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Outlines of this Talk
• Definitions

– Stroke

– TIA

• Types of stroke: 
– Ischaemic, Haemorrhagic(ICH,  SAH),  Venous strokes, Spinal Cord Stroke

• Daignosis of Acute stroke (FAST. AVVV)
– History – Clinical examinations - Imaging

• Identification of Stroke Risk Factors: 
– Modifiable : Hypertension High (BP) , AF, DM ,Dylip,)

– Imaging in acute stroke 

• Management of Ischaemic Stroke 
– Monitoring ( ? Stroke Unit, ICU , A &E ward)

– BP management during  General Care  (IP or OPD)

– Thrombolytic therapy (tPA)

– Endovascular Clot retrieval techniques

• Management of Haemorrhagic stroke 
– ICH/ SAH

• Neurosurgical Interventions in stroke:
– Decompressive Craniectomy / open aneurysmal clipping/ EVD for complications

• Rehabilitation in Acute Stoke

• Stroke Mimics    and  Stroke Chameleons 



Stroke :definition

“Rapidly developing clinical signs of focal (or 

global) disturbance of cerebral , spinal or retinal 

function with symptoms lasting 24 hours or 

longer or leading to death with no apparent cause 

other than that of vascular origin”.

Silent stroke — radiological or pathological 

evidence of an infarction or haemorrhage not 

caused by trauma without an attributable history 

of acute neurological dysfunction attributable to 

the lesion.



Global Burden of Disease Study

• Stroke is the second leading cause of mortality worldwide

• 3 million of the 4.5 million deaths occur in developing 
countries

• The most uncertain estimates are those for large parts of sub-
Saharan Africa where “even the exact levels of mortality rates 
are not known”

• A leading cause of adult disability

• Up to 80% of all strokes are preventable through 

risk factor management

• On average, someone suffers a stroke every 40 

seconds in America



Stroke Mortality 

• Stroke mortality rises rapidly with age

• In industrialised countries stroke is the third 
leading cause of death (10-12% of all 
deaths) - 88% are over 65 years.

• Stroke mortality in the US is significantly 
higher in African Americans than in 
caucasians.



Aetiology

• Cerebral infarction (CI) – 75- 85%

• Primary intracerebral haemorrhage (PICH) –

10-15 %

• Subarachnoid haemorrhage (SAH) - 5%

• Cerebral venous thrombosis - < 1%

• Spinal Cord Stroke ? epidemiology



Diagnosis and Acute Management

Stroke:

 Acute Stroke

 Recurrent

 Vascular Dementia

TIA

 



Brain Attack! Time is Brain

Stroke is a “Brain Attack.”

Stroke happens in the 
brain not the heart

Stroke is an emergency



Stroke Strikes F.A.S.T. 
You Should, To Act Fast

• F = Face: ask the person to smile

• A = Arm: ask the person to raise both arms

• S = Speech: ask the person to speak a simple sentence

• T = Time: to act

• FAST is Not Good for Posterior Circulation 

USE (AVVV = Ataxia. Vertigo, vomiting, Visual disturbance)

Every minute matters!

Time is BRAIN



Transient Ischaemic Attacks (TIA)

• Symptoms and signs resolve within 24 hours 
(most within 30 minutes)

• As many as 20% may sustain a small infarct 
visible on CT/MRI (DWI)

• 5-10 times risk of subsequent stroke

• Only 15% of strokes are preceded by a TIA



Why People Don’t Recognize 
and Respond to Symptoms

Don’t 
recognize 
symptoms

Denial
Think nothing 
can be done

Worry about 
cost

Think 
symptoms will 

go away

Fear or don’t 
trust hospitals



Blood Supply 

• Anterior Cerebral Artery

• Middle Cerebral Artery

• Posterior Cerebral Artery

• Vertebral & Basilar Arteries

https://en.wikipedia.org/wiki/File:Circle_of_Willis_en.svg


Classification of Stroke
Where is the Lesion?

