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 Transient loss of consciousness of  

     - rapid onset,  

     - short duration, 

     - spontaneous complete recovery 

 

Syncope / Definition  

Eur Heart J 2009; 30: 2631-2671 



Underlying mechanism 

Transient global cerebral hypoperfusion 

Syncope  

Eur Heart J 2009; 30: 2631-2671 



www.escardio.org/guidelines 

http://www.escardio.org/guidelines


Neurally-mediated Syncope  

Eur Heart J 2004; 25: 2054-2072 

Neurally –mediated syncope refers to a reflex 

that, when triggered, gives rise to vasodilatation 

and bradycardia, although the contribution of both 

to systemic hypotension may differ considerbly 



Vasovagal Syncope   

• Typical 

• Atypical 



Typical VVS 

Is diagnosed when LOC is precipitated by triggers 

such as emotional distress or orthostatic stress and 

is associated to autonomic prodromes 

2009 ESC Guidelines on Syncope. Eur Heart J 2009; 30: 2631-2671 



VVS / Triggers 

Emotional distress: intense excitement, fear, severe 

pain, disgust, blood phobia, instrumentation, 

medical setting. 

Orthostatic stress: prolonged standing / sitting, 

particularly in crowded places and in hot 

enviroments. 

Alboni P. et al. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



VVS / Diagnosis 

Prodromes due to activation of autonomic system. 

Vagal activation: nausea, vomiting, abdominal 

discomfort, yawning, sighing, etc.  

Sympathetic activation: pallor, sweating, 

palpitations, pupillary dilatation,. 

Alboni P. et al. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



VVS / Diagnosis 

Besides autonomic symptoms, there may be also 

prodromal symptoms due to  

cerebral hypoperfusion: blurred vision, dizziness, 

lightheadedness,. 

Alboni P. et al. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



Atypical VVS 

Is diagnosed when the episodes of LOC occur 

without any evident trigger and prodromes, the tilt 

test is positive, and other competing causes of 

syncope have been excluded 

2009 ESC Guidelines on Syncope. Eur Heart J 2009; 30: 2631-2671 



The pathophysiological mechanism underlying 

vasovagal syncope is still uncertain, is probably 

different in different patients and difficult to 

establish in the single case                                                                                   

VVS / Mechanisms 



VVS / Mechanisms 

•  Activation of Atrial / Pulmonary Baroreceptors 

•  Paroxysmal Discharges from Higher CNS Centers 

•   Sensitivity of Aortic / Carotid Baroreceptors 

•  Abnormality in Central Processing of Afferent Signals 

•  Responsiveness of Peripheral Cardiac/Vasc Receptors 

•  Release of Endorphins, Serotonin, Vasopressin, NO 

•  Activation of Ventricular Mechanoreceptors 
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VVS / Epidemiology 

• VVS is a common symptom, but its true 

incidence is difficult to estimate because only a 

small percentage of patients seek medical advice 

• It is likely that up to 40% of people faint at least 

once in their life and prevalence is higher in the 

females. 

Solbiati M, Sheldon RS. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



Frequency of the causes of syncope in general population, Emergency Department 
and specialized clinical settings from some recent studies 

ESC Guidelines on Syncope. Eur Heart J 2009; 30: 2631-2671 



VVS / Epidemiology 

• Syncope incidence shows a bimodal 

distribution, with two peaks: before 20 and after 

65 years old. 

• Vasovagal syncope is the most frequent type of 

syncope in young people; cardiovascular 

diseases, orthostatic hypotension and multiple 

causes are more prevalent in the elderly. 
Solbiati M, Sheldon RS. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



Typical VVS / Diagnosis  

Is easily diagnosed during the initial evaluation at 

the time of medical history taking, on the basis of 

its peculiar clinical features, in particular presence 

of the  

1)  characteristic triggers  

2)  prodromal symptoms 

 
Alboni P. et al. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



Atypical VVS / Diagnosis  

The diagnosis may be suspected at the initial 

examination if some clinical features are present, 

but should be confirmed by performing tilt testing 

and by excluding other competing diagnosis with 

further examinations. 

 

Alboni P. et al. In Alboni P, Furlan R. (eds.) Vasovagal syncope, Springer 2015 



Clinical features suggestive of VVS 

• Absence of heart disease 

• First episode at young age (<35 years) 

• Long history of recurrent syncope (>4 years) 

• During a meal or post-prandially (<2 hours) 

• After exertion 

• Concomitant use of vasodepressive drugs 

• Migraine 

 



•  Tilt testing  

•  ILR 

•  ATP test 

 

VVS / Laboratory investigations 





for the diagosis of Vasovagal Syncope 

Very popular  

& widely accepted method  

Head-up tilt test 



• Short-duration 
• Long-duration 

Unmedicated Pharmacologic 

• Isoproterenol 

• Nitroglycerin 

• Edrophonium 

• Adenosine 

• Clomipramine  

Protocols / Head-up tilt test  



Int J Cardiol 2013; 168: 27-35 



Forleo C, et al. Int J Cardiol 2013; 168: 27-35 



HUTT / Diagnosis of VVS 

• Head-up tilt testing is characterized by high overall yield 

for diagnosing VVS, enabling to support the test as a first 

choice investigation in the assessment of individual 

susceptibility to neurally mediated syncope 

• Tilt testing protocols potentiated with nitroglycerin have 

the highest diagnostic accuracy (greatest sensitivity with 

acceptable specificity) and should be preferred 



•  Tilt testing  

•  ILR 

•  ATP test 

 

