Neurology Learning Guide

Dementia

Dementia is caused by degeneration of the cerebral cortex leading to possible disturbances in memory, thinking, orientation, comprehension, calculation, learning capacity, language and judgement. Consciousness is not clouded. Presenile dementia <70, senile dementia >70. More than 20% of people 80+ suffer from dementia.

Causes of dementia:

1. Alzheimer’s disease – Patients at risk at developing this are people who have a family history, have suffered a head injury, or have Down’s syndrome. Within the cerebral cortex, there is neuronal reduction, neurofibrillary tangles, senile plaques, and amyloid angiopathy.

2. Vascular dementia (multi-infarct dementia) – There is usually a history of transient ischaemic attacks with brief impairment of consciousness, fleeting pareses or visual loss. Vessel occlusion is the major cause of vascular dementia. Symptoms depend on the sites of damage.

3. Wernicke-Korsakoff disease – Wernicke’s encephalopathy is an acute confusional state due to thiamin (vitamin B1) deficiency. (There is brain-stem abnormalities including ataxia, nystagmus, and extraocular muscle weakness). If inadequately treated, this results in dementia characterised by a loss of short-term memory with a tendency to make it up! (Korsakoff syndrome). Deficiency due to malabsorption, alcoholism etc. 

4. Pick’s disease – The temporal and frontal lobes are affected. The degeneration in behaviour is due to the presence of cytoplasmic inclusion bodies (Pick bodies) and chromatolytic ballooned neurons (Pick cells). This is relatively rare.

5. Other: metabolic (eg uraemia, liver failure), toxic (alcohol, occupational exposure), traumatic (post-head injury), intracranial occupying lesions (subdural hematoma), anoxic (cardiac arrest, respiratory failure, CO poisoning), infections (HIV, syphilis, encephalitis of any cause), endocrine (hypothyroidism/calcaemia).

Diagnosis:

The presence of dementia is usually clinical. Histological confirmation of the diagnosis usually occurs only after death. The history must also be taken from someone who has known the patient for a long time. Secondary causes must be deduced and treated as some are potentially reversible. These may require blood tests and radiology.

Management:

· Treat any underlying disorder (eg aspirin for vascular dementia)

· Treat the cognitive deficit in selected patients with Alzheimer’s (donepezil is an acetylcholinesterase which has some benefits)

· Reducing the consequences of disability

· Providing a familiar environment for the patient

· Addressing the needs of the caregiver

Epilepsy

Epilepsy means a tendency to have seizures. It is a symptom, not a disease. Normally there is a restriction of electrical activity between cortical neurones. During a seizure, large groups of neurons are activated repeatedly and hypersynchronously (in other words a lot of neurons discharge over and over again, really fast!). There is a failure of inhibitory synaptic contact between neurons.  

Classification of epilepsy

1. Generalised epilepsy – abnormal electrical activity which is widespread in the brain

a. Tonic-clonic seizures (grand mal seizures, generalised convulsions) – Vague warning, followed by the body becoming rigid for up to a minute, the patient falls, and the tongue is usually bitten, and there may be some incontinence. The clonic phase follows with generalised convulsion, frothing at the mouth and rhythmic jerking of muscles.

b. Typical absences (petit mal) – Happens to children – they cease activity, stare, and pale slightly. Lasts for a few seconds. There maybe muscle jerks.

2. Secondary generalised epilepsy – occur in adults, and may be due to drugs or a metabolic disorder, or spread of partial seizures due to structural disease.

3. Partial epilepsy – an area of the brain has generated abnormal electrical activity that may spread. The seizure frequently has clinical features that provide evidence of the site of origin. There may or may not be a loss of awareness.

