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Implantable loop recorder for 

unexplained syncope  

When to implant? 

 

http://images.vam.ac.uk/item/O81637/oil-painting-a-peasant-woman-fainting-from/


 Individuals <18 yrs 

 

 Military Population 17- 46 yrs 

 

 Individuals 40-59 yrs*  

 

 Individuals >70 yrs*    

15% 

 

20-25% 

 

16-19% 

 

23% 

 

Syncope  Reported Frequency 

*during a 10-year period 
Brignole M, Alboni P, Benditt DG,  et al. Eur Heart J, 2001; 22: 1256-1306. 



Syncope recurrence rate in young patients 

(< 40 years) without structural heart disease 

EHRA POSITION PAPER. Europace 2009;11: 671–687 



Prognosis of patients with uncertain diagnosis 

and low risk >40 years according the number of 

syncopes during life 

EHRA POSITION PAPER. Europace 2009;11: 671–687 



Recurrence of syncope in 

patients with or without SHD 

Solano et al. Eur Heart Journal 2004;1116-19 



Syncope: Etiology 

Orthostatic 
Cardiac 

Arrhythmia 

Structural 

Cardio- 

Pulmonary 

*  
 

 

1 

• Vasovagal 

• Carotid 

Sinus 

• Situational 
Cough 

Post- 

   micturition 

 

2 

• Drug  

  Induced 

• ANS 

 Failure 
Primary 

Secondary 

3 

• Brady 
Sick sinus 

AV block 

• Tachy 
VT 

SVT 

• Long QT 

Syndrome 

4  

• Aortic 

Stenosis 

• HOCM 

• Pulmonary 

Hypertension 

 

5 

• Psychogenic 

• Metabolic 

 e.g. hyper- 

 ventilation 

• Neurological 

Non- 

Cardio- 

vascular 

 

Neurally- 

Mediated 

Unknown Cause = 34% 

24% 11% 14% 4% 12% 





 Some causes of syncope are potentially fatal 
 Cardiac causes of syncope have the highest mortality rates 

The Significance of Syncope 
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Insertable Loop Recorder (ILR) 

Typical Location of the 

Reveal® Plus ILR 

17 gr 

61mm 

19 mm 



Always on watch, always informed 



Conventional Diagnostic Methods/Yield 

Test/Procedure Yield 
(based on mean time to diagnosis of 5.1 

months7 

History and Physical  

(including carotid sinus massage) 

49-85% 1, 2 

ECG 2-11% 2 

Electrophysiology Study without SHD* 11% 3 

Electrophysiology Study with SHD 49% 3 

Tilt Table Test (without SHD) 11-87%  4, 5 

Ambulatory ECG Monitors: 

 Holter 2%  7 

 External Loop Recorder 

(2-3 weeks duration) 

20% 7 

 Insertable Loop Recorder 

(up to 4 years duration) 

50-80% 6, 7,,8,9 

Neurological † 

(Head CT Scan, Carotid Doppler) 

 

0-4% 4,5,8,10 

1 Kapoor, et al N Eng J Med, 1983. 

2 Kapoor, Am J Med, 1991. 

3 Linzer, et al. Ann Int. Med, 1997. 

4 Kapoor, Medicine, 1990. 
5 Kapoor, JAMA, 1992 

. 

10 Stetson P, et al.  PACE. 1999; 22 (part II): 782. 

 

6 Farwell D, Eur Heart J 2006;27:351-356 

7 Menozzi C Circulation 2002;105:2741-2745. 

8 Edvardsson N Europace 2011;13:262-269 

9.FURUKAWA T. J Cardiovasc Electrophysiol 2011 





VALUE OF ILR IN THE PRESENCE 

OF DETECTABLE CARDIAC 

ABNORMALITIES 



 

ISSUE: Patients with Bundle Branch Block and 

Negative EP Test 

Brignole M., ET AL.,Circulation. 2001;104:2045-2050.  

 * 5 of these also had ≥1 presyncope 

** Drop-out before primary-end point 

52 Pts with BBB 

and Insertable Loop Recorder 

Syncope:  

22 Pts (42%)* 

ILR-Detected: 19 

AVB: 12 (63%) 

SA: 4 (21%) 

Asystole-undefined: 1 (5%) 

NSR: 1 (5%) 

Sinus tachy: 1 (5%) 

Not Detected: 3 

Stable AVB:  

3 Pts (6%) 
ILR-Detected 

Pre-Syncope: 

2 Pts (4%)** 

Death:  

1 Pt (2%) 

AVB: 2 (4%) 



ISSUE 

Patients with Bundle Branch Block and 

Negative EP Test 

Conclusion:  
 In patients with BBB and negative EP study, most syncopal  

recurrences have a homogeneous mechanism that is 

characterized by prolonged asystolic pauses mainly 

attributable to sudden-onset paroxysmal AV block 

 

Brignole M. Circulation. 2001;104:2045-2050.  





 

ISSUE: Patients with Heart Disease and a 

Negative EP Test 

Menozzi C, et  al. Circulation. 2002;105:2741-2745. 

