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Leadless Pacing
Pacing leadless nelle cardiopatie
congenite:
una soluzione semplice per; casi complessi
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Congenital heart disease (CHD)
refers to structural abnormalities of
the heart present at birth, affecting
approximately 1% of live births.

Advances in surgical techniques
have dramatically increased survival
into adulthood.

Long-term complications: frequent
arrhythmias (e.g., bradycardia)

Symptomatic bradycardia often
requires permanent pacemaker
implantation to maintain an
>>:~ lequate heart rate.
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Congenital heart disease
A lifelong chronic condition

2020 ESC Guidelines for the management of adult congenital heart disease (ACHD)
(European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa554)
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Risk estimates for arrhythmic events and bradycardias in ACHD (1)

ESC

Supraventricular Ventricular arrythmias 4 _
arrhythmias and SCD Bradycardia Europe{:m Society
of Cardiology
: SND AV block
Type of CHD AVRT 'ARI/ Ar |Subd | oop
EA VT Congenital ~ Acquired  Congenital ~ Acquired

Secundum ASD +F ++ (+) + (+) Considering the high
prevalence of VSD,

Superior sinus venosus the overall risk in

defpect 5 3 + unselected patients
with VSD is

AVSD/primum ASD ++ ++ +) (+) (+) +4 considered to be
minimal.

VsD + (+) + (+) + bSCD may be due to

: supraventricular

Ebstein anomaly - ++ - (+) ++0 ++ arrhythmias with

TOF T4 o o = + + rapid AV conduction.
VT higher estimated

TGA risk in complex
dextro-TGA.

Arterial switch + £ (+) (+)
ccTGA ++ + + (+) ++° + ++
+ = minimal risk + = mild risk ++ = moderate risk = high risk
* -
> i . 2020 ESC Guidelines for the management of adult congenital heart disease (ACHD) < DALI DE,
> d del o
> ’E www.escardio.org/guidelines (European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa554) D It
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Risk estimates for arrhythmic events and bradycardias in ACHD (2)

Supraventricular Ventricular arrythmias ;
arrhythmias and SCD S
i SND AV block
Type of CHD el o L]
EAT vT Congenital  Acquired  Congenital  Acquired

Fontan operation

Atriopu!monary . . i e

connection

Intracardiac lateral - . - o

tunnel

Extracardiac conduit + + +* d
Eisenmenger
physiology ++ ++ +44
Incompletely palliated
CHD

bSCD may be due to supraventricular arrhythmias with rapid AV conduction.

VT higher estimated risk in complex dextro-TGA.
dNon-arrhythmic.
(+) = minimal risk +

= mild risk ++

www.escardio.org/guidelines

= moderate risk

2020 ESC Guidelines for the management of adult congenital heart disease (ACHD)
(European Heart Journal 2020 - doi/10.1093/eurheartj/ehaa554)
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Expected number of CHD pts (U.S.)
with a pacemaker

"At-Risk" Lesion

ESTIMATED TOTAL NUMBER ANY
CRM DEVICE NEED

ESTIMATED NUMBER WITH
PACEMAKER NEED

ESTIMATED NUMBER WITH ICD

NEED

Conservative

Conservative

Moderate

Adapted From "Relative Frequencies of Cardiovascular and Extracardiac Malformations among Studies of CV malformations among Birth Cohorts,

Subtype (15%) Moderate (32.2%) (15%) (32.2%) onservative (15%)|Moderate (32.2%)
Conotruncal 20,605 44,233 9,510 20,415 9,510 20,415
Systemic RV 26,858 57,655 15,799 33,915 7,899 16,957

Single Ventricle 20,700 44,436 15,923 34,182 3,185 6,836
146,324 § 41,232 88.511 20,594 44,209
Population 7% 15% 2% 4%

in The Science and Practice of Pediatric Cardiology, Second Edition




Changings demographics in CHDs

Numbers European Union (Population 497 Mill. in 2008) Estimated
2000000 prevalence
11%
(2030)
2 500 000 prevalence

