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Neurologické komplikace: mechanismus vzniku

» Manipulace s sheathem a katetrem (vzduchové embolizace)
» Vznik trombu na instrumentariu (koagulace)

» Precipitace bilkovin plazmy na katetru (termalni efekt)



Neuro I O gl C ké kO m p | | ka Ce safetyofpulsedfield ablationinmorethan

17,000 patients with atrial fibrillationin the
MANIFEST-17K study

Charakteristika souboru nature medicine
» 17642 pacientl z 116 center

> vék 64 let (rozpéti 11-96), 35% zen, 58% paroxysmalni FS

» 56% cellkova anestezie + 44% analgosedace

Incidence CMP
v 0,12% (22 pacienti), od 16 pacientt dohledatelnd zdrojova data

* Priciny: 4 pacienti vymeéna katetru, 2 pacienti ACT < 300, 2 pacienti
absence OAK pred zakrokem, 1 pacient spatné kontrolovana
hypertenze, 7 pacientu bez jasné identifikovatelné priciny






Prevence vzniku trombu béhem katetrizacni
ablace = antikoagulace

» OAK po dobu minim. 3 tydnu pred vykonem

» Nevysazovani OAK pred zdkrokem: uninterrupted anticoagulation i
minimally interrupted anticoagulation (jedna davka rano v den zakroku)

» Zahajeni i.v. antikoagulace pred TSP

» Aditivni podani heparinu po TSP s cilem ACT 350 — 400 s dle doporuceni
vyrobce daného katetru, kontroly ACT béehem zakroku



Termalni aspekty spojené s PFA



In vitro ireverzibilni elektroporace
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Fiserova |, Fiser O, Novak M, Trnka J, Gibalova A, Kvapil D, Bacova B, Hozman M, Herman D, Benesova K, Osmancik P.
Significant hemolysis is present during irreversible electroporation of cardiomyocytes in vitro. Heart Rhythm. 2025;22(2):466-474.



Poskozeni kardiomyocytu a erytrocyu elektrickym
polem
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Distribuce narustu teploty po aplikaci IRE s
intenzitou elektrického pole 1250 V/cm
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Rust teploty pri opakovanych aplikacich IRE

) Temperature changes during electroporation .
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Fiserova I., Novak M., Trnka J., Zuzcak M., Kapalkova A., Osmancik P., Hassouna S., Hozman M., Vrba J., Vrba D., Fiser O.
Pulsed-field ablation of cardiomyocytes in vitro induces necrosis accompanied by thermal effects. Heart Rhythm (under review)



Nasledky termalniho efektu PF energie

* Precipitace bilkovin pri vysoké
teploté

* Vznik precipitatu krevnich bilkovin
primym tepelnym mechanismem
nezavislym na aktivaci koagulace
Ci agregace trombocyt(




Silent Cerebral Lesions pfi ablaci ruznymi
PFA systémy



Silent Cerebral Lesions a ablace Farapulse systémem

Reinisch et al.

* 30 pacientu, paroxysmalni FS, jen PVI, CHA,DS,VASc=2, LV EF 60+6%, heparin
pfed TSP s cilem ACT > 325 s PRED TSP

* MRI: 1x, do 24 hod po zakroku, 1.5 T pristroj (T2 vazené FLAIR sekvence, DWI)

v Vysledky: SCL u 1 pacienta (3%) (1 asymptomaticka leze)

Patel et al. (subanalyza ADVENT)

* 34 PFA pacientu + 37 pac s termalni ablaci, paroxysmalni FS, CHA,DS,VASc = 1,9
* MRI do 48 hod (FLAIR, DWI)

v'Vysledky: 3 pacienti (8,8%) s SCL pfi PFA vs. O pacientt se SCL pfi termalni ablaci
v'2 leze u 2 pacient(, 1 leze u 1 pacienta (velikost 3 — 5,5 mm), asymptomatické

Reinsch N, et al. Cerebral safety after pulsed field ablation for paroxysmal atrial fibrillation. Heart Rhythm. 2022;19(11):1813-1818.
Patel C, et al. Comparison of cerebral safety after atrial fibrillation using pulsed field and thermal ablation: Results of the neurological assessment subgroup in the ADVENT trial. Heart Rhythm.
2024;21(11):2103-2109.



SCL a MES (microembolic signals) pr ablac[pomou
Farapulse, PulseSelect a Varipulse | E

e 33 pacientu s parox FS, Farapulse=11, PulseSelect=11, Varipulse=11
* 3D mapa — ablace — 3D mapa

e Farapulse: 4x4 aplikace, PulseSelect: 4 aplikace, Varipulse: 4 aplikace
* USG karotid béhem zakroku (MES) + MRI 3T do 24 hod po zakroku

Charakteristika pacientu:

 Farapulse/PulseSelect/Varipulse: paroxysmalni FS 91%/45%/73%, vek
65+15/58+11/63+8 let, CHA,DS,VASc 1(0;2) / 0(0;1) / 1(0;1)

Shiomi S, et al. Real-time detection of microembolic signals using carotid echocardiography: A comparative study of 3 pulsed-field systems.
Heart Rhythm. 2025:51547-5271(25)02625-6.



