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Definition of SYNCOPE

“…a sudden and transient loss of 
consciousness that may result from a wide 
spectrum of cardiovascular, neurologic and 

metabolic abnormalities”

Greek words:  ‘syn’ = ‘with’ ‘koptein’ = ‘to cut’ or interrupt

 Self-limited loss of consciousness and postural tone

 Relatively rapid onset

 Variable warning symptoms

 Spontaneous complete recovery

Definition of SYNCOPE

Section I:

Prevalence and Impact

 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 Mortality

Soteriades ES, Evans JC, Larson MG, et al. Incidence and prognosis of syncope.N Engl J Med. 2002;347(12):878-885. [Framingham Study Population]



Impact of Syncope

1Linzer, J Clin Epidemiol, 1991.
2Linzer, J Gen Int Med, 1994.
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Syncope:
A Symptom…Not a Diagnosis

Syncope: Aetiology

Unknown Cause = 34%

1
• Vasovagal
• Carotid 

Sinus
• Situational
Cough
Post-

micturition

Neurally-
Mediated

24%

Orthostatic

2
• Drug 

Induced
•Dehydration
• ANS

Failure
Primary
Secondary

11%

5
• Psychogenic
• Metabolic

e.g. hyper-
ventilation

• Neurological

Non-
Cardio-
vascular

12%

DG Benditt, UM Cardiac Arrhythmia Center

* 

Cardiac
Arrhythmia

Structural
Cardio-

Pulmonary

3
• Brady
Sick sinus
AV block

• Tachy
VT
SVT

• Long QT 
Syndrome

4 
• Aortic 

Stenosis
• HOCM
• Pulmonary
Hypertensio
• PE
• ARVC

14% 4%

Cardiac related

Section III:

Diagnosis and 
Evaluation Options



Initial Evaluation
(Primary Care/Clinic/Emergency Dept.)

 Detailed history

 Examination

 Investigations

Syncope
Evaluation and Differential Diagnosis

 Complete Description
 From patient and observers, mobile phones-videos

 Associated/Prodromal Symptoms

 Onset

 Posture

 Duration of Attacks

 Sequelae

History – What to Look for

Neurally-mediated syncope

• Absence of cardiac disease

• Long history of syncope usually occurring before 40 yrs.

• After sudden unexpected unpleasant sight, sound, smell or pain

• Prolonged standing or crowded, hot places

• Nausea, vomiting associated with syncope

Tunnel vision, tinnitus, yawning

• During or in the absorptive state after a meal

• With head rotation, pressure on carotid sinus (as in tumours, shaving, tight 
collars)

• After exertion

During a meal

3 P’s : Provocation, Prodromal, Postural

Syncope caused by orthostatic hypotension

and other syndromes of orthostatic intolerance

• After standing up

• Temporal relationship with start of medication leading to hypotension or 
changes of dosage

• Prolonged standing especially in crowded, hot places

• Presence of autonomic neuropathy – Diabetes Mellitus or parkinsonism

• After exertion



49 year 
old male

Cardiac syncope

• Presence of severe structural heart disease

• During exertion, or supine

• Preceded by palpitation or accompanied by chest pain

• Family history of sudden death

Abnormal ECG

Epileptic seizure Neurocardiogenic
syncope

Symptoms pre event Aura (déjà vu, jamais vu), 
chewing, lip smacking, 
abnormal stereotypical
behaviour

Situational, nausea, 
vomiting, abdominal 
discomfort, yawning, 
dizziness, sweating, 
blurred vision. 
Improvement lying down

Findings during LOC Tonic-clonic movement, 1-
2min., rhythmic, 
hemilateral clonic
movements

Myoclonic jerks~80%, 
<15-30 sec.,

Blue Pallor

Tongue biting Common (side) Uncommon/rare (tip)

Incontinence Common Common

Symptoms after the event Prolonged confusion > 
10min., aching muscles

Short duration (<30sec), 
nausea and vomiting

Epilepsy versus syncope

RED FLAGS Symptoms and Signs

Syncope with:

- No warning

- With Exercise/ exertion.

- Palpitations

(sequence of events v. important i.e. if palpitations  & THEN dizziness = more likely cardiac)

- Chest pain/ SOB

- Being supine

- Cardiac hx

- Signs of heart failure

- Abnormal ECG 

- Prolonged LOC, post recovery confusion for longer than a minute or so.

