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26 yr old with a 2 week history of back 
pain having been preceded by an URTI. 
Now presents with progressive lower 
limb weakness and numbness.
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45 yr old with a 2 week history of 
progressive lower limb weakness 
and numbness.
Guillain-Barre syndrome 9 years 
previously
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64 yr old man. Previous 
history of high alcohol 
intake and NIDDM. 24 
hours previously fell 
down stairs. Brought in, 
no other history available.
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77yr old male woke up after hip 
operation unable to breathe 2 months 
ago, recovered. Comes to A&E with 1 
month history of progressive arm and 
leg weakness.
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• 53 yr old lady
• Sitting in kitchen and slumped forward
• Then daughter described her as ‘confused’
• A&E within half an hour
• Global aphasia, no motor weakness
• CT showed changes suggestive of acute infarct in L cerebral 

hemisphere but CTA showed dissection of L carotid artery
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• 47 yr old Croatian lady
• 6/7 ago transient L arm sensory symptoms – 15 mins
• On day of adnmission 08:50 sudden onset L sided weakness (face, 

arm, leg) slurred speech and headache
• GCS 14 (langauge barrier, agitated)
• Gaze preference to L, R gaze palsy, nystagmus to L
• Slurred speech
• Bilateral extensor plantars
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• 71 yr old diabetic, hypertensive
• Presents on Friday morning with transient L arm weakness lasting

20 minutes
• Similar episode 3 weeks ago
• Now BP 150/95, SR normal heart sounds, no bruits
• Normal neurological examination
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• You are called to the stroke unit
• Patient AB, age 59, admitted two days ago
• Sudden onset of left sided weakness
• A&E GCS 14/15, vomiting, eyes deviated
• Now

– Decreased conscious level
– Upgoing right plantar
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• 46 yr old lady
• Presented to A&E with headache
• ‘Sudden’ onset at 18:30 while washing up - 10/10
• Previous headache and admission one month previously
• No Hx migraines
• Examination normal
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• 24 yr old law graduate presented to A&E with one week HX of 

headache
• One week previously had been snowballing, then had shower and 

had onset of headache in shower
• No previous headache history
• Headache all day every day
• Frontal, radiating to occiput and shoulders
• Eased by lying flat
• Throbbing, photophobia, exacerbated by movement
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• 68 yr old man
• Dialysis patient
• Previous MI with stenting 2008
• COPD – smoker
• 3 week history of L peri-orbital headaches
• Lasting ca 90 minutes
• Once or twice daily – usually early morning
• Restless with headache – couldn’t keep still
• Puffy red eye, tearing, blocked nose on L w. headache
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• 24 yr old girl presents with headache
• Previous history of complex partial seizures 3 yrs ago
• Diabetes, overweight
• 2 months worsening, daily, global, exacerbated by coughing
• Blacking of vision on standing up
• Machine like whooshing noise in her head
• Taking 6-8 co-dydramol daily for one month
• Disc margins not clear but ‘difficult to see’
• VA 6/9 right, 6/12 left
• CT normal
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• 30 yr old lady presented with first seizure – witnessed by boyfriend
• Some sleep deprivation as trigger
• Normal birth history and milestones
• No FH of seizures
• Whole body stiffened, clonic jerking of arms and legs
• Slightly confused post ictally but normal by 2 hrs
• Left lateral tongue biting
• Examination normal
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• 34 yr old woman
• 2 day Hx of headache and fever
• Found at home unrousable, urinary and faecal 

incontinence
• GCS 9/15
• 1x GTCS in ambulance, 2 in A&E
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Background information for acute 
stroke management



1. American Stroke Association and Association of American Neurologists -
Guidelines 2007

Imaging of the brain is recommended before initiating any specific therapy to 
treat acute ischaemic stroke
In most instances, CT will provide the information to make decisions about 
emergency management

2. National Stroke Strategy : Marker of quality   service
Patients requiring urgent brain imaging are scanned in the next scan slot within 
usual working hours, and within 60 minutes of request out-of hours

3. Health Technology Assessment 2004
For a cohort of 1000 patients, most cost effective strategy was ‘scan all patients 
immediately’ least effective was ‘scan all patients on anticoagulants or critical 
and rest within 14 days’

Do they need a scan?
Imaging in acute stroke CT or MRI ?

