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INTRODUCTION
Movement disorders involve either too much or 
too little movement. One of the most common and 
important is Parkinson’s disease where there is a 
mixture of too little (bradykinesia) and too much 
movement (tremor and drug induced dyskinesia); 
this is the subject for a future Bare Essentials arti-
cle and will not be considered here.

Hyperkinetic movement disorders are clini-
cally heterogeneous but there are some common 
themes in their diagnosis and management.

▶ The fi rst step in diagnosis is to describe the 
movement, so you need the relevant vocab-
ulary (table 1), which will signifi cantly nar-
row the differential diagnosis. Often this is 
straightforward but sometimes the move-
ments do not fall neatly into a single descrip-
tive category and combined terms are used 
(eg, myoclonus–dystonia).

▶ Abnormal movements can be part of a more 
widespread neurological disorder. They then 
provide an important clue to the underlying 
diagnosis (eg, Huntington’s disease, anti-N-
methyl-d-aspartate (anti-NMDA) receptor 
encephalitis). Or they may be a complica-
tion of a previously diagnosed condition (eg, 
tremor in multiple sclerosis).

▶ Almost all movement disorders can be caused 
or exacerbated by drugs; has the patient taken 
any relevant drugs now or in the past?

▶ Many movement disorders are genetic. Is there 
a family history? Draw a family tree.

▶ Movement disorders can be ‘functional’. But 
be careful, this diagnosis can be very diffi cult.

▶ There are a number of rare and at times 
extraordinary hyperkinetic movement disor-
ders, usually identifi ed by pattern recognition. 
If you know the pattern you will recognise it.

▶ A range of treatments is available for hyperki-
netic movements, often providing useful relief 
of symptoms if not a cure.

Some conditions, although rare, are important not 
to miss because they respond very dramatically 
to treatment—notably dopa responsive dystonia 
and Wilson’s disease.

EPIDEMIOLOGY
Movement disorders taken together are common 
in the general population and increase in preva-
lence with age. In patients over 50 years, much 
the most common is essential tremor with a prev-
alence of 3–4%, and restless legs with a preva-
lence of 10%—fortunately, both are usually mild. 
Dystonia is less common (1–2%), with most other 
movement disorders being rare.

TREMOR
Diagnosis of the disorders which cause tremor is 
primarily based on clinical pattern recognition, 
combining history with examination.

Examination should include observing the 
patient at rest (if you see a tremor be sure that the 
patient is relaxed rather than maintaining a pos-
ture), asking the patient to hold their arms out-
stretched, touching fi nger to nose and performing 
any task that triggers the tremor. Ask the patient 
to write and draw an Archimedes spiral (fi gure 1).

The cause often emerges from accurate clinical 
description (table 2) leading to pattern recognition 
of the clinical syndrome.

Exaggerated physiological tremor
Physiological tremor is a mild fi ne postural tremor 
which often becomes more apparent with age and 
some medical conditions such as hyperthyroidism 
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Table 1 Some terms used in hyperkinetic movement disorders—the ‘vocabulary’

Tremor: rhythmical oscillatory movement
Dystonia: sustained contraction of agonists and antagonists leading to abnormal posture, slow 
movements and tremor
Chorea: irregular, purposeless, brief jerky movements
Athetosis: a slower, more writhing form of chorea
Ballismus: a more violent form of chorea, typically involving the proximal limbs
Myoclonus: a sudden unpredictable shock-like jerk
Asterixis: a sudden loss of tone, negative myoclonus
Tics: jerks and semipurposeful, frequently stereotyped movements or facial grimaces, often preceded 
by a feeling of compulsion to move
Akathisia or acathisia: complex stereotyped movements associated with inner feelings of 
restlessness, usually tardive (see below)
Dyskinesia: can apply to any movement but is generally used for drug induced movements
Stereotypy: repetitive motor movements—for example, rocking, hand wringing or tongue protrusion
Tardive: arising as a consequence of prior exposure to neuroleptic medication
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Table 2 Description of tremor
Tremor can be classifi ed according to:
 the behaviour during which it occurs:
  at rest
  on maintained posture
  on movement
  in performing a specifi c task (ie, action tremor)
 the frequency and amplitude of the tremor
 the part of the body involved

Table 3 Drug treatment choices for essential tremor

 Drug Adverse effects

Best chance of success: 
good evidence 
to support use

Propranolol
 First choice if no contraindications
  Start at 10 mg twice daily, increase 

gradually to either useful or adverse 
effects—up to 240 mg a day

Contraindicated 
in asthma. 
Hypotension, 
bradycardia, 
fatigue

Primidone
  Start at very low dose (50 mg daily) 

and increase gradually as necessary and 
if tolerated to 250 mg three times a day

Sleepiness and 
tiredness are 
common and often 
limiting

Some chance of success: 
some evidence to support 
use; not licensed for 
this indication

Gabapentin
  Start at 300 mg/day, increase 

gradually to 2400 mg in three 
divided doses

Drowsiness, 
fatigue and 
unsteadiness

Topiramate
 25 mg daily titrating up to 400 mg/day

Drowsiness, weight 
loss, tingling

Alprazolam
 Starting at 0.125 mg/day
 Mean dose used 0.75 mg/day

Drowsiness, 
fatigue

Possible effect: 
preliminary studies 
suggest may be of use

Nimodipine, clonazepam, mirtazapine, 
levetiracetam, zonisamide

and β-agonist drugs. There are no other associated 
clinical signs. Patients may or may not complain 
of a tremor, usually at times of stress, at a meeting 
or when giving a presentation.

