10.9        Chronic disabling disorders

Recognise the possibility of multiple sclerosis, Parkinson's disease, and motor neurone disease in patients presenting with chronic disability and relate the major clinical findings to the underlying pathology

Pathophysiology Summary (extended version at the end)

	Multiple Sclerosis
	Parkinsons Disease
	Motor Neurone Disease

	Autoimmune disease in which the autoantigen is from myelin e.g. myelin basic protein (MBP). Disease leads to demyelination and possible transection of axons with re-mylination possible in some forms of the disease. Can affect any myelinated axon.

Complex polygenic inheritance. Possible environmental trigger.
	Degeneration of dopaminergic neurones within the substantia nigra leads to increased generalised muscle contractility.

Numerous genes PARK1,2,3 etc are contributory but many drugs can be causative and brain trauma increases the risk of developing the disease in later life. Most cases are idiopathic.
	Can effect both LMN and UMN

Degeneration of ventral horns of the spinal cord and atrophy of the ventral roots (LMN).

Atrophy of frontal and temporal lobes (containing the motor cortex – UMN)

Genetic component leading to cell death via protein aggregation. Possible environmental trigger.


Clinical features of MS: 

The review of systems should concentrate on the evidence of bladder, kidney, lung, or skin infection and irritative or obstructive bladder symptoms.

Classic MS symptoms

· Motor (eg, muscle cramping secondary to spasticity) and autonomic (eg, bladder, bowel, sexual dysfunction) spinal cord symptoms may be present.

· Sensory loss (ie, paresthesias) is usually an early complaint.

· Cerebellar symptoms (eg, Charcot triad of dysarthria, ataxia, tremor) may occur.

· Constitutional symptoms, especially fatigue (which occurs in 70% of cases) and dizziness, may be present.

Eye symptoms

· Eye symptoms, including diplopia on lateral gaze, occur in 33% of patients.

· Optic neuritis (ON) (ie, inflammation or demyelination of optic nerve) is the initial presentation of 15% of patients with MS. Fifty percent of all patients who present with ON have MS. Isolated episodes of ON, even if they are recurrent, do not represent MS.

· Acute onset (ie, occurring over minutes or hours, rarely days) of single eye visual blurring, decreased acuity (ie, usually scotoma), decreased color perception, and/or discomfort of the moving eye(s) are symptoms that are indicative of ON. 

The 3 phenomena associated with ON or compressive/ischemic neuritis are as follows:

· Phosphenes, or flashes of light, usually are precipitated by eye movements.

· Uhthoff phenomenon or deterioration of vision is induced by exercise, a hot meal, or a hot bath.

· The Pulfrich effect occurs when latencies between the eyes are unequal, resulting in a sense of disorientation in moving traffic.

· Fundoscopy may be negative (the doctor sees nothing and the patient sees nothing).

Other presentations

· Trigeminal neuralgia 

· Subjective difficulties with attention span, concentration, memory, and judgment 

· About 50% of patients with MS have impairment, usually mild, in information processing on neuropsychological testing.

· Depression is common, but euphoria is less common.

· Over the course of the disease, 5-10% of patients develop an overt psychiatric disorder (eg, manic depression, paranoia, major depression) or dementia.

Two or more such lesions separated in space and / or time are needed for a diagnosis though optic neuritis may prompt referral to a specialist on its own.

The progression of multiple sclerosis may follow one of four clinical patterns:

· Relapsing / remitting: characterised by abrupt onset, good remission and a long latent period before the next presentation - this intermittent pattern is seen in about 55% of cases of MS

· Secondary progressive: is seen in about 25% of patients

· slowly progressive form with no relapse or remission: is seen in about 5% of cases and is more common in older age groups

· acute or primary progressive form: characterised by explosive onset, and possibly death within months - it is seen in about 15% of cases[image: image1.jpg]Primary Progressive
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These patterns may reflect the remyelination capability possible – this remyelination may also be responsible for a symptom appearing then disappearing.

