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I vantaggi dell’elettroporazione



Esempio di isolamento di una vena polmonare



Come “eliminare l’anestesista”



STATO DELL’ARTE : SEDAZIONE IN PFA

•Studio prospettico monocentrico(n=117) 
  

Sedazione profonda in respiro spontaneo 

Protocollo: Midazolam 2 mg + Fentanyl 1.5 mg/
kg 

•Ketamina boli (≈1–3 mg/kg) 

•Procedura PFA: PVI 100% successo 

•Tempo medio: Sedazione: ~55 min 

•Procedura: ~80 min



SAFETY E VALORE CLINICO

• Nessuna complicanza maggiore anestesiologica

• Nessuna desaturazione significativa (<90%)

• Dolore minimo (NRS ≤3 in tutti)

• Soddisfazione elevata (~98%)

• Recupero rapido (<15 min nella maggioranza)



SEDAZIONE MILD CONSCIOUS SEDATION

Design	

• Studio randomizzato, prospettico, single-blind	

• 120 pazienti sottoposti a procedure EP	

• 2 gruppi: 	

• Remifentanil (0.025–0.2 mcg/kg/min)	

• Dexmedetomidina (0.2–0.7 mcg/kg/h) [JICE ago 2...mifentanyl | PDF]	

Target di sedazione	

• OAAS 3–4 (sedazione moderata)	

• Respirazione spontanea mantenuta	

• Monitoraggio continuo (BP, HR, SpO₂, RR) [JICE ago 2...mifentanyl | PDF]	

Endpoints	

• Profondità  della sedazione	

• Stabilità  emodinamica	

• Eventi avversi	

• Soddisfazione del paziente [JICE ago 2...mifentanyl | PDF]



Risultati principali	

• Sedazione più  profonda con dexmedetomidina (OAAS ↓) 

• Migliore stabilità  emodinamica: ↓ MAP, HR, BP

• Minor depressione respiratoria vs remifentanil 

• Maggiore soddisfazione paziente 

Sicurezza	

• Remifentanil: ↑ depressione respiratoria (27% vs 3%)

• Dexmedetomidina: ↑ ipotensione (trend) 

• Limiti	

• Single-center

• Esclusi pazienti ad alto rischio

• Nessun follow-up a lungo termine 

Conclusione → Dexmedetomidina: miglior equilibrio sedazione/stabilità /emergenza respiratoria

SAFETY E VALORE CLINICO



SEDAZIONE MILD CONSCIOUS SEDATION VS 
GA

• Studio prospettico (n=23; MCS vs GA)

• Sedazione: midazolam + fentanyl

• Conversione a GA: 12.5%

• Procedural time: simile a GAN

• necessarie dosi elevate di sedativi



• Dolore intra-procedurale elevato

• median pain score ≈45/100

• Peggior tolleranza rispetto a GA

• Maggior richiesta sedativi

• Migliore comfort post-procedurale (no intubazione)

SAFETY E VALORE CLINICO



LIMITI REALI DEGLI STUDI DI SEDAZIONE IN PFA

Farmaci utilizzati negli  studi : 

• Propofol
• Ketamina
 

• REMIMAZOLAM (Benzodiazepina a breve emivita )   

richiede anestesista 
(normativa italiana)

VANTAGGI REMIMAZOLAM:

↓ Depressione respiratoria

↑ Stabilità emodinamica

Non richiede anestesista 
(normativa italiana)



La vera domanda oggi non è quale farmaco è migliore….

………. ma ….come eliminare l’anestesista



INCLUSION 
CRITERIA :
• Atrial Fibrillation paroxysmal and 

persistent

EXCLUSION CRITERIA
• ASA III-IV 

• Sleep Apnea Obstruction

• Difficult patient airways

• Patient choice
 

REMIMAZOLAM MONALDI’S EXPERIENCE to date 



VR MASK FOR PATIENT

NOL

BIS

Device



The Bispectral Index (BIS) Module provides numerics and 
high-resolution trends to help monitor consciousness and 
sedation in the OR, ICU, and in other clinical settings such 
as outpatient surgery and conscious sedation.

