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What Is It?

Stroke or cerebrovascular accident describes an event in which there is a disturbance of central nervous system (CNS) function, due to vascular disease. A transient ischaemic attack (TIA) is an acute loss of focal cerebral or monocular function, with symptoms lasting for less than 24 hours, which after investigation is assumed to be due to embolic or thrombotic vascular disease.  Cerebrovascular disease is the third commonest cause of death in developed countries, after ischaemic heart disease and cancer. The incidence of stroke is 1-2/1000 per annum in Europe and the USA, but is higher in the Afro-Caribbean population. The annual incidence of TIA is around 0.5 per 1000 population, and there are 2500 new cases every year in the UK. 

Of completed strokes with neurological deficit, 85% are due to cerebral infarction following thrombosis or embolism; 10% are due to intracerebral haemorrhage; and 5% are due to other rarer causes such as Sub-arachnoid haemorrhage (SAH) or cerebral vasculitis.

Why Chosen?

Stroke care was chosen for this project for several reasons. It is a disease for which there is both a common incidence and prevalence, with high morbidity and mortality. It has many risk factors; some of which are modifiable, and our practice serves a population that suffers from many of these factors. As yet, we have no dedicated stroke service, although we do for many of the major risk factors and related diseases, such as hypertension, diabetes, ischaemic heart disease and smoking. The National Service Framework (NSF) for older people has just been introduced with its recommendations for cerebrovascular disease (see appendix). Finally, we are lucky enough to benefit from a new service, the Stroke Unit, which has recently been set up at Manchester Royal Infirmary, under the care of Dr Ganesh Subramanian, a consultant geriatrician, which has a dedicated service and ward.

Methodology

A literature search was carried out, using standard medical textbooks and online resources such as The Cochrane Database and PubMed to provide the background and references for the subject. Subsequently a search was carried out on our patients to determine the number of patients with all forms of CVA, and for the main risk factors for cerebrovascular disease using electronic Read Codes. It is proposed that there will be ongoing work in creating a stroke register and arranging annual review of these patients.

Data Sources Used

For background pathophysiology:

· Clinical Medicine, Parveen Kumar and Michael

Clark, Balliere Tindall.

· General and Systematic Pathology, JCE Underwood, Churchill Livingstone

· Concise Oxford Textbook of Medicine, JGG Ledingham and David A Warrell, OUP

For online resources:

· PubMed and the Cochrane databases.

For information and help on the Stroke Unit:

· Dr Ganesh Subramanian, to whom I am very grateful.

Risk Factors

There are many risk factors for cerebrovascular disease. The commoner ones are listed below.

· Age.

· Previous CVA.

· Hypertension.

· Diabetes mellitus.

· Obesity.

· Positive family history.

· Cigarette smoking.

· Hyperlipidamia/hypercholesterolaemia.

· Oral contraception (COC).

· Alcohol excess.

· Drug use, especially cocaine (cerebral vasospasm).

There are also predisposing causes.

· Extra cranial atheroma.

· Intercranial atheroma.

· Heart disease, ischaemic and valvular (especially mitral stenosis).

· Low cerebral perfusion following hypotension.

· Berry aneurysms.

· Arterio-Venous Malformations (AVM).

· Hyperviscosity e.g. polycythaemia.

· Trauma.

· Bleeding disorders.

· Metabolic disorders, e.g. homocystinuria (very rare).

As can be seen from the above lists, other than age, previous or family history, most of the risk factors are modifiable, and are ones we already screen patients for.

Management of Acute and Chronic Disease

Presentation.

The symptoms, signs and severity of cerebrovascular disease are wide and varied; and depend on the location and extent of the lesion. The onset of symptoms of cerebral infarction is normally quite sudden, and can occur during sleep, however, there may also be a history of worsening in a subacute fashion over a period of hours or days. Infarction in one cerebral hemisphere may cause contralateral hemiparesis or hemiplegia, or visual field defects. Infarction in the non-dominant hemisphere may cause visuo spatial problems such as constructional or dressing apraxia. If the parietal lobe is affected, there is a tendency for patients to ignore the contralateral side. Headache is common, but is not usually severe, and there is usually little meningeal irritation. Epileptic seizures are unusual; but can occur as a complication at any stage. If the infarct is extensive, consciousness may be impaired, and Cheyne-Stokes respiration can occur. Brainstem infarction can lead to a complex range of symptoms, the most extensive being the “Locked In” syndrome, where the patient is conscious but unable to move, except sometimes the eyelids or eye movements in the vertical plane.

