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STROKE / TIA 

Focal neurological deficit of vascular origin 



The Burden of Stroke 

• 110,000 people/year in England have a stroke 
 

• Of patients who have a stroke: 

– 30% die in the first month 

– 35% are significantly disabled 

– 5% are admitted to long-term residential care 
 

• Stroke: 

– is the 3rd most common cause of death 

– is the single largest cause of adult disability 

– costs the NHS £2.8 billion/year 

STROKE  50 years ago !!! 

• HISTORY   Stroke  

  

• EXAMINATION  Stroke  

  

• MANAGEMENT  Prayers   

     Will 



STROKE  20 years ago !!! 

• HISTORY   Stroke  

  

• EXAMINATION  Stroke  

  

• MANAGEMENT  Prayers   

     Will 

Stroke care is a national priority!! 

• 1999 RCP National Clinical Guidelines for Stroke 

           RCP National Sentinel Audit 

   

• 2001 NSF for older people 

     

• 2005 National Audit Office report   

  

• 2007  National Stroke Strategy    

     

• 2008 HfL Stroke project 

                     NICE guidelines 

 



Stroke is a medical emergency! 

• ‘Brain attack’  ‘Time is brain’   
  

• Faster assessment & investigations   

 

• Acute medical treatment     
  

• Immediate secondary prevention   
  

• Recognition & management of complications 

Causes of Stroke 
85% 

Ischaemic 

15%     

Haemorrhagic 



Model of the TIA/Stroke diagnostic process 

 

1. Are the neurological symptoms focal rather than non-focal? 

 

2. Are the symptoms negative rather than positive? 

 

3. Was the onset of the symptoms sudden? 

 

4. Were the symptoms maximal at onset rather than 

progressing over a period? 

 

If YES to all questions, the symptoms are almost certainly caused 

by vascular pathology (cerebral ischaemia or haemorrhage). 

Focal neurological symptoms 
 

• Motor: 

• weakness – one side of body 
 

• Sensory symptoms: 

• loss of sensation – one side of body 
 

• Visual:  

• monocular; binocular 
 

• Speech/language: 

• difficulty understanding or expressing; slurred speech 

 
 

 



Non-focal neurological symptoms  

 

– faintness 

– non-specific dizziness 

– light-headedness 

– confusion 

– mental disorientation 

– incontinence 

   

do not suggest Stroke/TIA 

unless accompanied by focal neurological symptoms 

 

How do Strokes/TIAs present? 
• Presentation depends on which part of the brain is affected 

 

 

 

 

 

 

 

 

• Diagnosis not easy! 

 

• Stroke mimic exists 



“I CAN’T UNDERSTAND THE LEEDS PLAYERS.” 





 

 

 

STROKE/TIA MIMICS 



Case history 

 

• 52 year old woman contacts her GP immediately 
after recovering from a 30 minute episode of 
sudden weakness of her right arm and slurring of 
her speech. Her medical history is unremarkable 
other than a history of high blood pressure. 
Examination is normal. 

 

• What action should be undertaken for this lady? 

Model of the TIA/Stroke diagnostic process 

 

1. Are the neurological symptoms focal rather than non-focal? 

 

2. Are the symptoms negative rather than positive? 

 

3. Was the onset of the symptoms sudden? 

 

4. Were the symptoms maximal at onset rather than 

progressing over a period? 

 

If YES to all questions, the symptoms are almost certainly caused 

by vascular pathology (cerebral ischaemia or haemorrhage). 
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A Fugax Cerebral

TIA GP referral behaviour varies! 

 

‘ I refer when I have time to write a letter’ 
 

‘ I would not refer the first TIA’ 
 

‘ It varies depending on the severity of symptoms’ 
 

‘Just a TIA, no lasting damage’ 

2005 



Risk of stroke after TIA 

Coull et al., BMJ 2004 

8.0% at 7 days 

11.5% at 30 days 

17.3% at 90 days 



ACT FAST! 
EXPRESS Study (Lancet 2007) 

Then what? 