MRI with DWI should be considered in:

• TIA in high risk patients
• Posterior circulation events
• Possible dissection
• Possible cerebral venous thrombosis
• Normal CT

Should I thrombolyse them?

Do I have a stroke thrombolysis protocol?

YES NO

Consider it Don’t do it

IV-thrombolytic therapy
- lost time is lost brain

• The ischaemic penumbra
– Normal cerebral blood flow 50-60 

ml/100mg/hr
– Irreversible tissue damage at 10-15 

ml/100mg/hr
– Between these is potentially 

salvageable tissue

• IV-thrombolysis (rtPA)
(ATLANTIS, ECASS I + II and NINDS Pt. 1 + 2 – pooled analysis – Lancet 

2004)
• Increased rate of early haemorrhage offset by decreased disability at 3 months
• The earlier the better. Established benefit at 3 hrs but < 90 minutes better. 
• ECASS III and SITS-ISTR 2008 show modest benefit at 3-4.5 hrs

• If guidelines not adhered to, outcomes worse

• SITS-MOST - Lancet 2007 - safe and effective outside clinical trials even in 
inexperienced centres if protocol adhered to

IV-thrombolytic therapy
- lost time is lost brain Odds ratio for favourable outcome at 3 months

Pooled data from ATLANTIs, ECASS, NINDS  Lancet 2004
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But look at time to treatment -
Consider r-tPA

• < 3 hr, anterior / posterior with clearly defined onset

• Fixed or progressive

• Alert or somnolent

• No recent surgery/bleeds etc

• INR < 1.7, platelets > 100

• BP < 185 systolic, 110 diastolic

• No notable early infarction or hemispheric swelling on CT

I.V. rtPA = 0.9mg/kg; max 90mg, 10% bolus, followed by 60 
min infusion 

IV-thrombolytic therapy – who?

Thrombolysing outside guidelines

• > 3 hrs
– – ECASS III (3-4.5 hrs) and IST III (3-6 hrs)
– May benefit from ‘penumbral imaging’

• > 80 years
– No increased risk of haemorrhage but 3 X higher 3 month mortality

• Posterior circulation stroke
– Not in ECASS trials, often don’t score enough on NIHSS
– Note benefit for basilar artery thrombosis

• Improving symptoms
– Most TIAs less than 30 minutes
– 1/3 of those who improve, then have severe deterioration

• Cervical artery dissection
– > 50 pts reported – seems safe

• Hyperglycaemia
– Increased ICH rate over 8.4 mmol/L, 25% > 11.1 mmol/L

Antiplatelets

• Aspirin – only antiplatelet agent tested in acute 
stroke
– 2 large trials IST and CAST
– Reduced ischaemic stroke but increased haemorrhage 

rate
– Overall reduced death and disability
– NNT 111

• No evidence of overall benefit from aspirin and clopidogrel
combination

• Clopidogrel needs 300mg loading,then 75 mg a day

• Dipyridamole – adding to aspirin in stroke or TIA on aspirin
– initial evidence weak – Antithrombotic Trialists Collaboration – but ESPRIT 

trial Lancet 2006 – gives better (still debatable) evidence but NNT still 100
– Headache in 1/3 but settles in 2/52 – titrate dose

Antiplatelets Aspirin and imaging in acute stroke

• RCP guidelines
– Brain imaging ASAP, certainly within 24 hrs, urgently 

in certain conditions e.g.
• Headache at symptom onset
• Depressed level of consciousness etc

– Give aspirin once haemorrhage has been excluded

• ASA guidelines
– Imaging before therapy



Heparin in acute stroke

• The evidence:
– Lack of large formal trial of standard dose IV heparin
– Small studies of IV heparin, sc heparin, sc tinzaparin, IV 

danaparoid failed to show overall advantage (­ haemorrhage)
– Cochrane review (2000) suggested no benefit
– ESPRIT trial 2007 - warfarin vs aspirin in non-cardioembolic

stroke w/o leukoaraiosis - no benefit

• The guidelines:
– National clinical guidelines for stroke – Royal College 

of Physicians. 2004
• Anticoagulation should not be initiated routinelyfor the 

treatment of acute ischaemic stroke, including progression

– European Stroke Initiative. 2003
• Possible remaining indications for IV heparin include AF, 

dissection, carotid stenosis prior to Sx, crescendo TIAs, 
venous thrombosis

Heparin in acute stroke

• So what do I do?

