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Describe the role of the basal ganglia on motor function.

Describe how movement disorders can be hypo- or hyper-kinetic.

Differentiate between idiopathic Parkinson’s disease and other
Parkinsonian syndromes (PSP, CBGD, Vascular, MSA) with respect to
pathophysiology, clinical diagnosis and treatment.

Describe the basic pharmacologic and surgical therapy for Idiopathic
Parkinson’s Disease (IPD).

Differentiate different types of tremor (resting, action, postural etc).

Describe conditions such as dystonia, adult tic disease, essential tremor,
Huntington, stiff person syndrome, chorea, ballism, myoclonus,Wilson

disease, and paroxysmal dyskinesias.



What are movement disorders

e Movement disorders

— neurologic syndromes (collections of symptoms and
signs caused by a disease process) in which there is
either:

e an excess of movement or, -
e a3 paucity of voluntary and automatic movements “

e Unrelated to weakness or spasticity NIVERSITY
ofNE)SIA

MEDICAL SCHOOL



Risk Factors for IPD

Age (most frequently > 50)

Sex (M>F)

Family History

Exposure to toxins: pesticides, herbicides, welding
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Head trauma
v Dementia pugilistica
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Clinical Features IPD

Tremor
— Rest tremor/pill-rolling
— Some postural/kinetic
— Unilateral/asymmetrical
Rigidity
— Lead pipe - not spastic
Bradykinesia
— Reduced speed of movement, less arm swing
Postural instability
— Loss of postural reflexes - Pull test
Gait disturbance
— Stooped posture, shuffling, leans forward
— Freezing
— Difficulty turning (en bloc)
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Blank facial (] & Forward tilt
expression - VORRY to posture

Slow, monotonous,
slurred speech

’ Reduced
arm
) swinging
v
Rigidity and tremor
of extremities
and head



Clinical Features of IPD

= Associated features = Dystonia associated e.g. in
— Hypokinetic and hypophonic speech toes/feet

— Autonomic dysfunction .
- Consifizsifan = Non-dystonic non-

« Urinary frequency musculoskeletal e.g.
e Postural hypotension
N m— shoulder/back
— Dementia — Sleep disorders (REM sleep behavior
— Depression disorder)
— Dysphagia and weight loss — Restless legs syndrome
— Pain — Anosmia

— Dyskinesias on dopamine treatment
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MRI

Qualitative changes in the substantia nigra (SN) can be detected by iron- and neuromelanin-sensitive (NS)
MR

Quantitative markers can be revealed via diffusion-weighted imaging, MR volumetry, and iron-sensitive
imaging
Alterations in functional connectivity can be identified with functional MR

Dorsolateral nigral hyperactivity (DNH) absence and neuromelanin signaling, as assessed via iron-sensitive
and NS-MRI, are entering clinical practice

v’ Sensitivity and specificity of DNH absence was 97.7% and 94.6% in patients with PD vs controls
Used also for differential diagnosis
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Neuroimaging

= DAT scan (Dopamine Associated Transporter)
— Labels the caudate/putamen presynaptic
dopamine transporters

— Abnormal in IPD/MSA/PSP with loss of
signal

e “Comma” shape of caudate/putamen lost
e Asymmetrical appearance is abnormal



DAT Scan

A = Normal; B = Asymmetrically abnormal (IPD)




Histopathology

= Macroscopic pigment loss in Substantia Nigra

N
= Dorsal motor nucleus of vagus affected early ‘
" Lewy bodies PRGN
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— cytoplasmic inclusions with dense eosinophilic core containing
hyperphosphorylated neurofilament proteins, lipids, iron, ubiquitin and Alpha-
synuclein

A Lewy body is an eosinophilic cytoplasmic inclusion
consisting of a dense core surrounded by a halo of 10-
nm-wide radiating fibrils, the primary structural
component of which is alpha-synuclein




Treatment - 1

Levodopa ,
— Cocareldopa or Cobeneldopa ’
Dopamine Agonists onvessy

— Ropinorole, Pramipexole or Rotigotine
— Bromocriptine and Cabergoline occasionally used

COMT inhibitors

— Entacapone (only with levodopa preparations) enables the
reduction of levodopa dose

— Tolcapone
Anticholinergic agents - increased dementia in UK

Brain bank study



Treatment - 2

= Adjunctive therapy
— MAO-B inhibitors — may be used 1st line (Selegiline,

Rasagiline)
— Amantadine for dyskinesias
= Advanced PD treatment g
— Apomorphine (a dopamine agonist by injection) \L:Z mmmmm .
— Levodopa gel infusion into the Jejunum | o
* Surgical treatment of PD -
— Deep Brain Stimulation of the GPi/STN and PPN |- \)

(pedunculopontine n.)