High risk patients: ABCD2 ≥4 or >2 TIAs in 1 week 

 

Specialist assessment/investigation within 24 hours 
 

 

 

 

Low risk patients: ABCD2<4  

 

Specialist assessment/investigation within 1 week 
 

National 

Stroke 

Strategy, 

2007 

Primary 

Care 

Guidelines, 

2008 



• Patients with acute neurological symptoms that 

resolve completely within 24 hours (i.e. suspected 

TIA) should be given aspirin 300 mg immediately 

and assessed urgently within 24 hours by a 

specialist physician in a neurovascular clinic or an 

acute stroke unit. 

 

TIA Management 

• Antiplatelets/Anticoagulation 

 

• Carotid endarterectomy 

 

• Control of vascular risk factors 

– e.g. Blood pressure, Diabetes, Cholesterol 



TIA Management 

• Antiplatelets/Anticoagulation 

 

• Carotid endarterectomy 

 

• Control of vascular risk factors 

– e.g. Blood pressure, Diabetes, Cholesterol 

 

 

Anticoagulation 

Anti-platelet 

treatment 



N Engl J Med. 2008 Apr 3;358(14):1519-20  

Anticoagulation 

• Warfarin 

 

• Heparin 

 

• DOAC 

– Dabigatran, Rivaroxaban, Apixaban, Edoxaban 

 





Stroke Prevention in Atrial Fibrillation 

DELICATE BALANCE 

Prevention of 

thromboembolic 

events 

Risk of 

haemorrhage 



HAS-BLED = Hypertension, Abnormal renal/liver function, Stroke, 

Bleeding history or predisposition, Labile INR, Elderly (> 65 years), 

Drugs/alcohol concomitantly (Pisters et al., 2010) 

Letter Clinical Characteristic Points Awarded 

H Hypertension 1 

A Abnormal renal and liver function (1 point each) 1 or 2 

S Stroke 1 

B Bleeding 1 

L Labile INRs 1 

E Elderly 1 

D Drugs or alcohol (1 point each) 1 or 2 

HASBLED > 3 = High risk of bleeding (Camm et al. 2010) 

TIA Management 

• Antiplatelets/Anticoagulation 

 

• Carotid endarterectomy 

 

• Control of vascular risk factors 

– e.g. Blood pressure, Diabetes, Cholesterol 



Ipsilateral ischaemic stroke or operative stroke / death 

50-99% stenosis 

Surgical Medical 

TIME SINCE LAST EVENT 

< 2 weeks 13 / 112 26 / 75 24.7 12.3-37.1 

27 / 213 62 / 224 15.9 8.3-23.5 

40 / 325 88 / 299 18.5 12.1-24.9 

2-4 weeks 17 / 136 13 / 81 4.4 -5.5-14.2 

14 / 132 31 / 134 13.1 4.0-22.2 

31 / 268 44 / 215 9.8 3.0-16.5 

4-12 weeks 29 / 271 31 / 216 4.1 -2.0-10.2 

34 / 289 50 / 282 6.4 0.4-12.5 

63 / 560 81 / 498 5.5 1.2-9.8 

> 12 weeks 20 / 196 12 / 113 0.7 -6.5-8.0 

21 / 125 19 / 119 -3.1 -13.3-7.2 

41 / 321 31 / 232 0.8 -5.2-6.8 

TOTAL 175 / 1474 244 / 1244 8.5 5.6-11.3 

ECST 

NASCET 

TOTAL 

Events / Patients ARR  

(%) 
95% CI 

-10 0 10 20 30 

% Absolute Risk Reduction (95% CI) 

Rothwell et al 2003 

http://members.aol.com/wayneheim/careno.jpg


TIA Management 

• Antiplatelets/Anticoagulation 

 

• Carotid endarterectomy 

 