5.1%*-52 %**
(2012/13)

200000 prevalence e With 84% of the population with
0.5 %*

150000 (20000 CHD now living >40 years, more

1000000 ACHD patients < 60 years “old patients” will require specific

care

500 000 Children with CHD
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Extrapolation
* Tutarel 2013

»> e, .
> >E Baumgartner H. Eur Heart J 2014;35:683 — 685 r %,
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European Heart Journal Supplements (2026) 28 (Supplement 1), i25-i32
The Heart of the Matter
https://doi.org/10.1093/eurheartjsupp/suaf090
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Strategies for preventing arrhythmic sudden death
in adult congenital heart disease

Berardo Sarubbi ® '*, Victor Waldmann?, Giovanni Domenico Ciriello’,
Tom Wong ® 3, and Oscar Cano*

"Adult Congenital Heart Disease Unit, Monaldi Hospital, Naples Italy; 2Unité Médico-Chirurgicale de Cardiologie
Congénitale Adulte, Hopital Europeen Georges Pompidou, Paris, France; 3Heart Rhythm Centre, Royal Brompton
and Harefield Hospitals, Guy’s and St. Thomas’ NHS Foundation Trust, London, UK; and “Hospital Universitari |
Politécnic La Fe and Centro de Investigaciones Biomédicas en RED en Enfermedades Cardiovasculares (CIBERCV),
Valencia, Spain



[ imitations of traditional devices in CHD Patients

Conventional lead-based systems pose significant challenges in patients with surgically altered anatomy.

Anatomical Challenges Lead-Related Complications Pocket-Related Issues

 Difficult or absent venous * Lead fracture or dislodgement ¢ Generator pocket infections
access * Venous occlusion * Skin erosion

* Complex cardiac anatomy * Risk of endocarditis * Aesthetic and psychological

(e.g., Fontan circulation)
* Presence of intracardiac
shunts
* Previous Surgery
* Right to left emboly

impact

Increased Risk of Infection




Infective endocarditis (IE) in patients with CHD

Biological
valve

. @

Facts

*Incidence 20-70x higher than general population -
*By age of 18 years similar risk to 81-year-old controls™" *"*

*Higher risk of IE in CHD:
* Residual shunts
* (Cyanosis

* Implanted material ’ g

Pacemaker/ ICD lead

Native
valve

\-.\
ber 3
\ Left ventricular

assist device

1Snygg-Martin U, Clin Infect Dis, 2021 2 Kuijpers JM, Eur Heart J, 2017

>
| 3
| ol 4
®;

ult Congenital
Heart Disease Unit



A At Epicarsa Laads

84—
e

§5

3

iy

! sva 4
*q) Biv:n n
sc

|

0.00

—

0

B vestrcul Epicardes Leads

4 L]
Time Since Laad implantation (Years)

Log-rans pviaiss = 050

2
- -
._‘ﬁ,
§ w e B BiVentiice
35
2 l_
; Singe Venicle —
=
§ 3]
J o
s
] & 62 54 30 5
[y - BV 54 a 28 12
T
5 o
Logrank pvalue = 0.57
8 |
< T
0 2 4 fi 10
Time Since Laad Implantation (Years)
AdultCon!eniml

Atrial lead
survival:

67-81%

Ventricular
lead survival:

56-62%

Pacing indication

Anatomical diagnosis Sinus node dysfunction AV node dysfunction Other
Single ventndle
Hypoplastic left ventride 19 (25.0) 12 (15.8) 2(26)
Hypoplastic right ventricle 24 (31.6) 9(11.8) 5 (6.6)
“Single ventricle” 4(53) 1(13) 0
Biventricle
RVOT abnomalities 1(13) 8(10.1) 0
LVOT abnomalities 1(13) 5(6.3) 0
Septal defects 2(25) 35 (44.3) 1(13)
Great artery abnormalities 2(25) 17 (21.5) 0
Atrioventricular valve abnormalities 1(13) 2(25) 0
Heart transplant 0 0 0
Pulmonary venous abnommalities 3(3.7) 1(13) 0
Data are presented as n (%).