Precipitating factors

1. Genetic predisposition 

2. Developmental anomalies 

3. Trauma and surgery – to cause epilepsy an injury must almost always be sufficient to cause coma

4. Pyrexia – convulsions may occur in children with high fevers, which may reoccur in adulthood

5. Intracranial mass lesion – also hydrocephalus increases chances

6. Vascular – seizures can follow cerebral infarction

7. Drugs, alcohol and drug withdrawal 

8. Encephalitis and other inflammatory conditions of the brain 

9. Metabolic abnormalities – hypocalcaemia, hypoglycaemia, acute hypoxia etc

10. Degenerative brain disorders – seizures can occur in Alzheimer’s

11. Photosensitive and other types of reflex epilepsy – flashing lights or a flickering television screen may precipitate a seizure

Diagnosis and investigations

1. CT/MRI – done after any seizure in order to exclude a structural lesion being the cause.  CT is used to diagnose unsuspected mass lesions, and MRI is used for detailed study.

2. Electroencephalography (EEG) – During a seizure, the EEG is almost always abnormal. Look for a cortical spike focus (found in partial epilepsy), or a generalised spike-and-wave activity (generalised epilepsy). 

3. Other investigations for underlying metabolic or other cause – eg blood count, serum biochemistry including calcium, chest x-ray

Treatment and Management

Emergency measures – Instruct the patient and the relatives on nature of seizures and first aid management. Until good control of seizures is established, avoid using dangerous machinery, going near open fires, and only take a shallow bath. The emergency treatment of a seizure is simply to ensure that the patient comes to as little harm as possible, and that the airway is maintained.

Long-term anticonvulsant drugs – These are considered in recurrent seizures. The mode of action is either to increase inhibitory neurotransmission in the brain or to  alter neuronal sodium channels in such a way as to prevent abnormally rapid transmission of impulses. First-line anticonvulsant drugs should be used with increasing doses until seizure control is achieved. Eg carbamazepine, phenytoin, sodium valproate. Drug withdrawal may be possible in patients with controlled seizures for 2-4 years.

Status epilepticus 

Seizures that follow each other without recovery of consciousness. Usually recurrent tonic-clonic seizures. This is a medical emergency! See page 1131 or Davidson

Parkinson’s disease

Aetiology

The cause is unknown. Some studies show that the disease is less prevalent in tobacco smokers. Also MTPT (a pyridine compound) causes a severe parkinsonism in young drug users. The condition is not usually inherited, though there is occasional clustering in families.

Pathology

In the pars compacta of the substantia nigra there is progressive cell degeneration (depletion of dopaminergic neurons), and the appearance of inclusion bodies (Lewy bodies). Reduced dopaminergic output from the substantia nigra to the globus pallidus leads to reduced inhibitory effects on the subthalamic nucleus neurons which become more active than usual in inhibiting activation of the cortex leading to bradykinesia.

Clinical features

Initially there is tiredness, aching limbs, mental slowness, depression and small handwriting (micrographia). Later tremor, rigidity and bradykinesia develop. Parkinson’s feature are often unilateral, but eventually becomes bilateral.

Investigations

The diagnosis is made clinically, as there is no diagnostic test for Parkinson’s disease. 

Management

Drug therapy – Levadopa combined with a peripheral-acting decarboxylase inhibitor is the main treatment but should only be used to overcome significant disability. Levadopa acts by increasing the amount of dopamine produced by remaining neurons by administering the precursor (ie levadopa is the precursor to dopamine). If levadopa is administered orally, more than 90% is decarboxylated to dopamine peripherally, leading to side effects including postural hypotension, nausea and vomitting. Therefore a peripheral-acting decarboxylase inhibitor is used as it does not cross the blood-brain-barrier and therefore stops some of the side-effects.

Neurosurgery – stereotactic placement of small lesions, usually unilaterally in the ventrolateral nucleus of the thalamus or globus pallidus used to be used to treat severe tremor.

Physiotherapy and speech therapy – patients at all stages of Parkinson’s disease benefit from physiotherapy, which helps reduce rigidity and corrects abnormal posture. Speech therapy may help in cases where dysarthria and dysphonia interfere with communication.

Peripheral neuropathy

Mononeuropathies

Peripheral nerve compression or entrapment

May be acute (eg due to tourniquet or sustained pressure), or chronic (eg entrapment neuropathy such as carpel tunnel syndrome). In both conditions demyelination predominates, but some axonal degeneration occurs.

