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Four Main Objectives 

• Part 1: Obtain a history and examination in 
five minutes in the ED 

• Part 2: Stroke syndromes 

• Part 3: TIA and acute stroke in the ED 



Part 1: History and Exam 

 



Stroke History in 5 Minutes 

• Last seen normal, or last known well: this 
is the time of onset 

 
– Time of onset is not necessarily when the 

patient was found 
 

– Time of onset is not necessarily when there 
was an abrupt change if the patient changed 
from having a mild deficit to a severe deficit 
 

– “When was the last time today that Mr. Jones 
was walking and talking normally?” 
 

 
 



What are the symptoms? 

• Weakness in face, arm or leg 

 

• Speech difficulty 

 

• Sensory changes 

 

• Vision changes 

 

• Ataxia 

 



Describing symptoms 

• For weakness, say what the patient can do 
rather than estimate a power rating: 

– “Lifts the arm against gravity but can’t sustain 
against light resistance” is likely more 
informative than estimating an MRC scale 
rating 

• Keep in mind that it’s very rare for 
language to be in the right hemisphere 

– It should be very rare to see “Left hemiparesis 
and aphasia” 



“Sudden onset…” 

• How quickly did symptoms reach maximal 
severity? 
– Symptom onset is often described as sudden 

– But symptoms often worsen after “sudden 
onset” 

– “Sudden onset right face and arm numbness” 
becomes “Sudden onset right face numbness 
which got worse over the next 30 minutes and 
spread to the right arm” 

 

 

 



• “Did things get worse after you first 

noticed problems? How long did it take 

to get to the very worst?” 

 



Medications, Comorbidities, 

Independence 
• Anticoagulants and when taken? Other 

meds? Allergies? 

 

• Medical conditions, recent stroke/TIA,  
recent trauma or surgery? 

 

• Are they independent at baseline?  
– If not independent, can they walk, 

converse, cognitive impairment? 

 



Vitals includes Glucose 

• Stroke and TIA mimics include: 

– Hypertension, e.g. Posterior reversible 

encephalopathy syndrome 

– Hyper or hypoglycemia 

 

• Paramedics often take vitals and glucose 

and it’s one of the first things you should 

note when the patient comes in to ED 



History: Key Questions. 

• When last known to be well? 

• What were the symptoms? 

• How quickly did symptoms reach worst severity?  

• Any change in symptoms since onset? 

• Vitals from paramedics? 

• Medical conditions, including allergies? 

• Medications, especially anticoagulants? 

• If on anticoagulants, when last taken? 

• Recent trauma, surgery, or stroke? 



Case 

• Mrs. Smith calls paramedics after hearing 

her husband fall out of bed at ~2150h. He 

is unable to get up on his own and his left 

arm and leg were not moving. He didn’t 

notice anything wrong with the left side. 

 



Case 

• They had been in Ottawa earlier that day 

for a lung biopsy. 

 

• After the biopsy, ~1500h, he was unable to 

walk to the car and needed help from two 

people to get in to a wheelchair and then 

in to the car. He was still a little drowsy 

from procedural sedation. His left leg was 

dragging. 



Case 

• At home, ~ 1800h, he needed help from 
two neighbours and his wife to get in to the 
house where he then went to bed. 

• He woke up at around ~2000h and clearly 
said he felt unwell and drank a glass of 
water which was brought to him by his 
wife. 

• He then went back to sleep and was heard 
to fall out of bed at 2150h. 



What else would you like to know? 



Some key points on history for 

Case 

• Time last known well is not clear 

• The full extent of the symptoms are not 

clear 

• Medications? 

• Why a lung biopsy? 

