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The
Foundations




Human intrinsic cardiac nervous system

10 ganglionated plexuses:
5 atrial: 84% of neurons
5 ventricular: 16% of neurons
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SPSGP and IPSGP:
65% of the neuronal ganglia of
human heart!
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Armour et al. Anat Rec 1999 (modified)
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The other GPs

Marshall : Superior
Superior
Tract Left GP Left FAP

Interconnecting
Neurons

Inferior
Left GP

Nakagawa et al. Heart Rhythm 2009 (modified)

Complex interplay between the

different GPs!

Hou et al.
Heart Rhythm 2007 (modified)
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oneuroablation: the indications
Enhanced parasympathetic phasic/tonic activity

Cardioinhibitory

Vasovagal Syncope

[ [ [ 77

(VVS)

Functional sinus Functional
bradycardia AV block
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Bilateral approaches

Historical multisite approach

Other multisite approach
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Rationale of biatrial ablation

Enables the targeting of more GPs

Right side-only
- SPSGP - SPSGP
- IPSGP - IPSGP

«Sandwich» ablation of :
paraseptal GPs
High interpatient variability!
— LR ¢
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Biatrial CNA for

Hean
Rh hm
v Socnety

M) Check for updates

Heart/%’hyz‘hm

28 studies (1 RCT)

1153 pts with vasovagal syncope

Cardioneuroablation in patients with vasovagal syncope: An updated
systematic review and meta-analysis @

Median f-up: 27 months

Alonzo Armani Prata,1'7 Eric Katsuyama, MD,2 Pedro Scardini,s'7 Vanio Antunes,“'7 Joao Grzmja,s'7
Ana Carolina Coan,’"” Christian Fukunaga,2'7 Juan Carlos Pachén Mateos, MD, PhD®

Table 1 B

Location of
Study design  Sample size, n ablation

Syncope episodes  HR preprocedure

Study and year Method of ablation Age (y) Sex: female in the previous year (beats/min) Follow-up (mo)

Aksu et al (2019)'**

o
O

12 Biatrial EAM + fEGM 36+128 12 (50) NA
8 EAM + HFS
43 Biatrial EAM + fEGM 355=*122 19(29.2) 55*29 NA
36 Biatrial EAM + fEGM 351 =14 19 (41.5) 67 x4 NA
27 Biatrial EAM + fEGM 341 x14 13(49.2) 4(1-8.5) 74 =15
18 EAM + fEGM 369112 10 (55.6) 52+14 594+ 63
23 Only EAM 40.7 = 13.2 10 (43.5) 33*x13 66.4 = 10.7
31 EAM + CT 39.6 =19 16 (52) 13.3+223 6999
48 EAM + CT 53.96 (NA)  23(38.33) NA 647 =114
61 iatri EAM + fEGM /=N 25 (40.9) 65> 4 NA
3 Only EAM 48 = 147 1(33.3) 2606 83342
115 EAM + HFS 429 =179 69(60.3) 35+44 613122
28 EAM + HFS 39.5(NA) 20(71.4) 43+15 59.15+ 9.6
49 Only EAM 424 =161 27 (55.1) NA 654+73
6 iatri EAM + fEGM + HFS 29+ 4 4(67) 14x72 63.2*15
115 iatri EAM + fEGM + ICE 39x13 67 (58) 5(3-5) 60 = 14
35 Only EAM 53.9 = 13.6 21(60) 9.6*154 NA
26 EAM + CT + 3759 6(23.1) 2608 57.2 (NA)
ICE
5 iatri EAM + SA NA NA NA NA
43 iatri EAM + SA 329 =15 18 (41.8) 47 =2 73.6 (NA)
EAM + SA 363x19 12 (48) 38x2 NA
EAM + fEGM 36416 27 (56.2) 5+26 59.8 x 11.2
EAM + fEGM + ICE 38=10 13(54.1) 3+3
EAM + ICE 37.8 =129 6(32) 2.8 (NA)
Only EAM 37.7 =147 8 (40) 0
Only EAM 432 +13/4  28(59.6) 3(2-5)
EAM + HFS 422 =177  69(56.1) 3(2-3)

65 (38-82)

Aksu et al (2020)'“*!