Essential tremor
Patients typically complain of tremor, usually on 
activity—for example, carrying a cup of tea, writ-
ing or doing other detailed work. The prevalence 
of the condition increases with age and the tremor 
becomes more marked as the patient gets older. 
Patients have usually had a tremor for years before 
presenting. About half report improvement with 
alcohol. It is unlikely to be a single condition. A 
family history is common, in perhaps 50%, and 
there is 60% concordance in monozygotic twins.

It is a postural 4–12 Hz tremor involving hands 
and forearms that can also appear on fi nger nose 
testing or writing. There may be a yes–yes head 
tremor although head tremor alone is rare. The 
tremor can involve the jaw, tongue and voice. 
The tremor is usually reasonably symmetrical. 
Rest tremor can occur but should lead to review 
of the diagnosis. It can be useful to ask the patient 
to demonstrate the tremor by doing whatever it is 
that tends to bring it on—for example, drinking 
from a cup.

Diagnosis depends on clinical features and 
exclusion of alternatives: no exposure to tremoro-
genic drugs (box 1), normal tone, no bradykinesia, 
normal coordination, normal investigations (check 
thyroid function, check plasma caeruloplasmin 
and 24 h urinary copper for Wilson’s disease in 
patients under 50 years of age).

Treatment
Avoid caffeine containing drinks. For those who 
are susceptible, a small amount of an alcoholic 
drink can help in certain social situations but con-
sistent daytime use is undesirable.

The response to drug treatment is variable—as 
might be expected in a heterogeneous condition—
with stronger evidence for propranolol and primi-
done than other agents. Sometimes there is a better 
response with a combination of agents (table 3).

Botulinum toxin is of limited use. For patients 
with severe tremor unresponsive to medication, 
deep brain stimulation of the ventral intermedi-
ate nucleus of the thalamus is often very effec-
tive. Unilateral stimulation can provide useful 
bilateral reduction in tremor with fewer adverse 
effects (dysarthria, imbalance) than bilateral 
stimulation.

Figure 1 Handwriting and spiral drawing by patient with essential tremor.

11_pn206078.indd   11511_pn206078.indd   115 3/6/2010   4:31:00 PM3/6/2010   4:31:00 PM



Neurology in Practice

2010;10:114–123. doi:10.1136/ jnnp.2010.206078116

Tremor in Parkinson’s disease
The main differential diagnosis of essential 
tremor is Parkinson’s disease and many patients 
with essential tremor come to the clinic because 
they are concerned about this diagnosis. Indeed, 
patients with tremor-predominant Parkinson’s 

disease who have no clear rigidity or bradykine-
sia are diffi cult to distinguish from patients with 
essential tremor. In Parkinson’s disease:

▶ the tremor is usually asymmetrical
▶ rest tremor is more marked than action 

tremor, and any postural tremor can come on 
after a longer latent period (referred to as a re- 
emergent tremor)

▶ tremor often involves the legs (unlike essential 
tremor where the legs are not involved).

In some patients it can be so diffi cult to make the 
diagnosis on clinical grounds and some use the 
diagnostic label ‘indeterminate tremor’. However, 
the correct diagnosis usually emerges with time.

Dystonic tremor
Some patients with a focal or segmental dystonia 
(see below) have a tremor and this may be the 
predominant clinical problem. It is often mis-
diagnosed as the much more common essential 
tremor:

▶ dystonic tremors occur most commonly in the 
neck, but can involve the arm, hand or face

▶ dystonic tremors are usually not rhythmic and 
tend to have a directional element, moving 
more in one direction

▶ there are usually other features of dystonia, 
with altered posture or muscle hypertrophy

▶ the patient may have a sensory trick to control 
the tremor

▶ the tremor may only be brought on by specifi c 
actions and there may be a position which 
minimises the tremor (a null point)

▶ isolated head tremors are generally dystonic.

Treatment
Anticholinergics such as trihexyphenidyl or pro-
cyclidine can help but any response is usually dis-
appointing and adverse effects signifi cant.

Botulinum toxin injections can provide useful 
symptom control, especially for dystonic head 
tremor (box 2).

Drug induced tremor
The key in making this diagnosis is to recognise 
that the patient has often been taking the offend-
ing drug for some time prior to developing the 
tremor, sometimes for many years (Box 1). Thus 
it is important to review all their medication and 
not discount drugs simply because their use signif-
icantly predated tremor onset. If a potential trem-
orogenic drug is identifi ed and, having provided an 
appropriate alternative if needed, is removed, it can 
often take some time for the tremor to improve.

Cerebellar tremor
In most patients with cerebellar abnormalities the 
tremor is less of a problem than the associated 
clumsiness or unsteadiness. The tremor occurs 
predominantly on posture and movement and 

Box 1 Selected drugs that can cause tremor; 
these are the common and/or important ones 
(remember there are a lot more, so check!)