- FH of sudden death even neonatal deaths, Cot deaths, drowning

- New onset or severe headaches

- Frequent recurrence, severe injury or driving involvement e.g. PSV,HGV drivers.

Examination

 Cardiovascular

Pulse

Blood Pressure – supine and upright (1, 3 min.)

Heart murmurs

Signs of Heart Failure

Carotid sinus massage (>60 years)

Abnormal BP fall is defined as a progressive and sustained fall in systolic BP 
from baseline value >_20 mmHg or diastolic BP >_10 mmHg, or a decrease 
in systolic BP to < 90 mmHg.



Carotid Sinus Massage

 Outcome:
3 sec asystole and/or 50 mmHg fall in systolic blood 

pressure with reproduction of symptoms =

Carotid Sinus Syndrome (CSS)

 Contraindications
 Carotid bruit, known significant carotid arterial disease, 

previous CVA, MI last 3 months

 Risks
 1 in 5000 massages complicated by TIA

Investigations

12-Lead ECG

 Normal or Abnormal?
MI (Q waves, ST-T wave abnormalities)

Severe Sinus Bradycardia/pauses

Bundle Branch block, Axis deviation, AV Block

Preexcitation (WPW), Long QT, Brugada

Tachyarrhythmia (SVT, VT)

 Short sampling window (approx. 12 sec)

Montana physician 

Dr Norman Jeff Holter 
develops a 75 pound 
backpack that can 
record the ECG in one 
lead and transmit the 
signal.

Rocky Mountain Med J 
1949; 747-751

The Beginning: 1949 
HOLTER Analysis

Holter monitor VS Event monitor



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

Echocardiography

Electrophysiology Study without SHD*

Electrophysiology Study with SHD

11% 3

49% 3

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

Ambulatory ECG Monitors:

 Holter 1-2%  7

 External Loop Recorder

(2-3 weeks duration)

20% 7

 Insertable Loop Recorder

(up to 14 months duration)

65-88% 6, 7

Neurological †

(Head CT Scan, Carotid Doppler) 0-4% 4,5,8,9,10

* Structural Heart Disease
† MRI not studied

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
6 Krahn, Circulation, 1995
7 Krahn, Cardiology Clinics, 1997.
8 Eagle K,, et al. The Yale J Biol and Medicine. 1983; 56: 1-8.

9 Day S, et al. Am J Med. 1982; 73: 15-23.
10 Stetson P, et al.  PACE. 1999; 22 (part II): 782.

TILT TABLE TEST

 PREPARATION:
 2 hour fast, 

 no drugs for 5 half-lives before

 TEST:
 Rest quietly for 20-40 mins

 Head-up tilt 60-80 degrees

 Duration 45 mins

 Continuous monitoring HR / BP

 Resuscitation equipment / staff

Head-Up Tilt Test (HUT)

DG Benditt, UM Cardiac Arrhythmia Center

ESC guidelines 2018

Tilt testing should now be considered a means of exposing a hypotensive 
tendency rather than being diagnostic of Vasovagal syncope

Patient Activator Reveal® Plus ILR 9790 Programmer

Implantable Loop Recorder

83 yo woman
Bradycardia: Pacemaker 
implanted

Reveal ® ILR recordings;  Medtronic data on file.



Conventional EP Testing in Syncope

 Limited utility in syncope evaluation

 Most useful in patients with structural heart 
disease
 Heart disease……..50-80%

 No Heart disease…11-50%

 Relatively ineffective for assessing 
bradyarrhythmias

Brignole M, Alboni P, Benditt DG, et al. Eur Heart Journal 2001; 22: 1256-1306.

Electroencephalogram

Not a first line of testing

Syncope from Seizures

Abnormal in the interval 
between two attacks – Epilepsy

Normal – Syncope

Unexplained Syncope Diagnosis
History and Physical Exam 

Surface ECG, supine and upright BP

Neurological 
Testing

• Head CT Scan

• Carotid Doppler

• MRI

• Skull Films

• Brain Scan

• EEG

CV Syncope 
Workup

• Holter

• Tilt Table

• ELR or ILR

• Echo

• EPS

Other CV 
Testing

• Exercise Test

• Angiogram

Psychological 
Evaluation

Endocrine 
Evaluation

• Glucose

• Cortisol

Adapted from: W.Kapoor.An overview of the evaluation 
and management of syncope. From Grubb B, Olshansky B (eds) 
Syncope: Mechanisms and Management. 
Armonk, NY: Futura Publishing Co., Inc.1998.