Aksu et al (2022)"7

Baysal et al (2022)°

Calo etal (2021)'®

Candemir et al (2022)"?
Debruyne et al (2021)”'
Francia et al (2024)" -
Gopinathannair et al (2022)*
Herweg et al (2024)"

Hu et al (2019)**

Hu et al (2021)°

Huang et al (2020)**

Joza et al (2024)

Kulakowski et aI (2023)*7

Pachon et al (2005)™
Pachon et al (2011)”"
Pachon et al (2020)*
Pachon et al (2024)™*
Piotrowski et al (2023)°
Silva et al (2023)*

B3388 BR3333B3B3383838384

2
(9]
a1
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Xu et al (2022)*°

Yao et al (2012)*%*

3 88333848

EAM + HFS
Only EAM
EAM + HFS

513 =152

504+ 64

48 (44.9)

7 (70)

26*+18

3.5 (2-20)

709 =54

Prata et al. Heart Rhythm 2025
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Biatrial CNA for

Study Event Total Weight

LA

Herweg et al. 2024
Yao et al. 2012
Maj et al. 2020

Hu et al. 2021

Lin et al. 2024

Sun et al. 2016
Francia et al. 2024
Huang et al. 2020
Xu et al. 2022

Hu et al. 2019 12.6%
Tu et al. 2022 12.7%
Total (95% Cl) 100.0%
Heterogeneity: Tau? = 0.0074; Chi = 27.1, df = 10 (P < 0.01); I = 63%

1.9%
4.6%
8.0%
8.2%
9.1%
10.1%
10.2%
10.2%
12.4%

NropronvOoa0O

LA+RA

Pachon et al. 2005
Joza et al.2024

Stec et al. 2023

Silva et al. 2023
Aksu et al. 2019
Piotrowski et al. 2023
Pachon et al. 2020
Baysal et al. 2022
Aksu et al. 2022
Aksu et al. 2020
Pachon et al. 2011
Pachon et al. 2024
Gopinathannair et al. 2022 9.7%
Kulakowski et al. 2023 11.2%
Total (95% Cl) 100.0%
Heterogeneity: Tau® = 0.0106; Chi® = 34.9, df = 13 (P < 0.01); I =63%

2.5%
2.9%
5.7%
6.1%
6.2%
6.8%
7.0%
7.2%
8.2%
8.7%
8.7%
9.1%

0
2
0
2
2
2
0
0
0
1
3
6
2
20

RA

Calo et al. 2020 29.0%
Candemir et al. 2022 33.0%
Debruyne et al. 2021 37.9%
Total (95% Cl) 100.0%
Heterogeneity: Tau® = 0.0187; Chi? = 5.75, df = 2 (P = 0.06); I* = 65%

Prevalence

95% ClI

[ 0.00; 70.76]
[ 0.00; 30.85]
[0.10; 19.64]
[ 0.00; 12.34]
[0.70; 19.16]
[ 3.55; 23.10]
[4.73; 25.25]
[2.27; 19.60]
[3.25; 14.07]
[0.96; 8.67]
[13.61; 28.52]
[2.53; 10.31]

[ 0.00; 52.18]
[4.33;77.72]
[0.00; 19.51]
[ 1.30; 33.14]
[1.23; 31.70]
[ 1.03; 27.00]
[0.00; 13.72]
[0.00; 12.77]
[0.00; 9.74]
[0.06; 12.29]
[ 1.46; 19.06]
[4.73; 25.25]
[ 0.40; 11.35]
[10.96; 25.57]
[1.35; 8.69]

[3.58; 41.42]
[0.11; 21.95]
[14.22; 48.04]
[ 3.61; 33.14]

Events per 100 observations
IV, Random, 95% CI

Pooled efficacy:
Biatrial: 96%

- LA: 94%
Right: 84%

Prata et al. Heart Rhythm 2024
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jatrial CNA for functional bradyarrhythmias
sinus bradycardia or/AV block

Contents lists available at ScienceDirect

1JC Heart & Vasculature

journal homepage: www.sciencedirect.com/journal/ijc-heart-and-vasculature

L))

19 studies (no RCT!)

