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Loss of consciousness: a common clinical problem



Significance of Syncope
“The only difference between syncope and 
sudden death is that in one you wake up”. 



Syncope

presyncope

Transient 
LOC

Loss of 
consiousness

Coma

A lot of terminology causing confusion 
in everyday clinical practice…



SYNCOPE:a T-LOC due 
to transient global 
cerebral hypoperfusion 

Clarification of Definitions
Loss of 

Consiousness
A cognitive state in which one 
lacks awareness of oneself and 
one’s situation, with an inability to 
respond to stimuli 

Transient LOC Self-limited loss of consciousness 
that can be divided into syncope 
and nonsyncope conditions 

Nonsyncope 
conditions:not 
caused by 
cerebral 
hypoperfusion



Syncope:Definition

Syncope is a SYMPTOM of T-LOC (transient 
loss of consciousness) due to transient global 
cerebral hypoperfusion characterized by 
rapid onset, short duration, and spontaneous 
complete recovery



Clarification of Definitions



Syncope: an important clinical entity
Why?



Syncope: the impact 
Annual U.S. Emergency Dept. Visits
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• ~19% of the population will have at least one 
syncopal event in their lifetime

1

• 10% of falls by elderly are believed due to 
syncope

2

• Major morbidity reported in 6%
1

(e.g., fractures, motor vehicle accident)

• Minor injury reported in 29%
1

(e.g., lacerations, bruises)

1Kenny RA, et al. eds. The Evaluation and Treatment of Syncope. Futura;2003:23-27.
2Kapoor W. Medicine. 1990;69:160-175.



Syncope:  High Incidence 
and Likely to Increase

• 7814 participants followed for an 
average of 17 years, 822 reported 
syncope 

• Estimated 10-year cumulative incidence 
of syncope was 6%

• The incidence rates increased with age, 
with a sharp rise at 70 years

• 22% of the study participants with 
syncope had a recurrence

Soteriades et al. NEJM 2002; 347: 878



Syncope
• In one-third of participants, a 

cause for syncope could not be 
assigned

• Risk of death was increased by 
31% among all participants with 
syncope

• Risk of death was doubled
among participants with cardiac 
syncope 

• Neurologic T-LOC (CVA, TIA, 
seizure) also associated with 
three-fold risk of stroke

Soteriades et al. NEJM 2002; 347: 878



Epidemiology

Lombrosso et al Pediatrics 1967, Soteriades et al NEJM 2003, Ganzeboom et al Am J Cardiol 2003



Clarification of Definitions

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope



Causes of True Syncope

Orthostatic Cardiac
Arrhythmia

Structural
Cardio-

Pulmonary

1
• VVS
• CSS
• Situational
Cough
Post-

Micturition

2
• Drug-Induced
• Volume 

depletion
• ANS Failure
Primary
Secondary

3
• Brady
SN 

Dysfunction
AV Block

• Tachy
VT
SVT

• Channel-
opathy

4
• Myocardial 

Ischemia
• DCM
• Aortic 

Stenosis
• HCM
• PH
• ARVC
• Aortic 

Dissection

Neurally-
Mediated

Unexplained Causes = Approximately 1/3

DG Benditt, MD. U of M Cardiac Arrhythmia Center



Classification of syncope



Causes of Syncope





Unexplained Syncope: ISSUE
Classification

63%

5%

18%

14%



Frequency of the causes of syncope 
according to presence of CVD disease 



Conditions Uncommonly 
Associated With Syncope



Conditions Uncommonly 
Associated With Syncope



Conditions Uncommonly 
Associated With Syncope



Neurally Mediated Syncope: pathophysiology



Vasovagal Syncope Classification

Cardioinhibitory
Vasodepressor
Mixed



Orthostatic syncope
• When vertical, blood follows gravity and pools.
• Increased sympathetic tone counteracts this.
• If the response is inadequate, syncope occurs.
• Drop in BP: 20 systolic or 10 diastolic within 3 minutes of 

standing
• Present in 40% of patients over 70 years old
• May be due to

– Drugs
– Volume loss
– Neurologic damage



Orthostatic Hypotension

 Etiology

 Drug-induced (very common)
• Diuretics

• Vasodilators

 Primary autonomic failure
• Multiple system atrophy

• Parkinson’s Disease

• Postural Orthostatic Tachycardia 
Syndrome (POTS)

 Secondary autonomic failure
• Diabetes 

• Alcohol 

• Amyloid

Brignole M, et al. Europace, 2004;6:467-537.