▶ Alcohol**
▶ Neuroleptics*
▶ β–Agonists and sympathomimetics
▶ Lithium
▶ Valproate*
▶ Tamoxifen
▶ Ciclosporin
▶ Amiodarone
▶ Mexilitine
▶ Vincristine
▶ Adriablastine
Most of these drugs cause postural tremor. These 
also cause *rest tremor and **intention tremor.

Box 2 Botulinum toxin (Botox)

Botulinum toxin type A and type B both interfere with presynaptic membrane 
structures at the neuromuscular junction to produce local chemodenervation 
that lasts 8–16 weeks. Injection into specifi c ‘overactive’ muscles produces a 
dose dependant transient weakness and so symptomatic benefi t, particularly in 
dystonia where the overactive muscles are weakened. The dose needed varies 
according to the muscles involved but also varies considerably between patients 
even for the same indication (see text). Weakening the muscles helps correct 
abnormal position, reduces spontaneous movement (eg, jerks and dystonic 
tremor) and reduces pain in contracted muscles.
Common sites of injection:
▶ torticollis (to the right): right splenius capitis and left sternocleidomastoid
▶ laterocollis (to the right): right splenius capitis and right sternocleidomastoid
▶ dystonic no—no head tremor: both splenius capitis
▶ blepharospasm: orbicularis oculi.
The dose is titrated according to the size of the muscle; it is usually prudent to 
start with a small dose and build the dose up in successive treatments. Treatment 
needs to be individualised to achieve the most effective regimen. Some muscles 
are diffi cult to treat—for example, forearm muscles in patients with writer’s 
cramp—and EMG guided injections can be used for these patients.
There are three different botulinum toxin preparations, two type A and one 
type B, and all are measured in different units because the manufacturers use 
different bioassays. It is very important to realise this and that the agents are 
not interchangeable.
Below are the average dose used in cervical dystonia for the three different 
agents in the different units used by each manufacturer (there is some argument 
about the correct conversion rate between these units):
▶ Botox (Allergan) (type A) 60–370
▶ Dysport (Ipsen)(type A) 125–1200
▶ Neurobloc (Eisai) (type B) 600–20000.
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which patients usually notice as a clicking in both 
ears. When there are no other clinical abnormali-
ties and the brainstem MRI is normal, it is labelled 
essential palatal tremor. It can rarely be symptom-
atic of structural lesions in the dentate–olivary 
pathway when there may be olivary hypertrophy 
on MRI.

Botulinum toxin into the palatal muscles may 
help.

Functional tremor
As is so often the case, diagnosing functional 
disorders which may or may not be psycho-
genic or even factitious in origin can be diffi -
cult. There are often clues from the history with 
other types of functional disorders in the back-
ground (such as chronic fatigue, irritable colon, 
etc). The tremor itself is often diffi cult to fi t into 
a recognisable pattern, generally starts abruptly 
(perhaps after an injury) and tends to be very 
variable. However, none of these  features is 
pathognomonic.

DYSTONIA
Dystonia arises when there is co-contraction of 
agonists and antagonists. This leads to abnor-
mal posture, pain in the contracting muscles and 
dystonic movements. The movements tend to be 
jerky and in one direction. Patients can frequently 
control the dystonia by sensory tricks—for exam-
ple, where the abnormal position of the neck can 
be controlled by a fi nger gently touching the chin, 
the ‘geste antagoniste’.

Dystonia is classifi ed according to age of onset:

▶ Early onset (<25 years), typically beginning 
in the limbs and 50% become more general-
ised. Deletions in the DYT1 gene is the most 
commonly identifi ed mutation. Remember 
to wonder if this could be dopa responsive 
dystonia.

▶ Late onset (>25 years), most commonly cervi-
cal dystonia and blepharospasm, other focal 
dystonias (see below) less frequent; tends 
to remain focal, segmental or task specifi c. 
Generalised late onset dystonias are usually 
secondary to drugs or an associated neuro-
degenerative disorder.

Anatomical distribution:

▶ focal
▶ segmental; for example, Meige’s syndrome—

blepharospasm, with lower face and cervical 
dystonia

▶ generalised
▶ hemidystonia—usually indicates structural 

pathology

Cause:

▶ primary or idiopathic dystonia,
▶ secondary dystonia

typically increases as the movement approaches 
the target (intention tremor). There is associated 
incoordination and often other features such as 
dysarthria and gait ataxia. Cerebellar tremor can 
arise from any cerebellar pathology—structural, 
degenerative, genetic or infl ammatory. The diag-
nosis is usually led by the other clinical features 
although occasionally the tremor can be the pre-
dominant symptom at onset but there are usually 
other relevant clinical signs.

There are no drug treatments that help. 
Therapists can sometimes provide some symp-
tomatic relief with limb weights.

Fragile X tremor–ataxia syndrome
Some men with a late onset intention tremor 
and ataxia have the fragile X mental retardation 
1 gene. This is associated with prominent white 
matter changes in periventricular and subcortical 
regions, with very typical changes in the middle 
cerebellar peduncles.

Holmes or rubral tremor
Slow irregular rest and intention tremor that may 
be postural and develops, often after a delay, 
following lesions to the brainstem or thalamus. 
Generally associated with other signs of these 
lesions. It may respond to levodopa or dopamine 
agonists to a limited degree.

Primary writing tremor
This task-specifi c tremor may be a variant of 
essential tremor or it may represent a task-specifi c 
dystonia. It can be worth exploring treatments 
used for both conditions.