Efficacy and safety of cardioneuroablation as a treatment for patients with
functional bradyarrhythmia: a systematic review and meta-analysis

Aiyue Chen™', Tao Zhang ®', Huanling Sun ®, Bin Tu®, Pake« Study Recurrence 14, Proportion 95%-ClI
Lihui Zheng * ® Events .,
Target = LA ¢
Francia et al. 2023 1 T 0.143 [0.004;0.579]
Han et al. 2024 11 60 0.183 [0.095; 0.304]
Common effect model 67 ; 0.179 [0.105; 0.289]
Random effects model : 0.179 [0.105; 0.289]
Heterogeneity: 1% = 0%, 1 = 0, p = 0.7922

482 pts with functional bradyarrhytmias

Mean f-up: 16 months

Target = RA

Debruyne et al. 2021 19 0.158 [0.034; 0.396]
Lu et al. 2020 13 0.231 [0.050; 0.538]
Common effect model 32 0.188 [0.087; 0.359]
Random effects model 0.188 [0.087; 0.359]
Heterogeneity: /2 = 0%, ° = 0, p = 0.6057

Target=RA + LA
Aksu et al. 2021 (1)
Aksu et al. 2021 (l1)
Aksu et al. 2021 (1II)
Aksu et al. 2022
Aksu et al. 2024
Bulava et al. 2020
Choubdar et al. 2025
Mesquita et al. 2021
Pachon et al. 2005
Qin et al. 2017
Rivarola et al. 2017
Rivarola et al. 2023

Pooled efficacy:
Biatrial: 89%
- LA: 82%
Right: 81°

19 0.158 [0.034; 0.396]
0.333 [0.075;0.701]
0.097 [0.020; 0.258)
0.000 [0.000; 0.247]
0.169 [0.109; 0.245]
0.050 [0.001;0.249]
0.111 [0.003; 0.482]
0.000 [0.000; 0.285]
0.000 [0.000; 0.218]
0.048 [0.010;0.135]
0.400 [0.122;0.738]
0.227 [0.078; 0.454)
Stec et al. 2023 0.143 [0.004; 0.579]
Valenti et al. 2025 : 0.083 [0.002; 0.385]
Common effect model 370 : 0.127 [0.097; 0.165]
Random effects model , 0.110 [0.067; 0.175]
Heterogeneity: /2 = 10.7%, t° = 0.3773, p = 0.3353

n

- —NAhWOO==NOWWW

Common effect model 469 <> 0.139 [0.110; 0.173]

Random effects model < 0.129 [0.092; 0.179]
—r 1 1 T T T 1

0 01020304050607
Heterogeneity: 1% = 0.0%, t° = 0.1663, p = 0.5822
Test for subgroup differences (common effect): x2 = 1.96, df = 2 (p = 0.3762) HE x
Test for subgroup differences (random effects): x5 =2.40,df =2 (p = Chen et al. IJC Heart & Vasculature 2026
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The Unanswered
Questions

Optimal Patient
Targets? = .  Selection?

Durability? Standardization?




SPSGP only

Paraseptal
GPs

Paraseptal
GPs

Complete set
of GPs
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Symptoms Non-invasive evaluation Electrophysiologic test Preprocedural MDCT
* Recurrent syncope + Holter ECG + CSM + Left atrial wall thickness
» Bradycardia-related symptoms « HUTT + Atropine challenge + GP segmentation

« TTE

Clinical
workflow

Standard protocol Tailored protocol
All GPs targeted, biatrial approach Phenotype-guided GP, 1st LA approach - plus RA approach if LA no response

NN

hosce [ SPSeP  LSGP fSND SPSGP

N < W r
ﬁ" § /
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aa

fAVB IPSGP

CNA
protocol

BN\ N
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Cardioinhibitory phenotype . Standard approach D Tailored approach Comparable symptom recurrence
I vs. 11.5% P=0.78

TN ST R ST T

L otk

Log rank P = 0.96 l Shorter procedural time
123 HR: 1 (0.1-15.9) vs. 85 min P=0.001

patients

Syncope-free survival

Shorter radiofrequency time
vs. 10.4 min P<0.001

6 9 12 15
Follow-up time (months)

RAanne / .