Treatment - 3

REM sleep behaviour disorder

— Clonazepam, Dopamine agonists, Melatonin
Dementia

— Acetylcholinesterase inhibitors — Rx Rivastigmine
Depression

— SSRI1 or SNRI
Constipation

— Laxatives, bulking agents and stimulants
Orthostatic hypotension

— Stockings, salt/fluids, Fludrocortisone, Midodrine
Sialorrhoea

— Hyoscine patch, Botulinum toxin injection to Parotids
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TABLE 16-2 Pharmacologic Treatment of Parkinson Disease

TABLE 16-3 Therapeutic Strategies in
Parkinson Disease D
rug

Mechanism of Action Dosing Side Effects
Scenario/Problem Therapeutic Approach Levodopa/ Dopamine precursor Start with a half of a 25/100 tablet Anorexia, nausea, psychosis,
Initial treatment Levodopa/decarboxylase carbidopa plus dopa decarboxylase bid; increase dosage as needed; hallucinations, orthostatic
inhibitor or dopamine agonist inhibitor typically dosed 3-5 times a day hypotension, dyskinesia
Poor or no response  Increase dose and consider Trihexyphenidyl ~ Anticholinergic Start with 1 mg at mealtime; Dry mouth, constipation,
to initial treatment alternative diagnoses increase to 2 mg tid as needed urinary retention, confusion,
= e — hallucinations, narrow-angle
Tremor-predominant  Anticholinergic or i
disease amantadine L
Early-morning Consider overnight controlled- SensHoping Aoticholnergic isnt;::s:tro(;sr;] ml(gl :ts l:;(eig:ie; Asahove
stiffness release preparation of L-dopa g9
L-dopa-induced Discontinue concurrent Amantadine I(\r{} ai)t}:\); D'::Pa“i::e 100 mg bid {:vilil:ﬁl:;:ﬂn;ileg edema,
hallucinations therapy with anticholinergics, Antagon:
amantadine, selegiline, or Selegiline MAO-B inhibitor 1.25-5 mg/day Agitation, insomnia,
dopamine agonists hallucinations
Decrease dose of levodopa Rasagiline MAO-B inhibitor 0.5-1 mg/day Increased dyskinesias, postural
Low-dose atypical hypotension, headaches
antipsychotic Bromocriptine Dopamine agonist Start with a half 2.5-mg tablet bid; Nausea, orthostatic
“Wearing off’ Combine levodopa and titrate gradually to 5-7.5 mg/day hypotgnsk.)n, psych<?sis,.
dopamine agonist hallucinations, dyskinesia
Switch dopamine agonist Pergolide Dopamine agonist Start with 0.05 mg/day; titrate As above
gradually to 0.75 to 3 mg/day
(Sim:-aller doses, more frequent divided into three doses
osin,
= —— Pramipexole Dopamine agonist Start with 0.125 mg tid; titrate As above
Add anticholinergic gradually to 1.5 mg tid
Add COMT inhibitor Ropinirole Dopamine agonist Start with 0.25 mg tid; titrate As above
Dyskinesia Reduce dose of levodopa gradually to 1 mg tid
Add or increase dose of Rotigotine Dopamine agonist 2-6 mg/24 hours Nausea, application site
dopamine agonist reaction, somnolence,
- - dizziness, headaches
Change dopamine agonist
Discontt legili Tolcapone COMT inhibitor 100-200 mg tid Nausea, vomiting, insomnia,
LreonSNuE seceilic orthostatic hypotension,
Add amantadine confusion, dyskinesia
Consider surgery Entacapone COMT inhibitor 200 mg with each -dopa dose As above




Other causes of PD-like picture

Uncommon but treatable, so important not to miss:

=  Wilson’s disease: AR copper metabolism; Also affects liver, cognition and eye;
Rare but treatable

= Normal Pressure Hydrocephalus. Usually with incontinence, cog
problems, atypical

Other (Less treatment responsive)