 



Examination in 3 minutes 

• Vitals and brief general physical exam 

• NIH Stroke Scale: 

• Consciousness 

• Gaze 

• Visual Fields 

• Face, arm, leg weakness/clumsiness 

• Sensory loss 

• Language 

• Dysarthria 

• Inattention 



Examination in 3 minutes 

• NIH Stroke Scale 

• Consciousness 

• Gaze, Visual Fields, 
Face 

 

• Arm & leg: weak, 
clumsy, numb 

 

• Language 

• Dysarthria 

• Inattention 

Start at head 

Move to arms 

and legs 

Back up to the 

head 



Let’s practice the NIHSS 

• Please pair off and we’ll go through the 

examination technique together 



NIHSS 





 



 



A 3-minute exam doesn’t have 

to be perfect! 
 

• Remember the general sequence:  

 

– Assess LOC, eyes and face (head) 

– Assess the arms and legs (body) 

– Assess speech and neglect (head) 

 



• If you can’t recall the NIHSS scoring 

system, then just describe what you see 

– “Arms drifts to bed within 5 seconds” 

 

• Double check the exam in case you 

missed something on the first time 

 

 



 

 



Part 2: Stroke Syndromes 



Objectives 

• Recognize clinical features of anterior circulation stroke involving: 
• Middle cerebral artery 

• Anterior cerebral artery 

• Recognize features of posterior circulation stroke involving: 
• Posterior cerebral artery (occipital lobe, thalamus, medial temporal lobe) 

• Brainstem (midbrain, pons, medulla) 

• Cerebellum 

• Recognize four common lacunar stroke syndromes 
• Pure motor stroke 

• Pure sensory stroke 

• Sensorimotor stroke 

• Ataxic hemiparesis 

• Clumsy hand-dysarthria 



Anterior Circulation Stroke 

• MCA and/or ACA 

• Occlusion of the ICA can result in 

ischemia in both MCA and ACA territory 

simultaneously 



Middle cerebral artery 

• About two-thirds of all 
ischemic stroke occurs in 
the middle cerebral artery 
territory 

 

• MCA stroke can involve 
the frontal, temporal, and 
parietal lobes 

 

• MCA stroke can also 
involve the basal ganglia 
through the 
lenticulostriate arteries 

 



• The MCA covers 

a large territory 

shown in blue on 

this CT scan 

image taken at 

the basal 

ganglionic level  

 



MCA covers a large portion of 

the hemisphere 
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MCA stroke syndromes 

• Left hemisphere 

(ie, dominant) 

• Right hemiparesis  

• Right-sided sensory 

loss  

• Right homonymous 

hemianopia 

• Dysarthria 

• Aphasia 

• Right hemisphere 
(ie, nondominant) 

• Left hemiparesis  

• Left-sided sensory 
loss 

• Left homonymous 
hemianopia  

• Dysarthria 

• Neglect of the left 
side of 
environment 
 



Anterior cerebral artery 
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ACA covers the medial portion 

of the brain 
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ACA stroke syndrome 

• Contralateral leg 

paresis > arm paresis 

• Or, bilateral leg 

weakness if both 

ACAs are involved 

• Abulia, disinhibition, 

executive dysfunction 

• In some cases, 

akinetic mutism if 

bilateral caudate head 

infarction 

 

 



Posterior 

Circulation 

• This includes: 

– Vertebral 

arteries 

– Posterior and 

anterior 

inferior 

cerebellar 

artery 

– Basilar artery 

– Pontine 

arteries 

– Superior 

cerebellar 

artery 

– Posterior 

cerebral artery 

posterior 
inferior 
cerebellar artery 



Left PCA infarction on CT 

This is a thrombus in the left PCA 

Medial temporal lobe infarct Medial occipital lobe infarct 



PCA stroke syndromes 

• The most common syndromes involve the 

occipital lobe, the medial temporal lobe or 

the thalamus 

• Occipital lobe: 

– Contralateral homonymous hemianopia 

– Cortical blindness (bilateral lesions) 

• Medial temporal lobe: 

– Deficits in long-term and short-term memory 

– Behaviour alteration (agitation, anger, 

paranoia) 



PCA stroke syndromes, cont’d 
 

• Thalamic infarct 

– Contralateral sensory 

loss 

– Aphasia (if dominant 

side involvement) 