Syncope: QOL Impact

0%

25%

50%

75%

100%

73%1

71%2

60%2

37%2

Anxiety/
Depression

Alter Daily
Activities

Restricted
Driving

Change
Employment

1Linzer M. J Clin Epidemiol, 1991;44:1037-1043.
2Linzer M. J Gen Int Med, 1994;9:181-186.
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A pt with Syncope: 
how should I approach? 



www.escardio.org/guidelines



www.escardio.org/guidelines





Syncope initial evaluation

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope

History, Physical Examination, ECG



Clarification of Definitions

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope



Clarification of Definitions 

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope



Clarification of Definitions 

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope





ECG

• Abnormal in 50% of patients.  Identifies potential cause in 2-
11%

• Pre-excitation

• Conduction Delays

• MI

• LVH/RVH (Hypertrophic CM, Aortic Stenosis, Pulmonary HTN)

• QT Interval (QTc=460) should raise suspicion

• Brugada Abnormalities

• Epsilon Waves (ARVC)



Strickberger, S. A. et al. Circulation 2006;113:316-327

ECG changes in the Brugada syndrome



Strickberger, S. A. et al. Circulation 2006;113:316-327

Different patterns of QT 
prolongation in LQTS



Kenigsberg, D. N. et al. Circulation 2007;115:e538-e539

Twelve-lead ECG in normal sinus 
rhythm with epsilon wave



CSS
Etiology

 Sensory nerve endings in             
the carotid sinus walls respond      
to deformation

 “Deafferentation” of neck 
muscles may contribute

 Increased afferent signals to
brain stem

 Reflex increase in efferent vagal 
activity and diminution of 
sympathetic tone results in 
bradycardia and vasodilatation

Carotid Sinus



Carotid sinus massage
• Site

– Carotid arterial pulse just 
below thyroid cartilage

• Method
– Massage, not occlusion.
– Right followed by left, 

pause between
– Duration:5-10 seconds
– Posture: supine and erect

• Risks
– 1/5000 massages 

complicated by TIA

• Outcome
– 3 sec asystole and/or 

50mmHg fall in systolic 
blood pressure with 
reproduction of symptoms 
==CAROTID SINUS 
SYNDROME

• Contraindications
– Carotid bruit, known but 

significant carotid arterial 
disease, previous CVA, MI 
last 3 months.



CSS
Carotid Sinus Syndrome

 Syncope clearly associated with carotid sinus stimulation is 
rare (≤1% of syncope) 

 CSS may be an important cause of unexplained syncope/falls 
in older individuals

 Prevalence higher than previously believed

 Carotid Sinus Hypersensitivity (CSH)

• No symptoms

• No treatment

Kenny RA, et al. J Am Coll Cardiol. 2001;38:1491-1496.
Brignole M, et al. Europace. 2004;6:467-537.
Sutton R. In: Neurally Mediated Syncope: Pathophysiology, Investigation and Treatment. Blanc JJ, et al. eds. Armonk, NY: Futura;1996:138.



www.escardio.org/guidelines



Risk stratification

“Syncope may be an acute result of major hemodynamic abnormalities 
or a manifestation of serious underlying disease”



www.escardio.org/guidelines



Characteristics associated with cardiac 
causes of syncope

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope



Characteristics associated with
non cardiac causes of syncope

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope



Short and long term morbidity and mortality 
risk of syncope 

2017 ACC/AHA/HRS Guideline for the Evaluation and  Management of Patients With Syncope



Scoring for prediction of serious events 
in pts with syncope



Conditions that may impose hospital admission



www.escardio.org/guidelines

Patient Disposition After Initial Evaluation for Syncope

Colors correspond to Class of Recommendation in Table 1.
ED indicates emergency department; pts, patients. 



Further evaluation



www.escardio.org/guidelines

Additional Evaluation and Diagnosis 

Colors correspond to Class of Recommendation in Table 1.
*Applies to patients after a normal initial evaluation without significant injury or 
cardiovascular morbidities; patients followed up by primary care physician as needed.
†In selected patients (see Section 1.4).
CT indicates computed tomography; CV, cardiovascular; ECG, electrocardiogram; EPS, 
electrophysiological study; MRI, magnetic resonance imaging; OH, orthostatic 
hypotension; and TTE, transthoracic echocardiography.



Diagnostic Assessment: Yields

Yield (%)

Initial Evaluation

History, Physical Exam, ECG, Cardiac Massage 50-70
Other Tests/Procedures

Head-Up Tilt 27

External Cardiac Monitoring 5-13

Insertable Loop Recorder (ILR) 43-883-5

EP Study <2-5

Exercise Test 0.5

EEG 0.3-0.5

MRI No data 
available6



Cardiac Imaging

COR LOE Recommendations

IIa B-NR
Transthoracic echocardiography can be useful in selected 
patients presenting with syncope if structural heart 
disease is suspected.