AVV = atrinwwntricular valw: |WT = Loft vntrionlar sutfien beact: RYNT = dabe ventricular aitflow toact

Factor associated with lead malfunction

Atrial

Ventricular

Single ventricle palliation

Aqe at first pacer

Race: black vs white

Sex: male vs female

Non-steroid vs steroid eluting

Ko. of surgeries

fra of implantation: 1984-1999 vs 2000-2010
Thoracotomy vs stemotomy

Subiphoid vs stemotomy

255 (0.63-10.28), P = 189
0.91 (0.81-1.02), P = .092
112 0.02-1057), P = 918
3,88 (0.96-15.3¢), P = .05
102 (0.02-8.47), P = 984
0.68 (0.34-1.3¢), P = .265
318(0.70-14.43), P = 134
276 (0.71-10.67), P = 142
137 (0.26-7.09), P = 707

261 (112-6.07), P = 026
0.90 (0.83-0.98), P = 019
2.18(0.95-5.01), P = 066
251 (1L20-5.21), P = 015
0.73 (0.30-1.76), P = .490
0,69 (0.45-1.05), P = 084
3,38 (1.38-8.25), P = .008
177 (058-5.36), P = 310
136 (0.64-292), P = 430

Data are presented as hazard ratio (95% confidence interval), P value.
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The Concept of Leadless Pacemaker: A new Era

NO LEADS NO SURGICAL ~ MINIMALLY
POCKET ;
PROCEDURE

Heart Disease Unit



Long-term complications™
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complications mortality revision hospltalmuon

1. El-Chami MF, Garweg C, Clementy N, Al-Samadi F, lacopino S, Martinez-Sande |L, et al. Leadless pacemakers at S-year follow-up: the Micra transcatheter pacing system post-approval registry. Eur Heart |,
2024:45(14):1241.51.

2. Crossley GH, Piccini JP, Longacre C, Higuera L, Stromberg K, El-Chami MF. Leadless versus tr single-chamber ventricular p kers: 3-year folow-up of the Micra CED study. | Cardiovase

Electrophysiol. 2023:34(4):1015-23. DALI D,

3. El-Chami MF, Bockstedt L, Longacre C, Higuera L, Stromberg K, Crossley G, et al. Leadless vs. transvenous single-chamber ventricular pading in the Micra CED study: 2-year follow-up. Eur Heart 095 ‘E‘O‘
.2022:43(12):1207-15. o Ao
4. Piccini, Jonathan P, Mikhael EI-Chami, Kael Wherry, George H. Crossley, Robert C. Kowal, Kurt Stromberg, Colleen Longacre, Jennifer Hinnenthal, and Lindsay Bockstedt. 2021. "Contemporanecus Mo - Conane - C T O,

Comparison of Outcomes among Patients Implanted with a Leadless vs Transvenous Single-Chamber Ventricular Pacermaker” JAMA Cardiology 6 (10): 1187-95.



J. ELECTROCARDIOLOGY, 3 (34) 325-331, 1970

Special Article

Totally Self-Contained Intracardiac Pacemaker*

J. WILLIAM SPICKLER, PH.D., NED S. RASOR, PH.D.t, PAUL KEZDI, M.D.
S. N. MISRA. M.D,, K. E. ROBINS, P.E., AND CHARLES LeBOEUF, P.E,
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>>>~ Fig. 8. Nuclear-powered intracardiac pacemaker.
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42 mm =—

1
6 mm

Fixation:
Helix

Battery capacity:

248 mAh

Volume:
1.0cc

Rate response:
Temperature-
based

26 mm =

Fixation:
4 Nitinol tines

Battery capacity:
120 mAh

Volume:
0.8 cc

Rate response:
3-axis
accelerometer
sensor

38 mm =

Fixation:

Double helix with
sutures as
secondary fixation

Battery capacity:
243 mAh

Volume:
11cc

Rate response:
Temperature-
based

Figure 1 Comparison of the size and volume of the different leadless pacemakers. The Nanostim leadless pacemaker, the Micra leadless pacemaker,

>
>
| ol 2
%

Adult Congenital
Heart Disease Unit

and the AVEIR leadless pacemaker with device characteristics

European Heart Journal (2025) 46, 1979-199
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Leadless Pacemakers Comparison

Aveir™ (Abbott)

Nanostim™ (St. Jude / Abbott) Micra™ (Medtronic)

First human implants
Key initial study

Fixation method

Size
Battery life (estimated)

CE Mark

FDA approval

Complications

Current status

Unique features

2012 (Europe)
LEADLESS (2014, 33 pts)

Helical screw

~42 mm X 5.9 mm

8-13 yrs (premature depletion)

2016

Never (halted)

Perforation, delivery failure, early
battery depletion

Suspended since 2017

First-ever leadless pacemaker

2013 (Europe)
Micra TPS (2015, 725 pts)

4 nitinol tines

~25.9 mm x 6.7 mm

10-12 yrs (confirmed)

2015

2016 (VR), 2020 (AV)

Low major complications (<2%),
rare perforation/infection

Widely used, standard of care

First successful commercial system

2020 (clinical trial)
Aveir VR i2i (2020+)

Helical screw (repositionable &
retrievable)

~32 mm x 6 mm

~15-20 yrs (longer life)

EU trials

2022 (VR), 2023 (DR dual-ch)

High success, retrievable, dual-
chamber capability

Active clinical use (VR & DR)

Retrievable, modular, first dual-
chamber



Heart Disease Unit

Feasibility of Leadless Pacemakers in CHD




Indian Pacing and Electrophysiology Journal 16 (2016) 201-204

Contents lists available at ScienceDirect

J@ Indian Pacing and Electrophysiology Journal

journal homepage: www.elsevier.com/locate/IPEJ

Leadless pacemaker implantation in a patient with complex | o * ’ g;:;:,f‘j;:;:};"
congenital heart disease and limited vascular access § '

Paolo Ferrero * ™ *, Michael Yeong ?, Emilia D'Elia °, Edward Duncan ?,
Alan Graham Stuart *

“ Bristol Heart Institute, Adult Congenital Heart Disease Department, University Hospital of Bristol, Bristol, United Kingdom
b Hospital Papa Giovanni XXIlI, Cardiovascular Department, Bergamo, Italy
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European Heart Journal - Case Reports (2024) 8, ytae506

European Society pttps://doi.org/10.1093/ehjcr/ytae506
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@ E s C European Heart Journal - Case Reports (2025) 9, ytaf146

European Society https://doi.

Case Rej
Atrial
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Daniel

Department ¢

of Cardiology

Case report
forleadless |
ventricle he

Patrick Hayle © *, Far

Department of Cardiology, Liverpool Heart an

Received 30 May 2024; revised 20 November 20

CASE REPORT
Electrophysiology

Indian Pacing and Electrophysiology Journal 25 (2025) 28-31

Contents lists available at ScienceDirect

Indian Pacing and Electrophysiology Journal

CASE SERIES
org/10.1093/ehjcr/ytaf146 Adult congenital heart disease

Received: 29 September 2023 | Revised: 7 December 2023 Accepted: 19 December 2023

DOI: 10.1111/jce.16173

ORIGINAL ARTICLE WILEY
Guo et al. BMC Cardiovascular Disorders (2025) 25:63 BMC Cardiovascular Disorders
. https://doi.org/10.1186/512872-025-04511-3
Different leadless p
the atrium/Micra A

dextrocardia and dc o

infected device exti | a5(|ess pacemaker implantation in a patient ==

carter english mp | pai ¢ With congenital azygos continuation of the
inferior vena cava

CASE REPORT Open Access

Lanyan Guo', Minxia Zhang', Ying Zhao', Qun Yan', Xuyang Feng' and Ling Tao'" 0.