Tremor and neuropathies
A postural and action tremor can occur with 
demyelinating peripheral neuropathies, especially 
when associated with antimyelin associated gly-
coprotein antibodies.

Orthostatic tremor
Orthostatic tremor is a rare high frequency 
(14–16 Hz) tremor that occurs in the legs on 
standing. While patients may complain of shak-
iness, they can also—confusingly—present with 
unsteadiness but this occurs on standing and 
improves on walking (so getting a clear history 
is particularly important). Auscultation of the 
quadriceps with the patient standing sounds like 
a helicopter. Electromyography (EMG) confi rms 
the high frequency tremor.

Orthostatic tremor can occur in extrapyrami-
dal conditions such as progressive supranuclear 
palsy but it is usually idiopathic—primary ortho-
static tremor. There may be a useful response to 
gabapentin, clonazepam, primidone or levodopa 
although any effect is rather limited.

Palatal tremor
Palatal tremor, which used to be called palatal 
myoclonus, is a rhythmical tremor of the palate 
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present with diffi culties performing a specifi c com-
plicated motor task, typically one they perform 
frequently—often related to their occupation, for 
example, sportsmen (golfer’s yips) or musicians. 
Changes in technique (eg, using a different putter) 
can occasionally help. Botulinum toxin injections 
are often of only limited success.

Primary dystonias
Dopa responsive dystonia is a very rare but treat-
able condition usually presenting in childhood 
with a gait disorder that develops through the 
day, more in girls than boys. The stiff legged gait 
can be mistaken for spastic diplegia. It may pre-
sent later with parkinsonism or as focal onset 
dystonia. It is dominantly inherited with low 
penetrance (30%). Most cases are caused by 
mutations in GTP-cyclohydrolase 1 although 
the number of different mutations limits its use 
as a diagnostic test.

It responds dramatically to levodopa, usually at 
modest dose and a therapeutic trial can therefore 
serve as a useful diagnostic test. Typically this 
involves gradually increasing the dose from 50 
mg of levodopa once daily (with dopa decarbox-
ylase inhibitor) up to a maximum of 1000 mg/day. 
Dopa responsive dystonia must be considered in 
all patients with dystonia

Myoclonus–dystonia is a rare dominantly inherited 
condition that usually develops in early adult life 
with myoclonic movements predominantly in 
the arms associated with mild cervical dystonia 
or writer’s cramp. It improves dramatically with 
alcohol. It is usually associated with an abnor-
mality in DYT11. A wide range of the drugs that 
are used in myoclonus (see below) have been used 
with inconsistent responses.

DYT1 associated dystonia is the most common dom-
inantly inherited early onset dystonia. In child-
hood it typically starts in the limbs progressing 
to involve the neck and face. In adults it usually 
manifests as focal dystonia, most commonly cer-
vical dystonia or blepharospasm.

Secondary dystonias
The most common cause of secondary dystonia 
is Parkinson’s disease and the doperminergic 
drugs used to treat it. When dystonia occurs in 
parkinsonism-plus syndromes, such as multiple 
system atrophy, corticobasal degeneration and 
progressive supranuclear palsy, the diagnosis is 
usually revealed by the other features of those 
conditions (in parkinsonism-plus the dystonia is 
not due to medication but is part of the underly-
ing disease).

The next most common cause is the dopamine 
antagonists that can lead to dystonia either as an 
acute dystonic reaction (box 3) or as a later tardive 
phenomenon.

Other causes of secondary dystonia are much less 
common and in most the dystonia is only one part 
of the clinical presentation.

Focal dystonias
Cervical dystonia is common. It presents with neck 
pain, abnormal position described by that posi-
tion as torticollis (turning to one side), laterocol-
lis (leaning to one side), anterocollis (forwards) or 
retrocollis (backwards), or tremor. It is often worse 
on walking or driving. Hypertrophy of the ster-
nocleidomastoid or splenius capitis is commonly 
seen. Occasionally responds to anticholinergics. 
Responds well to regular botulinum toxin into the 
overactive muscles (box 2).

Blepharospasm is also common. It presents with 
blinking and forced closure of both eyes. Patients 
may be unable to drive, etc. Not painful (needs to 
be distinguished from ocular causes of refl ex eye 
closure—for example, infl ammatory corneal dis-
ease). Responds to botulinum toxin injections.

Spasmodic dysphonia is rare. It presents with stran-
gulated speech, often variable. Endoscopic injec-
tion of botulinum toxin into overactive laryngeal 
muscles is effective.

Limb onset dystonia is rare in adults and should 
prompt a search for secondary causes of dystonia 
(see below).

Task specifi c dystonias are uncommon; writer’s 
cramp is the ‘model’ for these conditions. Patients 

Box 3 Acute dystonic reaction

▶ Occurs within 24 h of taking medication, generally 
metoclopramide or prochlorperazine, although 
any phenothiazine or related antipsychotics can 
be responsible

▶ Presents with generalised dystonia, generally 
with retrocollis and limb dystonia

▶ Tends to affect children and young adults
▶ Treatment is with anticholinergics, intravenous 

procyclidine (5–10 mg) or benztropine (1–2 mg), 
which have a gratifyingly dramatic effect

▶ Regular oral anticholinergics are needed to 
prevent recurrence in the short term

▶ Such patients should avoid the precipitating 
drug(s) in the future

Box 4 Key investigations to consider for 
patients with dystonia

Investigation is directed by the history and 
family history

▶ Full blood count and fi lm for acanthocytes
▶ Plasma caeruloplasmin
▶ 24 h urinary copper
▶ Genetic testing – DYT1 (young onset)
▶ MR brain scan
▶ Slit lamp examination for Kayser–Fleisher rings
▶ Therapeutic trial of levodopa
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antagonists, and less commonly agents such as 
lithium, oral contraceptives and corticosteroids.

