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Objectives

• Review how to do a comprehensive and rapid bedside stroke 
examination in the ED

• Learn how to rapidly read a plain CT head to identify early ischemic 
change, acute thrombosis

• Review the common stroke syndromes and common stroke mimics

• Review the role of EVT and the evolving role of thrombolysis

• Review the approach to starting/restarting anticoagulation after 
ischemic or hemorrhagic stroke in patients with atrial fibrillation

• Review the prognosis and expected outcomes after ICH

• Review seizure after ischemic and hemorrhagic stroek



Outline

• Acute Stroke in Brockville ED
• Examination before and in the ED

• Reading a CT head for early ischemia and acute thrombosis

• Common stroke syndromes

• Stroke mimics

• EVT and thrombolysis



Outline - 2

• Inpatient Care Issues
• Antithrombotic management 

• Atrial fibrillation: when to anticoagulate?

• Intracerebral hemorrhage
• Prognosis and expected course

• Seizure
• How often do stroke patients have seizure? What to do?



ED examination of the acute stroke patient

• Two screening tools – LAMS, ACT-FAST - and one standardized 
bedside examination – NIHSS - have proven useful in the initial 
assessment

• LAMS: Los Angeles Motor Scale

• ACT-FAST: Arm Chat Tap – Face Arm Speech Time

• NIHSS: National Institutes of Health Stroke Scale



Rapid ED screen for Large Vessel Occlusion 
(LVO) using ACT-FAST





Rapid EMS screen for LVO

• Why does EMS use LAMS and 
ED use ACT-FAST?

• LAMS was chosen by EMS 
because it is easy to 
implement and has reasonable 
sensitivity for LVO

• ACT-FAST seems to be better 
at identifying stroke vs non-
stroke patients





ED Stroke Examination with the NIHSS

• Focused neurological exam:
• Can use the NIHSS to structure your neuro exam

• Don’t worry if you miss an item on the NIHSS



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



The main point of the exam is to 
determine if the deficits are 
disabling or not

The actual NIHSS score is not as 
important.

Deficits can be disabling even if the 
NIHSS is low.



NIHSS









A couple of points about aphasia and neglect

• Why do patients with left hemiparesis not follow commands?

• It’s often due to impairment of selective focus, i.e patient is unable to 
maintain attention for more than a few seconds

• This is what I usually see when I examine patients who are alert, weak 
on the left side and don’t do what I ask them to do on exam



• Why do patients with right hemiparesis seem to neglect one or both 
sides?

• Usually it’s due to global aphasia. Patients can often speak and 
understand a little, but more complex tasks which require 
distinguishing left vs right, specific body parts, or multiple steps are 
often not understood



• Some patients have had previous stroke with aphasia or neglect and 
these can re-emerge in the context of a new stroke. In this case the 
patient has new stroke deficits and a recrudescence of prior stroke 
deficits

• Some patients have underlying cognitive impairment with mild 
aphasia or inattention which is exacerbated by a new stroke



How to read a CT scan quickly without 
a radiologist



Reading a plain CT head

• “Skull base”: 
• Medulla, Cerebellum, and Vertebral 

Arteries

• “The bridge”:
• Pons, and Basilar Artery

• “Mickey Mouse”:
• Midbrain, and Proximal Middle 

Cerebral Arteries

• “The angry face”:
• Basal ganglia, Insula, MCA ACA and 

PCA territory

• “Larva”
• Corona radiata

• “Walnut”:
• Centrum semiovale



Reading a plain CT head

• It helps to know where you are in the brain when scrolling through a 
plain CT head:
• Medulla and Cerebellum

• Pons

• Midbrain

• Basal ganglia

• Corona radiata

• Centrum semiovale

Medulla

Cerebellum

Left 

vertebral 

artery

“Skull base”



Pons

Basilar artery

“The bridge”



Midbrain

Middle 

cerebral artery

“Mickey Mouse”



