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Saver, Stroke 2006

Total number of neurons: 85 billion

EARLY NOTIFICATION OF STROKE TEAM!



MR X.

77 years old male.

Alcohol consumption: 4-5 beers per day.

Atrial fibrillation; on Dabigatran 5 years ago. Stopped. Reason?

Yesterday, at 17.00, at the pub. 

Headache, word finding difficulties, right side weakness.

Called ambulance 000

Arrived hospital at 18:15



CTP 
20

1 IN 6 AUSTRALIANS WILL SUFFER A STROKE

50,000 new strokes each year in Australia 



MR X ED ARRIVAL18:35 / SO 17:00)

ECG, Blood tests are normal

Left gaze preference, right homonimous hemianopia, right central facial palsy,
Right hemiparesis (A1/5 – L3/5), right hypoesthesia, mixed aphasia.

NIHSS 20

What kind of brain imaging should be ordered?

a- Brain CT
b- Brain CTA
c- Brain CTP
d- Brain MRI
e- Cerebral angiogram
f- A+B+C



BRAIN NCCT + CTA
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CT PERFUSION – CORE / PENUMBRA MAPS



CT VS MRI IN ACUTE ISCHEMIC STROKE

HUMAN PENUMBRA

1980’s  

PET studies suggested 
penumbra exists in humans 
and even for long period



WORLD HAS CHANGED



WHY DO CTP BEFORE TREATMENT?

• Target mismatch (core <70 mL, penumbra >15 mL)
• 23 times greater chance of excellent outcome compared to untreated
• 77% reduction in mortality

• Large core volume (>70mL) 
• 48% increase of mortality and x9 symptomatic intracerebral haemorrhage

• Small perfusion lesion (<15 mL)
• One-third of all lysis eligible strokes
• No significant benefit from thrombolysis (Bivard, 2018 Annals of Neurology)

• No target mismatch
• 16 times greater chance of poor clinical outcome and death if treated



AND NOW, WHAT TO DO?

- A - Start Aspirin 100mg + Clopidogrel 75mg STAT

- B - Start Heparin iv.

- C - Start Alteplase (rTPA)

- D - Tenecteplase 0.25mg/kg

- E- Endovascular clot retrieval

- F - Alteplase + Endovascular clot retrieval



THROMBOLYSIS

Delivered at rural hospitals of the Telestroke network
The majority of patients do not benefit
Thrombolysis is not ideal to dissolve big clots



LIMITATIONS

Not for everyone

- Patients on Warfarin (if INR >1.7)

- Patients on NOAC (and compliant)

- Recent surgery (2 weeks)

- Pregnancy

Rohan et al, Stroke 2015



MR X AFTER TPA (18:50 - SO:17:00)

• No clinical improvement.

• Still right side weakness, mixed aphasia, and h.hemianopia.



THROMBECTOMY / ENDOVASCULAR CLOT 
RETRIEVAL

For patients with ischemic stroke caused by a large artery occlusion and brain tissue to save

24 hour window



OUTCOME OF THROMBECTOMY TRIALS (2015)

3 month outcome after disabling stroke

Thrombectomy Medical treatment

Independent 46% 26.5%

Moderate dependent 32.5% 41.1%

Bed bound/Dead 21.5% 34.4%



OUTCOME OF THROMBECTOMY TRIALS (2015)

3 month outcome after disabling stroke

Thrombectomy Medical treatment

Independent 46% 26.5%

Moderate dependent 32.5% 41.1%

Bed bound/Dead 21.5% 34.4%

Number need to treat = 3



CT VS MRI IN ACUTE ISCHEMIC STROKE

CTP

Non-contrast CT 
Non-contrast CT 

CTP, IMAGING MODALITY FOR THROMBECTOMY



CT VS MRI IN ACUTE ISCHEMIC STROKE

CTP

Non-contrast CT 
Non-contrast CT 

CTP, IMAGING MODALITY FOR ECR

NNT = 3-4



MR X : SUCCESFUL THROMBECTOMY



F UP IMAGE



TENECTEPLASE? 
NOT YET

More fibrin-specific than alteplase (tPA)
More resistant to plasminogen activator inhibitor-1 than tPA
½ life longer than other lytics

Single dose as bolus

Phase IIB TNK vs tPA (NEJM 2012)

NIHSS 24 h % Reperfusion



NO EVIDENCE TO SKIP TPA BEFORE 
THROMBECTOMY

Modified Rankin Scale (mRS)



TIMELINE OF 
REPERFUSION 

THERAPIES
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NSW TELESTROKE

• Increase in the volume of patients requiring acute stroke triage

• Increased volume of patients receiving reperfusion therapies

• HNE / MNC: Pilot project of telestroke (since April 2013)

• NSW telestroke: March 2020 (Coffs/Port)
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IMPLEMENTATION: EDUCATION AND TRAINING FOR 
STAFF

Courtesy of NSW Telestroke network (Prof Butcher et al) 

Prof Rohan Walker et al (UoN / HMRI) 



STROKE TRIAGE - ROUNDS



ED ACUTE ASSESSMENT: WHEN TO CALL?