Received: 27 October 2023 | Revised: 31 December 2023 | Accepted: 11 January 2024
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Aveir retrievable, 38-mm length, leadless pacemaker
implantation in a 23-kg pediatric patient with congenital heart
disease

Jacob Rodriguez > | Daniel Cortez MD, PhD!

Dual Chamber Aveir Retrievable Leadless Pacemaker
Implant Via the Righf- Tenbnuwsenl Teasasslnw X7Tatewm 2ea A4 12 Vanwa N1A

European Heart Journal Suppl (2025) 27 (Su 2), ii14-ii20

With Congenital Con The Heart of the Matter

https://doi.org/10.1093/eurheartjsupp/suae090

Daniel Cortez @ E S C

Pediatric Cardiology, UC Davis Medical Center, Sacram European Souety
of Cardiology

C Daniel Cortez (dancor is.e
Received: 21 October 2024 | Accepted: 3 December 2(

Keywords: dual chamber | leadless pacemaker | pediatr

Leadless pacing in young patients

Paul Richard Roberts ® '* and Saverio lacopino?®

'Faculty of Medicine, University of Southampton, University Road, Southampton SO17 1BJ, UK; and ’GVM Care &

} Research, Maria Cecilia Hospital, Cotignola, RA, Italy
> LeDALI DE,
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Aveir VR/AR/DR - Key Innovations

Retrievability: Designed for safe retrieval if necessary,
via a dedicated fixation mechanism

Extended Battery Longevity: Provides prolonged
device lifespan

Active Screw Fixation: Ensures precise and stable
placement

Pre-Implant Mapping: Allows assessment of optimal
site prior to final deployment

Dual-Chamber Capability (DR): Enables wireless
communication between atrial and ventricular devices
for physiological pacing




Young Patients — What about end-of-life management?

“*Longevity?

nnnnnnnnnnnnnnnnnn

J . 1: ?
“*Retrievabllity:
of Cardiology |

Leadless pacing in young patients

oberts ® '* and Saverio lacopino?®

'Faculty of Medicine, Uni ity of i ity Road, SO17 1BJ, UK; and 2GVM Care &
ria Cecili i

“*Upgradability?




AVEIR VR LP LONGEVITY (YRS) AVEIR AR LP LONGEVITY (YRS)
Pacing Pace % Pacing Pace %
Rate Amplitude Pacing Rate Amplitude Pacing
50 bpm 1.25V 100% 18.4 19.4 50 bpm 1.25V 100% 10.7 11.9
50% 21.8 22.6 50% 13.5 14.5
0% 26.9 27.1 0% 18.3 18.7
50 bpm 25V 100% 10.4 115 50 bpm 25V 100% 53 6.3
50% 15.0 16.1 50% 8.3 9.5
0% 26.9 27.1 0% 18.3 18.7
60 bpm 1.25V 100% 16.1 17.1 60 bpm 1.25V 100% 9.3 10.4
25V 100% 8.9 9.9 25V 100% 4.5 54
50V 100% 2.7 3.2 50V 100% 1.2 15
[’—\ Mean ventricular device impedance at [’—\ Mean atrial device impedance at
\\595 (} 3-month IDE follow-up2 \\315 1 3 month IDE follow-up?
-~ -~

1 AVEIR Leadless Pacemakers and Delivery Catheter IFU. ARTEN600307044.
2A Dual-Chamber Leadless Pacemaker.” New England Journal of Medicine (Supplementary Appendix) (2023). DOI: 10.1056/NEJM0a2300080

., Single Chamber Longevities!.2
< oL

Adult Congenital
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Retrieval and replacement of a helix-fixation leadless  ® crectorupases

pacemaker at 9 years post-implant

Petr Neuzil, MD, PhD,* Jan Petr(i, MD,* Milan Chovanec, MD, PhD,*

Pavel Hala, MD, PhD,* Lucie Sedivd, MD, PhD,* Vivek Y. Reddy, mD*1 o

From the *Na Homolce Hospital, Prague, Czech Republic, and "Icahn School of Medicine at Mount Sinai
Hospital, New York, New York.