BIS (Bispectral Index)



NOL INDEX



Patient Preparation



Baseline characteristics N=51

AGE, years 60 ± 18

MALE, n (%) 31 (61)

Parox AF, n (%) 28 (55)

Redo-AF (parox), n (%) 9 (18)

Pers-AF, n (%) 7 (14)

ASA I, n (%) 40 (78)

ASA II, n (%) 11 (22)

Ischemic, n (%) 6 (12)

LVEF, % 55 % 

REMIMAZOLAM MONALDI’S EXPERIENCE to date 

Procedural characteristics N=51

Lab-occupancy time, min 90 min

Skin-to-skin time, min 60 min

Time to full recovery of 
consciousness, min 15 min

Additional lesion set, n (%) 2 (4%) 

PVI-only, n (%) 49 (96% )

# PFA deliveries, n 32  (PVI Only)  40 (PVI+PWI)



Ospedale Monaldi Prof. Nigro / Dr.ssa Della Cioppa-Guarino

PVI FOR Parox/Pers AF 

*In Italy, the drugs dexmedetomidine, Fentanyl and remimazolam are approved for medical use by non-anesthetists

Della Cioppa et al. Heart Rhythm 2026, accepted article, in press
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PVI FOR Parox/Pers AF 

*In Italy, the drugs dexmedetomidine, Fentanyl and remimazolam are approved for medical use by non-anesthetists

1) Intravenous paracetamol (1 g) and ondansetron (4 mg) were administered for preemptive analgesia and antiemetic prophylaxis, respectively.

2) 10-15 minutes before the beginning  of the EP procedure, an intravenous infusion of dexmedetomidine was initiated at 0.7-1.2 µg/kg/h and maintained throughout 

the procedure. 

3) 2-5 minutes before femoral vein puncture, a single intravenous bolus of remimazolam (5 mg) and fentanyl (50–70 µg) was administered. 

4) Local anaesthesia for femoral access was achieved using subcutaneous lidocaine.

5) 3-5 minutes before delivery of electroporation energy for each pair of PVs, an intravenous bolus of remimazolam (5 mg) and fentanyl (50–70 µg) was repeated and 

administered over 1–2 minutes.

6) Specific reversal agent (flumazenil) was available at the bedside during all procedures.

Della Cioppa et al. Heart Rhythm 2026, accepted article, in press

• No patients requiring conversion to GA
• Time to full recovery of consciousness =15±4 min.
• Flumazenil was not required in any procedure. 
• No major sedation related complications occurred.
• In one patient, an additional bolus of remimazolam (5mg) and 

fentanyl (50–70µg) was required after the first PFA delivery due 
to patient-reported pain. 
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PVI FOR Parox/Pers AF 

*In Italy, the drugs dexmedetomidine, Fentanyl and remimazolam are approved for medical use by non-anesthetistsDella Cioppa et al. Heart Rhythm 2026, accepted article, in press

• The median NRS score was 1[1–2], indicating minimal 

discomfort. 

• No patients reported severe pain (NRS≥7).

• 98% patients rated their procedural pain as mild 

(NRS≤2). 

• No patients exhibited episodes of abnormal respiratory 

rate (<8 or >30 breaths/min) or significant movements.



No Patch displacement 
at the end of procedure

CASE  



Sedation Reported Outcome Measures

No Pain
No Memories

Comfortable for Cardiologist
Comfortable for Patients

0 % 100 
%



Bisogna insegnare agli uomini avendo l'aria di non insegnare affatto, 

proponendo loro cose che non sanno come se le avessero soltanto 

dimenticate……

Alexander Pope, Saggio sulla critica, 1711

GRAZIE DELL’ ATTENZIONE 