Genetic
The exemplar is Huntington’s disease although 
other much rarer neurogenetic conditions include 
neuroacanthocytosis and dentatorubropallidoluy-
sian atrophy.

Huntington’s disease is autosomal dominant. Age 
of onset depends on the number of trinucleotide 
repeats, usually over 30. Progressive combination 
of movement disorder (chorea is predominant but 
patients also can have tics, dystonia and myoclonus 
and may present with young onset parkinsonism) 
with frontal behavioural changes, including apathy, 
disinhibition, personality change and a more gener-
alised dementia. Diagnosis is made on genetic test-
ing. Caudate atrophy is suggestive on brain MRI.

There are signifi cant issues with presymptomatic 
diagnosis—identifying a disease that lacks specifi c 
treatment and the implications for individuals in 
the family other than the person being tested.

Chorea can be helped by tetrabenazine or atyp-
ical antipsychotics such as risperidone or olan-
zapine. Multidisciplinary management and close 
liaison with psychiatry are needed.

Neuroacanthocytosis (or choreoacanthosis) is very rare 
and presents from childhood to late adulthood 
with a combination of chorea, dystonia, tics and 
some cognitive abnormalities often combined 
with seizures and neuropathy Fresh blood fi lm 
can identify acanthocytes although this may be 
diffi cult. No specifi c treatment is available.

Immune mediated
Sydenham’s chorea occurs in a few children 1–2 
months after infection with group A β-haemolytic 
streptococcus. The chorea is usually self-limiting 
but may recur. It is now rare in Europe and the 
USA. It can be associated with antibasal ganglia 
antibodies (currently a research investigation).

Chorea can also occur in systemic lupus ery-
thematosus, antiphospholipid syndrome and 
pregnancy (chorea gravidarum). It can also occur 
in HIV related to opportunistic infection or struc-
tural pathology in the brain.

Metabolic and general medical disorders
Chorea may occur in hyperthyroidism, poly-
cythaemia rubra vera and in non-ketotic hyperg-
lycaemia. It can also occur in liver failure, referred 
to as acquired hepatolenticular degeneration.

Structural
Structural pathology—stroke, tumour, demyeli-
nation—which interferes with the subthalamic 
nucleus and its connections can lead to contralateral 
hemichorea or the more vigorous hemiballismus.

Symptomatic treatment for chorea and ballismus
Chorea and ballismus are often improved by 
dopamine antagonists; haloperidol has been used 

Perinatal injury, either hypoxia or kernicterus, can 
lead to basal ganglia injury and result in dystonia 
or choreoathetoid cerebral palsy.

Wilson’s disease is a rare autosomal recessive dis-
order of copper metabolism that results in accu-
mulation of copper in the brain and liver. It 
may present with chronic hepatitis or cirrhosis. 
Neurological presentations are variable, including 
tremor, dystonia, chorea or an akinetic rigid syn-
drome. This can be associated with cognitive def-
icits and change in personality. Kayser–Fleisher 
rings, a brown ring in the periphery of the cornea, 
are an almost invariable accompaniment of neuro-
logical Wilson’s disease.

Diagnosis depends on demonstrating a low 
plasma caeruloplasmin (10–20% will be nor-
mal), an increased 24 h urinary copper or Keyser–
Fleisher rings. If the diagnosis remains uncertain, 
copper level in liver biopsy can be measured.

Treatment is conventionally with penicillamine 
(a chelating agent) or zinc (preventing copper 
absorption). Trientine is another chelating agent 
that is better tolerated than penicillamine. Early 
studies suggest a newer agent tetrathiomolybdate 
may provide an effective alternative.

Pantothenate kinase associated neurodegeneration 
(previously called Hallervordan–Spatz diseases) is 
one of the disorders of brain iron accumulation. It 
presents in the fi rst decade with rapid progression 
(classical) and in the second decade with slower 
progression (atypical). The initial presentation is 
often with chorea, dystonia or tics although these 
may be accompanied by other features such as 
dementia, rigidity and seizures, even at presenta-
tion. Facial dystonia, blepharospasm, tongue and 
mouth movements are prominent and interfere 
with feeding. Typical is the ‘eye of the tiger’ sign 
on MRI (T2)—the high intensity anterior globus 
pallidus contrasting with the low intensity pos-
teriorly. There is no specifi c treatment.

Neuroferritinopathy is a rare late onset disorder sim-
ilar to Huntington’s disease associated with low 
blood levels of ferritin.

Structural pathologies. Dystonia can occur following 
lesions in the basal ganglia. Usually the diagnosis 
is straightforward—for example, hemidystonia in 
the months following a stroke—or becomes clear 
with brain imaging. Causes include ischaemic, 
infl ammatory, infective and neoplastic disorders.