Heparin in acute stroke

In acute stroke secondary to AF, in tight carotid stenosis, 
multiple TIA within 24 hrs, or ‘stroke in evolution’ consider 
getting help with decision from on-call neurologist or 
senior stroke physician

If in doubt and no help is available, omission better 
than comission. You are supported by the 
guidelines

• Malignant infarction of MCA has 80% mortality rate
• Usually 2nd to 5th day
• Pooled data from DECIMAL, DESTINY, HAMLET
• Decompressive hemi-craniectomy within 48 hrs of stroke reduces 

mortality
• NNT to prevent death, severe disability, or moderate disability are 2,2, 

and 4
• Now need to define optimal patient characteristics – probably younger

• Note neurosurgery in cerebellar CVA can be helpful

When would a neurosurgeon help?

I think it’s a TIA – can I send them home?

Coull et al., 2004

8% @ 7 days
11.5% @ 1month
17% @ 3 months

Carotid stenosis and endarterectomy

Carotid endarterectomy (CEA) for recently symptomatic significant 
internal carotid stenosis NASCET (1991,1998) ECST (1991; 1998)



Timing of intervention

RothwellRothwell et al., 2004et al., 2004

TIA – National Stroke Strategy

• Higher risk patients with TIA to be assessed and 
treated by specialist within 24 hrs
– Not to be sent home and see their GP!
– May need to be admitted

• Lower risk to be investigated within 7 days of 
event

TIA – National Stroke Strategy
What investigations?

• Imaging of carotids
– Dopplers, CTA, MRA

• Brain imaging
– MRI w DWI in TIA where any uncertainty about 

diagnosis (? 24hrs)
• Heart

– Echo and 24 hr ECG (48 hrs)

TIA – predicting subsequent high risk
ABCD2

• Developed between ABCD score (Oxford) and California score

• Based on five factors, points 0-7:
– A - Age > 60 yrs = 1 point
– B - Blood pressure, sys > 140, dias > 90 = 1 point
– C – Clinical features unilateral weakness (2 points), speech impairment without 

weakness (1)
– D – Duration of symptoms > 60 min = 2 pts, 10-59 mins = 1 pt
– D - Diabetes

Rothwell, PM Lancet 2005, Claibourne Johnston Lancet 2007

• High Risk
– ABCD2 score 6-7 = 8.1% 2 day risk

• Moderate risk
– ABCD2 score 4-5 = 4.1% 2 day risk

• Low Risk
– ABCD2 score 0-3 = 1.0 % 2 day risk

• Note that National Stroke Strategy incorporates ‘moderate 
risk’ group into higher risk bracket for recommendat ions

TIA – predicting subsequent high risk
ABCD2

Background information
Headache in the A&E dept



Algorithm for approaching headache in the 
ED

History from patient/ carer and examination

Recognisable primary headache syndrome

Evidence of CNS infection

Acute onset headache syndrome

CT brain and CSF examination

? SAH

Other causes of acute onset headache

Algorithm for approaching headache in the 
ED

History from patient/ carer and examination

Recognisable primary headache syndrome

Evidence of CNS infection

Acute onset headache syndrome

CT brain and CSF examination

? SAH

Other causes of acute onset headache

Primary vs secondary headache

• Migraine

• Cluster

• Tension type

Migraine

• 5- 20% of those presenting to ED
• Around 30% correctly diagnosed in ED
• Its all in the HX

– How old were you when you were first troubled by 
headaches?

– Unilateral, throbbing, nausea, vomiting, photophobia, 
phonophobia, movement, aura, previous attacks, FH

Migraine with aura or stroke?

• Migraine may be associated with stroke - often posterior
• RR of stroke =2.8 with aura, 1.6 without
• Visual, somatosensory, motor
• Usually marches, +ve or -ve
• Onset over 30 mins, then headache
• Typical symptoms or first attack?