VVS / Laboratory investigations 



Unexplained syncope / Late ILR 

Diagnostic yield: 35% (176/506) 

Pooled data from 11 studies 

Moya Circulation 2001, Menozzi Circulation 2002, Brignole Circulation 2001, Krahn Circulation 1995, Khran Ciculation 1999, 
Nierop PACE 2000, Boersma Europace 2004,  Lombardi Europace 2005,   Pierre Europace 2008 



Therapy of Vaso-Vagal Syncope 
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Treatment of VVS 

Only rarely  

necessary 



Vasovagal Syncope 

 

• Is a begnin condition 

• Is not a threat to life 

• Does not impair quality of life 

Majority of cases 



Treatment - VVS 

•  Frequent syncopal episodes 

•  No predictable circumst. / warning sympt. 

•  Important physical injury 

•  Potential occupational hazard 

Indicated 



Therapeutical Options 

 

•  Non-pharmacological 

•  Pharmacological 

•  Electrical 



VVS / Rationale for pacing 

To counteract                                                 

the cardioinhibitory component                     

of the pathological reflex  



Pacing for VVS / Studies 

•  Randomized open-label control 

•  Randomized double-blind placebo-control 



 VPS VASIS SYDIT 

Pts no. 54 42 93 

Mean age 43 60 58 

Median no. of syncopes 14-35 5.5 7-8 

Tilt test + + + 

Control arm  no pm no pm atenol 

Recurrence (Pm arm) 22% 5% 4% 

Recurrence (control arm) 70% 61% 25% 

p value 0.000 0.000 0.004 

Pacemaker RDR DDI 
45-80 

RDR 

 

Randomized open-label controlled studies 

VPS. J Am Coll Cardiol 1999; 33: 16-20 
VASIS. Circulation 2000; 102: 294-299     SYDIT. Circulation 2001;104:52-57 

Risk  

83% 

92% 

Mean FU: few mo – 3.7 yrs 



 VPS II SYNPACE 

Pts no. 100 29 

Mean age 49 53 

Median no. of syncopes 16 14-10 

Tilt test + / - + 

Control arm  pm off pm off 

Recurrence (Pm arm) 33% 50% 

Recurrence (control arm) 42% 38% 

p value ns ns 

Pacemaker RDR RDR 
 

Randomized double-blind placebo-controlled trials 

Risk  

-21% 

+32% 

VPS II. JAMA 2003; 289: 2224-2229          SYNPACE. Eur Heart J 2004; 25: 1741-8 



                                                                              

a substancial placebo effect                                    

of pacemaker implantation 

Randomized double-blind placebo-controlled trials 



VVS / Limitation of pacing 

The vasodepressor component                            

is not affected by pacing and may be 

responsible for the LoC at the time          

the pathological reflex develops 



 

 

It has been suggested that selecting patients 

with vasovagal syncope for PM implantation  

on the basis of the results of implantable loop 

recorder may give better results  

 

 

Pacing for VVS 



Eur Heart J 2006; 27: 1085-92 



Brignole M et al. Eur Heart J 2006; 27: 1085-92 

90% 

59% 

1 year 

Patients with documentation of 
asystole by ILR at the time of 

spontaneous syncope 

PM 



Time to first recurrence of syncope according to the intention-to-
treat analysis  (ISSUE III) 

 Brignole M et al. Circulation. 2012;125:2566-2571 

75% 

43% 

PM 

2 years 



Kaplan–Meier freedom from syncope recurrence after pacemaker therapy in tilt-negative 
asystolic neurally mediated syncope (NMS) and in tilt-positive asystolic NMS patients.  

Brignole M et al. Circ Arrhythm Electrophysiol. 2014;7:10-16 

Syncopal recurrence rate 
PM, TT-  5% 
PM, TT+ 55% 
No PM    64% 



HUTT / PM implantation 

• These results suggest that HUTT may be utilized as a tool 

to decide pacemaker implantation in patients with 

presumed VVS but, paradoxally and differently from what 

believed in the past, only for patients with negative 

response to HUTT and with documented asystole during 

spontaneous syncopal recurrences in the follow-up.  

• On the contrary, caution should be recommended over 

pacemaker implantation in patients showing asystole 

during HUTT. 



Diagnostic algorithm 

Michele Brignole et al. Eur Heart J 2015;36:1529-1535 



Time to first recurrence of syncope in the 3 pacemaker subgroups and in the 
implantable loop recorder group.  

Michele Brignole et al. Eur Heart J 2015;36:1529-1535 

22% 

37% 

3% 
8% 



Eur Heart J 2009; 30: 2631-2671 



VVS / Pacing indication 

Class IIa recommendation 

Cardiac pacing is recommended in patients 40 years of 

age or older, with frequently recurrent and unpredictable 

syncope, and with documented spontaneous pauses during 

electrocardiographic monitoring (≥3 sec if symptomatic 

and ≥6 sec if asymptomatic). 

Moya A et al. Eur Heart J 2009; 30: 2631-2671 



VVS / Pacing indication 

However, owing to the risk of complications following 

pacemaker implantation and the fact that electrical 

therapy may be ineffective in a significant percentage of 

patients considered to be appropriate candidate (25% at 2 

years in ISSUE III trial), pacing should be considered 

only in highly selected patients, especially those with 

repeated injury and limited or absent prodromes. 

Sheldon RS et al. Heart Rhythm 2015; 12(6): e41-e63 




