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Conventional ablations 



Catheter ablation in SVT – standard procedure 

Brugada J, et al. Eur Heart J (2020) 41, 655􏰀720  



AP ablations today 
• 2020 IKEM 

• 25 patients 

• age 42.2+/-16.4 years, 

median 37 

• Fluoro time 4,5+/-2,3 min, 

median 4,6 min 

• Fluoro dose103 +/-234 

uGy.m2, median 24 uGy.m2 

• No recurrences 
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Activation mapping with tagging points 

in the anatomical shell obtained in SR 



27-y-old patient, gravidity 18 weeks, syncopal 

episodes and palpitations 

His 

TA 

SVC 

Zero fluoro ablation 



Atrial fibrillation 



PV isolation = cornerstone of any AF ablation 

procedure 



Cryoballoon 

Cryocath,  

Medtronic 

Laser baloon, Cardiofocus 

Many strategies and technologies have been used  

RF balloon, Helios 
Biosense Webster 
 

RF balloon, 

Apama  

Medical 

Hot balloon Toray 

CF catheter, 

Smart Touch, Biosense Webster 

CF catheter, 

TActicath,  

Abbott 



Cryo ablation was competing with RF 
FIRE and ICE study 

Primary endpoints (AF recurrence, AADs, re-ablation) 

Kuck KH, et al. N Engl J Med. 2016; 374(23): 2235-45.  

Procedural 

times  

376 RF 

374 CR 



Risk of collateral damage remains for any 

thermal ablation 
• AE fistula in cryoablation 

(1 /10 000 procedures) 

• More often, phrenic nerve 

paresis can be observed, 

usually transitent 

• Persistent paresis in 

cryoablation in 1,41% 

(sample of  7433 

procedures from 

Netherlands 2016-17) 
Atrioesophageal fistula locations 

John RM, et al. Heart Rhythm 2017;14:184–189)  

Mol D, et al. J Cardiovasc Electrophysiol 

2022;33(3):559-564 



Standards of follow up 

ESC Guidelines 2020 



Tamponade is the most frequent life-threatening 
complication 

Cappato R, et al. JACC 2009;53:1798-1803 



Pulsed electric field ablation (PEFA or PFA) 

• Electroporation … ultrashort pulses of DC leading to destabilization of cell membranes 

(„micropores“) 

 

 

 

 

 

 

 

Chang DC Reese TS. Biophys J 1990;58:1-12,  

Courtesy VY Reddy 

Bradley CJ, Haines DE.  JCE 2020 

Reddy VY, et al. 

 J Am Coll Cardiol 2019;74:315–26. 



One-year outcomes from the MANIFEST PF registry 

Turagam MK, et al. Circulation 2023;148(1):35-46  



Safety of Pulsed Field Ablation in 17,000+ 

patients (MANIFEST 17K) 

Reddy YV,  et al. AHA 2023 



Symptomatic, long 

standing AF (3 

years), HFpEF 

LVEF 50-55%, LAVI 

60cm3/m2,  

Baseline (Farawave and CS recording) 

Perimitral flutter after  PVI and PW isolation, 

entrainment from the septum 

Switch to typical flutter) 

Termination on CTI 

Procedure duration 

100 min, fluoro 8.9 

min, dose 123 

uGy.m2 

1) 

2) 

3) 

4) 

An example of 

ablation in long-

term persistent 

AF 



Sophisticated mapping and 

ablation system (AFFERA) 
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Doc. or symptomatic recurrences 

Repetitive 7-day Holter recordings 

or daily Tele-ECG 

Reported results after catheter ablation of AF depend on 

the methods used for follow-up 



Manuálně zadané 

Váha 

Obvod pasu 

Tlak 

Pocit arytmie 

Jak se dnes cítíte? 

Automaticky zaznamenané 

Aktivní minuty 

Spálené kalorie 

Průměrný tep 

Fibrilace síní 

EKG* 

Kroky 

New wearable technologies 



ECGs stored in NIH (Zlatokop IKEM) 



VT ablation in structural heart 
disease 



VT ablation – a broad spectrum of substrates and strategies  

Ukázka epi-

endokardiální 

ablace 



IKEM strategy of substrate-based approach in SHD-VT 

Stable monomorphic VT 

Reentry Focal 

Entrainment/Activation 

mapping (critical 

ithmus) 

Site of earliest 

activation 

Mapping during VT 

Noninducible VT / Unstable 

VT / VF 

Substrate mapping in SR 

(voltage, LPs, LAVAs, 

pacemap/SQRS) 

