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Discussion Goals 

² Clinical prevalence and societal impact of 
cryptogenic stroke 

² AF’s role in ischemic strokes 
² Traditional workup 
² Effectiveness of implantable loop 

recorders in complimenting workup 



US Stroke Statistics 

Ø Kills ~130,000 people annually – 1 out of 
every 19 deaths! 

Ø On average, 1 person dies from a stroke 
every 4 minutes 

Ø > 795,000 people suffer a stroke 
•  ~610,000 are first or new strokes 
•  ~185,000 (nearly 1:4) are recurrent 

Ø Leading cause of long-term disability 

http://www.cdc.gov/stroke/facts.htm 







Stroke Etiologies 

Subtypes of Ischemic Stroke 
 
•  Large artery 

atherosclerosis (15-20%) 
•  Cardioembolic (20-25%) 
•  Small artery occlusion 

(20-25%) 
•  Other/Uncommon (2-4%) 
•  Cryptogenic (30-40%) 

 
 

Arterial 
Occlusion (85%) 

Haemorrhage 
from Vessel 

Rupture (15%) 

Adams HP et al. Stroke 1993; 24; 35-41 
Grau AJ et al. Stroke 2001; 32:2559-2566 

•  Cryptogenic (30-40%) 



Cryptogenic Stroke 

An ischemic stroke that cannot be attributed 
to large vessel atherosclerosis, small artery 
occlusion, cardioembolic origin, or other/
uncommon causes despite an extensive 
evaluation. 

Adams HP et al. Stroke 1993; 24; 35-41 



Typical Workup 
Large Vessel 
Atheroma 

Small Vessel 
Disease 

Cardioembolic Other/
Uncommon 

CT-angiogram 
MRA 
Transcranial Doppler 
Carotid duplex 

CT-angiogram 
MRA 

TTE 
TEE 
 
EKG 
Holter 
MCOT 
ZioPatch 

Hypercoagulable 
workup including 
blood work and 
genetic testing 
 
Basic blood work 
ESR 
Syphilis (RPR) 



ATRIAL FIBRILLATION AS A 
SOURCE FOR STROKE 



Risk of Stroke with AF 

Wolf PA, et al. Stroke 1991;22:983-988 



AF Classification - Stroke Risk 

Hart RG. JACC 2000;35:183-7 

3.2 3.33.2 3.3



TRENDS 
AF burden ≥ 5.5hrs of AF on any day in the last 30 days was 
associated with a doubling of risk for a thromboembolic event. 

Glotzer TV. Circ Arrhythmia 2009;2:474-480. 



ASSERT Trial 

Healy JS. NEJM 2012;366:120-129. 

•  2580 pts recently implanted with a pacemaker or ICD and no prior h/o AF 
•  All patients > 65yo and h/o HTN 
•  Monitored for occurrence of AT or AF >190 bpm and > 6 min in the first 3 

months after implantation 
•  Followed patients for 2.5yrs for ischemic stroke or embolism 



ASSERT Trial 

Healy JS. NEJM 2012;366:120-129. 

Risk of stroke ~4%/yr if CHADS2 > 2 



AF Morbidity & Mortality 

Morbidity: 
•  Increases risk of embolic CVA 3-5X;  
•  Constitutes 1/3 of all embolic strokes > 60 yr (15% of all strokes 

nationally)1 

 

Mortality: 
•  Increases mortality independent of preexisting risk factors: 

Odds ratio: 1.5 in men and 1.9-2.1 in women2, 3 

1 Arch Internal Med 1994;154: 1449-1457. 
2 Benjamin E. Circulation 1996;98: 946-952. 
3 Conen D. JAMA 2011; 305:2080-7. 



ROLE FOR IMPLANTABLE 
LOOP RECORDERS 



• N = 1491  

• Acute stroke or TIA 
and no history of AF  

• ECG monitoring in 
Hospital 

• 24-hour Holter 
recording if normal 
ECG 

• 7-day event monitor 
if normal Holter 
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1. Jabaudon D. Et al. Stroke 2004;35:1647-1651. 
2. Cotter, P.E., et al. Neurology, 2013 Apr 23;80(17):1546-50 
3. Ritter, M.A., et al. Stroke, 2013 May;44(5):1449-52. 

Seek and Ye Shall Find… 



Commercially Available ILRs 



Basic Implantation of ILR 

•  Minimally invasive 
•  No leads or fluoroscopy required 
•  Well-tolerated 
•  Monitoring can last up to 3 years 
•  Now with wireless transmission of data 



Cardiac Compass® Report 
Trended Diagnostics 

Daily AF Burden 

Ventricular Rate 
During AF 

Day/Night HR 

Patient Activity 

Heart Rate 
Variability 



Crystal AF – ISC 2014  
Late Breaking Abstract 

•  441 patients 
randomized 

•  Primary Endpoint – AF 
detection @ 6 months 

•  Follow-up 1, 6, 12, and 
every 6 months 
thereafter till study end 

•  AF defined as any 
episode lasting > 30 
seconds 



Crystal AF – ISC 2014  
Late Breaking Abstract 

ILR superior to standard 
monitoring in detecting AF 

6 mo 

12 mo 

36 mo 



 Monitoring to Detect AF 

6 months 

12 months 

Crystal AF – late breaking abstract; ISC 2014 



Summary 
u Cryptogenic stroke accounts for 30-40% of all 

ischemic strokes 
u Asymptomatic AF may be detected in up to 25-30% 

of patients with cryptogenic stroke 

u Thoroughly investigating for AF is paramount since 
detection will impact treatment and potentially 
prevent recurrent stroke 

u Implantable loop recorders offer a powerful solution 
for long term monitoring 