Bamford Classification System (Oxford Classification System) –

• TACS – Total Anterior Circulation Stroke - All 3 –

Unilateral motor +- sensory face arm leg, Homonymous 

hemianopia, Higher cortical function (Dysphasia, Visuospatial)

• PACS – Partial Anterior Circulation Stroke – 2 out 3 Unilateral 

motor +- sensory face, arm, leg, Homonymous hemianopia, 

Higher cortical function (Dysphasia, Visuospatial)







ACS

TACS

• Hemiparesis

• Hemianopia

• HCD: dysphasia, 

VS dysfunction

PACS: MCA or ACA

• Any 2 of:

• Hemiparesis

• Hemianopia

• dysphasia, VS dysfunction

• HCD alone



Hyperdense MCA Sign



POCS
MANY  SYNDROMES
HEMI/QUADRIPARESIS, ATAXIA, CN PALSIES, CONJUGATE EYE 
MOVEMENT DISORDER, NYSTAGMUS, COMA, VF DEFECTS

LACS
Pure motor

Pure sensory

Sensorimotor

Ataxic hemiparesis



Posterior Circulation Infarctions 





Lateral Medullary Syndrome
( Wallenburg Syndrome)

Characterised by:

– vestibulocerebellar symptoms: 
• vertigo, falling towards the side of lesion, diplopia, and multidirectional nystagmus 

• Autonomic dysfunction: ipsilateral Horner syndrome, hiccups

– sensory symptoms: 
• initially abnormal stabbing pain over the ipsilateral face then loss of pain and temperature sensation over the 

contralateral side of body (spinal trigeminal nucleus involvement)

– Ipsilateral bulbar muscle weakness: hoarseness, dysphonia, dysphagia, 

and dysarthria, decreased gag reflex (nucleus ambiguus)

https://radiopaedia.org/articles/horner-syndrome?lang=gb
https://radiopaedia.org/articles/hiccups-1?lang=gb
https://radiopaedia.org/articles/dysphagia?lang=gb
https://radiopaedia.org/articles/missing?article%5btitle%5d=nucleus-ambiguus&lang=gb


Watershed/Boundary zone infarcts



Management of Stroke



Management  Acute Ischaemic Stroke 

• General Care:

– Reassure, O2, Vascular access, blood samples –Basic tests

– Brief History and neurological examination (Grading)

– Cardiovascular check

• BP

• Rhythm: AF

• Carotid bruit

• Imaging:

                 CT brain CT angio. / perfusion scan / MRI (MRA/ MRV)

• Reperfusion therapy 

– Thrombolysis – tPA

– 4.5 Hr  exact time   ? Wake up time  ? Extended time issue (MRI guided –

DWI)

• Outside Time Limit:

– Full general and Neurological assessment

– Medical therapy

– Mechanical Thrombectomy:

• Wake up stroke – MRI needed (DWI)

• Large artery occlusion/ Basilar Artery



• BP control

• Antiplatelets
• Aspirin 300mg od – 14/7 if no CI or Clopidogrel 300mg stat then 

75mg OD

• Dipyridamole can be used in secondary prevention but not 

in conjunction with Clopidogrel

• Lipid lowering drugs

• Swallowing assessment/ nutrition:

• NGT as needed
• Fluid balance – 

• Adequate hydration

• need for bladder catheterization if needed

• DVT prophylaxis

• Identification and management of Co- morbidities:

• Euoglycaemia – DM –prognosis

• Cardiovascular Problems: Arrhtyjmia, Carotid stenosis, 

cardia lesion)

• Infections ( complication / cause)

• Complications 

• Transfer to ICU/ Stroke Unit/ stroke ward/ medical ward

• Consider discharge in minor stroke : lacunar/ recurrent minor 

Medical Therapy of Acute Stroke 



Thrombolytic Therapy



Hypertension High (BP) *****

Management of BP in Ischaemic Stroke 
Monitoring ( ? Stroke Unit, ICU , A &E ward)

BP management during  General Care  (IP or OPD)

BP management in thrombolytic therapy (tPA)

BP management with Clot retrieval techniques

Management of BP with  ICH/ SAH

BP control with Neurosurgical Interventions in 

stroke:
Decompressive Craniectomy / open aneurysmal clipping/ EVD 

for complications

Rehabilitation in Stoke:
BP care with Physiotherapy / treat Spasticity including Botox

BP of  the Carers!!!

Secondary Prevention --



Haemorrhagic Stroke

• Hypertension

• Cerebral Amyloid Angiopathy

• Drugs – Anticoagulation

• AVM

• Tumors: primary / mets.

