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REVEAL LINQ SYSTEM ADVANTAGES 
REVOLUTIONIZING CARDIAC MONITORING 

The smallest, most powerful insertable cardiac monitor 

One-third the size of a AAA battery (1.2 cc) 

Up to a 3-year longevity for 
long-term monitoring5 

MR Conditional at 1.5 and 
3.0 Tesla 

Minimally invasive, simplified 
insertion procedure6 

96.7% of patients very satisfied or 
satisfied with Reveal LINQ ICM after 
insertion7 

References: 
5. Reference the Reveal LINQ ICM Clinician Manual for usage parameters. 
6. Reveal LINQ Usability Study. Medtronic data on file. 2013.  
7. Pürerfellner H, Prashanthan S, Pokushalov E, et al. Miniaturized Reveal LINQ insertable cardiac monitoring system: First-in-
human experience. Heart Rhythm. June 2015;12(6):1113-1119.  



REVEAL LINQ SYSTEM ADVANTAGES 
SIMPLE INSERTION PROCEDURE 

Best location:  
45 degrees to 
sternum over 4th 
intercostal space,  
2 cm from left  
edge of sternum 

97% 
of physicians 
found the 
insertion tool 
simple and 
intuitive.6 

References: 
6. Reveal LINQ Usability Study. Medtronic data on file. 2013. 
. 



REVEAL LINQ SYSTEM ADVANTAGES 
SMART ECG DATA STORAGE 

ECG data storage: 59 minutes total 

Automatically detected: 29 minutes 

Pause, Brady, Tachy 

End of episode 

Start of episode 

30 sec 30 sec 

Automatic detection 

AT/AF 

2 minutes of longest AF episode stored since last interrogation in addition 
to the 27 minutes of automatically detected episodes. 



DETECTION/TERMINATION MEMORY STORAGE 
 
ATRIAL EPISODES 

2min 

Detection 

Programmed AF 
Recording Threshold Termination 

6 

ECG only stored if the episode is longer than the Programmed AF Recording 
Threshold. 



DETECTION EPISODES & DIAGNOSTICS 



CARDIAC COMPASS® REPORT 
 
TRENDED DIAGNOSTICS 

Daily AF Burden 

Ventricular Rate during AF 

Day & Night Heart Rate 

Patient Activity 

Heart Rate Variability 

Ventricular Rate Histograms 

10 seconds of Longest AF 
In the past 90 days 



Patient Assistant 

4 episodes @ 7.5 minutes each 

3 episodes @ 10 minutes each 

2 episodes @ 15 minutes each 

Patient-activated 

Patient-activated 

Patient-activated 

9 min prior 

14 min prior 1 min 

1 min 

1 min 6.5 min prior 

REVEAL LINQ SYSTEM ADVANTAGES 
SMART ECG DATA STORAGE 

ECG data storage: 59 minutes total 

Patient-activated: up to 30 minutes 



 

Multiple true Brady 
episodes detected 
and 2 Patient 
Activated episodes 
recorded 

SMART ECG DATA STORAGE   

 Patient-activated  
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DETECTING AF IN LINQ 

 Define how LINQ detects AF 

The patterns of R-R variability are analyzed using the 
Lorenz plot over a two minute period of time 

 

 It is not a rolling two minutes, it starts over 
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DETECTOR PRINCIPLE: LORENZ  

 
PLOT 

Sarkar et al.  
IEEE Trans Biomed Eng.  
2008 Mar;55(3):1219-24.  



Sinus AF 

CLUSTER SIGNATURES IN   LORENZ PLOT 



24 HOURS OF RHYTHM SHOWING AF ON THE LORENZ 
PLOT 



P-SENSE DETAILS 

Finding the presence of single P-wave between two R-
waves 

1. P-wave Averaging 

2. P-wave feature extraction algorithm 

3. P-wave evidence accumulation 

4. Modify AF evidence 



P-SENSE 
 
P-WAVE AVERAGING 

1 2 3 4 

Average 4  
Baseline ECG 

Rate/ Irregularity 
criteria 



P-SENSE ALGORITHM DESCRIPTION 
P-WAVE FEATURE EXTRACTION - EVIDENCE OF 1P BETWEEN 2RS 
 
 
 

18 

f(x) 

First Derivative 

Measures the rate of  

change of y to x 

 

f’(x) 

P-wave Window      Baseline Window 

f’’(x) Second Derivative 

Determines whether a 

point is a local max or min 

Function (average 
of 4 windows) 

In the first derivative, we 
extract P-wave features 
using zero crossings 

In the second derivative we 
extract P-wave features by 
looking at the amplitude of 
the signal at the zero 
crossings 



f(x) 

First Derivative f’(x) 

P-wave Window      Baseline Window 

f’’(x) Second Derivative 

Function 
(average of 4 
windows) 

Evidence of P-wave 
• 2X baseline 

amplitude at zero 
crossings 

• One pos / one neg 
or one of each 

P-SENSE ALGORITHM DESCRIPTION 
P-WAVE FEATURE EXTRACTION - EVIDENCE OF 1P BETWEEN 2RS 
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 Kirchhof P, Benussi, S, Kotecha D, et al. 2016 ESC Guidelines for the management of atrial fibrillation 

developed in collaboration with EACTS. Eur Heart J. Published online August 27, 2016 



Sanna T, Diener HC, Passman RS, et al. Cryptogenic Stroke and Underlying Atrial Fibrillation (CRYSTAL AF). N 
Engl J Med. 2014; 370(26):2478-2486 
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LINQ ICM CASE STUDY 
 

 Pertinent Patient History 

 61-year old female with ischemic stroke of unknown cause on June 
13, 2014. 

 History of HTN, Hyperlipidemia, & DM 

Medications: lisinopril, pravastatin, metformin, & nifedipne 

 

 Stroke Hospitalization Workup 

 CT and MRI of head 

 Carotid Ultrasound 

 Echo – Normal 

 ECG - Normal Sinus Rhythm, no AF on telemetry 



LINQ ICM CASE STUDY 
 

 Cardiology Consult 

No AF detected on ECG or telemetry during 
hospitalization 

LINQ ICM device implanted 

LINQ device programmed to detect AF  

Patient discharged to home 



47 DAYS LATER…..LINQ DOCUMENTS AF 
 

May Jun 5 Jun 19 Jul 3 Jul 17 Jul 31 Aug 14 

• AT/AF Summary shows: 

• Patient’s first episode 
of AF detected 

• 0.2% of time spent in 
AT/AF 

Cardiac Compass® Report 



47 DAYS AFTER IMPLANT… AF DETECTED 



47 DAYS AFTER IMPLANT… AF DETECTED 



CASE SUMMARY 

LINQ ICM documented AF that previous workups 
could not prove 

Patient put on Eliquis 5 mg BID to prevent 
recurrent stroke  

LINQ ICM remains implanted to continuously 
monitor the patient’s AF Burden  
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