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Objectives

1. Understand the varying presentation of the three different types of 
syncope
2. Appreciate high and low risk features
3. Determine the type of investigations based on presenting features
4. Understand the role of different testing modalities



Epidemiology
Syncope is common: 1-1.5% of emergency department visits

12-15% of patients are admitted to hospital (an overall decrease): 0.9/1000 population in New 
Brunswick, to 0.3/1000 in Alberta and Manitoba. Overall lower rate than other countries.

In-hospital mortality 0.7% (0.4-1.1%) across the provinces

Economic burden: including hospitalization, outpatient visit, and physician and drug cost: >90$ 
million/year (Alberta between 2009-2014)

Lifetime incidence of 32-35% of the general population (Canada, Netherlands)



Syncope and TLOC: Transient Loss of Consciousness

Syncope : TLOC due to cerebral hypoperfusion, characterized by a rapid onset, short 
duration, and spontaneous complete recovery.  

A sudden cessation of cerebral blood flow for as short as 6-8 seconds can cause complete 
loss of consciousness.

A systolic blood pressure of 50-60mmHg (30-45mmHg at the brain level) in the upright 
position, can similarly cause a loss of consciousness

Presyncope: symptoms and signs that occur before unsconsciousness in syncope



Syncope

Reflex Syncope

Non-Cardiac Syncope

Vasovagal: orthostatic and 
emotional types
Situational:
Micturition, GI stim 
(swallowing), coughing, 
sneezing, post-exercise
Carotid sinus syndrome

Orthostatic intolerance
Exacerbated by venous pooling 
during exercise, post-prandial, and 
prolonged bedrest

Dehydration
Medication: vasodilators, diuretics, 
anti-depressants, phenothiazines
Neurogenic: 

-primary autonomic failure
-Parkinsons, MSA

-secondary autonomic f.
-DM, amyloid, CKD

POTS: postural orthostatic tachycardia
Orthostatic hypotension

Cardiac Syncope

Arrhythmic: brady, tachy
Structural: Mi, aortic 
stenosis, HCM, cardiac 
masses, tamponade, 
congenital…
Cardiopulmonary: PE, 
aortic dissection, pulm
htn



Conditions Incorrectly Diagnosed as Syncope
Seizures
Falls without transient loss of consciousness: no unresponsiveness or amnesia present
Intracerebral or subarachnoid hemorrhage
TIA: 
Subclavian steal syndrome: focal neurological signs
Metabolic disorders: hypoglycemia, hypoxia, hyperventilation: much longer duration than 
true TLOC; consciousness may be impaired and not lost
Intoxication: duration longer than TLOC
Cardiac arrest: no spontaneous recovery
Coma: much longer duration

Neurologic causes of syncope, such as TIA, stroke, or seizure are almost always associated 
with features suggestive of the underlying cause: e.g. deficits in speech/motor weakness
-These account for <5% of all causes of syncope



History or sign of cardiovascular disease – aortic stenosis, outflow tract obstruction, 
heart failure, myocardial infarction
Syncope during exertion
Lack of prodrome
Palpitations at time of syncope
Family history of early sudden cardiac death
Risk factors on ECG: e.g. bifascicular block

Mobitz 1 second degree or complete heart block
Ischemic changes: ST depressions, T wave inversions
Brugada syndrome
Prolonged QT

New neurologic deficits
Seizure

Red Flags



Initial Evaluation



Initial Evaluation: Detailed History Most Important
Ensure that there was actually transient loss of consciousness (TLOC): Short duration
a) Abnormal motor control
b) Loss of responsiveness
c) Amnesia for the period of LOC

1. Initial history should include present and previous syncopal attacks, and witness accounts

2. Physical exam: supine and standing BP measurements, and auscultation for murmurs

3. Electrocardiogram; Monitoring if there is suggestion of arrhythmia (almost everyone)

4.Echocardiogram: previous known heart disease, data suggestive of structural heart disease, or 
syncope secondary to cardiovascular cause

5. Carotid sinus massage (in pts > age 40)
6. Bloodwork: Hb, troponin, blood gas, D-dimer







Clinical Features that can Suggest a 
Diagnosis on the Initial Evaluation



1. Syncope due to Orthostatic Hypotension

-While standing, or after standing

-Prolonged standing

-Standing after exertion

-Post-prandial hypotension

-Temporal relationship with changes in doses of vaso-depressive 

drugs/diuretics

-Presence of an autonomic neuropathy, or Parkinsons



Diagnostic response: At 3 minutes: Progressive or sustained fall in systolic BP from a 
baseline value ≥ 20mmHg or diastolic BP ≥ 10mmHg, or a decrease in systolic BP to 
<90mmHg, with symptoms consistent with orthostatic hypotension



POTS (postural orthostatic tachycardia syndrome):

Can be diagnosed when there is an orthostatic HR increase (>30 bpm or to >120 bpm 
within 10 minutes of active standing).