• Cavernoma / venous angiona

• Drugs: Cocaine , Cannabis

• Scorpions/ Snakes envenomation



Endovascular Clot Removal



Endovascular Thrombectomy



Clot Retrieval
Post-clot retrievalPre-clot retrieval



RCP Guidelines- Clot Retrieval 2016

• Beyond an onset-to-arterial puncture time of 5 hours if:

• The large artery occlusion is in the posterior circulation, in 

which case treatment up to 24 hours after onset may be 

appropriate;

• A favourable profile on salvageable brain tissue imaging 

has been proven, in which case treatment up to 12 hours 

after onset may be appropriate.



The ENCHANTED2/MT trial is the largest multicentre

randomised controlled trial comparing the safety and efficacy 

of blood pressure (BP)–lowering treatment targets in patients 

after endovascular therapy for acute ischaemic stroke. 
Among 821 patients, intensive BP lowering to a systolic target less than 120 mm Hg, compared with a 

systolic target of 140 to 180 mm Hg, was associated with worse functional outcomes (OR, 1.37), greater 

early neurological deterioration at 7 days (OR, 1.53), and major disability at 90 days (OR, 2.07). There was 

no significant difference in the risk of symptomatic intracerebral haemorrhage or mortality between the 

target groups.

After endovascular thrombectomy for acute ischaemic stroke 

owing to intracranial large-vessel occlusion, intensive control 

of systolic BP to lower than 120 mm Hg should be avoided, 

given the risk of neurological deterioration and worse 

functional outcomes.

– Giselle A. Suero-Abreu, MD, PhD, MSc

https://www.practiceupdate.com/author/giselle-suero-abreu/6722


Hypertensive Bleeds

• Most common bleed 

• Secondary to microaneurysms of perforating 

arteries – Charcot-Bouchard aneurysms – 

Chronic Hypertension

– 80% Lenticulostriate – BG (most common - 

Putamen), Thalamus

– 10% Pons

– 10% Cerebellum 



RCP Guidelines 2016

Patients with primary intracerebral haemorrhage who present 

within 6 hours of onset with a systolic BP above 150mmHg should 

be treated urgently using a locally agreed protocol for blood 

pressure lowering to a systolic blood pressure of 140 mmHg for at 

least 7 days, unless:

 ‒ the Glasgow Coma Scale score is 5 or less;

 ‒ the haematoma is very large and death is expected

 ‒ a structural cause for the haematoma is identified;

 ‒ immediate surgery to evacuate the haematoma is  

             planned ( Premorbid fit- progressive/ rebleeding) 



Hypertensive Bleeds  Pons

Pons Cerebellum



Posterior  Circulation  Stroke 2

The 5 Ds
•Dizziness.

•Diplopia (double vision)

•Dysarthria (slurred speech)

•Dysphagia (difficulty swallowing)

•Dystaxia (abnormal gait, balance, motor movements)

Posterior fossa craniotomy and evacuation of the haemorrhage may 
be necessary for patients with worsening clinical condition. 
 With surgical intervention some comatose patients still may have a 
good clinical outcome



Subarachnoid Haemorrh (SAH)

Rupture of aneurysm in the circle of Willis

Occasionally due to leak from an 
arteriovenous malformation (AVM) -
spontaneous or secondary to trauma

Cerebral vasospasm may lead to delayed 
cerebral infarction (4-14 days) in up to a 
third of patients

Non-Aneurysmal SAH- peri-
mesencephalic

Extension from ICH or Intra-ventricular 
haemorrhage





BP Management in SAH







Neurosurgery in Stroke

Osheik A. Seidi

Decompressive craniotomy
Clot removal
Carotid Endarterectomy/ stenting
Vascular bypasses
SAH- management ( ligation, embolization)





Fibromuscular Dysplasia FMD
Severe Hypertension in Young patients

Bil Renal artery stenosis

Avoid  ACE inhibitors



Right Occipital Haemorrhage

Mild headache with Sudden Loss of part of Visual Field 

!



