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Cardiac Implantable Electronic Devices(CIED) malfunctions:
- Devices (Pacemakers – ICDs – CRTdevices)
- Leads (pacing-sensing –Defibrillation)



Devices malfunctioning(Recall):
Mandatory Replacement
Carefully monitoringPossible Replacement
Carefully monitoring



ICD: Marquis – 2005 (suddenbattery depletion 0.2-1.5% risk)PM: Sigma – 2005 (hybrid circuitproblems 0.17-0.30% risk)

Medtronic Recall



Boston Scientific – Guidant Recall



St.Jude – Abbott Recall



Biotronik Recall



Elamedical-Livanova-Microport Recall
ICD 2003-2004:
Serie Alto modelli DR 614, VR 615, MSP 617, DR 624,VR 625, MSP 627 - premature battery depletion (2.6%)

PM 2003:
Modelli Symphony DR 2550, Rhapsody DR+ 2530,Rhapsody DR 2510, Rhapsody D 2410, RhapsodySR 2210 -> no output (0.75%)



What to do?



Devices malfunctioning Recall:
Mandatory Replacement
Carefully monitoringPossible Replacement
Carefully monitoring



Device Replacement:• Easy procedure (not leads removing)…..but- Additionaly unnecessary pocket opening(increased infective risk)- Additional Hospital costs
Device Carefully monitoring:• Not additional risk related to opening pocket…but- Additional time consuming follow up(home monitoring mandatory)- Additional Hospital costs



Recall Device Replacement:CIEDS Companies economic problem

Real default risk: 0.5-3%....…possible > 90% useless replacement



Leads (pacing-sensing-defibrillation) malfunctions:
Related problems:• Spiral Fracture- partial (pacing-sensing conductor –defibrillation coils)- complete• Insulation leak• Spiral externalization



Pacing-sensing ICD leadpartial fracture
• Noise -> oversensing• Sudden impedances increasing• Very short and irregular RR cycles• Inappropriate ICD shocks• Pseudo-arrhythmic storm• No Pacing



Pacing-sensing ICD leadpartial fracture
• Noise -> oversensing• Sudden impedances increasing• Very short and irregular RR cycles• Inappropriate ICD shocks• Pseudo-arrhythmic storm• No Pacing

noise

noise



Prevention Algorithm (LIA)
V-V short intervals -> 3000 Ohms impedance

ALARM
Lead replacement before inappropriate ICDs shocks





Leads (pacing-sensing-defibrillation)malfunctions:• Insulation leak• Spiral externalization



Leads (pacing-sensing-defibrillation)malfunctions:• Insulation leak• Spiral externalization



Leads malfunction without leads damage and with Device OK:
- Lead (s) Displacement- Perforation- High pacing threshold- Sensing malfunction



Malfunctioning lead(s) extraction+New lead(s) implantation

Malfunctioning PM-ICD-CRT Lead ?No reprogrammation resolution?

Malfunctioning lead(s) abandoning+New lead(s) implantation



Malfunctioning lead(s) abandoning+New lead(s) implantation
PRO- Less procedural risks (no related extraction risks)

CONTRO- New lead(s) access difficulty(possible controlateral and tunnellization necessity)- Interference between new and old leads risk- Connectors compatibility- MRI future incompatibility with abandoned leads



Malfunctioning lead(s) extraction+New lead(s) implantation
Extraction related probems:- Possible lead break during extraction -> partial removing- Displacememt risk of concomitant lead(s)- New lead(s) access difficulty- Vascular damage (death?) risk- CCH stand-by

More difficult (and dangerous):- Complete lead fracture (possible difficulty to mandrine insertion)- Spiral inportant Extroflexion- Perforation (pericardial tamponade)- Old passive fixation lead- Double-coil ICD lead-



Malfunctioning lead(s) extractionMalfunctioning lead(s) abandoning

- Very aged patient- Low probability future RMN- Low interference leads risk(new lead far vs old lead)- Necessity of simpler and faster procedure

- Non very aged patient- Presence of more leads- Not very aged Leads(better active fixation and single coil)- Necessity of future RMN- Better extraction material

ALWAYS EXTRACTION:- Dangerous leads(extroflexion/Perforation)- Infective leads/system





To avoide
«Full Metall Jacket»

patient….
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