Basal ganglia: 

Caudate and 

Lentiform 

Nuclei

Thalamus

Insula

“The angry face”





Corona 

radiata

“Larva”





Centrum 

semiovale

Central 

sulcus

“Walnut”





Recognize acute thrombus

• As you review the following slides, recall that the Midbrain level is 
where you see the proximal MCA (and distal ICA)













Detecting early cerebral ischemia on CT scan

• Loss of grey-white differentiation
• You may have to adjust the brightness and contrast (the “window width” and 

“window level”)

• Loss of sulci

• Use the same system every time you look at a CT for possible acute 
stroke
• For example, the Alberta Stroke Program Early CT Score (ASPECTS)



Alberta Stroke Program Early CT Score

M6

IC

M5

M4

M3

M2

M1

L

C I

C = caudate, L = lentiform, I = insula, IC = internal capsule

M1, M2, M3 = anterior, lateral, posterior MCA territory; M4 to M6 are above the lentiform nuclei



Right hemiparesis and aphasia: Where is the 
infarct?



Can you see the infarct using ASPECTS?

M2 M5

I



Case

• 77 year old female with left hemiparesis, left homonymous 
hemianopia, left side sensory loss







































































Putting it all together: Stroke syndromes

• Middle cerebral artery

• Anterior cerebral artery

• Posterior cerebral artery

• Brainstem and cerebellum

• Lacunar stroke syndromes



Middle cerebral artery

• Left MCA:
• Right hemiparesis, aphasia, right hemianopia, right side sensory 

loss, dysarthria
• Doesn’t have to have all of these deficits
• Sometimes just aphasia

• Right MCA:
• Left hemiparesis, inattention or neglect, left hemianopia, left 

side sensory loss, dysarthria
• Sometimes patients don’t follow commands but they aren’t 

aphasic, they are just unable to process any information quickly 
(not just language)

• Inattention can be for visual, auditory or tactile stimuli



Why does it sometimes seem that someone 
with a RMCA stroke is aphasic?
• With RMCA stroke, consciousness or attention are often 

compromised

• This can be misinterpreted as aphasia when the patient doesn’t 
follow commands or when they don’t speak clearly

• Selective focus can be affected even if patient is alert
• Inattention or neglect of left side

• Inability or slow to process multiple stimuli, i.e. confusion

• When patients are confused or overwhelmed with stimuli, they sometimes 
aren’t able to focus on speech

• Often patients will be easily distracted or not focus on the exam



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 (yellow) covers a large portion of the hemisphere



Anterior cerebral artery

• Leg > arm, face weakness, abulia, changes 
in emotional affect

• In some cases both ACA territories are 
perfused by the same vessel



ACA (blue) covers the medial portion of the brain



Left PCA infarction on CT

This is a thrombus in the left PCA

Medial temporal lobe infarct Medial occipital lobe infarct



PCA infarction

• Hemianopia
• Sometimes cortical blindness, i.e. blind but confabulates because the patient 

is unaware they are blind

• Acute short term memory impairment

• Sometimes also aphasia

• Acute altered consciousness

• Sensory loss, often with minimal weakness



PCA (pink) covers the occipital and inferior/medial 
temporal lobe, and thalamus



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



A brief word on stroke mimics

• Stroke: Maximum severity within a few minutes, typically

• Migraine: about 10 to 20 minutes and often symptoms such as 
paresthesia change in distribution or severity during that time

• Seizure: Altered LOC plus focal deficits such as aphasia sometimes 
point to a specific location in the brain for a seizure focus



• Hyper- and hypoglycemia, and even electrolyte abnormalities can 
present with speech impairments (usually dysarthria) but also focal 
motor deficits

• Brain tumor can present with sudden onset focal deficits, often 
reflecting seizure

• Transient global amnesia (TGA) is rarely due to stroke and should 
resolve within 24 hours except for a short period of time that will 
always have no memory associated with it.