CHOREA (ATHETOSIS AND BALLISMUS)
Chorea can be thought of as a series of linked ran-
dom muscle movements that ends up looking like 
a dance. Athetosis is a slower writhing version and 
ballismus a more dramatic throwing or fl inging 
movement. It is classifi ed as drug induced, genetic, 
immune mediated, metabolic or structural.

Drug induced
Drugs are the most common cause of chorea, espe-
cially levodopa and dopamine agonists, dopamine 
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Symptomatic myoclonus
Myoclonus occurs in a wide range of encephalo-
pathies that cause abnormal cortical or brainstem 
function. In most situations the myoclonus is a 
minor part of the clinical syndrome—for exam-
ple, a patient with acute hepatic encephalopathy 
and asterixis or with a degenerative condition 
such as multiple system atrophy or Huntington’s 
disease. However, there are a modest number of 
encephalopathies where myoclonus is often a 
prominent feature:

Post-hypoxic encephalopathy (Lance–Adams)
Multifocal or generalised myoclonus can develop 
following a period of signifi cant hypoxia—most 
commonly after a cardiac arrest although it may 
take time to appear. It often improves with 
sodium valproate, benzodiazepines (especially 
clonazepam) or levetiracetam.

Opsoclonus–myoclonus
Myoclonus is prominent in most patients. This 
is an immune mediated condition characterised 
by ‘dancing eyes’ and myoclonus. It can be para-
neoplastic; in children most often associated with 
neuroblastoma and in adults with carcinoma of 
lung, breast or ovary (sometimes associated with 
anti-Ri antibodies, antinuclear neuronal antibody 
II). However, in some children and most adults 
it is not paraneoplastic but a postinfectious or 
other type of immune mediated phenomenon. 
Investigation is directed at looking for an under-
lying malignancy.

Creutzfeld–Jakob disease
Patient with Creutzfeld–Jakob disease tend to 
develop a subacute onset dementia before any 
myoclonus so usually the diagnosis is already 
being considered when it appears.

Other rarer encephalopathies
Other rarer encephalopathies to consider when 
myoclonus is a feature include Hashimoto’s 
encephalopathy, subacute sclerosing panenceph-
alitis and mitochondrial cytopathies.

Drug related myoclonus
A large number of drugs can cause myoclonus, 
including most antipsycotics (either directly or 
as a tardive phenomenon), lithium, most anti-
depressants, some antiepileptic drugs and many 
others.

Essential myoclonus
Patients with myoclonus with no other features, 
and in whom no explanation is forthcoming, are 
labelled as essential myoclonus (see myoclonus–
dystonia above). The pattern of myoclonus is var-
iable, refl ecting what is probably a heterogeneous 
collection of disorders.

for years and newer agents such as risperidone can 
also be used. Tetrabenazine is effective but can be 
associated with drowsiness and depression.

MYOCLONUS
Myoclonus is a very brief shock-like jerk which 
can be described according to the distribution 
(focal, multifocal or generalised) and the site of 
origin (cortical, subcortical or spinal). The last 
can be explored neurophysiologically: EEG is 
often abnormal in cortical myoclonus with time 
locked association between cortical discharge and 
limb EMG; the components of the somatosensory 
evoked potentials are enlarged. EEG and somato-
sensory evoked potentials are normal in spinal 
myoclonus.

▶ myoclonus can arise from a sudden muscle 
contraction—‘positive myocolonus’

▶ or from sudden loss of muscle tone —‘negative 
myoclonus’ or ‘asterixis’—most commonly as 
part of a metabolic encephalopathy, particu-
larly hepatic

▶ myoclonic jerks on the edge of sleep—hypnic 
jerks—are normal.

When myoclonus is pathological it is more often 
a feature of an underlying disease than a primary 
disorder (unlike dystonia and tremor). In practice 
the clinical approach to myoclonus is directed by 
other aspects of the presenting neurological syn-
drome and can be divided into:

▶ myoclonus in epilepsy
▶ symptomatic myoclonus
▶ drug related myoclonus
▶ essential myoclonus—myoclonus in isolation 

(rare)
▶ spinal myoclonus.

Investigation is directed by the clinical situation, 
and management is usually of the underlying 
disorder.

Myoclonus in epilepsy
Myoclonic seizures occur in idiopathic myoclonic 
epilepsy syndromes, most commonly juvenile 
myoclonic epilepsy, and in the very much rarer 
progressive myoclonic epilepsies which can pre-
sent with myoclonus but later patients develop 
generalised seizures, ataxia and dementia. The 
most common form of progressive myoclonic 
epilepsy is Unverricht–Lundborg disease; others 
include Lafora disease, myoclonic epilepsy with 
ragged red fi bres, neuronal ceroid lipofuscinosis 
and sialidoses.

Myoclonic seizures can be made worse by 
carbamazepine, phenytoin, gabapentin and 
tiagabine.

Sodium valproate is the main agent used in the 
treatment of myoclonic epilepsies. Other agents 
to consider include lamotrigine, levetiracetam, 
zonisamide, clonazepam and clobazam.
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Many patients do not want drug treatment 
and fi nd an explanation of their tics suffi cient. If 
symptomatic treatment is needed then:

▶ α-agonists: clonidine (low dose 50–500 μg/
day) or guanfacine

▶ dopamine antagonists: risperidone, aripipra-
zole, haloperidol. No comparative studies are 
available; use minimum effective dose.