Introduction KEY TEACHING POINTS

Leadless pacemakers (LP) are now established as a safe and

effective alternative to traditional, transvenous pacemakers o There is limited experience with the re
for single-chamber ventricular pacing.'” Although elimi- leadless pacemakers (LPs) after an e¥
nating the transvenous pacing lead and pulse generator implant duration. This case study de
pocket may streamline LP delivery, long-term patient man- successful retrieval of an existing '

agement may ultimately necessitate LP retrieval for device after 9 uvears nnst-imnlant with r

Neuzil et al  Chronic Replacement of Helix Fixation Leadless Pacemaker

A Docking B

Button

Deflection  gpar
lever clos

kn

I | . Protec’ ‘*—E-‘ I ! !

Nanostim

,, /
y

> { Dockmg sleevr
> f o
.‘ s e ALI D,
5 P . Sy g 0 E) o
Adult C tal Fixation Tri-loo RV ° —~—
Heari Discse Uni Helix 4 W snare ’ Teedd oa. N

Figure 1 Schematics illustrating the Nanostim and replacement Aveir VR leadless pacemakers, alo’
Aveir VR leadless pacemakers, both equipped with fixation helices and docking buttons. B: Aveir -
and docking mechanism.




m
AALY}

W.
i
2
5
=

p>




Impact of LPM vs TVPM

in ACHD patients

Data from “Monaldi Care Registry”
“ACHD population subset”

March 2025-April 2026

Adult Congenital
Heart Disease Unit

12 Aveir LPM Implant in ACHD
SE/7M
Aged 53.6-12.5 years old

No significant differences in terms of:

Hospital care

Time for procedure

Acute complicantions
Pacing/sensing thresholds

Lesser Early/Late complications
No residual TR....

Unpublished data
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Adult Congenital
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Giulia I.
D.O.B. 12.02.76

TOF

3 years old — Surgical correction

29 years old — Contegra 22 RVOT conduit

40 years old — Endocarditiis (Streptococcus Gordonii)

Severe RVOT obstruction
Homograft 24 implant
45 years old - Paroxismal A fib — AA drugs required

2024/2025 - I° AV block, RBBB, Left axis deviation
2025: pre-Syncope, ECG Holter 2:1 AV block
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Adult Congenital
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Giovanni C.

* D.O.B. 12.07.58

* Car mechanic

2025 - Peripheral hospital

* Pre-op ophthalmology (cataract)

* A fib with low ventricular response

* Suspected tricuspid valve abnormality....
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Adult Congenital
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Arturo N.
D.0O.B. 27.01.84

Truncus Arteriosus Type 1

4 months - Surgical correction — Pulmonary homograft n°12

6 years and 9 years old — Homograft replacement

17 years old (2001)— Edwards 22 porcine valved conduit

23 years old (2007) - Bilateral pulmonary arteries stenting

37 years old (2021)- Reduced LV EF: 35%, nsVT — S-ICD implant

39 years old (2023) — repeated IART, unresponsive to Amio, b-block

Drugs: Amio, b-block, Apixaban, Furosemide, Ramipril
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Congenital mitral and aortic stenosis s/p mechanical

TGA with residual intracardiac shunt due to . _ -
Gerbode VSD mitral and aortic valve repl. Severe R heart dilation.
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EGM

EGM

Modalita wvi

Freq base 50 min*
Durata: 21.2 anni
Nessun avviso [ Tensione: 3.1V
Amp. impulso 20V
Dur. impulso 0.25 ms

Registri

il

' ;,s“urtaﬁ test: (risultato odierno piu recente mostrato in alto).