Lessons from a “tailored” approach

In the «tailored»
group:

Necessity of biatrial

ablation: 63%

(D 4
Gigante et al. Europace 2026



HR and AVN response Elimination of fEGM

52 bpm

-j,» 7\ J” /\___44|{ N __»Jr ol T J’V /\__4J'. > _~_*~
V2
1st RF: LA septum near RSPV insertion
70 bpm
’C,__J/\_ S 17 G % W % W 7 VN % VY 7 Wy P

2nd RF: LA roof near RSPV insertion

| 75 bpm
AN A A A A iy
3rd RF: RA and SVC at the first ganglium 82 bpm

"ﬁ \Jr/\,\,",Aﬁ}(/\ AJL/\ ,J',/\_Jf/\ ,J'/x .J’,/\ \,",/y JV,/‘

FRAGMENTED EGMS NORMAL EGMS

Absence of vagal response
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Trachea
Thyroidis
Carotid Sheath

. ( e
i (  Internal
A } / jugular
Amplitude 1V/Kg up to 70V
Frequency 50 Hz
Pulse Width 50 microseconds : common

, { i '/ vagus |
| Electromyograph | ; LI
s | nerve _

Vagus nerve .

Sternocleido-

.
mastoideus
4

E. Basal ECVS Extra-Cardiac Vagal Stimulation
Vagal induced Sinus pause

F. Atrial Pacing + ECVS Vagal induced AV block

G. Ventricular Pacing + ECVS

Vagal induced VA block

L 4
Pachon et al. Circ Arr Electrophysiol 2020



What’s our final aim?

/
\ Complete vagal denervation
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VNS 1 VF threshold

Vagal function is inversely correlated with VT/
VF risk

VNS | ischemia induced VF,
independent of heart rate

NON ISCHEMIC
HR 180

VAGUS INTACT
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Vagal function is inversely correlated with VT/
VF risk

A LAD ligation D Incidence of VF E Time to NSVT and VF
0.143 = e

Ischemia-induced ventricular proarrhythmia and
cardiovascular autonomic dysreflexia after
cardioneuroablation @

Before ligation After ligation

&

% of subjects
o 8 & 8 8
Time after ligation (sec,

c A C A C A
F NSVT episodes G Polymorphic NSVT
* -

Wei-Hsin Chung, MD,*' Kiyoshi Masuyama, MD, PhD,* Ronald Challita, MD,*
Justin Hayase, MD,” Shumpei Mori, MD, PhD,* Steven Cha, BS,” / R | -
Jason S. Bradfield, MD,* Jeffery L. Ardell, PhD,* Kalyanam Shivkumar, MD, PhD Y TR R s r

Olujimi Ajijola, MD, PhD*
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B Early onset of VF (arrowhead) after LAD ligation (arrow)
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C Polymorphic and monomorphic NSVT after LAD ligation
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Polymorphic NSVT

16 pigs randomized to:
- CNA (SPSGP and LSGP)
- Sham ablation
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The Future
Directions

Personalization Precision  Technology Better
Integration  Outcomes
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A\ . . : .
b Biatrial CNA: concluding remarks
|
\
\\
\\\\\\\\ Middle-term efficacy: (numerical trend in favour of biatrial approach)
Acute safety: (but need of transeptal puncture)
Procedural standardization: - need to standardize: Target GPs
(limitea parasepial GPs
targeting?)

Acute endpoint

(EUVO Ol 110L7)

Longer term follow up:? Long term recurrences?

© Ventricular pro-arrhythmia?




VINVINS3AITS

G

Gruppo Italiano Multidisciplinare
per lo Studio della Sincope

ILR-CNA II:
Biatrial vs right atrial ablation

16 Italian Centers

CLINICAL PROTOCOL
& ELIGIBILITY

RIGHT ATRIAL
vs. BI-ATRIAL
ABLATION

Evaluating site strategies
to optimize ablation
efficacy and patient
outcomes.

INC
SEVERE
ASYSTOLIC

SYNCOPE

Patients 18-60 with
documented pauses
>6s or asystolic
syncope >3s.

CONTINUOUS
ILR MONITORING

Using LuxDx® recorders to
provide objective, continuous
ECG data before and after
ablation.

STUDY ENDPOINTS
& TIMELINE

File)
PRIMARY ENDPOINT:

MONTHLY ASYSTOLIC
FREQUENCY

Measuring the monthly
rate of asystolic
episodes (>3 sec)
post-procedure.

RECRUITMENT:
Q3 2025 - Dec 2026

Patient enrollment
spans 18 months, with
final follow-up ending

December 2027.

SECONDARY
OUTCOMES

Tracking procedural
complications, syncopal
burden, and heart rate
variability (HRV) patterns.

A NotebookLM

LD 4
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Thank you for your attention!

Do you have any questions?

DA andrea.saglietto@live.com
Y @AndreaSaglietto