– Executive dysfunction 

– Decreased level of 

consciousness 

– Memory impairment 

 

 



Brainstem stroke syndromes 

• Some of the clinical features seen are: 

 

– Crossed sensory findings (e.g. 
ipsilateral face and contralateral body 
numbness) 

 

– Crossed motor findings (ipsilateral 
face, contralateral body) 

 

– Gaze-evoked nystagmus 

 
 

 



 Other findings in brainstem 

stroke 
– Ataxia and vertigo, limb dysmetria 

– Diplopia and eye movement abnormalities 

– Dysarthria, dysphagia 

– Tongue deviation 

– Deafness (very rare) 

– Locked-in syndrome (can’t move any limb, 

can’t speak, can sometimes blink 



Midbrain stroke 

• Ipsilateral 3rd nerve palsy 

 

• Contralateral hemiparesis 

of the arm and leg, 

sometimes with 

hemiplegia of the face 

 

• Contralateral hemiataxia 

 

 



Pontine stroke 
• Ipsilateral signs: 

– Horner’s syndrome 

– 6th or 7th nerve palsy 

(diplopia, whole side of 

face is weak) 

– Hearing loss (rare) 

– Loss of pain and 

temperature sense 

• Contralateral signs: 

– Weakness in leg and arm 

– Loss of sensation in arm 

and leg 

• Nystagmus, nausea 

 

 

 

 

 



Medullary stroke 

• Ipsilateral signs: 
• Tongue weakness 

• Sensory loss in face 

• Horner’s syndrome 

• Ataxia 

• Palate weakness 
(dysphagia) 

• Contralateral signs:  
• Weakness, sensory loss 

in arm and leg 

• Nausea, nystagmus, 
dysphagia, dysarthria 

 

 

Medullary infarct on 
diffusion-weighted imaging 



Cerebellar stroke 

• Ataxia, vertigo, 

nausea, vomiting, 

dysarthria 

• Often headache and 

nystagmus 

• Can also have rapid 

deterioration in level 

of consciousness 



Cerebellar infarction 

• Infarction causes edema 

resulting in mass effect, 

herniation and 

compression of the fourth 

ventricle 

• This can lead to rapid 

deterioration in level of 

consciousness 

• Surgical decompression 

is often necessary in 

these circumstances 

 



Lacunar stroke syndromes 

• Pure motor stroke 

usually arises from 

infarction in the posterior 

limb of the internal 

capsule; course is often 

stuttering over hours to 

days: 

 

• Pure sensory stroke 

usually arises from 

thalamic infarction 



Lacunar stroke syndromes 

• Sensorimotor stroke 

can arise from infarcts at 

the junction between the 

thalamus and the internal 

capsule 

• As the name implies, the 

symptoms consist of 

weakness and sensory 

loss with no visual field 

deficit, aphasia, neglect 

or other symptoms 

 

 



Lacunar stroke syndromes 

• Ataxic hemiparesis 

often arises from 

infarction in the corona 

radiata 

• Ataxia is unilateral and is 

in excess of the mild 

weakness found on exam 

 



Lacunar stroke syndromes 

• Clumsy hand-dysarthria 

is caused by infarction in 

the pons, but can also 

occur in corona radiata 

and the internal capsule 

• Contralateral facial 

weakness with dysarthria 

and dysphagia occurs 

with contralateral hand 

weakness/ataxia, and 

sometimes weakness in 

the arm or leg 

 



Summary 

• MCA stroke: hemiparesis, sensory loss, hemianopia, and either aphasia or 
neglect 

 

• ACA stroke: leg weakness and executive dysfunction 

 

• PCA stroke: hemianopia, pure sensory infarct (thalamus), memory 
impairment, decreased level of consciousness 

 

• Brainstem strokes: crossed sensory or motor findings, nystagmus, ataxia, 
dysarthria, diplopia, vertigo, Horner’s syndrome 

 

• Cerebellar strokes: ataxia, nystagmus, vertigo, nausea, headache and rapid 
deterioration in consciousness 

 

• Lacunar strokes: pure motor, pure sensory, sensorimotor, ataxic 
hemiparesis, clumsy hand-dysarthria 

 

 

 

 

 



 



Part 3: TIA and Acute Stroke in 

the ED 

 



Outline 

• Canadian Stroke Best Practice and Ontario 

Triage Algorithm for TIA 

• Is it a TIA or a Stroke? 