] VP: 11%
Cattura Sensing Impedenza
e £ o e e r -
|| Oggi: 0.5V @0.25ms Oggi:  10.2mV Oggi: 490 0
Ott 29, 2025:. 0.5V @ 0.4 ms | Ott 29, 2025: 8.5 mV Ott 29, 2025: 590 O
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Heart Disease

Journal of Interventional Cardiac Electrophysiology
https://doi.org/10.1007/s10840-023-01670-1

Combined subcutaneous implantable cardioverter defibrillator
and pacemaker devices in complex congenital heart disease: a single-
center experienced based study

Berardo Sarubbi'® - Giovanni Domenico Ciriello’ - Giovanni Papaccioli' - Anna Correra' - Emanuele Romeo’ -
Nicola Grimaldi' - Diego Colonna’ - Michela Palma'

J Interv Card Electrophysiol. 2023



Patient Yearof PM Ventricle Yearof Sensing Incision SICD SICD can  Conditional Prac-  Armhyth- AS IAS F-U Oukome

implant +  depend- lead posi-  implant+  vectors  technique kead posi-  position shock zone/ torian  mias during (months)
PMKtype  ency tion S-ICD type tion shock zone score  F-U
No.1 2013 (endo) No RV sepum 2015 3 Three- Left LefvIM 2000250 No No No No 85 HTX
DDDPMK Embkm incision bpm
A200 technique
No.2 2001 (endo) No RV sepum 2020 2 Two- Left LefvIM 2000250 60 AF No No 33 Good
VVIPMK Emblkem incision bpm
A219 technique
No.3 2010 (epi)  Yes RV 200 3 Two- Left LefvIM 220250 30 AT No No 32 Good
VVIPMK Apex Emblem incsion bpm
2014 (endo) A219 technique
VVIPMK
No.4 2045 (epi) Yes Lv 2021 2 Two- Right LefvIM 200:250 60 nsVT No No 14 Good
VVIPMK Free wall Emblem incsion bpm
20607 {endo) (subpulm) A219 technique
VDD PMK
No.5 2021 (epi) Yes Singke V 2021 1 Two- Left LefvIM 18230 60 nsVT No Yes 19 Good
DDD PMK Free wall Emblkem incision bpm double
{epi) A219 technique (repro- count-
grammed ingonT
© waves
200230
bpm)
No.6 2013 (endo) Yes LV 201 2 Two- Left LefvIM 2200250 60 nsVT No No 20 Good
DDD PMK Septum Emblkm incision bpm
(subpulm) A219 technique
No.7 2009 (ep) No RV 200 3 Two- Right LefvIM 2200250 30 No No No 32 Good
VVIPMK Apex Emblem incision bpm
2016 (endo) A219 technique
VVIPMK
No.8 2010 No RV 21 2 Two- Left LefvIM 2000250 & AF No No 21 Good
DDD PMK Free wall Emblem inciion bpm
(epi) {epi) A219 technique
No.9  1994(endo) Yes Lv 21 2 Two- Left LefvIM 2000250 « No No No 13 Good
VDD PMK Infer-wall Emblkm incision bpm
(subpulm) A219 technique
No.10 2(06M {endo) No RV 2021 2 Two- Left Lef¥IM 2000250 30 AF No No 8 Good
VVIPMK Free wall Emblem incision bpm
2018 {endo) (epi) A219 technique
CRT-D
> 2022 epi
>>>. No.11 2022 {endo) No RV 2m2 2 Two- Left LefvIM 2000250 30 No No No 4 Good oALDe
Leadless Apex Emblem incision bpm o S0,
PMK A219 technique o

Adult Congenital

Heart Disease Unit Moranp - Comane-C 70




33
>
| ol 4
%

Adult Congenital Mri - Conne -C T O
Heart Disease Unit Moranp - Conane -G YO




Potential Advantages of Leadless Pacemakers in CHD

*Overcoming anatomical barriers: Transfemoral approach bypasses thoracic venous
obstructions and adapts to complex anatomies

*Drastic reduction of infection risk: Absence of pocket and leads eliminates major infection
sites

‘Improved quality of life: No visible chest scar, no arm movement restrictions, better
psychological acceptance