Stroke diagnoses that are rare and can share some 
of the clinical features of ischemic infarction

• RCVS (Reversible Cerebral Vasoconstriction Syndrome)

• Cerebral venous sinus thrombosis

• PRES (Posterior Reversible Encephalopathy Syndrome)



RCVS (Reversible Cerebral Vasoconstriction 
Syndrome)

• Thunderclap 
headache at onset

• Vasoconstriction of 
intracranial vessels

• Can result in both 
ischemic and 
hemorrhagic infarct

• Associated with nasal 
decongestants 
(pseudoephedrine), 
cannabis, SSRI



Cerebral venous sinus thrombosis

• Presents with headache, visual blurring, nausea, sometimes focal deficits, often 
seizure
• Onset can be sudden, but often takes days to build up in headache intensity

• Risk factors include: clotting disorders, pregnancy (and first few weeks post-
partum), cancer, inflammatory bowel disease, collagen vascular disease

• Imaging with CT or MRI with CT or MR venogram can show thrombosis in cerebral 
veins, ischemic infarction, hemorrhage

• Treatment is with anticoagulation, even if there is small amount of hemorrhage!



CVST



PRES (Posterior Reversible 

Encephalopathy Syndrome)

• Generally occurs with sBP > 180 
and usually over 200
• Can occur in normotensive 

patients in the presence of other 
risk factors such as IVIG or 
chemotherapy (especialy
bevacizumab)

• Vasogenic edema is prominent 
posteriorly, but can also occur 
anywhere in the brain

• Often presents with seizure, 
headache, blindness and 
sometimes focal deficit

• Treatment is BP control



If stroke mimic is suspected, play it safe

• It’s best to play it safe and if the patient has a significant deficit then 
either call Stroke on call at KHSC to discuss further or just send on ASP 
if appropriate on screening tests or your own exam
• Stroke mimics can be very difficult to identify with certainty in the first 24 

hours

• It’s not uncommon for the Stroke Team at KHSC to thrombolyse stroke mimics

• Fortunately, the risk of hemorrhagic transformation in stroke mimic 
patients who receive thrombolysis is very low



A few comments about thrombolysis

• Thrombolysis is evolving rapidly in Canada and worldwide with an expected 
transition from tissue plasminogen activator to tenecteplase

• The recently completed AcT trial demonstrated that TNK is non-inferior to 
tPA

• This trial is supposed to be published in NEJM soon

• In Kingston, we are examining what adjustments will need to be made to 
Acute Stroke Protocol if we stop using tPA and start using TNK



A few comments on 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

• Aspiration via catheter



Stent retriever



The Big Five EVT Trials of 2015

• 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



•ARR  = 23.7%

•NNT = 4  (to live 
independently)

•Risk of ICH = 3%

Benefits of EVT











Post-admission issues

• These topics are based on the questions which we encounter most 
frequently at KHSC:
• Seizure

• Recurrent stroke symptoms

• Antithrombotic management (when to start antiplatelet or anticoagulation 
therapy)

• Prognosis after ICH



• Registry of Canadian Stroke Network

• 10,261 patients

• 157 patients had seizure at stroke presentation (1.53%)

• 208 patients had seizure during hospitalization (2.03%)







Worse outcomes in seizure and ischemic 
stroke
• Death within 30 days: OR 2.8

• Death within a year: OR 2.6

• mRS greater than 3: OR 2.4

• But thrombolysis did not make any difference in seizures at 
presentation or during hospitalization



Diseases which can present with stroke and 
seizure
• The most common conditions are AVMs and cavernous 

malformations (ICH + seizure)

• Cerebral Venous Sinus Thrombosis

• Mitochondrial disorders (MELAS)