IIb B-NR
CT or MRI may be useful in selected patients presenting 
with syncope of suspected cardiac etiology.

III: No 
Benefit B-R

Routine cardiac imaging is not useful in the evaluation of 
patients with syncope unless cardiac etiology is 
suspected on the basis of an initial evaluation, including 
history, physical examination, or ECG.

Cardiovascular Testing



Heart Monitoring Options

ILR

Event Recorders
(non-lead and loop)

Holter Monitor

12-Lead

2 Days

7-30 Days

Up to 14 
Months

10 Seconds

OPTION

TIME (Months)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Brignole M, et al. Europace, 2004;6:467-537.



Cardiac Monitoring



Tilt Table Testing



Stress Testing



Electrophysiological Testing



Autonomic Evaluation

COR LOE Recommendation

IIa C-LD
Referral for autonomic evaluation can be useful to 
improve diagnostic and prognostic accuracy in selected 
patients with syncope and known or suspected 
neurodegenerative disease.

Neurological Testing

Determine the underlying cause of  neurogenic OH
Provide prognostic information
Have therapeutic implications.



COR LOE Recommendations

IIa C-LD

Simultaneous monitoring of an EEG and hemodynamic 
parameters during tilt-table testing can be useful to 
distinguish among syncope, pseudosyncope, and 
epilepsy.

III: No 
Benefit B-NR

MRI and CT of the head are not recommended in the 
routine evaluation of patients with syncope in the absence 
of focal neurological findings or head injury that support 
further evaluation.

III: No 
Benefit B-NR

Carotid artery imaging is not recommended in the routine 
evaluation of patients with syncope in the absence of 
focal neurological findings that support further evaluation.

III: No 
Benefit B-NR

Routine recording of an EEG is not recommended in the 
evaluation of patients with syncope in the absence of 
specific neurological features suggestive of a seizure.

Neurological Testing



Treatment



Neurally Mediated Syncope



Vasovagal Syncope

Colors correspond to Class of Recommendation in Table 1.
VVS indicates vasovagal syncope.



Sachin et al Am J Med 2007

Vasovagal Syncope: Pace or not?



Third International Study on Syncope of Uncertain Etiology (ISSUE-3)

Brignole et al Circulation 2012



Third International Study on Syncope of Uncertain Etiology (ISSUE-3)

Brignole et al Circulation 2012

AR  57%



52 patients (26 TT+ and 26 TT-) 
with asystolic neurally mediated 
syncope received a pacemaker. 

Syncope recurred in 8 TT+ and in 
1 TT- patients in 21 months fu







SAFE PACE study: Kenny et al JACC 2001
Pacing reduced falls 70%, Syncopal events 53%, Injurious events 70%



Orthostatic 
Hypotension

Colors correspond to Class 
of Recommendation in 
Table 1.
BP indicates blood pressure; 
OH, orthostatic hypotension.

Midodrine, Droxidopa, Hydrocortisone IIa
Puridostigmine, Octreotide IIb



LBBB and syncope?



In patients with both syncope and BBB, 
syncope is suspected to
be attributed to atrioventricular AVB, 
with EPS being able to
predict the development of AVB in 87% 
of patients.

In patients with BBB and negative EPS, 
the risk of developing a
stable AVB was shown to be close to 
20% after 4 years, with the
risk of syncope recurrence being close 
to 40% at 3 years.

LBBB and syncope: EPS

Am J Cardiol 1999;83:1334-7

The positive predictive value is ≥ 
80% to identify the patients
who will developed AV block.

That show a significant reduction 
in syncopal recurrences in
patients with positive EPS 
treated with PM, compared with 
a control group of untreated 
patients with negative EPS.

Eur Heart J 2011;32:1533-1541
Eur Heart J 2009;30:2631-2671



Βundle Branch Block and Syncope: 
HV interval to predict AV Block 

Progression Rate







Bundle Branch Block and Syncope
Bradycardia detection in Bundle Branch Block (B4) study



Bundle Branch Block and Syncope
Bradycardia detection in Bundle Branch Block (B4) study

7%

33%



LBBB when to pace?





Be aware that…



Conclusions
• Diagnosis, Aetiology, Risk stratification
• INITIALLY: detailed history, physical examination, a 
resting 12-lead electrocardiogram (ECG)

• Hospital evaluation and treatment is recommended for 
patients presenting with syncope who have a serious 
medical condition relevant to the syncope

• Non cardiac causes of syncope have a better prognosis
• Routine and comprehensive laboratory testing is not 
useful in the evaluation of patients with syncope. 
Towards Targeted Actions!