• Control of vascular risk factors 

– e.g. Blood pressure, Diabetes, Cholesterol 

Case History 

• 65-year old man 

 

• History of  high cholesterol and cigarette smoking 

 

• Presented with left-sided weakness and numbness of 

sudden onset 2 hours previously 

 

• Left-sided weakness, sensory deficit, visual deficit and 

neglect on examination 

 



Model of the TIA/Stroke diagnostic process 

 

1. Are the neurological symptoms focal rather than non-focal? 

 

2. Are the symptoms negative rather than positive? 

 

3. Was the onset of the symptoms sudden? 

 

4. Were the symptoms maximal at onset rather than 

progressing over a period? 

 

If YES to all questions, the symptoms are almost certainly caused 

by vascular pathology (cerebral ischaemia or haemorrhage). 



 

 

 

 

 

Typically, 

………… neurons 

are lost to the brain 

each minute 

a stroke 

goes untreated. 

 

 

 

 

 

Typically, 

1.9 million neurons 

are lost to the brain 

each minute 

a stroke 

goes untreated. 





Common ‘medicolegal’ questions 

• Is it a supportable clinical judgement that thrombolysis 

may have been considered but may not have been given? 
 

• Do we agree with the contention that thrombolysis is not 

without risk and if given in this particular case it is more 

likely than not to have made no material difference to the 

outcome? 
 

• Do we consider that had thrombolysis been attempted, on 

the balance of probabilities, that is to say considering 

whether something is more probable than not, the 

damage suffered by the pursuer in consequence of his 

stroke would have been prevented? 
 



Modified Rankin Scale  (Rankin, 1957, Lindley et al. 1994) 

Is the patient alive? 

Does the patient require help from 

anybody for everyday activities? 

Has the stroke left the patient with any problems? 

Dead 

Poor 

Indifferent 

Good 

No 

No 

No 

Yes 

Yes 

Yes 

6 

5 

4 

3 

1 

2 

0 

Modified Rankin Scale 

0 - No symptoms.  
 

1 - No significant disability. 

 Able to carry out all usual activities, despite some symptoms.  
 

2 - Slight disability. 

 Able to look after own affairs without assistance, but unable to carry 
out all previous activities.  

 

3 - Moderate disability. 

 Requires some help, but able to walk unassisted.  
 

4 - Moderately severe disability. 

 Unable to attend to own bodily needs without assistance, and unable 
to walk unassisted. 

 

5 - Severe disability. 

 Requires constant nursing care and attention, bedridden, incontinent. 
 

6 - Dead.  







Bleeding risk 

• 1% natural risk in ischaemic stroke 

• 3% with thrombolytic treatment within 3 hours 

• Increases with delay from time of onset  

• 7% with thrombolytic treatment within 6 hours 

British Association of Stroke Physician 

Stroke Service Standards 

• An established thrombolysis pathway should be in 

operation 24/7 

 

• Time from hospital arrival to treatment within 30 

minutes of arrival during office hours 

 

• Time from hospital arrival to treatment no more 

than 60 minutes outside office hours  



Intra-arterial thrombolysis 
• Requires specially trained 

personnel and facilities 
 

• Delays administration of 
thrombolysis 
 

• Thrombolysis delivered 
directly 
 

• Allows extension of time-
window for thrombolysis 
 

• Trend to better outcome 
than iv rt-PA, particularly 
for proximal large vessel 
occlusion 

Mechanical thrombectomy devices 



Stent-retreiver devices 

https://www.google.co.uk/url?url=https://www.ninds.nih.gov/about_ninds/message/message-2015-AcuteStroke.htm&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj23PXxkfrLAhXBRg8KHRRGBoYQwW4IGDAB&sig2=ulg0Sg3B0LQvGedKqVGUIw&usg=AFQjCNHo5vYEzBgJcCS59urpNVKi9ge1UA


Case History 

• 65-year old man 

 

• History of  high blood pressure and cigarette smoking 

 

• Presented at 11:30pm to his local hospital with left-

sided weakness and numbness of sudden onset 2 hours 

previously 

 

• Left-sided weakness, sensory deficit, visual deficit and 

neglect on examination 

 



Common ‘medicolegal’ questions 
 

 

• Do we consider that the employees of the health board 

were negligent in failing to provide stroke specialist care 

in this case? 