*Greater freedom for future options: Preserves venous system for potential future cardiac
interventions
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Single-chamber retrievable leadless pacemaker in adult congenital
heart disease: a single-center experience

Giovanni Domenico Ciriello, Diego Colonna, Anna Correra, Giovanni Papaccioli,
Emanuele Romeo, Berardo Sarubbi

Key findings

v Single-chamber retrievable leadless pacemaker implantation (Aveir VR and AR) is
feasible and safe in ACHD patients, with excellent short-term outcomes.

v The retrievable design, active fixation and mapping-guided implantation may be
particularly advantageous in complex congenital anatomies.

v Leadless pacing expands therapeutic options for ACHD patients at high infective,
thromboembolic, or surgical risk.

v Aveir AR may broaden leadless pacing options by enabling AAI atrial-only pacing
in selected ACHD patients with isolated sinus node dysfunction.

< Heart Rhythm 2026, in press ‘
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Azienda Ospedaliera dei Colli
Ospedale Monaldi

UOC CARDIOPATIE CONGENITE DELL’ADULTO (GUCH) e
ARITMIE CONGENITE E FAMILIARI - ’ g

> D
Direttore: Dott. Berardo Sarubbi » ‘ B
AORN.
“AZIENDA OSPEDALIERA DEI COLLI” GUCH Unit
Monaldi-Cotugno-CTO GUCH®@ospedalideicolli.it
NAPOLI
Reparto: 081.7064238 Day|Hospital: 081.7062501 Ambulatorio: 081.7064206

Multicenter Prospective Registry on Active-Fixation Leadless Pacemaker Implantation in
Patients with Congenital Heart Disease

ACHIEVE Registry
(Aveir in Congenital Heart DIsease EValuation)

Study Promoter
Dr. Berardo Sarubbi - Adult Congenital Heart Disease Unit, Monaldi Hospital, Naples -Italy.

Participating Centers
International multicenter registry involving tertiary referral centers for congenital heart disease and
electrophysiology.

Proposed Investigators:

Dr. Oscar Cano - Hospital Universitari I Politécnic La Fe and Centro de Investigaciones Biomédicas
en RED en Enfermedades Cardiovasculares (CIBERCYV), Valencia, Spain

Dr. Victor Waldmann - Unité Médico-Chirurgicale de Cardiologie Congénitale Adulte, Hopital
Europeen Georges Pompidou, Paris, France

Dr. Tom Wong - Heart Rhythm Centre, Royal Brompton and Harefield Hospitals, Guy's and St.
»»» Thomas' NHS Foundation Trust, London, UK.
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The first rule of any technology
used in a business is that
automation applied to an
efficient operation will magnify
the efficiency.

The second is that automation
applied to an inefficient
operation will magnify the
inefficiency....

Bill Gates
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JOINT INTERNATIONAL CONGRESS I[N
ADULT CONGENITAL HEART DISEASE
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« Arrhythmia

Scientific directors:

Margarita Brida
Michael A. Gatzoulis
Berardo Sarubbi
Giancarlo Scognamiglio

- Advanced imaging

,  Role of Al
« Advanced heart failure

- Ageing and acquired heart disease

« Challenges in percutaneous treatment

 Surgery for complex patients
Information and registration:

https://www.defla.it/evento/joint-international-congress-in-adult-congenital-heart-disease/

gADAL‘ D,
a Organ/zmg secretariat:
ORGANZZAZIONE

EEEEEE www.defla.it - @ @) - congressi@defla.it
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QOPLACESs

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

CONGRESSO RoMA, 25 - 27 Giugno 2026



Figure 5 Double inlet left ventricle transposition of great arteries,
hypoplastic aortic arch after multiple surgeries, including the Glenn
shunt (1-year-old). A transvenous dual-chamber pacemaker, atrial lead at
the superior vena cava stump, ventricular lead punctured the Glenn
shunt (14-year-old). A S-ICD for secondary prevention of SCD
(24-year-old). Dual-chamber leadless pacemaker (26-year-old).*




