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Movement Disorders

Hypokinetic disorders 
(parkinsonism)

• Hypokinesia, bradykinesia, akinesia
• Hypertonia - (cogwheel) rigidity
• Resting tremor
• Postural changes

Hyperkinetic disorders

• Abnormal movements
• Tremor
• Chorea/ballism
• Dystonia
• Myoclonus
• Tics



Movement disorders are heterogeneous and 
have a large variety of underlying causes

• Mendelian inheritance

• Genetic risk factors and gene-environment interactions

• “Idiopathic” disorders

• Acquired: vascular, toxic, medication-induced, (para)neoplastic, 
infectious, inflammatory, auto-immune, traumatic, metabolic,…

• Functional disorders (Functional neurological symptom disorder)







Diagnostic gain 
(TS/WES) 
varies between 
movement 
disorder types

Familial Parkinson’s 
Disease: 0-10%

Dystonia: 11-37%

Ataxia/paraplegia: 12-
62%



Parkinson’s Disease

Lifetime risk: 1 op 15













“Polygenic risk score”
(PRS)





Total heritability: 25-30%



“Classical PD”

“Early-onset” PD (29 years)
Motor fluctuations and dystonia
Freezing of gait

PRKN Heterozygous missense
PRKN Heterozygous deletion



Implications of genetic screening - referrals

• Depending on the context of referral: clinical-scientific

• Clinical genetic issues: support for patients and consent

• Issues:
• Currently no therapeutic consequences (neuroprotection)
• Prognosis estimation
• Selection for specific treatments e.g. deep brain stimulation





Hyperkinetic disorders
Abnormal movements: definitions









Huntington’s Disease
A trinucleotide repeat disorder



Huntington’s disease: symptoms

Chorea and other MD
Gait and stability

Swallowing
Oculomotor dysfunction

Attention
Executive function

Memory
Dementia

Impulsivity
Depression/apathy

Irritability
Personality change



Huntington’s disease: clinical genetics

• Symptomatic testing

• Presymptomatic testing

• Pre-implantation diagnosis





Huntington’s Disease



Spinocerebellar ataxia type 17

AAO 32y

Involuntary movements
Gait problems
Cognitive deterioration

Cerebellar atrophy



Dystonia

Early-onset dystonia: May begin focally but more often generalized
    More often genetic origin

Late-onset dystonia:  More often remaining focal or segmental
    More often sporadic



Dystonia Genes



Dystonia Genes



DYT28 – KMT2B mutations (de novo!)

AAO 8y

Generalized dystonia

AAO 10y

Speech disorder
Segmental





DYT11: Myoclonus Dystonia with SCGE 
mutations



Myoclonus-
dystonia in 
KCTD17 
mutation



Paroxysmal dystonia: PRRT2 mutation



Hereditary 
ataxia



AD SCA



AD SCA



SCA2

AAO 53y
Currently 68 y

Ataxia
Chorea 
Myokymia



AR 
ataxia 



AR 
ataxia 



Movement 
disorders in 

spastic 
paraplegia





CANVAS

Vestibular areflexia 
(Head impulse test)
Cough



FXTAS
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