Section IV:

Specific Conditions and 
Treatment Options

Principal Causes of Orthostatic Syncope

 Drug-induced (very common)
 Diuretics
 Beta blockers
 Antihypertensives
 Tamsulosin/Indoramin

Elderly - polypharmacy

 Secondary autonomic failure
 Diabetes 
 Alcohol 
 Amyloid
 Spinal cord injuries

 Alcohol 
 Orthostatic intolerance apart from neuropathy

 Primary autonomic failure
 Multiple system atrophy
 Parkinsonism

Fall in SBP >20 
mm Hg or fall in 
DBP>10 mm Hg 
within 3 minutes 
of standing



Postural Orthostatic cardiac syndrome (POTS)
• Dysautonomia

• Orthostatic intolerance, young females (12-50 yrs).

• Increase in heart rate by 30 beats/min (>40 bpm, 12-19 years), 
from baseline or >120/min within 10 minutes from lying to 
standing. No fall in BP

• Symptoms: headache, fatigue, nausea, weakness, sweating, 
anxiety, palpitations, dizziness, vertigo, presyncope, tremulous, 
dyspnoea/hyperventilation, sleep disorder

• Labelled “neurosis” or “panic attacks”

h d i t t

Associated with deconditioning, recent infections, chronic fatigue 
syndrome, joint hypermobility syndrome, and a spectrum of non-
specific symptoms such as headache and chest pain. 

Pathophysiology: heterogeneous, ? deconditioning, immune-
mediated processes, excessive venous pooling, and a 
h d i t t

Neurally-Mediated Reflex Syncope 
(NMS)

 Vasovagal syncope (VVS)

 Carotid sinus syndrome (CSS)

 Situational syncope
 post-micturition

 cough

 swallow 

 defecation

 blood drawing

 post prandial

 etc.

Prevalence of VVS

In general:

 VVS patients younger than CSS patients

 Ages range from adolescence to elderly 
(median 43 years)

 Pallor, nausea, sweating, palpitations are common

 Amnesia for warning symptoms in older patients

The older you are:
• Consider other causes besides is neurally mediated reflex syncope
• The less likely the cause is benign

 Neurally Mediated Physiologic 
Reflex Mechanism with two 
Components:

 Cardioinhibitory   (    HR )

 Vasodepressor   (     BP )

 Both components are usually 
present

Vasovagal Syncope (VVS): Clinical Pathophysiology

Variable 

contribution

Spontaneous VVS 39 yr. old female



Management Strategies for VVS

 Optimal management strategies for VVS are a 
source of debate
 Patient education, reassurance, instruction

 Fluids, salt, diet

 Tilt Training

 Support stockings

 Counter-pressure maneuvers

 Drug therapies

 Pacing
 Class II indication for VVS patients with positive HUT and 

cardioinhibitory or mixed reflex

Counter Pressure Manouvres

VVS: Pharmacologic Rx

 Salt /Volume
 Salt tablets, ‘sport’ drinks, fludrocortisone

 Beta-adrenergic blockers
 1 positive controlled trial (atenolol), 

 1 on-going RCT (POST)

 SSRIs
 1 controlled trial

 Vasoconstrictors (e.g., midodrine)
 1 negative controlled trial (etilephrine)

VVS: Tilt-Training

 Objectives
Enhance Orthostatic Tolerance

Diminish Excessive Autonomic Reflex 
Activity

Reduce Syncope Susceptibility / 
Recurrences

 Technique
Prescribed Periods of Upright Posture

Progressive Increased Duration

 Reserved for patients who have failed 
medical therapy

Most useful in cardio-inhibitory syncope 
(>3 sec. with sycope or asymptomatic and 
>6 sec.)

 Dual chamber pacing

 Sophisticated algorithims – rate drop 
response

Status of Pacing in VVS
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Carotid Sinus Syndrome (CSS)

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

Role of Pacing in CSS --
Syncope Recurrence Rate

Brignole et. Al. Diagnosis, natural history and treatment. Eur JCPE. 1992; 4:247-254

0%

25%

50%

75%

No Pacing Pacing

57%

%6

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)