In cerebral haemorrhage, the symptoms and signs can be very similar to infarction, but severe headache, coma and meningism are much commoner in haemorrhage, and are unusual in infarction. Cerebral haemorrhage is usually caused by rupture of saccular aneurysms, AVM or hypertensive vascular disease. One important condition, though rare, is that of cerebellar haemorrhage and haematoma. Patients typically present with sudden occipital headache, impaired consciousness, ataxia and gaze palsies, with symptoms of raised intracranial pressure. If this occurs and is identified, urgent neurosurgical intervention to remove the haematoma can be lifesaving

Spontaneous SAH usually presents with sudden headache, which is usually occipital and radiates over the head and down the neck, sometimes as far as the back or legs. Consciousness is often impaired, or transiently lost, and the patient may become comatose. Vomiting is common, as is meningism, and epileptic seizures may occur at an early stage. There are no focal neurological signs, unless bleeding has also occurred into the brain substance. The patient is often irritable, confused, drowsy and photophobic, and the headache can persist for weeks.

Transient ischaemic attacks cause loss of function in one region of the brain, although consciousness is usually preserved. Amaurosis fugax is a particular form of TIA that causes transient monocular blindness on the ipsilateral side. 90% of TIAs are thromboembolic in nature, and there may be a clinically obvious source such as carotid stenosis, atrial fibrillation, other dysrhythmias or recent myocardial infarction. The symptoms usually reach their peak in seconds, and last for minutes or hours, but by definition, less than 24 hours.

Initial Management

The initial treatment for the different aetiologies of cerebrovascular disease is similar. Our local stroke unit recommends commencing all patients with TIAs on aspirin and referral to their outpatient clinic. All patients who have persistent or worsening signs should be referred urgently to hospital, unless their underlying condition is so severe that they are unlikely to survive in any case, for example, if they are already terminally ill. Once seen by the admitting medical team, they are referred to the stroke unit, for transfer within 24 hours. Stroke has typically been the poor relation in the past when compared to the urgency with which myocardial ischaemia has been managed. However, there is a move towards describing strokes as “brain attacks” in the same way that myocardial infarctions are called “heart attacks”, in the hope of increasing the urgency with which this illness is regarded. Once on the stroke unit, and stable, investigations begin; these cover routine bloods including glucose and lipids, ECGs and chest X Rays. All patients have a computerised tomography (CT) scan of the brain, in an attempt to determine the aetiology of their CVA, with the option of magnetic resonance imaging (MRI) scans and MRI angiography for those which are unclear, such as posterior fossa lesions or cerebral vasculitis, both of which are poorly visualised on CT scans.

Subsequent Management

Once the aetiology of the CVA has been determined the treatment paths diverge. All patients are seen by the multidisciplinary team comprising occupational therapists, physiotherapists, speech and language therapists, pharmacists, dieticians, and later by psychologists. Patients who have had a thromboembolic event will have investigations to determine the source; such as carotid Doppler’s, echocardiograms ( TTE and then TOE if abnormal), followed by subsequent referral to vascular surgery or cardiology if required. Carotid endarterectomy is indicated if there is an internal carotid artery stenosis narrowing the lumen more than 70 % in symptomatic patients, reducing the risk of further TIA/stroke by 75%, although there are risks associate with surgery, with a procedural mortality of  3%. Anticoagulants can and should be used in atrial fibrillation, other dysrhythmias, non-infected cardiac valve lesions and cardiomyopathies; but should not be used in the first 14 days following infarction due to the risk of haemorrhagic conversion. Antiplatelet therapy in the form of aspirin 300mg daily has been shown to reduce the risk of early recurrence, although the exact dose is under review, and there is some evidence that adding dipyridamole (Persantin) to or instead of aspirin may be effective. Clopidogrel is also used in some cases. Management of hypertension is the single most effective measure in primary prevention, but hypertension is often seen in the context of acute stroke and should be managed with caution, to prevent the risk of extending the injury through cerebral hypoperfusion. Hyperlipidaemia and hypercholesterolaemia should be treated.

Strokes due to intracerebral haemorrhage have broadly similar management plans, but antiplatelet drugs and anticoagulants are contraindicated and should be stopped, if the patient is already on them. Evidence for evacuation of the haematoma is equivocal, except in cerebellar haematomas. SAH may need to be diagnosed on lumbar puncture, as imaging is not always conclusive. Some patients with SAH need  neurosurgery to clip the bleeding aneurysm or insert a coil, to minimise the risk of rebleeding.

Late Management

After the acute management, the emphasis is given towards rehabilitation. This begins in hospital and continues at home. Out patient follow up is usually at 3 and 6 months, although sooner if needed. Patients, relatives and carers all need support. Recovery is unpredictable. Some patients, especially the younger adults and children, have a very good or complete recovery; some struggle to have any recovery at all.

