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Causes of Death in GUCH

Oechsling et al Am J Cardiol 2000



793 adult pts (1985-95)33 pts died (4.2% mortality)

Gatzoulis et al Lancet 2000

Late Death in Repaired Tetralogy
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Issues for the useof ICD in ACHD
IndicationsInappropriate shocks and lead failureUnique anatomical situations in CHDTechnical difficulties



Morbidity associated with ICDs in TOF –inappropriate therapies and lead fracture
Inappropriate shock:
10 % SCD-HEFT21 % Paed ICD Registry25 % rTOF Leeds30-40 % rTOF Euroheart survey

9.1% lead fracture in TOFKhairy P et al. Circulation 2008

14% lead failureBerul CI et al. JACC 2008



Epicardial lead malfunction is commonon long -term follow-up.Some leads have a failure of 28% at 4yrs



TGA s/pMustard/Senning s/p Fontan



19881st human implant ofendocardial shockingleadEliminated needfor thoracotomy

Paul Zoll1st humanexternaldefibrillation

1956 S-ICD
2008

1st humanimplant ofAICD

1980

Cardiac Defibrillator Therapy



20% reduction in device profile

20% reductionin Device Profile

2 year improvement in projectedlongevity with Boston Scientificbattery technology2

Compatible Latitude

LATITUDE Remote PatientManagement Enabled2

Longevity > 7,3 yrs

EMBLEM™ S-ICDSystem

2015



Circ. Arrhythm. Electrophysiol. 2013





2016







• 297 patients enrolled in the S-ICD “Monaldi care”April 2014 to June 2020• 21 consecutive children and adolescents• mean age 13.9 years, range 8-18 years• mean body weight 59.3 kg, range 38-100 kg• Mean follow-up 41.9±21.9 months.





Paolo C. 14 yrs, 38kg



• From a cohort of 297 pts enrolled in the S-ICD “Monaldi care” registry• 14 consecutive complex ACHD patients (aged 35.9 +/- 16.7 years).• All the patients showed a good compliance to the device system with nocomplications (infections or skin erosions).• Four patients were listed for heart transplantation (HTX).







Impact of S-ICD vs ICDin ACHD patientsData from “Monaldi Care Registry”“ACHD population subset”

Unpublished data

No significant Differences in terms of:
• Hospital care• Time for procedure• Acute complicantions• Early/Late complications
• …...............



6 hours after implant



Good Cosmetic Outcome



Circ. Arrhythm. Electrophysiol. 2013



A. L. 27 yrsDiagnosis of TGA + VSD+ PS
•Aged 9 mths: Blalock-Hanlon atrial septectomy•Aged 3 yrs: Rastelli procedure•Aged 16 yrs: RV-PA conduit replacement•Aged 21yrs: Diagnosis of early conduit stenosis•Aged 25 yrs: Bicameral Pacemaker implant•Aged 26yrs: Repeated hosp.admission for CHF.LV EF:10%•Aged 27 yrs: in the waiting list for HTx.ECG 24h Holter: repeated n.s. VT







S-ICDScar

PMK Scar







Adult Congenital Heart Disease Unit. Monaldi Hospital - Naples, Italy

Combined subcutaneous implantable cardioverter defibrillator and
pacemaker devices in complex adult congenital heart disease.
A single-center experienced based study.

Sarubbi B et al. 2022

Unpublished data



Pt. Sex Age BSA(m2) Heart disease Indication to PMKimplant Indicationto S-ICD implant
#1 M 27 1.75 TGA + VSD + PS s/p Rastelli procedure SND 1° prevention

#2 M 73 1.84 Mitral valve stenosis s/p MV replacement AF with SVR 1° prevention

#3 M 41 2.07 TGA + VSD + PS s/p Senning procedure III° AVB 1° prevention

#4 M 29 2.12 ccTGA + VSD + PS + situs inversus s/p VSD closure + pulmonary valvereplacement III° AVB 2° prevention(VT/VF storm)

#5 M 43 1.82 DILV + TGA s/p pulmonary banding III° AVB 1° prevention

#6 M 18 2.01 ccTGA s/p tricuspid valve replacement III° AVB 1° prevention

#7 F 13 1.38 TOF + LQTS type II s/p radical correction Postop III° AVB 1° prevention

#8 M 61 2.35 Tricuspid valve endocarditis + atrial flutter s/p tricuspid valvereplacement + Maze procedure Postop III° AVB 1° prevention

#9 M 51 1.74 ccTGA III° AVB 1° prevention

#10 M 35 1.94 TGA s/p Mustard + SVC baffle stenting SND 1° prevention



TGA + VSD + PS s/p Senning procedure



ccTGA + VSD + PS + situs inversus s/p VSD closure + pulmonary valve replacement



DILV + malposition of great arteries s/p pulmonary banding



Tricuspid valve endocarditis + atrial flutter s/p tricuspid valve replacement + Mazeprocedure



ccTGA



F.R. 34 yrsValvular and subvalvular Stenosis s/p Surgery



Issues for the useof PMK and SICD in ACHD
SICD in the presence of unipolar pacing has been relativelycontraindicated.Artefacts from unipolar pacing could interfere withappropriate detection of VT/VF by the S-ICDRisk of the S-ICD under-sensing true VF due toinappropriate pacingInappropriate shock from double countingTest SICD during ventricular pacing with maximal output



 S-ICD can be used safely in ACHD with a permanent PMK.
 There are important issues with regards to testing and programming that

need to be addressed at the time of implantation.
 Patients should undergo the same screening as non-paced patients.
 Interference between the devices should be evaluated.
 Pacing spikes could be counted independently from the R waves by the S-

ICD.
 Post-shock pacing from the S-ICD could inhibit pacing from the

pacemaker and should be turned off.

Take-home messagePMK and SICD in ACHD
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 For PMK-dependent patients, the conditional zone for SVT discrimination
is not necessary.

 For pts who have tachy-brady synd., screening should be done during
pacing and native rhythm and both should pass in at least 1 vector.

 Some PMKs have safety features that convert pacing to unipolar in the
event of abnormal lead impedance or reversion to a back-up safety mode.
This should be turned off, if possible, or the device tested with the leads
programmed to unipolar pacing.

Take-home messagePMK and SICD in ACHD