• When should TIA/Stroke patients be seen?  

– When should patients be seen, and what 

difference does it make? 

• When to send your patient to the ER? 

– What about atypical stroke symptoms? 

• EVT and acute stroke triage 

 



Canadian Best Practice Recommendations for 

Stroke Care: 

http://www.strokebestpractices.ca 

 



Stroke Prevention 

Recommendations 

 



 



 



 



Is it a TIA or a Stroke? 



Patients with transient brief symptoms 

can still have infarction 

• Many patients with TIA symptoms less 

than 24 hours have tissue damage on MRI 

• Even short duration TIA can have tissue 

damage: 

– DWI lesion in 50% pts with symptoms > 24 

hrs 

– DWI lesion in 33% pts with symptoms < 1 

hour 

 

 

 

 

 



 



Tissue-based definition of TIA 

• The American Heart Association now 
endorses the following statement: 

• Transient ischemic attack (TIA): a 
transient episode of neurological 
dysfunction caused by focal brain, 
spinal cord, or retinal ischemia, without 
acute infarction. 

 

• Note: Time is not a factor in this definition 

 

 



If a TIA lasts for > 1 hour, what’s the 

likelihood that symptoms will resolve 

within 24 hours? 

• Only 1 in 6 patients will have full 

resolution within 24 hours 



How do MRI findings affect prognosis? 

• DWI lesion:  ↑short term risk by 2 to 15 

fold 

• Predictors of new vascular events 

included: 

– symptom duration of 1 hour   

– DWI abnormality. 



• Recurrent vascular events occurred in 

40% of patients with both of these 

features.  

 

Purroy F, Montaner J, Rovira A, Delgado P, Quintana M, Alvarez-

Sabin J. Higher risk of further vascular events among transient 

ischemic attack patients with diffusion-weighted imaging acute 

ischemic lesions. Stroke. 2004;35:2313–2319. 



 

Infarction can occur even with brief 

symptoms. The patient with brief and 

seemingly innocuous symptoms can 

still be at very high risk. 

 



When should TIA/minor stroke 

patients be seen, and what 

difference does it make? 



Case 

• A 75 year old healthy man on no 

medications comes in to the office with a 

history of 2-3 minutes of numbness in the 

left arm and mild weakness in the left hand 

• Symptoms occurred earlier this AM and 

have resolved 

• The exam is normal 



Case: Options 

• A. Order a CT scan of the head and a carotid 
Doppler and refer to Stroke Prevention Clinic 

 

• B. Start aspirin, order a CT head + Doppler, 
refer to SPC 

 

• C. Start ASA and refer to SPC 

 

• D. Tell the patient to go to immediately 

 



 



What is the most dangerous 

TIA? 
• Prediction rules like ABCD2 are only 

partially effective 

– Sensitivity vs Specificity 

– Bad at predicting stroke 

• Perry et al CMAJ July 12 2011, 183(10) 



ABCD2: Johnston et al Lancet 

2007 
• Age 

 < 60: 1 pt 

• Blood Pressure 
  ≥ 140/90: 1 pt 

• Clinical Symptoms 
 Unilateral weakness: 2 pts 

 Speech disturbance, no weakness: 1 pt 

• Duration of symptoms 
 ≥ 60 minutes: 2 pts 

 10-59 min: 1 pt 

• Diabetes 
 If present: 1 pt 



Performance of stratified, standardized, ABCD2 scores as a predictor of stroke at 7 and 90 days 

among 2032 patients with transient ischemic attack.  

Jeffrey J. Perry et al. CMAJ 2011;183:1137-1145 

©2011 by Canadian Medical Association 



 



• What is the risk of death or MI within 24 
hours in patients presenting with ACS? 