Outcomes

The risk of stroke after TIA is about 12% in the first year; then about 7% annually thereafter. The risk of cardiac death is around 7% annually, and that of stroke, myocardial infarction or vascular death 10% annually. The excess risk of stroke is 7 times higher than that of the background population. Those at highest risk are those with frequent TIAs, the elderly, claudicants, those who have severe carotid stenosis or left ventricular hypertrophy. Long-term aspirin reduces the odds of serious vascular events by one fifth.

Recovery to some extent is the rule after ischaemic stroke, unless it is severe enough to cause sudden death. Death is very rarely the immediate consequence of ischaemic stroke, although the prognosis is poor if there is any impairment of consciousness. Case fatality is about 20% at one month for stroke in general but is much higher after primary intracerebral haemorrhage. Around 25% of patients die within 24 hours of aneurysmal SAH and a further 25% in the next month with an annual incidence of rebleeding around 2%.

The Stroke Unit and Thrombolysis

We are fortunate to have a stroke unit nearby, as several studies have shown them to be effective in reducing physical and psychological morbidity, but not every hospital is fortunate enough to possess one. However, as can be seen from the above, it is largely concerned with the management of risk factors, then rehabilitation, and this should be achievable everywhere. The Stroke Unit will also accept referrals for people who have had past cerebrovascular disease as they may still benefit from review and management of their risk factors. 

Recently there has been a debate about the benefit of thrombolysis for acute thromboembolic stroke, as thrombolysis has been shown by many studies to be beneficial in MI. However, there is a risk of haemorrhagic transformation of ischaemic CVA, and thrombolysis of haemorrhagic CVA would necessarily be disastrous. Accordingly, strict criteria have to be met before thrombolysis can occur. The patients have to be seen, CT scanned, and have their scan reported by an experienced radiologist within 4 hours of the onset of their symptoms. Although it is performed in some UK centres it is not performed at MRI.

Primary and Secondary Prevention, Managing the Risk Factors

As can be seen from the above, many of the risk factors are modifiable, and can be applied to our practice. Although nothing can be modified about past history, family history or age, most of the other risk factors can. 

In our practice of 6849 patients, 

· 593 are recorded as hypertensive.

· 256 are recorded as diabetic.

· 57 have recorded history of CVA or stroke.

· 254 have recorded ischaemic heart disease

· 1901 are recorded as current or ex smokers.

This would, as always, tend to be an underestimate.  Using the rule of halves it seems likely that the incidence both of CVA and the risk factors for it are two fold higher than the above figures. Of all the risk factors, hypertension is the most important, and should be modifiable.

Implications for Primary Care

As can be seen, there are risk factors that are present, common and modifiable in our population; and recent studies in addition to the NSF for older people would support their active management. Obviously, this would have workload implications for everyone in the practice, from doctors in diagnosing the disease and those at risk, nurses in screening and health promotion, and receptionists and ancillary staff in collating and read coding the diagnoses, to enable us to have a stroke register. However, as we are already active in screening and treating risk factors for other vascular disease, the workload implications are not enormous, and could be integrated into our existing services.

Recommendations

· Start a stroke register of everyone who has had cerebrovascular disease at any time in the past, to include stroke, cerebral infarction, cerebral haemorrhage and TIA as Read Codes. This could be done by secretarial/reception staff, nurses or doctors, but would need time and money to set up. 

· Active health promotion through existing clinics, and opportunistically during consultations.

· Annual review of all of those on stroke register, most suitably by nursing staff, although again this would need nursing time devoted to it.

· Consideration of setting aside a half day session weekly run by doctors or nurses for a dedicated stroke clinic.

· Suspected TIAs to be commenced on aspirin and referred to Stroke Unit Outpatients.

· People with CVA to be referred immediately, unless other circumstances preclude it.

· People with a past history of CVA to be considered for referral for secondary prevention, if not investigated at time of original illness. This would have to be done by obtaining the notes of those people with a diagnosis of CVA and assessing the treatment and investigations they received at the time of their original illness.

· Reassessing those on the stroke register in the future to see if practice has changed.

· Raising awareness of stroke as a serious, potentially fatal illness, which can be prevented in many cases.

· Increasing awareness of urgency required in referral – think Brain Attack!
Conclusion
Cerebrovascular disease has a high morbidity and mortality; it is the third most common cause if death in the Western World. It has many modifiable risk factors, and our practice serves an at risk population. The NSF would actively promote stroke care, and this has implications for GP practices as there is a financial incentive in addition to other factors. Screening and health care promotion should be able to be integrated into existing services in the practice. We have a local stroke unit that we can utilise to achieve these aims, and improve our service. Although there would necessarily be an investment of time and money as a practice to achieve these aims, there would be a benefit to all our patients and to the practice as a whole.
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