What is a relapse – definition

A new event or exacerbation of an event that lasts for 3d ( 3m. If more than one thing happens across this period then it is considered part of the same relapse.

Clinical features of parkinsons disease

The main clinical features of Parkinson's disease are:

· Tremor: the characteristic ‘pill-rolling’ tremor or a 4-7 Hz resting tremor.

· Rigidity (this may be ‘lead pipe’ or ‘cog-wheel’ – the latter is lead pipe rigidity combined with a tremor.)

· Akinesia / bradykinesia

· Postural instabity from impaired postural reflexes – leads to falls

(The mnemonic TRAP (Tremor; Rigidity; Akinesia/bradykinesia; Postural instability) can be used to remember these symptoms.)

Other features include:

· Shuffling gait with little arm movement (perhaps only on one side)

· Expressionless, unblinking face (‘masklike facies’)

· Slurred monotonous speech

· Small handwriting (micrographia)

· Increased salivation and dribbling

· Dementia occurs in 40% of patients with Parkinson's disease. A degree of cognitive impairment is present in up to 70% of patients.

Clinical features of MND

Presentation of motor neurone disease depends on the particular pathways involved:

· combined upper and lower motor neurone features are present in 65% of cases

· bulbar features are present in 25%

· muscle weakness and atrophy are present in 10%

Features usually develop gradually. The initial complaint is often non-specific, e.g. a weakening hand grip.

Characteristic complaints:

· Hand - wasting, weakness, fasciculation

· Bulbar involvement - dysarthria and dysphagia

· Lower limb - weakness with spasticity

· Difficulty in breathing

Characteristic negative features:

· No sensory loss or cognitive loss c.f. MS

· Sphincters are never affected } c.f. myasthenia

· Ocular muscles are never affected } gravis
Extended Pathophysiology of MS 

MS is regarded as an autoimmune disease. The autoantigen in MS most likely is one of several myelin proteins (eg, proteolipid protein [PLP], myelin oligodendrocyte glycoprotein [MOG], MBP). Microglial cells and macrophages perform jointly as antigen-presenting cells, resulting in activation of cytokines, complement, and other modulators of the inflammatory process, targeting specific oligodendroglia cells and their membrane myelin.

The pathologic hallmark of MS is multicentric, multiphasic CNS inflammation and demyelination. Originally, each MS lesion was thought to evolve through episodes of demyelination and remyelination into a chronic burned-out plaque with relative preservation of axons and gliosis. Thus, the neuropsychological dysfunction occurred, despite an essentially intact neural network, until late in the disease course. However, recent studies have demonstrated that axonal transections do occur during acute exacerbations; furthermore, axonal damage, as measured by magnetic resonance spectroscopy, was found to correlate with clinical disability. Clearly, more work is needed to understand the associations among inflammation-mediated demyelination, axonal injury, and clinical disability.

For unclear reasons, lesions characteristically involve the optic nerve and periventricular white matter of the cerebellum, brain stem, basal ganglia, and spinal cord. The peripheral nervous system rarely is involved.

Extended pathophysiology of Parkinsons disease

The primary symptoms of Parkinson's Disease are due to excessive muscle contraction.

Acetylcholine affects muscle contraction via the five cholinergic receptors : m1, m2, m3, m4, and m5. The receptors m1, m3 and m5 are stimulatory. The receptors m2 and m4 are inhibitory. The combined stimulatory effect of m1, m3 and m5 is more powerful in total than the combined inhibitory effect of m2 and m4. So the overall effect of acetylcholine is to stimulate muscle contraction.

Dopamine affects muscle contraction via the five dopamine receptors : D1, D2, D3, D4, and D5. The receptors D2, D3 and D4 are inhibitory. The receptors D1 and D5 are stimulatory. The combined inhibitory effect of D2, D3 and D4 is more powerful in total than the combined stimulatory effect of D1 and D5. So the overall effect of dopamine is to inhibit muscle contraction.

Parkinson's Disease consequently occurs when the effect of dopamine is less than that of acetylcholine. Dopamine deficiency rather than acetylcholine excess is normally responsible for this occurring.

