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Device Monitoring in the 1980’s

• 1982

• Steven Spielberg

• John Williams

• Budget $10.5 million

• Initial theater run >120 mil tkts



Device Monitoring in the 1980’s

ET’s makeshift communicator TTM for pacemakers

By Mattingly23 - Own work, CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=4415373 https://thoracickey.com/follow-up/



TTM (primitive remote monitoring)

• Introduced into clinical practice 1971

• Nonmagnet – assess rhythm (intrinsic or paced) and sensing

• Magnet – pacing capture and tracking battery (magnet rate)

Hayes et al Cardiac Pacing, Defibrillation, and Resynchonization 2013



TTM (primitive remote monitoring)

TMT (Threshold Margin Test)
3bts at 100 bpm

Amplitude of third pace decreased 25%
Failure to capture

Hayes et al Cardiac Pacing, Defibrillation, and Resynchonization 2013

• Introduced into clinical practice 1971

• Nonmagnet – assess rhythm (intrinsic or paced) and sensing

• Magnet – pacing capture and tracking battery (magnet rate)



A pacemaker should have a in person device 
check at least every:

A. 3 months

B. 6 months

C. 12 months 

D. 24 months
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Contemporary Remote Monitoring



Heart Rhythm, Vol 12, No 7, July 2015 



Remote Interrogation vs Remote Monitoring

• Remote Interrogation: 
• routine, scheduled, remote device interrogations 

• similar to in-office check 

• +/- capture threshold. 

• Remote Monitoring: 
• automated transmission of data based on prespecified alerts related to device 

functionality and clinical events.

• Alerts of abnormal device function or arrhythmia events. 



Heart Rhythm, Vol 12, No 7, July 2015 



Benefit of RI for Identifying
Clinically Adverse Events

J Am Coll Cardiol 2009;54:2012–9



Benefit of RI for Identifying
Clinically Adverse Events

J Am Coll Cardiol 2009;54:2012–9

Among patients undergoing RI, 446 of 676 events (66%) were detected as 
compared with only 3 of 190 events (2%) in patients undergoing IPE+TTM. 



Remote Monitoring is Safe

Eur Heart J. 2013;35(2):98-105

155 Patients with primary prevention ICD
No significant difference was found in mortality, hospitalization rate, or hospitalization length
58% reduction in FU visits for the Y-group

(RM + Quarterly IPE)

(RM + Yearly IPE)



RM Reduces Inappropriate Shocks

RM allows early detection of:
• SVT

• Oversensing

• Lead malfunction

ECOST study JCE 2014; 25: 763-770



RM reduces inappropriate shocks most 
commonly by detecting

A. SVT

B. Oversensing

C. Lead malfunction
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RM Survival Benefit

High percent time RM
Low percent time RM
No RM

J Am Coll Cardiol 2015;65:2601–10 



RM in Clinical Practice:  AF



RM in Clinical Practice:  CHF



RM in Clinical Practice: BiV pacing %



Maximize BiVentricular Pacing %
Survival Benefit

Hayes et al Heart Rhythm 2011;8:1469 –1475 



RM in Clinical Practice:  Alert for ”VF” episode



RM in Clinical Practice:  Alert for ”VF” episode

Noise at time of eyelid surgery



ILR inserted for syncope in setting of LBBB



Recommended Routine Device Follow-up

• RM combined with annual IPE is preferred to calendar based IPE (1A)
• FU 3-12 months for PPM’s

• FU 3-6 months for ICD’s

• Offer RM to all device patients (1A)



RM Benefits Patients

• Detect clinically relevant device issues more efficiently

• Detect arrhythmias such as AF

• Reduces inappropriate ICD shocks

• Allows monitoring of CHF diagnostics


