ or ‚drilling‘

▪ LV perforation is demonstrable

Menet et al. – JACC EP 2024



Limitations in animal models

▪ Pigs are not humans

▪ No electrophysiological feedback

▪ Quality of pig heart specimen and storage

▪ Procedural approach

▪ Cultural / ethical concerns of potential 

trainees

Shah et al. – JACC Clinical Case 2022



What do you need to train?

▪ Anatomy ReCap

▪ Procedural skills:

 → Handling of designated implantation tools (leads/sheaths/slitting tools)

 → Location of lead penetration site

 → Septal Penetration

 → Signal Interpretation



Know your tools

Taddeucci et al. – J Clin Med 2024

▪ Different lead types 

▪ Different catheters / 

Sheaths

▪ Different connectors

▪ Different programming



Know your tools

▪ Different lead types 

▪ Different catheters / 

Sheaths

▪ Different connectors

▪ Different programming

Cano et al. – AER 2024



Know your tools

▪ Different lead types 

▪ Different catheters / 

Sheaths

▪ Different connectors

▪ Different programming



Training with Simulators

Tjong et al, Europace 2024

▪ Specially designed programs for CSP-lead implantation 

available

▪ Different levels of difficulty can be trained

▪ Mentice Simulator Device is transportable 



Training with Simulators

Tjong et al, Europace 2024

▪ Perceived improvement in reduction of complications, management of 

complications and procedure efficacy

▪ Reduced radiation exposure

▪ Patient safety increase due to upskilling in virtual environment



▪ Lead Positioning on the 

septum

▪ Electrophysiological 

behavior during septal 

passage

Burri et al. – Europace 2023

What can be simulated?



▪ Lead Positioning on the 

septum

▪ Electrophysiological 

behavior during septal 

passage

Jastrzebski et al. – JACC EP 2024

What can be simulated?



Limitations of Simulators

Tjong et al, Europace 2024

▪ Limitations in simulating tissue-lead interaction

▪ Procedural effects as entanglement or drilling are hard to be simulated

▪ Limited availability in educational organizations

▪ Gain for already trained professionals?



What do you need to train?

▪ Anatomy ReCap

▪ Procedural skills:

 → Handling of designated implantation tools (leads/sheaths/slitting tools)

 → Location of lead penetration site

 → Septal Penetration

 → Signal Interpretation

▪ Manage (or learn to avoid) your complications

 → Learn about possible complications

 → Develop strategies to cope with complications



Complications in CSP

▪ Train yourself to look out for 

possible complications

▪ Get your team trained to react on 

complications

▪  Avoid the avoidable

Jastrzebski et al. – Eur Heart J 2022



Know your mistakes, and overcome them

▪ Document your advances

▪ Adjust your technique according to your results

▪ Look for hidden errors (Lab Setting, Lead Handling, Programming,..)

▪ Be your own worst critic



Know the literature..

…and use it to your advantage



Personal Experience with Training / Education

▪ First 30 CSP procedures in 2018-2019 (HBP) 

▪ Initial success rate ~50-75%. Mean procedure time ~120-150 min

▪ LBBP Proctoring in 08/2021 

▪ Educational training in CSP since 2021

▪ Preceptorship since 06/2024

▪ >100 cases in last 12m, mean procedure time ~60 min



Personal Experience with Training / Education

Preceptorship Programm DHZC:

> 100 Trainees from: 

 - Germany  - Iran   - Cyprus

 - Malta   - Irak   - Sweden

 - Japan   - Norway  

 - South Korea  - Israel

 - Thailand  - Kazachstan

 - Saudi Arabia  - Uzbekistan

 - Kuwait  - Turkey

 - Greece  - South Africa



Thank you for your attention!

DHZC Campus

Mitte

DHZC Campus

Virchow-Klinikum

DHZC Campus

Benjamin Franklin

Augustenburger Platz 1

13353 Berlin

T: + 49 30 4593 - 1000

Hindenburgdamm 30

12203 Berlin

T: +49 30 450 - 50

Charitéplatz 1

10117 Berlin

T: +49 30 450 - 50

patrick.nagel@dhzc-charite.de | www.dhzc.charite.de
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