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A 62-year-old woman living independently 
presents to the emergency department after  
briefly losing consciousness while straining on 
the toilet. The patient felt well shortly before 
and immediately after the event; no associated 
trauma or confusion occurred. The patient had 
experienced a similar episode of syncope six 
months earlier, which had been investigated 
with an echocardiogram with a normal result. 
She has a known history of stroke affecting the 
posterior circulation and receives appropriate 
secondary prevention treatment (acetylsalicylic 
acid [81 mg/d], perindopril [4 mg/d], and atorv-
astatin [20 mg/d]). An initial assessment of the 
patient’s condition shows normal vital signs, no 
signs of volume depletion, and normal results 
on cardiovascular and neurologic examination.

What diagnoses should be considered?
Syncope is a common symptom, occurring in at 
least 30% of the adult population.1 The differen-
tial diagnoses in this patient’s case include mictu-
rition and vasovagal syncope (neurally mediated 
mechanisms associated with autonomic impair-
ment), arrhythmias, valvular disease, outflow 
obstruction and orthostatic hypotension.2,3 Neuro-
logic causes of syncope, such as transient isch-
emic attack (TIA), stroke or seizure, are almost 
always associated with features suggestive of the 
underlying cause (e.g., asymmetric motor weak-
ness, and deficits in speech, vision  and sensation 
in TIA or stroke; aura, tonic posturing and postic-
tal confusion in seizure) and account for less than 
5% of all cases of  syncope.1,4

Are there any “red flags” on history or 
physical examination?
The initial history and physical examination should 
focus on distinguishing relatively benign causes of 
syncope (e.g., reflex syncope, such as vasovagal or 
situational syncope; orthostatic hypotension) from 
high-risk causes (e.g., cardiac disorders). Features 
suggestive of benign causes include situational pre-
cipitants such as emotional stress or activity (e.g., 
micturition, defecation, coughing) with an associ-
ated prodrome (e.g., nausea, sweating or dizziness), 

or orthostatic hypotension.1,5 High-risk features, or 
“red flags,” suggestive of a cardiac cause include 
syncope during exertion, palpitations at the time of 
syncope, evidence of cardiovascular disease or a 
family history of sudden cardiac death (Box 1).

What initial investigations are necessary?
Guidelines from the American College of Emer-
gency Physicians and from cardiovascular soci-
eties in Canada, the United States and Europe, 
support a structured approach to the evaluation 
of syncope.1,4–7 If a detailed history, physical 
examination and normal electrocardiography  
(ECG) suggest reflex or orthostatic syncope, fur-
ther testing is usually not required.

Other cases of undiagnosed syncope are fur-
ther stratified into low, intermediate and high car-
diovascular risk using features on history and 
physical examination, with the latter two catego-
ries warranting further tests, such as echocardiog-
raphy, rhythm monitoring (i.e., using Holter, 
event or loop recorders) and stress tests.1,5–7 Labo-
ratory investigations may be considered if under-
lying causes, such as anemia, or metabolic distur-
bances, such as hypoglycemia or hypercapnia, are 
suspected.4,8,9 Further cardiac investigations or 
admission to hospital for observation should be 
guided by the presence of red flags (Box 1).1–3

Should the patient undergo 
neuroimaging?
If patients presenting with simple syncope have 
a normal neurologic examination, neuroimaging 
studies are  not necessary. Observational studies 
involving patients presenting to the emergency 
department with syncope found the diagnostic 
yield of neuroimaging (computed tomography 
[CT] and magnetic resonance imaging [MRI] of 
the brain, and ultrasonography of the carotid 
artery) to be less than 5%, with head CT and 
ultrasonography of the carotid causing a change 
in management in less than 2% of cases.10 These 
studies have led to recommendations from 
Choosing Wisely Canada (Box 2), which advise 
limited use of neuroimaging studies in the evalu-
ation of simple syncope.11
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Case revisited
Because this patient’s presentation is most con-
sistent with an uncomplicated episode of syn-
cope without important risk factors or new neu-
rologic deficits, the most likely cause is vasovagal 
syncope. A 12-lead ECG did not show any con-
cerning features of arrhythmia or ischemia. In 
addition, the patient already had known cere-
brovascular disease and was taking appropri-
ate secondary prevention treatments. Neuro-
imaging studies at this juncture would be of 
low diagnostic yield, be unlikely to alter man-
agement and expose the patient to unnecessary 
radiation; therefore, none were pursued. Instead, 

physicians reassured the patient, and she was 
discharged from the emergency department 
with follow-up with her family physician the 
following week.
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Box 1: Red flags requiring further 
evaluation in patients with syncope1–6

• History or sign of cardiovascular disease (i.e., 
severe aortic stenosis, outflow obstruction, 
heart failure, myocardial infarction)

• Syncope during exertion

• Lack of prodrome

• Palpitations at the time of syncope

• Family history of sudden cardiac death

• Risk factors on electrocardiography, such as:

-  Bifascicular, Mobitz I second-degree, or 
complete (third-degree) heart block

-  ischemic changes (T-wave inversion, ST-
depression, Q waves)

- Brugada syndrome (right bundle branch 
block with ST-elevation in leads V1–V3

- Prolonged QT interval

• New neurologic deficits

• Seizure (aura, witnessed tonic–clonic activity 
with postictal state)

Box 2: Choosing Wisely Canada 
recommendation11

Do not routinely obtain neuroimaging studies 
(computed tomography [CT], magnetic 
resonance imaging or ultrasonography of the 
carotid artery) in the evaluation of simple 
syncope in patients with a normal neurologic 
examination.

• Although a neurologic cause is uncommon in 
syncope, providers must consider one in any 
patient who presents with transient loss of 
consciousness. In the absence of signs or 
symptoms concerning for neurologic causes 
(such as, but not limited to, focal neurologic 
deficits), neuroimaging studies are of limited 
benefit. Despite a lack of evidence for the 
diagnostic utility of neuroimaging in patients 
presenting with true syncope, providers 
continue to use CT imaging of the brain. 
Inappropriate use of diagnostic imaging 
carries high costs and subjects patients to the 
risks of radiation exposure.

CMAJ is collaborating with Choosing Wisely 
Canada ( www . choosingwiselycanada  .org), with 
support from Health Canada, to publish a series of 
articles describing how to apply the Choosing Wisely 
Canada recommendations in clinical practice.