· Carpel tunnel syndrome – median nerve compression at the wrist. Many cases are idiopathic, but can be associated with hypothyroidism, diabetes mellitus, pregnancy, RA, obesity.

· Ulnar nerve compression – commonly occurs in the elbow where the nerve is compressed in the cubital tunnel. It follows fracture of the ulnar or prolonged or recurrent pressure on the nerve at this site. Leads to wasting of ulnar innervated muscles

· Radial nerve compression – nerve compressed acutely against the humerus, such as when the arm is draped over a hard chair for several hours. Leads to wrist drop, weakness of finger extension and of brachioradialis.

· Meralgia paraesthetica – entrapment of the lateral cutaneous nerve of the thigh beneath the inguinal ligament. Leads to burning, tingling and numbness on the anterolateral aspect of the thigh

· Common peroneal nerve palsy – common peroneal nerve (lateral fibula) is compressed against the head of the fibula

· Multiple mononeuropathy (mononeuritis multiplex) – occurs in DM, leprosy, amyloidosis, malignancy etc. Can be any combination of the above

· Diagnosis of the above is by clinical features, nerve conduction studies and electromyography.

Polyneuropathies

· Guillain-Barre (acute inflammatory or postinfective polyneuropathy) – autoallergic basis. It follows 1-3 weeks after infection that is rarely identified. Campylobacter is a known cause. The patient complains of weakness of distal limb muscles and possible numbness. In severe cases it can affect the respiratory and facial muscles. Spontaneous recovery usually occurs after 3 weeks. Diagnosis is on clinical grounds and nerve conduction studies showing the slowing of conduction. Management may require ventilation if there is respiratory paralysis. Subcutaneous heparin should be given to reduce risk of venous thrombosis. High dose IV gamma-globulin reduces the duration and severity of the disease. Plasma pheresis.
· Chronic inflammatory demyelinating polyneuropathy – develops over weeks or months usually with a relapsing and remitting course. Responds well to steroids and gamma-globulin. 

· Diphtheric neuropathy – caused by exotoxin of Corynebacterium diptheriae

· Idiopathic chronic sensorimotor neuropathy – symmetrical numbness and tingling in the hands and feet which spreads proximally in a glove and stocking distribution. Also distal weakness that also ascends.

· Cranial nerve polyneuropathy – CN lesions which occur in malignant infiltration, particularly with lymphomas and in sarcoidosis

· Metabolic, toxic and vitamin-deficiency neuropathies – all lead to impairment of normal metabolism of the axon or myelin

· Metabolic neuropathies include diabetes mellitus (eg symmetrical sensory polyneuropathy, cranial nerve lesion, autonomic neuropathy), uraemia, thyroid disease, porphyria, amyloidosis.

· Toxic neuropathies include alcohol (mainly lead to polyneuropathies in the lower legs), drugs, industrial toxins (eg lead poisioning, arsenic and thallium)

· Vitamin-deficiency neuropathies include thiamin (vitamin B1 deficiency leading to polyneuropathy and cardiac failure and Wernicke-Korsakoff psychosis – note thiamin deficiency usually occurs due to alcohol abuse), pyridoxine (vitamin B6 leading to a sensory neuropathy), vitamin B12 (leading to disease of the brain, spinal cord and peripheral nerves)

· Hereditary sensorimotor neuropathies (HMSN)

· Peroneal muscular atrophy – a common clinical syndrome where there is distal limb wasting and weakness that slowly progresses over many years, mostly in the legs with variable loss of sensation and reflexes

· HMSN type III – autosomal recessive demyelinating sensory neuropathy of childhood leading to severe incapacity during adolescence

· Autonomic neuropathy – leads to postural hypotension, retention of urine, impotence and diarrhoea (occasionally constipation), diminished sweating, impaired pupillary responses and cardiac arrhythmia. This may develop in diabetes mellitus, amyloidosis and in Guillain-Barre syndrome

Cerebrovascular disease – acute and chronic management

Transient ischaemic attack

This describes a focal deficit such as weak limb, aphasia, loss of vision which may last from seconds to 24 hours. There is complete clinical recovery. It is usually caused by the passage of microemboli into the brain. Although can be due to anything that decreases cerebral perfusion (eg cardiac dysrhythmia, postural hypotension etc).

