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Implantable Devices and Syncope
ICD, Pacemaker, CRT and ILR

Dr Jonathan Lyne FHRS

Consultant Cardiologist and Electrophysiologist

Blackrock Clinic and Beacon Hospitals

Arrhythmic syncope is highly probable when the ECG shows:

• Persistent sinus bradycardia <40 b.p.m. or sinus pauses >3 s in awake state and in 

absence of  physical training; 

• Mobitz II second- and third-degree AV block;

• Alternating left and right BBB;
• VT or rapid paroxysmal SVT;

• Non-sustained episodes of  polymorphic VT and long or short QT interval; or

• Pacemaker or ICD malfunction with cardiac pauses. 

Indications for Pacing – Cardiac Syncope

ILR – Detecting arrhythmic syncope

ILR Selection

� Exclude those with indication for PPM or ICD

� Include patients with high probability of  recurrence

ILR Documentation
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ILR Traces
ILR Cases

Areas of interest in which ILRs have been investigated: 

Bundle branch block (BBB) in whom paroxysmal atrioventricular (AV) block is likely despite negative 
complete EPS: an arrhythmia was observed in 41% of these patients (being paroxysmal AV block in 70%) 
under ILR observation, based on pooled data from three studies

Epilepsy suspected but the treatment proven ineffective: in pooled data, an attack could have been 
documented by ILR in 62% of patients, with an arrhythmic cause being responsible in 26% 

Unexplained falls: in pooled data, an attack could have been documented by ILR in 70% of patients, with an 
arrhythmic cause being responsible in 14%

Patients with HCM, arrhythmogenic right ventricular cardiomyopathy (ARVC), or primary electrical diseases

Areas of  development Cardiac Pacing

Sinus node disease
Sinus node disease
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High grade AV block Pacing for Reflex Syncope

Cardiac Pacing Cardiac tachyarrhythmia

Cardiac tachyarrhythmia A history of  pacing innovation 

First External
Pacemaker 

Synergist

1989

Activitrax

1986

Byrel

1979

5858 

1970

5800 

1958

Chardack - Greatbatch

1960

MicroMinix

1990

Elite

1991

Kappa ®

1998

Thera ™

1995

Adapta ®

2006

EnPulse

2004

First Implantable 
Pacemaker 

Pediatric Asynchronous
Pulse Generator

Rate response Radically
smaller size

1st Micro-
processor-based, 
Mode switching

Full automaticity

MVP, Full
automaticity

Rate response via activity 
& minute ventilation

Dual chamber 
rate response

2011

EnRhythmMRI ™

1st MRI-
Conditional

Advisa MRI ®

2nd MRI-
Conditional

2013

Micra ®

Transcatheter 
Pacing System 

2015
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Pacing – what’s new?

• Leadless devices

• His Bundle Pacing

• Subcutaneous ICD / S-ICD – new version

• Remote monitoring – blended biological sensors

• Infection control - Tyrx Mesh

• Longevity - Battery technology

• Extraction

Reliable but…

Why leadless pacing?

�93% smaller than conventional pacemaker

�99.2% implant success (0.1% dislodgments, 0.01% infection)

�No venous occlusion

�No risk of  generator erosion

�12 year longevity

�Only single chamber devices currently

Micra Implant
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His Bundle Pacing
Remote monitoring

Patient’s Home

Boston Scientific 

CRM Device

Device Managing Physicians

Objectives

• Device management 

• Arrhythmia management

Health Following Physicians

Objectives

• Collaborative patient management  

• HF management

LATITUDE®

Communicator

LATITUDE®

Web Server

External Sensors

Remote Monitoring

S-ICD S-ICDSystem Therapy

� Biphasic shock

� 80J (delivered)
� Up to 5 shocks per episode 

� Charge time to 80J ≤ 10 sec

� Post-shock pacing only

� Full featured episode storage

� Battery longevity: 5 years* 

* Normal use, defined as 3 full-energy capacitor charges per year
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Optimal Device Placement One Month Post-Operative 

Third Generation
What next?

Impulse Dynamics – CCM Device
First batteryless solar-powered pacemaker

Vogel et al Heart Rhythm 2015
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Leadless, batteryless pacemaker
- a Swiss approach to pacemaker longevity

Vogel et al Heart Rhythm 2016