Migraine - acute treatment

• NSAIDS

• antiemetics

• triptans

• avoid drug cocktails of opioids, antihistamines and 
dopamine antagonists



Cluster headache

• International Classification of Headache Diseases 2004
Severe unilateral pain lasting 15-180 minutes untreated.
At least one of the following, ipsilaterally:-

• Conjunctival injection and/or lacrimation
• Nasal congestion and/or rhinorrhoea
• Eyelid oedema
• Forehead and facial sweating
• Miosis and/or ptosis
• A sense of restlessness or agitation

� Frequency between one on alternate days to 8 per day.
� Not attributable to another disorder

� Treatment
� oxygen, triptan, 
� steroids, verapamil

• Sudden headache of unusual severity reaching maximum intensity in a 
few seconds

• Of patients with thunderclap headache and normal examination 
referred to neurology 2/3 have SAH

Acute onset headache
‘thunderclap headache’
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Thunderclap headache - TCH

• Vascular disorders
– Subarachnoid haemorrhage
– Intracerebral haemorrhage
– Venous sinus thrombosis

• Infections
– Meningitis / encephalitis

• Primary headache disorders
– Crash migraine
– Exertional or coital headache
– Cluster headache

• Rare causes
– Pituitary apoplexy
– Cervical artery dissection

Acute onset headache
‘thunderclap headache’

Subarachnoid haemorrhage
a few background details

– Women > men, 1.6:1
– ADPKD in only 2% of SAH
– 50% mortality, of survivors 30% dependent
– Only 50% say onset instantaneous
– Don’t forget drug history - cocaine
– GCS affected in 50%

Subarachnoid haemorrhage
investigations

• CT brain
– Negative in 2-10% of SAH
– Sensitivity 95% within 6hrs, 50% at 5 days
– After a few days MRI superior

• CSF



Subarachnoid haemorrhage
SAH or traumatic tap?

• 10-20% of LPs traumatic tap

• Opening pressure
– Increased in 60% of SAH

• CSF can contain 400 rbc before being detected by naked eye

• Three tube test
– False positives e.g. 1st tube 5000 and third tube 700

– If third tube count is zero, good evidence for traumatic tap

– Can help to collect a few extra mm of fluid in last tube to reduce cell count

• Visual inspection for xanthochromia

Subarachnoid haemorrhage
SAH or traumatic tap?

RBC lysis

haemoglobin

oxyhaemoglobin

bilirubin

In vivo or vitro

In vivo only

Subarachnoid haemorrhage
SAH or traumatic tap?

• CSF from traumatic tap may contain oxyhaemoglobin but no bilirubin

• CSF from a SAH will contain both

• Xanthochromia takes 12 hrs to develop

• For visual inspection, CSF should be centrifuged and compared to water. False 
positives from jaundice, high CSF protein, rifampicin

• Spectrophotometry is highly sensitive but has false positives

Subarachnoid haemorrhage
grading

• World Federation of Neurological Surgeons scale 
I to V based on GCS

• I = GCS 15
• II = GCS 13/14 no focal deficit
• III = GCS 13/14 focal deficit
• IV = GCS 7-12
• V = GCS 3-6

Subarachnoid haemorrhage
general management

• Refer to neurosurgical unit
• Attention to feeding and fluids
• Do not treat hypertenson unless end organ damage
• Pain relief
• Compression stockings
• Nimodipine 60 mg 4 hrly for 3 weeks

Subarachnoid haemorrhage
early complications

• Early rebleeding
– Around 15% of those admitted will rebleed in first few hours
– If respiratory arrest ensues a significant proportion will make good recovery 

within hours

• Hydrocephalus
– If left untreated, 90% have poor outcome
– Need urgent neurosurgical intervention



Thunderclap headache due to unruptured aneurysms?

– 10% report severe or unusual headache in weeks before SAH – ‘sentinel 
headaches’ -? report bias

– Cases reported of TCH with normal CT and CSF who had aneurysms on 
angiography

– 5% prevalence of unruptured aneurysms in general population
– Retrospective series of 562 cases of TCH with normal CT/CSF, 9% found to 

have aneurysms
– 71 patients with thunderclap headache and negative CT and CSF followed up 

for 3 yrs – none had SAH
– All comes back to clinical judgement and index of suspicion

TCH - Venous sinus thrombosis

• Headache onset usually subacute but 10% of CVST 
present as TCH

• CT normal in over 50% presenting as headache and 
raised ICP

• MRI investigation of choice

TCH – idiopathic thunderclap headache

• Has been referred to as benign vascular headache, crash 
migraine, benign sexual (coital) headache type II