Cerebral infarction 

May be due to 

· Thromboembolic infarction

· Cerebral and cerebellar haemorrhage

· Dissection of carotid and vertebral vessels

· Subarachnoid haemorrhage

· Subdural and extradural haemorrhage and haematoma

· Cortical venous and dural venous sinus thrombosis

In examination of patients, a possible source of embolus should be investigated (eg carotid bruit, atrial fibrillation, valve lesion or evidence of endocarditis) and to determine whether hypertension or postural hypotension is or has been present. There may be evidence of other emboli or a history of previous TIAs.

Immediate management of stroke

Decisions have to be made as to whether the patient is to be cared for at home or in hospital, depending on the clinical state of the patient and the facilities at home. Thrombolytic agents, such as tissue plasminogen activator, have sometimes appeared promising in the immediate treatment of ischaemic stroke but are not in general use.

Investigations

The aim is to confirm the diagnosis of TIA or stroke as well as look for underlying causes of disease. 

· CT and MRI to demonstrate the site of a lesion and distinguish between a haemorrhage and infarction. 

· Carotid Doppler and duplex scanning via ultrasound studies for screening of arterial stenosis and occlusion.

· Angiography of the carotids to look for stenosis

Long-term management of stroke

Antihypertensive therapy

Antiplatelet therapy – such as soluble aspirin substantially decreases the risk of further incidence of stroke or TIA

Anticoagulants – with warfarin or heparin is only indicated if the cause of the stroke is due to thromboembolism from the heart eg from atrial fibrillation. Anticoagulants are potentially dangerous in the two weeks following the infarction because of the risk of provoking cerebral haemorrhage.

Surgical approaches – internal carotid endarterectomy in those patients with carotid artery stenosis that narrows the arterial lumen by more than 70%

Rehabilitation

Physiotherapy and speech therapy – this is helpful in relieving spasticity, preventing contractures and teaching stroke patients to use walking aids. Speech therapy is recommended following aphasia. There is a least a psychologic role in both of these therapies. Also various aids and modifications also may be needed in the home of the patient.

Meningitis

This is an inflammation of the meninges which can be caused by bacteria, fungi, viruses, other organisms, malignant cells, drugs and contrast media, blood. Micro-organisms reach the meninges either by direct examination from ears, nasopharynx, a cranial injury or congenital meningeal defect or be spread via the blood stream.

Clinical features

Headache, neck stiffness, fever, photophobia, rash and vomiting. 

Management

Even with rapid diagnosis and optimal care, the mortality rate is around 15%. With meningococcal meningitis which is usually diagnosed via the rash, immediate parental antibiotics should be given before any investigations. The organism is then found via blood culture. Lumbar puncture can be carried out if deemed safe, and a sample of CSF can be taken for cultures and glucose level. 

Prophylaxis

 Rifampicin is given as prophylaxis to those in contact with suspected cases. A vaccine is available against serogroup A and C meningococci. Also there is a polyvalent vaccine which prevents pneumococcal meningitis.

Spinal cord compression

The features of spinal cord compression is a pain that radiates around at the site of compression, spastic paresis and sensory loss which rises to the level of compression.

Causes

· Spinal cord neoplasms – extradural and intradural tumours can compress the spinal cord gradually over weeks to months.

· Disc and vertebral lesions – central cervical disc protrusion and thoracic disc protrusion causing cord compression are considered

· Spinal epidural abscess

· Epidural haemorrhage and haematoma

· Tuberculosis – spinal TB leading to destruction of vertebral bodies and disc spaces, with spread of infection along the extra dural space = Pott’s paraplegia

Management

Early recognition of cord compression is vital. MRI can identify most lesions. Chest x-ray to look for a primary neoplasm. Also do a pain spinal film to show degenerative bone disease and destruction of vertebrae by infection or neoplasm.

Intracranial tumours

Primary intracranial account for some 10% of all tumours. 

· Gliomas – these malignant, intrinsic tumours originate in neuroglia, usually within the cerebral hemispheres. Primary intracranial malignant tumours virtually never metastasise outside the CNS. They tend to spread via direct extension only. These include astrocytomas and oligodendrogliomas.