Substrate ablation in 

SR 

Mapping of 

triggering ectopy 

Ablation of 

triggers 

Baseline inducibility 

testing 

Final inducibility testing  

Adapted from Kautzner et al. PACE 2003 



VT 1 VT 3 VT 2 

• 66-year-old male 

• CAD, anterior MI in 1996 

• PCI of LAD and RCA 

• ECHO: severe LV 

dysfunction (LVEF 25%), 

aneurysm of anterior wall 

• Recurrent ICD shocks for 

VTs with multiple CLs 

 

An example of an integrated approach 



Actual scar could be substantially larger than area 

identified by bipolar voltage 

Lesion set 

eliminated 

LPs, LAVAs, 

channels of 

slow 

conduction  



380 

msec 

370 

msec 

350 

msec 

Entrainment during residual tolerated VT and RFA 



Baseline Characteristics (N = 1124) 

Age 63 ± 13 yrs 

Males 87 % 

Ischemic CMP 68 % 

Electrical storm 25 % 

Focally triggered VF 30 (2.6%) 

NYHA 2.0 ± 1.0  

LVEF 34 ± 12 %  

Diabetes mellitus 32 % 

COPD 12 % 

PAINESD score 11.4 ± 6.6 

Clinical Outcome (N = 1124) 

 

Follow up 4.1 (IQR: 2.0 – 7.2) yrs 

Reablation 28 % 

New LVAD 2.7 % 

Heart transplant 5.2 % 

All-cause death 48 % 

Population 

Patients who had their first ablation for SHD-related VA between August 2006 and December 2020 

and followed up to September 2022 
Periprocedural Characteristics (N = 1124) 

 

General anesthesia 170 (15%) 

Procedure time 187 ± 78 min 

RF Time 23 ± 15 min 

Major complications 7.5 % 

Acute HF event 1.1 % 

Is PAINESD useful when strategy of ablation is 

predominantly substrate based w/o general anesthesia? 

Stojadinovic P, et al. Europace (under review) 



Reablations: 

our 

experience 

IKEM 8/2006-12/2020 

 

1124 VT ablations in 

structural HD 

 

559 ablations for 

idiopathic VA 

VT recurrence requiring reablation 
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• 58-year-old male  

• Non-ischemic cardiomyopathy 

• 2D ICD (secondary prevention) 

• ECHO: LVEF 35%, hypokinesis of apex 

• MRI: LGE in basal lateral epi regions of 

LV and RV 

• Two ablations, including endo-epicardial 

access 

• Recurrent VTs (on amiodarone) 

Novel technologies may improve ablation 
success 



Inducible VT 157bpm (RV origin likely) 

Apex 
Tri 

Apex 

Septal aspect Lateral aspect 



Endo ablation at the earliest site 



For very slow residual VT 93bpm – epi delivery 
was necessary 

Sphere9 in epi 

Epi map inf view 

PF epi  

ablation 

Apex 

Base 



Monitoring of VT in CD is straightforward 

VT CL 380ms 

VT  in monitoring VT1  zone-no therapy 



Biotronik HomeMonitoring uses everyday automated transmission 

and analysis of data with possibility of immediate reaction 

In Time Study Design: Home Monitoring Workflow 

Investigational Site 

(36 clinics in total) 

Home Monitoring 
Service Center 

Patient with  
CardioMessenger 

3. Home Monitoring findings 

(until feedback received) 

Monitor Center 

(Heart Center, Leipzig ) 

2. Analysis of alerts 

(daily) & trends (weekly) 

 1. Automatic daily 

transmissions 

 4. Medical interview / 

Follow-up 

5. Feedback regarding 

measures taken 

 Access to HMSC 
for Home 

Monitoring arm 
only 

Hindricks G, et al. Lancet. 2014;384(9943):583-90 



In Time Study: Less worsening of CHF and improvement of 

prognosis (mainly due to detection of arrhythmias) 

P < 0.05* 

Worsened 

Improved or  

unchanged 

HM arm 

(n = 333) 
Control arm 

(n = 331) 

81.1% 
72.5% 

18.9% 
27.5% 

 *  2 test  

Hindricks G, et al.Lancet. 2014;384(9943):583-90. 

10 deaths 

(3.4%) 

27 deaths 

(8.7%) 

All cause mortality 

Heart failure 



Conclusions 

• Conventional ablations have clear endpoints and low risk of complications  

• Ablation of AF is highly efficacious, but complex procedure which has 

certain risks of complications and requires structured FU 

• FU requires monitoring of AF recurrences using various tools 

• VT ablation in structural heart disease should be tailored to individual 

cases and novel technologies may improve the outcomes 

• Follow up in VT patiens is straightforward, since the patients have 

implantable devices (and these may be monitored at distance) 