Symptoms usually only begin to appear after a reduction down to about 25% of the normal activity of the dopaminergic neurons. The level of dopamine tends to continue to fall slowly over time, with an attendant worsening of symptoms

Dopamine is formed in the dopaminergic neurons by the following pathway :

L-tyrosine ( L-dopa ( Dopamine

Enzymes (Tyrosine 3-Monooxygenase, dopa decarboxylase) may have reduced acivity and coenzymes (THFA, Pyridoxal phosphate and NADH [for the formation of THFA and Pyridoxal phosphate]) may be reduced in supply.

The first step is biosynthesised (in a reaction requiring L-tyrosine, THFA (tetrahydrofolic acid), and ferrous iron) by the enzyme Tyrosine 3-Monooxygenase. The activity of this enzyme is often as low as 25% in Parkinson's Disease, and in severe cases can be as low as 10%. This indicates that one or more of the elements required for the formation of L-dopa are in insufficient quantities.

The second step in the biosynthesis of dopamine is biosynthesised by the enzyme dopa decarboxylase (in a reaction that requires pyridoxal phosphate). The activity of the enzyme rises and falls according to how much pyridoxal phosphate there is. The level of this enzyme in Parkinson's Disease can also be around 25% or even far less.

Extended Pathophysiology of MND

Skeletal muscles are innervated by a group of neurones (lower motor neurones) located in the ventral horns of the spinal cord which project out the ventral roots to the muscle cells. These nerve cells are themselves innervated by the corticospinal tract or upper motor neurones that project from the motor cortex of the brain. On macroscopic pathology, there is a degeneration of the ventral horns of the spinal cord, as well as atrophy of the ventral roots. In the brain, atrophy may be present in the frontal and temporal lobes. On microscopic examination, neurones may show spongiosis, the presence of astrocytes, and a number of inclusions including characteristic "skein-like" inclusions, bunina bodies, and vacuolisation.

There is a role in excitotoxicity and oxidative stress, presumably secondary to mitochondrial dysfunction. In animal models, death by apoptosis has also been identified. 
Causes

About 90% of cases of MND are "sporadic", meaning that the patient has no family history of ALS and the case appears to have occurred with no known cause. Genetic factors are suspected to be important in determining an individual's susceptibility to disease, and there is some weak evidence to suggest that onset can be "triggered" by as yet unknown environmental factors (see 'Epidemiology' below).

Approximately 10% of cases are "familial MND", defined either by a family history of MND or by testing positive for a known genetic mutation associated with the disease. The following genes are known to be linked to ALS: Cu/Zn superoxide dismutase SOD1 (20% of cases), ALS2, NEFH(a small number of cases), senataxin (SETX) and vesicle associated protein B (VAPB).

It is thought that SOD1 mutations confer a toxic gain, rather than a loss, of function to the enzyme. SOD1 mutations may increase the propensity for the enzyme to form protein aggregates which are toxic to nerve cells.

There are four types of MND:

Amyotrophic lateral sclerosis (ALS)

This is the most common form, with both upper and lower motor neurone involvement.

This form of the disease is characterised by weakness and wasting in the limbs. Someone may notice they are tripping when walking or dropping things. Average life expectancy is from two to five years from onset of symptoms. 

Progressive bulbar palsy (PBP)

Affects about a quarter of people diagnosed, and involves both the upper and lower motor neurones. Symptoms may include slurring of speech or difficulty swallowing. Life expectancy is between  six months and three years from onset of symptoms. 

Progressive muscular atrophy (PMA)

Affects only a small proportion of people, mainly causing damage to the lower motor neurones. Early symptoms may be noticed as weakness or clumsiness of the hand. Most people live for more than five years.  

Primary lateral sclerosis (PLS)

A rare form of MND involving the upper motor neurones only, causing mainly weakness in the lower limbs, although some people may experience clumsiness in the hands or speech problems. Life span could essentially be normal, although it may be life-limiting, depending on whether it remains as pure PLS or develops into ALS. 