· Meningiomas – benign tumours that usually arise in the arachnoid membrane and may grow to a large size, usually over years. When close to the skull they erode bones. 

· Neurofibromas (Schwannomas) – These are benign tumours and occur principally in the cerebellopontine angle, where they arise from the eighth nerve sheath

· Pituitary tumours

Clinical features

Symptoms are due to

· Direct mass effect on surrounding structures

· Secondary effects from raised intracranial pressure and shift of intracranial contents

· Provoking either generalised or partial seizures

Investigations

· CT and MR imaging to indicate the site of the mass

· Chest x-ray to look for metastases 

· Biopsy via a skull burr-hole is usually carried out to diagnose histologically a hemisphere malignancy

Management

If there is cerebral oedema surrounding a tumour, use a corticosteroid to relieve this. IV mannitol is used as an osmotic diuretic to reduce cerebral oedema. Epilepsy is treated with anti-convulsants. Complete surgical removal of a brain tumour is an option, however they are not always be accessible and not always necessary. Some but not all benign tumours can be removed entirely; however it is usually impossible to remove all of an infiltrating mass. Radiotherapy is usually carried out for gliomas and for radiosensitive metastases. Chemotherapy has very little action in most primary or secondary tumours. With all malignant brain tumours the overall outlook is poor, with less than 50% survival at two years.

Myopathy

Inflammatory myopathies

Polymyositis

Characterised by non-suppurative inflammation of skeletal muscle. The muscles are weak and usually painful. In many cases there are skin changes or other CT diseases. Weakness of muscles is typically proximal. The disease can progress to widespread weakness and wasting develops, with dysphagia, respiratory muscle weakness and cardiac involvement. Investigations for this include a muscle biopsy to show inflammatory changes and mononuclear infiltration. Treat with corticosteroids. Rarely does this disease lead to death.

Metabolic and endocrine myopathies

Corticosteroids and Cushing’s syndrome – lead to proximal muscle weakness with prolonged high dose use.

Thyroid disease – thyrotoxicosis can sometimes be accompanied by a severe proximal myopathy. There is also an association between thyrotoxicosis and myasthenia gravis and also with hypokalemic periodic paralysis. Hypothyroidism is also associated with muscle pain and stiffness

Hypocalcaemia – proximal myopathy

Hypokalemia – severe flaccid paralysis

Alcohol excess and drugs

Neuromuscular junction disorders

Myasthenia gravis

This is an acquired condition which leads to weakness and fatiguability of proximal limb, ocular and bulbar muscles. The heart is not affected. Females:males = 2:1, appears around the age of 30. The cause is unknown. Immune complexes are deposited at the postsynaptic membranes, causing interference with and later destruction of the acetylcholine receptor. There is an association between myasthenia gravis and thyroid disease, rheumatoid disease, pernicious anaemia and SLE.

Clinical features – fatiguability of the proximal limb muscles, the extraocular muscles, muscles of mastication and facial expression. Respiratory difficulties may occur. Reflexes may initially be preserved but may be fatiguable. Muscle wasting is sometimes seen late in the disease.

Investigations – clinical picture of fluctuating weakness may be diagnostic. Tensilon test is used which involves injecting a bolus of Edrophonium (an anticholinesterase) and looking for an improvement in weakness that occurs within seconds and lasts 2-3 minutes. Tests for IgG antibodies against the acetylcholine receptor antibodies can also be performed. Treatment – monitoring may be needed as ventilation may be required during exacerbations. Treat with oral anticholinesterases (pyridostigmine), and immunosuppressant drugs such as corticosteroids.

Lambert-Eaton myasthenic-myopathic syndrome (LEMS)

This is due to a rare non-metastatic manifestation of small cell carcinoma of the bronchus. There is defective acetylcholine release at the neuromuscular junction. Proximal muscle weakness, sometimes involving the ocular and bulbar muscles, is found, with absent reflexes. With continued muscular contraction, reflexes return and weakness improves which is unlike myasthenia gravis.