– 2% 
• Rao SV, Ohman EM, Granger CB, Armstrong PW, Gibler WB, Christenson RH, Hasselblad V, Stebbins A, 

McNulty S, Newby LK. 

• Prognostic value of isolated troponin elevation across the spectrum of chest pain syndromes. Am J Cardiol. 
2003;91:936 –940. 

 

• What is the risk of stroke within 24 hours 
after TIA? 

– 4% 
• Lovett JK, Dennis MS, Sandercock PA, Bamford J, Warlow CP, Rothwell PM. Very early risk of stroke after a first 

transient ischemic attack. Stroke. 2003;34:e138–e140. 

 

 



 



 

Lancet 

Neurol 2009; 

8: 235–43 





Important Symptoms 

• Weakness 

• Speech disturbance 

• Hemibody sensory loss 

• Hemifield vision loss 

• Monocular vision loss 



Stroke Prevention Clinic Wait Time 

Targets 

• Emergent: Symptoms less than 48 hours old, 
no investigations done 
– See immediately in ER and provide full 

assessment with neurovascular imaging 

• Urgent: Symptoms > 48 hours old 
– Provide full clinical and imaging assessment 

within 24 to 72 hours 

• Less urgent symptoms (dizziness, ataxia, 
diplopia) 
– Provide full clinical and imaging assessment 

within one month 



What about the patient with atypical 

symptoms? 



 



 



When in doubt, err on the side of 

caution even if symptoms are 

atypical  



Shorter wait time = Fewer strokes 



For the patient in the ED with 

high risk symptoms 
 

• Vascular imaging (either CTA or carotid 

Doppler) should be done before leaving 

the ED. 



• Ask yourself, if your family member had a TIA, 

knowing that there is a high chance for infarction 

in the next 48 hours (5%), where would you wish 

to be: at home waiting for a vascular imaging 

appointment, or in the ED being watched closely 

for any stroke symptom recurrence which may 

prompt Acute Stroke Protocol? 

 



How does Endovascular 

Therapy for Acute Stroke (EVT) 

change management? 

 



What is EVT? 

• Direct treatment using a catheter to effect 

removal or lysis of a thrombus from an 

extracranial or intracranial artery 

– Can also include intra-arterial tPA 

– Retrievable stent 

 



Stent retriever 



The Big Five EVT Trials of 2015 

• Recently in 2015, there were five RCTs 

comparing IV tPA against an endovascular 

approach using a “retrievable stent” 

– MR CLEAN 

– EXTEND IA 

– ESCAPE 

– REVASCAT 

– SWIFT PRIME 



N Engl J Med 2015;372:1019-

30  
 



ESCAPE Trial Results 

• Intervention:  53% good outcome 

• Control:  29% good outcome  



Benefit with EVT up to 7.3 hours 

after stroke onset 
 



When to call Kingston for 

potential EVT? 
• If symptom onset within 3.5 hours, as 

usual activate Acute Stroke Protocol. 

• If symptom onset > 3.5 hours, call to 

discuss the case with the on-call 

Neurologist.  

– Some cases have mild symptoms and may 

not benefit from EVT 

– Some cases won’t arrive in Kingston in time 

for EVT 

 



Los Angeles Motor Scale 

(LAMS) 
• Easy to use 

• High sensitivity and specificity for large 

vessel occlusion 

• https://www.mdcalc.com/los-angeles-

motor-scale-lams 

• Stroke. 2008 August ; 39(8): 2264–2267 

 

https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams
https://www.mdcalc.com/los-angeles-motor-scale-lams


• LAMS ≥ 4 predicts large vessel occlusion 

with sensitivity 81% and specificity 89% 



Summary 

• Key components of TIA management: 

– Vascular imaging 

– Rapid access TIA clinic 

 

• Treatment of acute stroke is changing 

quickly with EVT an option for stroke 

patients who can be transported within 6 

hours of onset 

 