= Cerebro-Vascular disease

= Other degenerative (MSA, PSP etc)
Parkinsonian syndromes

= Share features with IPD but differ partially in the|r5|gns response to L-Dopa
therapy and underlying pathologic substrates

nitive




Parkinsonian Syndromes

Parkinsonian Syndrome Distinguishing Clinical Features

Progressive supranuclear Supranuclear ophthalmoplegia, with limitation of vertical more than horizontal

palsy gaze; axial rigidity and neck extension; early falls as a consequence of impaired
postural reflexes, neck extension, and inability to look down

Corticobasal ganglionic Apraxia, cortical sensory impairment, and alien-limb phenomenon; severe unilateral

degeneration rigidity; stimulus-sensitive myoclonus

Diffuse Lewy body disease Early dementia; prominent visual hallucinations; extreme sensitivity to

extrapyramidal side effects of antidopaminergic neuroleptic drugs

Vascular parkinsonism “Lower-half” parkinsonism with rigidity in the legs and marked gait impairment;
other evidence of diffuse vascular disease (corticospinal tract dysfunction,
pseudobulbar palsy)

Multiple system atrophy Early and prominent features of autonomic dysfunction; evidence of corticospinal
tract dysfunction; cerebellar signs; stimulus-sensitive myoclonus; vocal cord paresis




Atypical Parkinsonian Disorders: Reviewing the
Complex Web of Proteinopathies

Each of these phenotypically distinct diseases manifests a number of
specific clinical features with overlapping symptoms that have limited
treatments and no cures.

Genetic and radiographic research has begun to tease apart PD from APDs
and to further distinguish the multiple syndromes

Designation by Proteinopathy
v For dementia with Lewy bodies, MSA, and PD, a-synuclein is the main protein (a-
synucleinopathies

v For PSP and CBD, it is the tau protein (tauopathies)

= The tau protein is considered dominant in Alzheimer disease (AD), although a-synuclein
pathology is also present

v" A second feature of proteinopathies is the misfolding of specific molecules



Corticobasal Degeneration: Major and Minor Symptoms

Corticobasal degeneration is a neurodegenerative disorder within the category of
tauopathies

Major

= Asymmetric parkinsonism

= Asymmetric cortical signs (dysphasia, apraxia, astereognosis, impaired graphesthesia)
=  Asymmetric dystonia/action and postural tremor/myoclonus

" ”A||en I|mb” phenomenon IRREVERSIBLE MIXED

CORTICOBASAL DEGENERATION

Minor

= |ntellectual decline

= Frontal release signs

= Supranuclear gaze problems
= Dysphagia and Dysarthria

= Pyramidal signs
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Progressive supranuclear palsy

One of the tauopathies

The pathologic hallmarks are neuronal loss, gliosis, and neurofibrillary
tangles composed of paired helical filaments and straight filaments of tau
protein

Ophthalmoparesis, especially downgaze impairment, may appear later in
the course of the disorder

Slowing of downward saccades appears earlier in the clinical course

Multiple subtypes have been identified, including the classic Richardson
syndrome, progressive supranuclear palsy- parkmsonlsm (PSP-P), or pure-
akinesia-with-gait-freezing (PAGF)

PSP: Center image shows sagittal MRI of a brainstem of a
patient with midbrain atrophy and preservation of the
pons giving the appearance of a hummingbird or penguin
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Normal Pressure Hydrocephalus

Parkinsonian and ataxic:
— Frontostriatal periventricular pathways

Bradykinesia, rigidity and tremor
may be present
Dementia (often mixed Alzheimer-like)

Incontinence of urine

— frontal behavioral type with socially
inappropriate pattern —e.g. in living
room potted plants “
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Stiff person syndrome (SPS)

« Sporadic — female>male

« Anti GAD/Amphiphysin Ab positive

 Axial stiffness, hyper-lordosis, “tin-soldier” gait

* Muscle spasm/startle — sensory/emotional trigger
« Autonomic dysfunction

« Jerky ocular pursuits and saccadic abn.