▶ Others—botulinum toxin, clonazepam, 
tetrabenazine

Motor stereotypies or habit spasms are repeated 
movements—for example, rocking, hand wring-
ing or clapping—that are usually seen in patients 
with learning diffi culties, autism or psychiatric 
disorders. They are usually straightforward to 
recognise but enter into the differential diagno-
sis of tic.

DYSKINESIA
Usually this term is used to refer to drug induced 
movement although it also could act as an umbrella 
term to cover most of the movements described in 
this article; it is used in this latter sense in the par-
oxysmal disorders (see below).

Tardive dyskinesias
Tardive dyskinesias vary in the part of the body 
involved, their relationship to the responsible neu-
roleptic medication and their response to changes 
in medication. Orofacial dyskinesias are common 
with persistent chewing often with tongue move-
ments. Akathisia, or motor restlessness, usually 
involving pacing or stepping, is another com-
mon pattern. They can occur when medication is 
started, after the patient has been on it for some 
time, or if the medication dose is reduced or after 
it is stopped.

Recent Cochrane reviews leave uncertainty 
about the effects of many of the commonly 
tried drugs (anticholinergics, GABAagonists (eg, 
baclofen or valproate), calcium channel blockers, 
vitamin E) and the commonly used treatment 
strategies (reducing or switching neuroleptics in 
patients with established tardive dyskinesia).

Frustratingly, tardive dyskinesias often do 
not improve on stopping the drug that caused 
them.

Acute encephalopathy with dyskinesia
Rarely, acute encephalopathy can be associated 
with prominent dyskinesia (box 5).

Anti-NMDA receptor encephalitis is a recently 
described syndrome characterised by seizures, 
decreased level of consciousness and dyskinesias, 
most commonly orofacial movements that can 
be severe enough to injure the lips and tongue. 
Chorea and dystonia occur in about half of 
patients. Levels of the antibody mirror the clini-
cal disease, suggesting they are pathogenic. Over 
half of the patients have an underlying tumour, 

Spinal myoclonus
There are two patterns and both are rare:

▶ Jerks in muscles in contiguous spinal levels. 
This can arise from local spinal cord pathol-
ogy, particularly intrinsic disease, syringomy-
elia or tumour.

▶ Jerks involving the trunk, particularly the 
abdominal muscles, referred to as proprio-
spinal myoclonus. Typically occurs in middle 
aged men. The myoclonus often worsens on 
lying down. Usually no cause is found.

Symptomatic treatment for myoclonus
Agents include: clonazepam, sodium valproate, 
piracetam, levetiracetam, ethosuxamide and 
zonisamide—usually considered in that order 
although no trials have compared effi cacy.

TIC DISORDERS
Tics are brief sudden shock-like movements that 
are preceded by a compulsion or urge to move. 
They can be simple, a brief movement often of part 
of the face or a cough, or complex when the move-
ment is more elaborate with facial or limb move-
ments or vocalisations. The patient may be able to 
voluntarily suppress the tics for a brief period.

Tics are common in childhood and often resolve 
spontaneously. In Tourette’s syndrome, patients 
develop multiple motor and vocal tics in child-
hood and about 50% have associated obsessive–
compulsive behaviours.

Tics arising in adults occur either following 
drugs, especially neuroleptic medication, or in 
the same range of neurodegenerative and met-
abolic disorders that can cause chorea, or rarely 
with diffuse or multifocal pathologies such as in 
post-anoxic brain damage and the antiphospho-
lipid syndrome. Thus tics beginning in adult life 
should prompt further investigation.

Box 5 Conditions to consider in an acutely 
ill patient with prominent hyperkinetic 
movement disorder—chorea, myoclonus or 
dystonia

▶ Drug induced movement disorders (perhaps 
given as an antiemetic or for confusion)

▶ Autoimmune encephalopathies:
▶ Agonists and sympathomimetics

– Hashimoto’s
– Anti-NMDA receptor encephalitis

▶ Encephalitis lethargica
▶ Metabolic encephalopathies especially

– Renal failure
– Liver failure
– Thyroid disease
– Hyperglycaemia

▶ Creutzfeldt–Jakob disease
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most commonly ovarian teratoma, which should 
be treated.

Encephalitis lethargica occurred as an epidemic in 
1916–1927. In recent years there have been spo-
radic reports of a similar clinical presentation of 
sleep disorder associated with parkinsonism and 
a combination of dystonia, tics and oculogyric cri-
ses. There is no specifi c diagnostic test.

HYPEREKPLEXIA AND STARTLE DISORDERS
Startle is a normal phenomenon—we all ‘jump’ 
when surprised. However, some patients have a 
much more dramatic response to startle.

In major hyperekplexia, a dominantly inherited 
condition related to mutations in the glycine recep-
tor gene (GLRA-1), patients have a stiff legged gait 
and may fall ‘like a log’ when startled. In the minor 
form there is increased startle without other signs, 
and usually no clear genetic abnormality. Patients 
often respond to clonazepam. Genetic testing is 
available.

Excessive startle can very rarely occur in 
patients with brainstem disease due to multiple 
sclerosis, stroke, etc.