Osheik A. Seidi
Feb  2004





Stroke in Infections
1- Viral 

 - HIV

 - HZV

 - CMV

 - PML ( JC virus)

Protozoal:

 Malaria

 Toxoplasmosis

2- Bacterial – meningitis including TB

3- Spirochaetal 

 Syphilis

4- Helminthic

 Cysticercosis

 Hydatic Disease

5- Post infectious Angiitis



Stroke in HIV

• Ischaemic

• Haemorrhagic

• Venous strokes – C dural Sinus thrombosis



HIV and Ischaemic Stroke



Stroke in Infections

1- Viral 

 - HIV

 - HZV

J Neurol Neurosurg Psychiatry 2007;78:1291. 

doi: 10.1136/jnnp.2007.122416



VZV vasculopathy



Stroke and TB

Sy MCC, Espiritu AI, Pascual JLR. Global Frequency and Clinical Features of Stroke in Patients With 
Tuberculous Meningitis: A Systematic Review. JAMA Netw Open. 2022;5(9):e2229282. 
doi:10.1001/jamanetworkopen.2022.29282



Stroke with TBM



Han Rim Lee. Stroke. Tuberculosis and Risk of Ischemic Stroke: A 

Nationwide Cohort Study, Volume: 53, Issue: 11, Pages: 3401-3409, 

DOI: (10.1161/STROKEAHA.122.039484) © 2022 American Heart Association, Inc.



Stroke in Infections
Protozoal:

Malaria: very rare cause of stroke

 



Stroke in Infections
3- Spirochaetal 

 Syphilis

          HIV and Syphilis

(The great Imitator)



Meningovascular syphilis



Late Syphilis

Argyll Robertson pupils



COVID-19 and Stroke

During the follow-up period, recovered COVID-19 patients showed an 
increased risk of ischemic stroke (HR: 2.06, 95% CI: 1.75–2.41, p < 
0.0001, I2 = 63.7%) compared to subjects who did not experience COVID-
19 infection but developed ischemic stroke over the same period



COVID-19 and Stroke



Neuro-helminthiasis

Paragonimiasis
Paragonimiasis is a parasitic infection with a flatworm which may enter 

the body through eating undercooked crab or crayfish. 

It is rare in the United States, though several cases have been reported in 

the Midwest. 

Most commonly it is found in East Asian countries.29

Centrse for Disease Control & Prevention. Parasites :

The parasite does not often affect the central nervous system but the 

parasite may reach the brain either through the bloodstream or through the 

foramina at the base of the skull.

The adult form of the parasite both releases inflammatory substances and 

tunnels through tissues, which can result in headaches, seizures, and 

strokes.

Neurocysticercosis

Paragonimiasis







Stroke in Infections
5- Post infectious Angiitis











•Toxic/metabolic disturbance such as:

• Hypoglycaemia

• Drug and alcohol toxicity.

•Conditions which can cause dizziness or disturbed balance such as:

• Syncope

• Labyrinthine disorders — vertigo, Meniere's disease, labyrinthitis

•Neurological conditions such as:

• Seizure

• Migraine with aura

• Demyelination — multiple sclerosis

• Peripheral neuropathies such as Bell’s palsy

• Spinal epidural haematoma

•Trauma

•Systemic or local infection including:

• Central nervous system abscess

• Encephalitis

• Sepsis

•Encephalopathies such as:

• Hypertensive encephalopathy

• Wernicke’s encephalopathy

•Space occupying lesions including:

• Tumour

• Subdural haematoma

•Other conditions such as:

• Acute confusional state

• Dementia

• Vasculitis

• Functional 

Stroke Mimics 
Other Conditions presenting as Stroke



Stroke Mimics

Haemorrhagic Met. From 

Thyroid Ca

28 yr M brought from Prison. 

Multiple head Injuries



Stroke Chameleon
Stroke that presents  like other conditions

• Seizures:

– e.g. Temporal lobe infarct presenting as Non convulsive SE

• Transient Amnesia (TGA)

• Dysphasia/ aphasia (MCA)

• Acute Delirium

• Acute paraparesis/ Monoparesis 

– Ant Spinal  Artery Syndrome – Myelopathy in Spinal Dural fistula

• Vertigo / Loss of Balance (POCS) – BPPV

• Severe migraine / Thunderclap Headache

• Visual loss-

– Unilateral  (Amaurosis fugax)

– Bilateral(cortical blindness)

• Abnormal Movements: 

– Hemiballismus/ Rubral tremor/ ataxic tremor





Migraine Stroke

No established Guideline

My recommendations:

 Closely monitor BP – avoid lowering unless > 

200/110

 Manage pain

TRIPTAN are contraindicated





OUTREACH TRIPS







Our Students & Youth = Our Future

Thank You
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