« Abnormal pre-synaptic inhibition of la terminals on
spinal motor neurons
d PERM (progressive encephalomyelitis with rigidity and myoclonus) Varlant - Severe, SU b_

acute variant



e AR, chromosome 13q14.3, ATP7B (Cu transporting Cu enzyme
ATPase)

e Pathophysiology

— Copper usually albumin bound after absorption, transported
to liver, and excreted in bile

— Some bound to ceruloplasmin “
— ATPase dependent, affected in WD UHER

MEDICAL SCHOOL

— Abnormal copper deposition occurs in liver,

eyes and brain



Wilson’s Disease-Clinical features

— Neurologic Presentation

— Usually liver disease e Cerebellar features

— Adults present with e Dystonia, Chorea
neuropsychiatric disease e Tremor most common - wing-beating
more often e Parkinsonism

— Liver: e Seizures

) . . e Dementia/decreased IQ
e Progressive cirrhosis o _
e Psychiatric presentations

e Chronic hepatitis

— Emotional lability, Psychosis,

e Acute on chronic hepatitis Depression, disinhibition,
impulsivity, aggression, sexual

preoccupation, irritability

e Fulminant hepatitis, with
intravascular hemolysis



Wilson’s Disease

* Diagnostic testing
— Ophthalmologic test - Kayser-Fleisher rings
» Sunflower cataracts
— Liver function tests
— Urine copper (>100micrograms/day abnormal) and ceruloplasmin
— Liver biopsy
* Histopathology
— Opalski cells - round cells with densely eosinophilic cytoplasm and
central nucleus (not entirely specific)
* Treatment
— Reduce copper intake
— Treat neuropsychiatric symptoms &5
— Zinc - induced synthesis of metallothionein by enterocytes which binds =
Cu and Zn
— Penicillamine - on empty stomach, four times a day
— Trientine - if Penicillamine not tolerated (less potent)
— Liver transplantation




Hyperintensities in the basal ganglia and thalami shown
by T2-weighted MRI of the brain
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= Tremor Disorders

Myoclonus

Dystonia
Chorea
Tics

“
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Types of hyperkinetic movement

Tremor - an oscillatory, typically rhythmic and regular, movement that affects one or more body
parts

Dystonia — sustained, twisting and frequently repetitive with prolonged abnormal postures.
Repeatedly involve the same group of muscles — that is, they are patterned.

Chorea - involuntary, irregular, purposeless, nonrhythmic, abrupt, rapid, unsustained
movements that seem to flow from one body part to another.

Myoclonus - Myoclonic jerks are sudden, brief, shocklike involuntary movements caused by
muscular contractions (positive myoclonus) or inhibitions (negative myoclonus — e.g asterixis
seen in hepatic disease)

Tics — abrupt sudden isolated mevements. Tics consist of abnormal movements (motor tics) or
abnormal sounds (phonic tics).



ET

* Bimodal age at onset

» Action/postural > rest tremor

*» Hand, head, voice tremor

* Task-, position-specific
variants (writing, orthostatic)

» Loss of hearing, gait ataxia

* Cerebellum plays a role

* Improves with ETOH, beta

blockers, primidone,

topiramate, pregabalin?

PD

* Increases with age

* Rest > action/postural tremor

* Reemergent tremor

* Upper, lower limb, chin tremor

 Rigidity, bradykinesia,
postural instability, freezing

* Nonmotor features

* SN, caudal brainstem
degeneration

* I[mproves with levodopa,

dopamine agonists

» Rest-action tremor

» Olfactory deficit

* Families with ET-PD

= Dopaminergic
deficit by imaging
studies

= Lewy bodies at

autopsy
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Figure 18.2 Overlap between and differentiation of essential tremor and Parkinson
disease. ETOH, ethanol. SN, substantia nigra.

Copyright © 2011 Stanley Fahn, Joseph Jankovic, and Mark Hallett. Published by Saunders, an imprint of Elsevier Inc.



m BOX 16-1 Tremor

Resting
[diopathic Parkinson Disease
Other parkinsonian syndromes

Postural
Essential tremor “
Physiologic tremor UNIVERSITY
Drugs (e.g., theophylline, B-agonists) MEDICAL SCHOO!
Alcohol

Action

Cerebellum and cerebellar outflow tract
dysfunction (e.g., infarction, multiple sclerosis,
tumor, Wilson Disease, drugs)




= Essential tremor reduction is maintained up to 2 years following treatment
= Associated with a significant 64% improvement in disability
= No delayed complications at the end of the 2-year follow-up
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BOX 16-3 Myoclonus

Physiologic

Hypnic jerks
Anxiety and exercise induced

Hiccups

Essential

Epileptic

Primary generalized epilepsies (e.g., juvenile
myoclonic epilepsy)

Myoclonic epilepsies (often associated with
encephalopathy or ataxia)