PAROXYSMAL DYSKINESIAS
These are rare and usually familial disorders.

Paroxysmal kinesigenic dyskinesia: paroxysms of 
dystonia or chorea lasting a few minutes precip-
itated by sudden movement. Typically comes on 
in childhood, three times more common in boys. 
Responds well to antiepileptic drugs, especially 
carbamezipine.

Paroxysmal non-kinesigenic dyskinesia: paroxysms 
of chorea lasting minutes to hours, precipitated 
by fatigue, coffee or alcohol. Clonazepam may 
reduce severity, usually limited effect. Gene test-
ing available.

Even rarer disorders such as paroxysmal exertion 
induced dyskinesia and generalised epilepsy with par-
oxysmal dyskinesia are being characterised geneti-
cally, the latter caused by a defect in a potassium 
channel (KCNMA1).

FUNCTIONAL MOVEMENT DISORDERS
As can be appreciated by the foregoing, the diag-
nosis of functional movement disorders is fraught 
with diffi culty. They can be very variable, triggered 
and suppressed by unusual ‘tricks, and are not often 
associated with any relevant abnormal investiga-
tions. Sometimes they seem to arise after relatively 
mild injuries. Even the terminology is diffi cult—the 
term ‘functional’ can be applied to many undoubt-
edly organically determined movement disorders 
where there is an intermittent disturbance of func-
tion but no identifi able ‘disease’ or structural pathol-
ogy. However, the term psychogenic presupposes 
a ‘psychological’ cause which not only may not 
be the case but is a term which may stand in the 
way of successful management (even when it is the 
case). Nonetheless, some patients with movement 

disorders do have a psychogenic basis for their 
symptoms; for them it is very important to avoid 
potentially toxic or invasive treatments, and to offer 
appropriate ‘psychological’ treatments.

RESTLESS LEGS
Unlike other movement disorders, the restless leg 
syndrome is diagnosed on the basis of history—
there are no abnormal movements on examina-
tion. Patients complain of a sensation in their feet 
(and legs) that is clearly diffi cult to describe which 
includes an overwhelming feeling that they must 
move their feet. They may have to get up and 
walk about. Patients also note other positive sen-
sations, variously described as burning, tingling 
or ants crawling under the skin. Restless lags are 
associated with periodic limb movements of sleep, 
described by the bed partner as regular kicking or 
twitching in the early part of the night.

Restless legs occur more commonly in patients 
with neuropathies, with renal failure and during 
pregnancy. There may be dominant family his-
tory. Some patients have a low plasma ferritin.

Treatment is symptomatic:

▶ some improve following a course of iron 
replacement

▶ dopamine agonists (only non-ergot agents 
such as pramipexole or ropinerole) or levo-
dopa improve symptoms but may cause 
‘augmentation’—an increase in symptoms 
as the dose is increased. They also carry a 
small risk of dopamine induced dyscontrol 
syndrome. The dose of agonists needs to be 
kept as low as possible and titrated against 
clinical effect

▶ other drugs with more limited evidence 
include antiepileptics, most notably gabapen-
tin and pregabalin, and benzodiazapines such 
as clonazepam or zolpidem.

PAINFUL FEET AND MOVING TOES
A rare syndrome of painful feet associated 
with moving toes; the movements are often not 
noticed by the patient but by the examining phy-
sician. This can be associated with neuropathy or 
radiculopathy.

HEMIFACIAL SPASM
This is common with a rhythmic contraction of 
the facial muscles, usually around one eye, vary-
ing in severity from time to time. It can be brought 
out after sustained contraction of the eyelids. 
Although it can be caused by lesions of the facial 
nerve at the root entry zone, usually from micro-
vascular compression, or rarely from brainstem 
demyelination, a specifi c cause is seldom found.

It can be reduced by botulinum toxin injections 
which are usually enough to control the symp-
toms. In severe cases or where this treatment 
fails, consider micovascular decompression of the 
facial nerve.
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The adverse effects are mostly predictable and 
transient:

▶ too much weakness in injected muscles—
weakness of neck movement in cervical dysto-
nia or weakness of facial muscles in hemifacial 
spasm

▶ weakness in adjacent muscles from spread of 
Botox—diffi culty swallowing in cervical dys-
tonia, diplopia on injecting for blepharospasm

A small number of patients become resistant to 
one type of botulinum toxin but will normally 
then respond to the other.
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CONCLUSIONS

▶ There are many different hyperkinetic move-
ment disorders; an accurate description of the 
clinical phenomena signifi cantly narrows the 
differential diagnosis.

▶ They can be an isolated phenomenom or 
symptomatic of a more generalised disorder; 
for some conditions they provide very impor-
tant diagnostic clues (eg, anti-NMDA receptor 
antibody encephalitis).

▶ Drugs are a major cause of hyperkinetic 
movement disorders and the movements can 
develop some time after starting the drug.

▶ Some conditions respond dramatically to spe-
cifi c treatments and need to be thought about:
– any patient with dystonia, could it be dopa 

responsive dystonia?
– patients with tremor or dystonia, could it be 

Wilson’s disease?
▶ Many other movements can be helped symp-

tomatically with drugs or botulinum toxin 
injections.

▶ There are three different botulinum toxin 
products on the market—the doses are not 
interchangeable.
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