• Time from onset

• Severity of symptoms: NIHSS

• Pre-morbid status – mRS / DBS



D-B-S

Driving /

Domestics

Banking

Shopping
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NSW AMBULANCE - DIRECT NEUROLOGIST CALL



HUNTER-8

Hunter-8 ≥ 8 

½ patients have a large vessel 
occlusion (ECR candidates) or ICH 





TIA / MINOR STROKE MANAGEMENT
POST STROKE CARE



MOST OF TIA = MINOR STROKES

“Transient episode of neurologic dysfunction caused by focal brain, spinal cord, or retinal ischemia”

AHA definition now includes Absence of Infarct on Imaging. 
Clinical definition = No residual symptoms at 24 hours. 

TIA / minor stroke = spectrum of same disease

What brain imaging to do?

Detecting acute ischemia in NCCT after symptoms that resolve within 24 hours is low (4%) 

MRI (DWI) is highly sensitive (88% sensitivity) and specific (95% specificity) for acute infarction 



§ Untreated: high short term risk for subsequent events (7-17% 90-day risk recurrent stroke)1.

§ Treatment – antithrombotic ± BP lowering, statin and assessment for AF and symptomatic 
carotid stenosis è may prevent ≥ 80%. 

§ Early antithrombotics = majority of benefit

§ Correct Identification is key: History (sudden onset) + Examination + Investigations

1. Rothwell et al. Lancet 2007

URGENT TREATMENT!



SYMPTOMS
• Unilateral weakness

(Face-Arm-Leg)

• Aphasia

• Hemianopia

• Unilateral numbness 
(Face/Arm/Leg)

• Isolated dysarthria
• Numbness 1 limb
• Isolated dizziness



All symptoms are not equal:

§ Dysarthria, ataxia, confusion, vertigo è poor predictive value.

§ Aphasia, hemiparesis è much stronger predictive value.

ABCD2 scoring system – helps stratify risk – particularly in non-specialist hands.  

Addition of Imaging (MRI) è better prediction.

§ Remains controversial – does not tell you about carotids

TIA RISK STRATIFICATION



EXCLUDING A STROKE

1.It is only a TIA if the patient is completely neurologically normal:

§ No visual field defect.

§ No sensory inattention.

§ No dysarthria.

§ No dysphasia (follows 3-step command, names low frequency words).



TIA/STROKE MIMICS

• Looks like TIA / stroke, but it is something else

• 5% - 17% of total ED presentations 

Common mimics
Seizures
Syncope
Functional disorders         60%

Migraine with aura
Sepsis
Brain tumor

Metabolic

BPPV

Drugs

Bell’s palsy

Transient global amnesia



MORE LIKELY MIMIC

Positive symptoms 

• Indicate an excess of neuronal electrical activity 

• Visual: flashing lights, zig zag shapes, lines, shapes, objects 

• Motor: jerking limb movements 

• Onset: Progressive

Stroke / TIA  - Negative symptoms – Loss of functionality



CLASSIFICATION AND MECHANISMS

ISCHEMIC
(80%)

HEMORRHAGIC 
(20%)

TIA/STROKE

Atherosclerotic
(20%)

Lacunar 
(25%)

Infrequent 
(5%)

Cardioembolic 
(20%)

Cryptogenic 
(30%)

Subarachnoid 
hemorrhage

Intracerebral 
hemorrhage



MECHANISMS AND TESTS



ATHEROSCLEROTIC

Can cause ischemic infarction due to:

• Local thrombosis / Embolism  /Distal hypoperfusion

Carotid bifurcation on DSA

Atherosclerosis > 50% stenosis of relevant extra or intracranial artery

Most common location: Carotids

All patients with carotid territory stroke or TIA should 
have extracranial vessels assessed

Carotid US
CT Angiography / MR Angiography 



CAROTID STENOSIS

Who to Treat? Controversy lessening

§ Symptomatic vessels (recent TIA in the relevant territory) 70-99% stenosis è revascularise.

§ Asymptomatic vessels – not as strong benefit, but evidence growing (specially in >80%).

How?

§ Carotid endarterectomy. Consider stenting in young (<70 y).

When?

§ Within 2 weeks from event greater benefit

Not advocating screening, or carotid dopplers for everyone!
Vessels on the asymptomatic side detected during stroke work up may be worth treating



CHANCE Trial1 (China) 21 days A+C: 

§ 5000 pts, <24h of high risk TIA or minor stroke randomised to A+C (300mg loading, then 75mg, + 
ASA x 21days then Clopidogrel alone to 90 d.) or Aspirin alone

§ è 32% relative risk reduction (3.5% ARR) of recurrent stroke at 90 days with A+C, no difference 
bleeding.

POINT Trial (US, Europe, Newcastle, other Aust) 90 days A+C:

§ 1.5% absolute risk (30%RRR) reduction major ischemic events (most in 1st 3/52)

§ 0.5% absolute risk increase of major haemorrhage (most in subsequent 9/52).