• Onset over 30 seconds, may last days
• 1/3 get recurrance with precipitants e.g. exercise, sexual 

activity
• 40% have history of migraine
• May have abnormal angiograms with alternating 

constriction and dilatation

Headache associated with sexual activity (= coital 
headache)

• Usually men, usually bilateral

• Type 1 – dull pain, increasing in intensity as sexual excitement increases –
associated witht ensing of the face, neck, and shoulders

• Type 2 – vascular type, onset at orgasm, usually fades by 2 hrs
– 25-50% have had migraine or family history of migraine

– Differentiated from SAH by duration of headache (4-11% of SAH occurs during 
sexual activity)

– Usually no vomiting, meningism, focal symptoms

– CT scan if first presentation

– Responds to ß blockers

– Related to benign exertional headache

• Type 3 – like low pressure headache after LP - ? Due to dural tear

TCH - pituitary apoplexy

• Sudden infarction or haemorrhage into pituitary gland –
usually adenoma

• Uncommon
• Headache, opthalmoplegia
• CT may be normal

TCH – cervical artery dissection

• Headache common presenting symptom in ICA 
dissection

• Headache and Horner’s think dissection
• 15% of ICA dissections may present as TCH



Background information
Acute management of seizures

Investigation of seizures

• Routine haematology/biochem esp. FBC, U&E, LFT, bone chemistry, Mg2+, glu, 
gGT, ?urine drug screen

• ECG (acutely) and EEG (usually as outpatient)

• Neuro-imaging* if new onset: CT (?contrast) +/- MRI

• CSF examination if CNS infection/SAH possible

* scan is mandatory if: focal seizure onset, focal signs, middle aged/elderly, >1 
seizure, failure to recover, other neurological symptoms, fever

Seizures and prolactin

• Vukmir. J. Neurol 2004

– ­ prolactin in 42 % of seizure patients and 17 % of non seizure patients ®
sensitivity 42%, specificity 82%

• Cordingly. Am J Em Med ’93

– ­ prolactin in 8/11 syncope cases

• Ahmad. Em Med J 2004 – meta-analysis
– If prolactin > 3x normal then 9 x  more likely GTCS than NES and 5 x more 

likely than syncope

• i.e. not to be relied on -If it is to be measured, measure at 20 
minutes and  certainly < 1 hr, then again at 24 hrs

Emergency treatment of seizures

• Airway, Breathing, Circulation assessment
• check for/treat hypoglycaemia, hypoxia, electrolyte 

disturbance, acidosis
• Pabrinex if suspected alcohol misuse
• self-terminating, brief, single seizures do not require 

treatment
• IV lorazepam if recurrent/prolonged seizures

“red flag” situations necessitating 
admission

• >1 seizure in 24 hours
• Failure to recover fully after seizure
• Pregnancy-associated or post-partum seizures
• Worrying associated symptoms:

Fever, rash
Prodromal or severe post-ictal headache
Confusion, hallucinations, drowsiness

• Focal neurological symptoms or signs (of probable recent 
onset)

Patients with single self terminating generalised seizure 
and full recovery

• can be discharged home if examination, bloods, ECG + CT brain 
(if done) normal

• book outpatient EEG and refer for urgent OP appt

• discuss starting Rx with on-call neurology SpR ifprevious GTC 
seizures or additional seizure types eg. myoclonic jerks, partial 
seizures

• Inform that must not drive + give safety advice



Patients with known epilepsy and a flurry 
of seizures

• Admit if not back to baseline state
• Check compliance
• Intercurrent infection / alcohol / sleep deprivation
• New focal signs or known low grade tumour ® CT with contrast
• Drug levels
• Can increase known AED, esp evening dose
• Consider adding clobazam 10-20 mg bd for 3/7

Convulsive status epilepticus

• Definition:
“a condition in which convulsive epileptic activity persists for 30 mins or more”. Can be 
single prolonged or recurrent GTC without clinical recovery in between.

• Most seizures last < 2 min, average 1 minute

• The longer seizures continue, the more refractory to treatment they become
• Seizures lasting more than 5 minutes should be addressed as impending status

• Only 3 controlled double blind studies with specific questions published
• Requires local guidelines and protocols

Aetiology of status epilepticus

• 34% low concentrations of AED pts with chronic epilepsy
• 22% CVA
• Anoxia / hypoxia 10%
• Metabolic 10%
• Alcohol and drug withdrawal 10%

Convulsive status epilepticus

• Basic life support…ABC
– The most rapid and effective way to secure an airway is to terminate 

the seizure
– If intubated, NMJ blocking agents only block the peripheral 

manifestations of seizures

• Maintain BP
• Check BM
• Give anticonvulsants
• Examine the patient !!