THANK YOU FOR YOUR ATTENTION



Bundle Branch Block and Syncope
Bradycardia detection in Bundle Branch Block (B4) study

Other Key messages:

 45% of the patients with a negative EPS, 
an arrhythmia was still documented by ILR

 No difference in mortality rate between 
patients diagnosed at Phase I or II, and 
those who had implanted ILR (6.0 vs. 
6.5%).



Connolly et al JAMA 2003

Vasovagal Syncope: Pace or not?

Raviele et al Eur Heart J 2004



SAFE PACE
Syncope And Falls in the Elderly – Pacing And Carotid Sinus Evaluation

 Objective

• Determine whether cardiac 
pacing reduces falls in       
older adults with carotid     
sinus hypersensitivity

 Randomized controlled 
trial (N=175)

• Adults > 50 years, 
non-accidental fall, 
positive CSM

• Pacing (n=87) vs. 
No Pacing (n=88)

 Results

• More than 1/3 of adults over 
50 years presented to the 
Emergency Department 
because of a fall

• With pacing, falls  70%

• Syncopal events  53%

• Injurious events  70%

Kenny RA. J Am Coll Cardiol. 2001;38:1491-1496.



Sutton et al Circulation 2000

Vasovagal Syncope: Pace or not?

Ammirati et al Circulation 2001



Falls:
Incidence, Recurrence, CSH*

1 J Am Geriatr Soc. 1995.
2 Richardson D, et al. PACE. 1997;20:820.

0

25

50

75

Incidence
> Age 65

Recurrence CSH* Present
in Fallers > Age 50
Presenting at ER

30% 1

50% 1

23% 2

*Carotid Sinus Hypersensitivity



Outcomes of syncope

Soteriades et al. NEJM 2002; 347: 878
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No Pacing Pacing

57%

%6

CSS 
Role of Pacing – Syncope Recurrence Rate

 Class I indication for pacing 
(AHA and BPEG)

 Limit pacing to CSS 
that is:
• Cardioinhibitory
• Mixed

 DDD/DDI superior to VVI
• Mean follow-up = 6 months

Brignole M, et al. Eur JCPE. 1992;4:247-254.



SAFE PACE

 Conclusions

• Strong association between non-accidental falls and 
cardioinhibitory CSH

• These patients usually not referred for cardiac assessment

• Cardiac pacing significantly reduced subsequent falls

• CSH should be considered in all older adults who have 
non-accidental falls

Kenny RA, J Am Coll Cardiol. 2001; 38:1491-1496.



Pathophysiological Basis of Classification of syncope



www.escardio.org/guidelines



www.escardio.org/guidelines

Scoring for prediction of serious events in pts with 
syncope



Treatment Strategies for Orthostatic Intolerance

 Patient education, injury avoidance

 Hydration

• Fluids, salt, diet 

• Minimize caffeine/alcohol

 Sleeping with head of bed elevated

 Tilt training, leg crossing, arm pull

 Support hose

 Drug therapies

• Fludrocortisone, midodrine, erythropoietin

 Tachy-Pacing (probably not useful)

Brignole M, et al. Europace, 2004;6:467-537.



BP responses in different types of syncope

VVS120

60

Time (mins)

BP (mmHg)

OH
Elderly 

dysautonomic 
pattern

BP after standing



Postural Orthostatic Tachycardia 
Syndrome

• Upright symptoms without hypotension.
• Upright tachycardia—excessive HR response to maintain a low 

normal BP.  
• 500,000 Americans, usually  young women
• Partial dysautonomia
• Antecedent infection, surgery, pregnancy
• Treatment—low dose propanolol 10mg tid



Carotid Sinus Syncope
• Syncope related to 

head turning, 
shaving, wearing a 
tight collar

• Pathophysiology
– Carotid sinus 

pressure causes a 
reflex decrease in 
heart rate and blood 
pressure



Situational Syncope
• Related to micturition, defecation, 

swallowing or coughing
• Induced by baroreceptor and 

mechanoreceptors causing vagal 
stimulation

• Circumstances of the event are 
typically diagnostic



More on Orthostatic Hypotension
• Volume loss

– Assoc. with tachycardia
• Medications

– Seen in elderly 45% of 
time

• Situational
– Micturition, cough, 

postprandial, carotid sinus 
sensitivity, defecation, 
laughing

• Adrenal insufficiency

• Primary autonomic 
disease
– Idiopathic, parkinsons 

disease, multisystem 
atrophy (Shy-Dragger)

• Secondary autonomic 
disease
– Neuropathic (dm, amyloid, 

alcoholism, autoimmune, 
vitamin deficiency, etc)

– CNS (cva, MS, tumors, 
spinal cord)



Neurogenic Orthostatic Hypotension



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. 



Frequency of the causes of syncope according to 
presence of CVD disease 

Soteriades et al NEJM 2002



Risk Stratification