MES béhem ablace pomoci PFA systému

* *p <0.05
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SCL béhem ablace pomoci PFA systému

MRI provedeno do 24 hod pomoci 3.0 T scanneru
v'PulseSelect: 0 SCL
v'Farapulse: 1 pacient (9%) s SCL (1 leze)

v'Varipulse: 4 pacienti (36%) s SCL, vSichni mnohocetné leze (vsichni
pacienti leze v prednim i zadnim povodi)

Shiomi S, et al. Real-time detection of microembolic signals using carotid echocardiography: A comparative study of 3 pulsed-field systems.
Heart Rhythm. 2025:51547-5271(25)02625-6.



SCL pfi ablaci pomoci Varipulse systému

Duytschaever et al., studie inspIRE

* 226 pacientu s paroxysmalni FS, 58 let, CHA,DS,VASc 1,3

* VSem provedena PVI pomoci Varipulse PFA systému (PVI only)
» 39 z nich MRI pred zdkrokem a do 24 hod poté

v' SCL u 4/6 (67%) pacientt (4 leze, velikost 1,5 —5,9 mm)
=>Pridana 10 sec pauza mezi PFA aplikacemi

v'SCL u 4/33 (12%) pacientt (6 lezi celkem, 1,2 — 3,7 mm)

Duytschaever M, et al. Paroxysmal Atrial Fibrillation Ablation Using a Novel Variable-Loop Biphasic Pulsed Field Ablation Catheter Integrated With a
3-Dimensional Mapping System: 1-Year Outcomes of the Multicenter inspIRE Study. Circ Arrhythm Electrophysiol. 2023;16(3):e011780.



SCL pri ablaci pomoci PulseSelect a Varipulse

Miyazaki et al.

e 16 pacientu, 62 let, 10 muzu, vSichni neparoxysmalni FS a u vSech
provedena PVI a LAPW

* Varipulse: 7 pacientl PulseSelect: 9 pacientt

* \/Sichni pacienti OAK, ACT > 350 s u Varipulse a > 300 s u PulseSelect
e PVI: Varipulse i PulseSelect vzdy 4 aplikace/PV
 LAPW: 1 aplikace s naslednym posunem o 50%

» MRI do 48 hod pomoci 3.0T scanneru, leze klasifikovany jako malé
(, 3mm), stredni (3-10 mm), Ci velké (> 10mm)

Miyazaki S, et al. Different Incidence and Size of Silent Strokes After Pulsed Field Ablation With Circular Shaped Ablation Catheters.
Circ Arrhythm Electrophysiol. 2025;18(5):e013719.



SCL pri ablaci pomoci PulseSelect a Varipulse

Varipulse
v'SCL u 6/7 pacient( (86%)

v'median 13 lezi (3;19), ¢astéjsi taktéz vyskyt stredné velkych a velkych
lezi (6/7 leze > 3mm)

PulseSelect
v'SCL u 2/9 pacient( (22%)
v'stfedné velké ¢i velké leze u 1/9 pacientd

Miyazaki S, et al. Different Incidence and Size of Silent Strokes After Pulsed Field Ablation With Circular Shaped Ablation Catheters.
Circ Arrhythm Electrophysiol. 2025;18(5):e0137109.



ICL pfi ablaci pomoci Varipulse (FNKV)

n=21

Patients with ICL 14 (66.7%)
Total number of ICLs 52
ICLs per patient 2 (0-3)
ICL size, mm 3 (4-6)

ICLs size < 3 mm 11 (21.2%)

ICLs size 3-10 mm 35 (67.3%)

ICLs > 10 mm 6(11.5%)

Laskov V., Hozman M., Malikova H., Lauer D., Kremenova K., Herman D:, Hassouna S., Hornof J., Filipcova V., Waldauf P., Michalovova M., Karch J., Poviser L., Osmancik P.
Cerebrovascular Ischemic Lesions After Pulsed Field Ablation for Atrial Fibrillation Using Variable-Loop Ablation Catheter. JACC EP (under review)



Prevence cerebralnich komplikaci pri PFA

» obecna pravidla pfi levostrannych ablacich
» manipulace s sheathem, aspirace po vytazeni sheathu
» neprerusovana OAK pred zdkrokem a zahajeni heparinizace jiz TSP

» vlastni parametry nastaveni PF mimo moZznosti naseho ovlivnéni s
jedinou vyjimkou = irigace katetru



Koronarni komplikace
» 17642 pacientl z 116 center, 58% paroxysmalni FS

» 56% celkova anestezie + 44% analgosedace

Korondrnl' Spasmus.' 25 (0,14%) paC. Proximity-related spasm?