• Think of underlying cause and treat if 
possible
e.g.
– hypoxic/ischaemic – high mortality
– encephalitis, metabolic, alcohol 
– secondary generalised from abscess / tumour
– stroke - common in elderly
– low AED levels in known epileptic

Convulsive status epilepticus Ix in status

• FBC, clotting, U&E, Glu, LFTs, Ca Mg
• Gases
• AED levels
• Serum and urine for toxicology
• CXR
• CT brain

• EEG monitoring



Drug treatment of convulsive status 
epilepticus

• Early IV lorazepam (or diazepam)

• Established IV phenytoin, (fosphenytoin) Consider 
valproate and/or phenobarbitone. 

• Refractory Propofol / midazolam / thiopentone anaethesia in ITU

First Line drugs
Diazepam or lorazepam ?

• Peak concentrations 3 –15 mins post 
IV

• Rapid fall in plasma level with 
redistribution to muscle

• After repeated dosing, saturated fat 
and muscle stores leading to risk of 
CNS / cardiorespiratory depression

• More effective as rapidly as 
diazepam

• Long duration of action
• Little risk of accumulation
• Less likely to require intubation

Diazepam Lorazepam

Second line drugsSecond line drugs
Dept Vet Dept Vet AffAff CoCo--operative studyoperative study

NEJM 1998NEJM 1998
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Four treatment regimens tried

- lorazepam
- phenytoin
- phenobarb
- diazepam and    phenytoin

Second line drugs
phenytoin

• Effective in 10-30 minutes
• Loading dose of 1000 mg often ineffective – should be 

18-20 mg/kg
• Rate < 50 mg/min, cardiac monitor
• If not effective give extra 5-10 mg /kg
• Then 100 mg tds

• Fosphenytoin
– Pro-drug of PHT without propylene-glycol carrier
– Therapeutic in 10 minutes
– Given as phenytoin equivalents

– Very effective in status if adequate doses
– Particularly good for secondary generalised
– Load at 20 mg / kg, then 45-90mg bd
– Respiratory  and circulatory depression at high doses

Second line drugs
phenobarbitone

Second line drugs
valproate

– Less sedating than PB
– Load at 15 mg / kg, then 1mg / kg / hr
– Higher doses have been used up to 40 mg / kg loading and 

6 mg / kg / hr
– Less cardiovascular or respiratory depression that PHT / 

PB
– Watch for ammonium



Then what ?

• Alert anaesthetist and transfer to ITU if:
– If seizures not controlled in 10 minutes with lorazepam and 

PHT/PB or VAL
– Failure to maintain O2 saturations

• Note in persistent coma after termination of overt seizures, 
50% will have electrographic seizure activity

• They need anaesthetics – continued seizures cause
– Tachyarrhythmia, pulmonary oedema, rhabdomyolysis
– Cortical damage and long term neurological dysfunction

Pentobarbital vs midazolam vs propofol on 
ITU

• Mixed data from comparative studies

• Seizure control:
– PB > midazolam = propofol

• Mortality
– Propofol > midazolam = PB

• Safety profile
– Midazolam > PB > propofol

• Thiopentone is often used PB equivalent in Europe

On ITU

• May need pressors to maintain BP, monitoring required
• May require treatment of acidosis if hypotensive and pH 

< 7
• Watch out for complications e.g ileus and 

rhabdomyolysis
• Monitor the EEG

EEG monitoring on ITU

• Ideally continous EEG monitoring relayed to 
neurophysiology department

• Second best – daily EEG recordings
• Cerebral function monitors and amplitude integration 

EEG devices
– Dependent on interpretation – training
– Often artefacts misinterpreted
– Patient needs to be paralysed

Last resorts
• Levetiracetam up to 1500 mg bd IV

– Likely to be more widely used – effective quickly and 
well tolerated

• Topiramate e.g. 200 - 700 mg bd via NGT
• Ketamine if neuroimaging normal