Syncope Due to Arrhythmia or 
Structural CV Disease

Principal Causes of Syncope due to 
Structural Cardiovascular Disease

 LV systolic dysfunction

 Acute MI / Ischemia
Acquired coronary artery disease 

Congenital coronary artery anomalies

 HOCM

 Acute aortic dissection

 Pericardial disease / tamponade

 Pulmonary embolus / pulmonary 
hypertension

 Valvular abnormalities
 Aortic stenosis, Atrial myxoma

Syncope Due to Cardiac Arrhythmias

 Bradyarrhythmias
 Sinus arrest, exit block

 High grade or acute complete AV block

 Tachyarrhythmias
 Atrial fibrillation / flutter with rapid ventricular 

rate (e.g. WPW syndrome)

 Paroxysmal SVT or VT

 Torsades de pointes

Drug-Induced QT Prolongation
 Antiarrhythmics

 Class IA ...Quinidine, Procainamide, Disopyramide
 Class III…Sotalol, Ibutilide, Dofetilide, Amiodarone, (NAPA)

 Psychoactive Agents
 Phenothiazines, Amitriptyline, Imipramine, Ziprasidone

 Antifungal Agents
 Fluconazole, cotrimoxazole, itraconazole), ketoconazole

 Antibiotics
 Erythromycin, Pentamidine,

 Nonsedating antihistamines
 (Terfenadine), Astemizole, azelastine, diphenhydramine, ebastine*,

hydroxyzine,

 Others
 (Cisapride), Droperidol (http://www.sads.org.uk/drugs_to_avoid.htm)



1. Paroxysmal atrial fibrillation

2. Structurally normal heart on echo

3. Possible pericarditis/myocarditis
and pneumonia aged 19

4. Hay fever

5. Normal CT coronary angiogram,
with a calcium score of 0 and no
coronary artery disease (2014)

6. Gout

7. Fractured left ankle, left hip and
left shoulder – 2015.

44 yr. old male

On flecainide 50 mg and 
bisoprolol 2.5 mg – pill in 
pocket

Treatment of Syncope Due to 
Bradyarrhythmia

 Class I indication for pacing using dual-
chamber system wherever adequate 
atrial rhythm is available

 Ventricular pacing in atrial fibrillation 
with slow ventricular response

Treatment of Syncope Due to 
Tachyarrhythmia

 Atrial Tachyarrhythmias;
AVRT due to accessory pathway – ablate pathway
AVNRT – ablate AV nodal slow pathway
Atrial fib– Pharmacotherapy, pacing, ablation
Atrial flutter – Ablation of reentrant circuit 

 Ventricular Tachyarrhythmias;
Ventricular tachycardia – ICD or ablation where appropriate
Torsades de Pointes – withdraw offending Rx or ICD (long-

QT/Brugada)

 Drug therapy may be an alternative in many 
cases

Update 2014

Refer within 24 hours for specialist 
cardiovascular assessment by the most 
appropriate local service, anyone with
TLoC who also has any of the following:

• An ECG abnormality

• Heart failure (history or physical signs).

• TLoC during exertion.

• Family history of sudden cardiac death in 
people aged younger than 40 years and/or an 
inherited cardiac condition.

• New or unexplained breathlessness.

• A heart murmur.

Syncope associated with:

• No warning & assoc. with trauma

• Occurring whilst supine

• Cardiac History 
(IHD/Cardiomyopathy/ Congenital 
Heart Disease)

At a Glance 
Guide for 
Medical 

Practioners

Feb. 2020



Cases

30.04.2014

30.04.2014

30.04.2014

24.06.2012

Brother’s ECG - Brugada syndrome



39 yr old 
male

23/12/15

78 years



9.92 seconds pause 

Case 2

59 yr. Female

Case 2A Case 2A



Case 2A Case 4
12th February 2013

Case 4
20th March 2013 (5 weeks later)

Referred to Electrophysiologist

Case 4

77 Male

Case 4



Cardiac vs Epileptic Seizures 

Implantable loop recorder

Contacted local cardiologist for further follow up

Also followed up by neurologist

DON’T DRIVE

Case 4

C
ase 4A

C
ase 4A

C
ase 4A

Case 4A

C
ase 5A



C
ase 5A

Case 5A

4 months later

6 months later

Case 5A Case 5A

Conclusion

 In patients with known cardiac disease 
syncope should be fully investigated

 Diagnosis can be established in most cases 
with history and limited investigations

 Tilt table test useful in diagnosis of vaso-
vagal syndrome and carotid sinus sensitivity

 Most patients with vaso-vagal syndrome 
respond to medical therapy

Syncope

A Diagnostic and 
Treatment Strategy
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