35 Pts with Heart Disease 

and Insertable Loop Recorder 

Syncope: 6 Pts (17%) 

ECG-Documented: 6 Pts (17%) 

Pre-Syncope: 13 Pts (37%) 

ECG-Documented: 8 Pts (23%) 

AV block + asystole: 1 

A.Fib + asystole: 1 

Sinus arrest: 1 

Sinus tachycardia: 1 

Rapid A.Fib: 2 

Sustained VT: 1 

Parox. A.Fib/AT: 1 

Post tachycardia pause: 1 

No rhythm variations: 4 

Sinus tachycardia: 1 



ISSUE 

Patients with Heart Disease and 

a Negative EP Test 

Conclusions 
 Patients with unexplained syncope, overt heart disease, 

and negative EP study had a favorable medium-term 

outcome 

 Mechanism of syncope was heterogeneous 

 Ventricular tachyarrhythmia was unlikely 

 “ILR-guided strategy seems reasonable, with specific 

therapy safely delayed until a definite diagnosis is made.” 

 

Menozzi C, et  al. Circulation. 2002;105:2741-2745. 



VALUE OF ILR IN THE ABSENCE OF 

DETECTABLE CARDIAC 

ABNORMALITIES 



ISSUE 

Patients with Isolated Syncope 

and Tilt-Positive Syncope 

  

Moya A. Circulation.  2001;104:1261-1267.  

Follow-Up to Recurrent  

Spontaneous Episode 

111 Patients with Syncope  

No SHD, Normal ECG 

29: Tilt-Positive   82: Tilt-Negative  

“Isolated Syncope” 

Tilt Test Followed by 

Insertable Loop Recorder 



ISSUE 

Isolated Syncope vs. Tilt-

Positive Syncope 

Conclusions 
 Results similar in the two arms, including syncope  

recurrence and ECG correlation 

 Tilt-negative patients had as many bradycardias (18%) as 

tilt-positive patients (21%) 

 Most frequent finding was asystole secondary to progressive  

sinus bradycardia, suggesting a neuro-mediated origin 

 Homogeneous findings from tilt-negative and tilt-positive  

infer low sensitivity of tilt-testing 

 

 

Moya A. Circulation. 2001;104:1261-1267.  



Value of implantable loop recorder  

in diagnosis of syncope 

with and without structural heart diseases 

T. Pezawas et al. Heart 2008 

45 vs 51%  



Value of implantable loop recorder  

in diagnosis of syncope 

with and without structural heart diseases  

Solano et al. Eur Heart Journal 2004;1116-19 



ILR in syncope  

with normal heart 

 

Where in the workup? 



Randomized Assessment of  

Syncope Trial (RAST) 

Results: 
 Combining primary strategy with crossover, the diagnostic 

yield is 43% ILR only vs. 20% conventional only1 

 Cost/diagnosis is 26% less than conventional testing2 

 
1Krahn AD, et al. Circ. 2001;104:46-51.          2Krahn AD, et al.  JACC. 2003;42:495-501.  

Unexplained Syncope 

EF > 35% 

60 Patients 

AECG, Tilt, 
EP Study 

Diagnosis 

ILR 

+ 

– 

+ 

– 

ILR 
Conventional 

Testing 
(AECG, Tilt, EPS) 

30 Patients 30 Patients 

Primary 

Strategy 

Crossover 

14 6 

1 8 

+ + 



EaSyAS 





Stepwise Evaluation of  

Unexplained Syncope 

Iglesias H, et al.PACE 2009;32:S202–S206 

n=939 pts 



Stepwise Evaluation of  

Unexplained Syncope 

 A  standardized stepwise diagnostic 
evaluation establishes an etiology in 2/3 of 
patients referred for unexplained syncope and 
highlights the use of noninvasive tests for the 
investigation of unexplained recurrent syncope 

 

 

 In selected patients however, ILR established 
a diagnosis in over 50% of recipients, 
confirming its incremental benefit in patients 
with unexplained syncope after a negative 
standardized diagnostic evaluation 

Iglesias H.PACE 2009; 32:S202–S206 



Predicting the cause of syncope from 

clinical history in patients 

undergoing prolonged monitoring 

Sud S, et al:Heart Rhythm 2009;6:238–243 



In patients with syncope  

ILR for everybody? 

 



Indications for the use of diagnostic 

implantable loop recorders 

Europace 2009;11: 671–687 



High Risk Criteria that require 

immediate hospitalization or 

early intensive investigation 



Implantable loop recorder in the 

work-up of transient loss of 

consciousness 

Europace 2009;11: 671–687 



Conclusions 

 An ILR strategy can safely be undertaken in 

patients, who have a severe presentation of 

syncope (because of high risk of trauma or high 

frequency of episodes), that can benefit of a 

mechanism specific therapy  
 



Conclusions 

 In high-risk patients in whom a comprehensive 

evaluation did not demonstrate a cause of 

syncope or lead to specific treatment 

 



Conclusions 

 

 In the less severe forms of syncope, clinical 
evaluation is sufficient to establish a likely 
mechanism of syncope in the majority of 
patients and no further investigation is usually 
necessary 

  



Conclusions 

 Patients at low risk for arrhythmic syncope are not 
candidates for ILR monitoring 
 

 ILR is not indicated when the probability of 
syncope recurrence during the longevity of the 
battery is low  
 

  



ΕΥΧΑΡΙΣΤΩ ΠΟΛΥ 

 