TIA ANTIPLATELET THERAPY

1. Wang et al. NEJM 2013
n.b. Ed. Commentary by G Hankey (Perth)

2. Johnston et al. NEJM 2018 



POINT 
TRIAL



Kardia iECG (200 AUD) Apple Watch (600 AUD)

ECG – SHORT PERIOD

ECG / 24 h ECG telemetry

For high-risk stroke/TIA workup, not routine 
population screening

CARDIOEMBOLIC SOURCE



Loop recorder implant 

ECG – LONG PERIOD

30-day HeartBug



LACUNAR STROKE

Vascular risk factors leads to hyperplasia of the wall vessel:
Lypohyalonisis

Brainstem and basal ganglia

Always subcortical and inferior to 15 mm.

Secondary to vasc risk factors

• Smoking

• Sugar

• Hypertension

• Hypercholesterolemia

Antiplatelet therapy + Statins + Risk factor control!



PFO CLOSURE / SCREENING

PFO does not cause strokes 

Incidental finding: 20-25% population

But emboli from venous circulation can by-pass lungs and cause stroke if PFO +

PFO screen indicated in young patients (<60 y old) with possible embolic (cortical) 
stroke/TIA and no other clear cause of the stroke/TIA.

If patient performing a Valsalva maneuver at onset might suggest PFO mechanism 

Complementary test
Bubble study request in TTE
TOE
Right-left shunt by transcranial doppler



YOUNG 
STROKE 
PATIENT

Carotid / vertebral dissection



AF AND ANTICOAGULATION

§ Paroxysmal, persistent and permanent AF have increased stroke risk. 

§ (approx 3x RR on average – NVAF;  17x RR for AF + Valvular HD). 

§ Indications for DOAC – CHA2DS2 VASc> 1 or 2. 

§ CHA2DS2 VASc 0 è no Rx (ASA is not recommended NHF and other guidelines).

§ Warfarin just indicated for mechanical valves, or severe mitral stenosis with AF.



3 large multicenter randomized clinical trials 
comparing antiplatelet versus DOAC in cortical 
strokes (NAVIGATE-ESUS, RESPECT-ESUS and ATTICUS)

Negative for secondary prevention of ischemic events
Increased haemorrhagic risk in DOAC group 

Conclusion:  AF needs to be captured!

CRYPTOGENIC STROKE



SUMMARY: TIA PATHWAY

§ Exclude ICH (NCCT).

§ Determine mechanism:

§ Carotid Stenosis (duplex / CTA / MRA)

§ AF? ECG +/- Holter

§ <60 y.o. cryptogenic => PFO? (TTE agitated saline bubble study).

§ If not in AF:

§ Clopidogrel 300 mg stat, + 75 mg daily.

+

§ Aspirin 300 mg stat + 100-150 mg daily.

Anticoagulate

X 3 weeks, then single Antiplatelet and Statins  

Referral to stroke clinic (JHH)



SECONDARY PREVENTION 

• Dual antiplatelet-3 weeks then monotherapy, high dose Statin

• AF – Anticoagulation

• Avoid Aspirin + NOAC

• Warfarin is the past

• Don’t forget the life style risk factors - smoking,  alcohol

• Driving

• TIA - no driving 2 weeks  (4 weeks for commercial licence)

• Minor stroke – not for 4 weeks (3 months for commercial)



REFERRAL PATHWAY

• Stroke / TIA clinic (Rapid access)
• 6 sessions per week at JHH

• Referral fax: 4921 34 88  - Addressed to Prof Neil Spratt, Dr Alvin Chew or myself

• Telestroke clinic MBH (please, flag that patient is from Manning area)

• Weekly

• Referral to local stroke coordinator MBH (Emma McCartney, stroke coordinator) / JHH

• Maitland stroke clinic (please, flag that patient is from Maitland area)

• Fortnightly (since Feb 2022)

• Referral to be sent to the JHH
If Questions?

In-hours stroke fellow at JHH 
(8-5pm Monday – Friday)



UNEXPLAINED LOC

44 years old female

PMH / Anxiety on SSRI

Unwell + vomiting + collapse – hit head on bathroom floor

Arrival JHH (60-90 minutes since onset)

Extensor (decerebrate) posture, GCS 5 – Intubation

Bloods: Normal

37.2 C





Differential diagnosis

Meningoencephalitis / seizure / drugs?

Admission in ICU

LP: Normal

Successful extubation day after, but need to re-intubation later that day





Patient extubated 4 days since onset.

Locked-in syndrome. 

Communicate with family blinking.



Prevalence 
3-5% of ischemic strokes

Outcome with no treatment
70-90% mortality

SYMPTOMS
Motor deficits (hemi or tetraparesis) - 40-65% cases

Dysarthria (+++) - 30-60% 

Vertigo, nausea, and vomiting - 55-70% 

Visual disturbances (diplopia, hemianopia..) - 20-30% 

Altered consciousness - 20-30%



THANKS!

Q? carlos.garciaesperon@health.nsw.gov.au