Can also consider 24 hour Blood pressure monitoring to evaluate for orthostatic 
hypotension



2. Reflex Syncope: Situational or Vasovagal Syncope

-Long history of recurrent syncope, particularly occurring < age 40

-After unpleasant sight, sound, smell or pain

-Prolonged standing

-During meal

-Being in crowded or hot place

-Autonomic activation before syncope: ie. pallor, sweating and/or nausea+vomiting

-With head rotation or pressure on carotid sinus (tumors, shaving, tight collar)

-Absence of heart disease

Vasovagal: Class I

Vasovagal: Class I



28 year old male
4 episodes of 
syncope, 
typically after a 
hot shower



Treatment for Vasovagal episodes?

• Avoidance of triggers
• Increased salt and fluid intake: no clinical trials
• Counterpressure maneuvers: open-label randomized studies 
• Fludrocortisone: benefit shown in secondary analyses
• ?selective serotonin reuptake inhibitors
• Dual-chamber pacing: syncope and asystole during positive tilt test
• (Cardioneural ablation)



2021-Oct, Annals int med







Alternative Treatment for Vasovagal episodes?

Intrinsic cardiac 
nervous system: 
clusters of nerve 
fibers in the 
epicardial fat tissue 
are referred to as 
ganglia. 

Mulpuru et al. Circulation; 2017 vol 10 issue 2



Cardioneural
ablation

Lu, Tung JACC 2020 
Jul, 2(8) 1161-



Case. 
53 year-old man with no past medical history, no family history, no medications

Presented for work-up of syncope. 

1st episode: He was playing badminton and then sudden loss of consciousness. 
No warning. Within 3 seconds of syncope, was back to his usual state. Initial 
investigations normal.

2nd episode: 6 months later. Returned to play, and had a similar episode with a 
“head rush” . Transthoracic echo demonstrated a mildly reduced LVEF at 50%. 
Coronary angiogram negative for any significant coronary disease.





Surface ECG at 200mm/s paper speed
Baseline Left bundle branch block

HV Interval

HIS



1 year later, sitting at 
his desk, felt a heat 
wave through him and 
put his head down on 
his desk. Unsure if he 
passed out, but 
extreme weakness



3. Cardiac Syncope

- During exertion***

- Sudden palpitations immediately before syncope

- Family history of unexplained sudden death at age <50

- Presence of structural heart disease (valvulopathy – aortic stenosis) or 

coronary artery disease

- ECG findings

- Head or facial trauma 











Syncope + bifascicular block on ECG
Age > 50

Pacemaker Implantable 
Monitor

Endpoint: composite of syncope, symptomatic bradycardia, symptomatic 
complete heart block, acute and chronic complications of pacemaker and 
monitor, and death. 2 years follow-up

Krahn, Sheldon et al..
unpublished

Bifascicular block:
RBBB+LAFB
RBBB+1st degree
True LBBB
Etc..



Late Breakers – Heart Rhythm Society Meeting

The higher rate in the loop recorder group was driven by bradycardia events (28 vs 0, 
p<0.001), and not by syncope (loop- 14 vs 13 in pacemaker p=0.87). 



Risk Stratification and Disposition from the 
Emergency Department









Investigations







70M presents after having 
repeated episodes of brief 
syncope

Echo normal

ECG normal





Tilt Table Testing
Should only be considered if there is 
diagnostic uncertainty:

-Older patients with few clues in the 
history
-Distinguishing convulsive syncope 
from epilepsy
-Nonhemodynamic collapse 
investigation



Electrophysiology Study

Should be limited to those with a 
suspected arrhythmic cause or 
abnormal ECG or structural heart 
disease after noninvasive testing. 





80M with syncope











21 year-old F presenting to hospital with an episode of syncope 15 minutes after exercise. + 
troponin. Normal coronary arteries. Echo: normal. MRI: normal. 



Referred for: EP 
study +-







Plan: ICD implant, medication (beta blocker)





Treatment









Conclusion

1. Three different type of syncope include: reflex syncope, orthostatic 
hypotension, and true cardiac syncope

2. Use the high and low risk features based on history, physical exam, 
and ECG to determine need to act quickly

3. Apply therapies based on the most likely diagnosis
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