 

• Do we consider that the employees of the health board 

were negligent in failing to consider thrombolysis in this 

case? 

 
 



Specialist care in an acute stroke unit 

Specialist 

Stroke Unit Care 

Early Imaging Pharmacological 
Interventions 

A stroke unit is:  
A discrete area within the hospital 
Staffed by specialist MDT 
Access to monitoring and rehabilitation equipment 
Regular MDM for goal setting 



Why a stroke unit? 

Stroke Unit Triallists’ Collaboration 

 

• Reduced Mortality (17%)   

 

• Reduced Death or Institutionalisation (25%)

  

• Reduced Death or Dependency (31%) 

 

Imaging the brain 

is an essential investigation of suspected stroke 

Front 

Back 

Front 

Back 

Left Left Right Right 



Hyperacute brain imaging 

Hyperacute ischaemic     

left MCA territory stroke 

Hyperacute haemorrhagic 

left MCA territory stroke 



Magnetic Resonance Angiography 



CT Angiography with 3D Reconstruction 

CT perfusion brain scanning 

CBF MTT 

CBV 



30-minute blue light ambulance travel time 
from the hyper-acute stroke units (HASUs) 

The green area shows the areas that are within 30 minutes travel time 
(under ambulance blue light conditions) of a HASU 



Regional stroke ward 

CT/MRI 
Up to 2 Mb/sec 

DICOM-Data 

Remote Hospital Stroke Centre 



16:09 Arrival 

at   St 

Thomas’ 

Hospital 

15:20                                                 

63 year old father of the bride 

collapsed at the wedding with right 

sided weakness and dysphasia 

 

One spring Sunday afternoon: 

 

10 miles 

16:05                     

Stroke doctor     

called by                  

St Thomas’ Hospital 

16:10                     

Teleconsultation 

NIHSS 21 

http://images.google.co.uk/imgres?imgurl=http://www.london-se1.co.uk/news/imageuploads/1201460847_62.49.27.213.jpg&imgrefurl=http://www.london-se1.co.uk/news/view/3116&usg=__0Ww4RfCVMi8DsXTd6WCyPspKx5Q=&h=300&w=400&sz=55&hl=en&start=2&um=1&tbnid=UMqEnGyxCZewcM:&tbnh=93&tbnw=124&prev=/images%3Fq%3Dst%2Bthomas%2527%2Bhospital%2Blondon%26hl%3Den%26rlz%3D1T4ADBF_en-GBGB349GB332%26sa%3DN%26um%3D1
http://upload.wikimedia.org/wikipedia/commons/b/bc/London_Ambulance_at_Abbey_Road.jpg
http://images.google.co.uk/imgres?imgurl=http://www.london-se1.co.uk/news/imageuploads/1201460847_62.49.27.213.jpg&imgrefurl=http://www.london-se1.co.uk/news/view/3116&usg=__0Ww4RfCVMi8DsXTd6WCyPspKx5Q=&h=300&w=400&sz=55&hl=en&start=2&um=1&tbnid=UMqEnGyxCZewcM:&tbnh=93&tbnw=124&prev=/images%3Fq%3Dst%2Bthomas%2527%2Bhospital%2Blondon%26hl%3Den%26rlz%3D1T4ADBF_en-GBGB349GB332%26sa%3DN%26um%3D1


CT Brain at 16:14 

         Thrombolysis at 16:25 (16 minute door to needle time) 

Pre and post-thrombolysis CT brain scans 

rt-PA 

Day 0 Day 1 



Mobile CT scanning 

Mobile CT 

? Stroke-mobile 
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