• Takayasu’s arteritis

• Homocystinuria













CAVE score and risk of seizure >7 days after 
ICH

CAVE Score Risk of late seizure

0 0.6%

1 3.6%

2 9.8%

3 34.8%

4 46.2%

1 point for: cortical involvement, age < 65 yrs, 
volume > 10 mL, early seizure within 7 days of 
ICH



What to expect with hemorrhagic stroke

• Deficits are based on the location of the hematoma

• But the clinical course can change very quickly if the hematoma 
expands



Intracerebral hemorrhage has high mortality

•About a third will die in the first month

•Age is a major factor with over 50% 
mortality in patients > 80 yo

Mortality after hemorrhagic stroke
Antonio González-Pérez, David Gaist, Mari-
Ann Wallander, GillianMcFeat, Luis A. García-Rodríguez
Neurology Aug 2013, 81 (6) 559-565



Recovery is slow
Hemphill JC 3rd, Farrant M, Neill TA Jr. Prospective validation 
of the ICH Score for 12-month functional outcome. 
Neurology. 2009 Oct 6;73(14):1088-94. doi: 
10.1212/WNL.0b013e3181b8b332. Epub 2009 Sep 2. PMID: 
19726752; PMCID: PMC2764394.



But many ICH patients change after hospital 
discharge

• 34% will improve by one point or more on mRS after hospital 
discharge
• 13% will improve by 2 or more points

• 22% will deteriorate by one or more points
• 10% will deteriorate by 2 or more points, often due to 

other conditions not related to ICH



• Grey: no improvement

• Blue: mRS changed by 1

• Line thickness indicates # patients



Be cautious when offering palliation 
based on ICH score
•One of the greatest predictors of in-hospital 
mortality is discussion of DNR within the first 24 
hours



• Early care limitations 
are a self-fulfilling 
prophecy





•Prevalence of ECL 19.2% (n=112/583) and all of these 
patients died

•But, propensity score matching showed that 50.7% 
theoretically could have survived and 18.8% possibly 
reaching favorable outcome (modified Rankin Scale 
score of 0 to 3).



Antithrombotic Management

• Dual or single antiplatelet therapy after stroke?

• If there is hemorrhagic transformation after ischemic stroke, when 
can I start antiplatelet therapy?

• If my patient has atrial fibrillation and intracerebral hemorrhage, 
when is it safe to (re)start anticoagulation?



Dual vs Single Antiplatelet Therapy

• For TIA or minor stroke, i.e. non-disabling, dual antiplatelet therapy is 
preferred
• POINT trial: NEJM 2018; 379: 215-225

• CHANCE trial: NEJM 2013; 369: 11-19

• For disabling stroke, it isn’t so clear…







•Clinical considerations for single vs dual 
antiplatelet therapy after stroke include risk of 
systemic bleeding, and potential 
revascularization surgery



Can I restart antiplatelet agents after 
hemorrhagic transformation?

•Hemorrhagic transformation on post-admission CT 
usually warrants stopping antithrombotic therapy at 
least temporarily

• If restarting antiplatelet therapy is being considered, 
then it’s reasonable to wait a few days and re-scan.

• If there is no change in hematoma size or the 
hematoma is resolving, then it’s usually safe to start 
antiplatelet therapy



If my patient had a primary ICH, 
can I restart antiplatelet therapy 
at some point?









Anticoagulation after HT?

• J Am Heart Assoc. 2018;7:e010133

• In HT patients anticoagulation was started 12 
days later than patients without HT

• No increase in ischemic recurrence



• Stroke 2017;48:314-320

•Observational study in Sweden with 2619 
ICH survivors, 5759 person-years of 
follow-up



•Greatest benefit when anticoagulation was started 7 
to 8 weeks after ICH

•Benefits similar for both men and women with high 
risk of cardioembolic stroke (i.e. CHA2DS2-VASc score 
of 6 for men and 7 for women)





Questions or Comments?



Thanks for your attention!
If you have any questions email me at 
Albert.Jin@kingstonhsc.ca