» Castéjsi lokalizované pfi ablaci v

blizkosti koronarni tepny (88%) EKG changes

» méneé Casté generalizované spasmy ciinical sequelae

(12%)

Coronary spasm
(N=25)
Type of spasm:
22 (88%)
Generalized spasm® 3 (12%)
23 (92%)
Hypotension 5(20%)
4 (16%)
Chest pain 2(8%)
Ventricular fibrillation 2 (8%)

Intravenous nitroglycerin administered

21(84%)




Lokalizované koronarni spasmy

* Mechanismus: ablace v blizké
Potential Mechanism of Coronary Artery

pritomnosti vencité tepny Spasm Induced by PFA
(pravdepodobné predevsim \L
piimym drazdénim koronarni Left / % py
tepny neZ stimulaci autonomnich ~ puimonaly “ -

) veins
plexu)

* Pfitomnost stentU v tepné mze
teoreticky zvyraznit efekt
PFA, ale neni dostatek
experimentalnich dat, véncitou
matematicko-fyzikalni
modelovani

Coronary
artery spasm



Primy efekt fokalni ablace PFA nad véncitou tepnou

* Endo a epi fokalni ablace PFA na animalnim modelu (katetr Farapoint, 4mm
tip, bipolarni/bifazicka aplikace, 2 kV), < 5 mm od tepny

* PFA epikardialné nad RIA, endokardialné u ACD, RCx
v'STE pfitomny vidy bezprostfedné po 3 PF aplikacich

v’ Aplikovan ntg bez bezprostfedniho efektu, postupné odeznéni spasmu
béhem 50 sec

v'Histologie za 7 dnl: minimalni intimalni hyperplazie, mirna fibréza medie
(25-50%) = |

Epicardium

Koruth JS, et al. Coronary Arterial Spasm and Pulsed Field Ablation: Preclinical Insights. JACC Clin Electrophysiol. 2022;8(12):1579-1580.



Spasmus u CTI pri ablaci pulznim polem

 subklinicky koronarni spasmus je pomeérné casty pri ablaci v blizkosti ACD
(kavotrikuspidalni isthmus) Ci v blizkosti RCx (mitralni isthmus) pomoci jakéhokoliv
PF systému (Farapulse, Trupulse, Centauri, PulseSelect, Sphere-9)

 preklinicka data: spamus neni pri vzdalenosti > 6,5 mm od tepny

v'21-45% pacient( pri Farawave ablaci CTI
v'28-41% pfi Farawave ablaci mitralniho isthmu (Castéji pfi vice anteriorni aplikaci)
 VétSina spasmu je subklinickych, incidence ST-elevaci = 0,04%

* Podani ntg (i.c., i.v.) snizuje riziko spasmu a pri vyvoji STE zkracuje dobu do jeho
vymizeni

Rodriguez-Riascos JF, et al. Safety and Efficacy of Pulsed Field Ablation for Cavotricuspid Isthmus-Dependent Flutter: A Systematic Literature Review.
J Cardiovasc Electrophysiol. 2025;36(8):2013-2024.



Efekt intenzifikovaného podani nitroglycerinu
» Ablace CTl u 33 pacientt pomoci Farapoint (8Fr, 4-polar, bi/bi PFA), série 3-8
dvojic aplikaci dle délky CTI (10,6+3,8)
e Koronarni angiografie: baseline, béhem a po kazdé PF aplikaci

» 4 kohorty pacientu: 1) 5 pac. bez ntg, 2) 8 pac. s riznym podanim
(i.c., i.v., 0,5mg), 3) 10 pac. s bolusy do RA a 2 min, 4) 10 pac. bolus do RA +
kontinualné periferne i.v.

Vysledky: ST elevace nepritomny u zadného pacienta

1) No-ntg: spasmus u 4/5 pac., 2 stredni a 2 tézké, vymizeni za 9-17 min

3) 3mg prePFA + 2 mg a 2 min, vSe do RA: spasmus u 2/10 pac., mirny/stredni
4) 3mg prePFA do RA + Img/min i.v., spasmus u 3/10 pac., tézky u 1 pac.

Malyshev Y, et al. Nitroglycerin to Ameliorate Coronary Artery Spasm During Focal Pulsed-Field Ablation for Atrial Fibrillation. JACC Clin Electrophysiol. 2024;10(5):885-896.



Dékuji za pozornost