Symptomatic
Metabolic encephalopathy (uremia, liver failure, N\
hypercapnia)
Wilson disease UNIVERSITY
of NICOSIA
Creutzfeldt-Jakob disease MEDICAL SCHOOL
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Dystonia

Sustained muscle contractions producing abnormal postures or
repetitive movements involving different distributions

— Slow or rapid, but generally stereotyped

— Action dystonia - may be task specific

— Exacerbated by stress, anxiety, fatigue

— Alleviated by rest, sensory tricks (geste antagoniste)

— Primary dystonia: “
e Early onset: <28 years, usually LE onset, often

M UNIVERSITY

generalized INICOSIA

MEDICAL SCHOOI

e Late onset: >28 years, often focal
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Dystonia: classification by
distribution

Focal: one body region

Multifocal: at least 2 noncontiguous regions
Hemidystonia: at least 2 ipsilateral regions
Segmental: adjacent body regions

Generalized: involvement of both LE or One LE and trunk and
another body region
N
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Etiology of Dystonia

Primary generalized dystonia

— Including Adult Onset Focal Dystonia
Myoclonus dystonia
Dopa-responsive dystonia
Rapid Onset Dystonia Parkinsonism
Heredodegenerative
Post-traumatic
Drug-induced
Psychogenic




Primary Generalized Dystonia

15% childhood onset

Caudal rostral phenotype correlation with age of
onset: foot in child, arm in adult, craniocervical in
elderly

May spread or progress in severity
No other neurologic signs except tremor
Inherited forms of PGD - DYT1, DYT6, DYT7, DYT13
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Adult onset focal dystonia

=  F>M, except writer's cramp
= Most common primary focal dystonia, typically torticollis (cervical dystonia)
= Sensory tricks peculiar
— Phenotypes follow caudal rostral progression with age of onset
e Writer’s cramp (simple/complex) and task-specific dystonia of the hand
e Cervical dystonia
e Spasmodic dysphonia -
e Oromandibular dystonia (including Meige syndrome) ’
e Jaw opening dystonia (Brueghel’s syndrome)
e Lingual dystonia
e Blepharospasm

UNIVERSITY
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Adult onset focal dystonia

=  Treatment:
— BotulinumToxin

— Oral agents OnabotulinumioxinA
L e
. . Borox
e Dopaminergic agents - levodopa —Cospmeti
e Dopamine depletors - tetrabenazine z 100
e Anticholinergics - benzhexol, benztropine, procyclidine, biperiden o
e
e Baclofen and Clonazepam « 80
— Surgery
e Peripheral denervation, rhizotomy, microvascular decompression, peripheral nerve lysis,
myectomy
e DBS - GPi

e Thalamotomy



N
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Chorea and Ballism

Definitions
— Unsustained nonstereotypic movements with variable speed and
direction, rapid or brief, and may flow from one extremity to another
— Tardive chorea may be more stereotyped
— Choreoathetosis: chorea with athetosis or dystonia

— Ballismus: large amplitude random movements, most prominent
proximally

N
— Hemichorea/hemiballism: hemibody distribution of the disorder ’
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Chorea

Clinical Features

— Mild form may look like restlessness/unease

— Parakinesia: chorea seeming semipurposeful and may “blend into” purposeful
movement

— Postural impersistence: milkmaids grip and flycatcher’s tongue

— Hyperkinetic gait and posture: intrusions of random, nonstereotypic limb and
trunk movements including lurching

— Dysarthria

e Poor co-ordination of phonation, resonance, articulation and respiration =
irregular variation in tone and rate

e Choreiform movements of mouth, tongue, lips and diaphragm



Primary Chorea - 1

Benign nonprogressive causes
— Benign familial chorea

e Nonprogressive chorea at young age of onset, expected to improve by
young adulthood

e May be associated with mild cognitive deficits and delayed motor

milestones
e Genetically heterogeneous <
— Senile Chorea ‘
e Gradual onset of orolingual chorea in elderly NICOSIA

MEDICAL SCHOOI

e Mouthing, tongue protrusion etc.



Primary Chorea - 2

Neurodegenerative causes
— Huntington’s Disease
— Huntington’s Disease like illness
— DRPLA (Dentatorubral-pallidoluysian atrophy)
— Neuroacanthocytosis
N
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BOX 16-2 Chorea

Hereditary

Huntington disease

Neuroacanthocytosis
Wilson disease
Drugs

Neuroleptics

Antiparkinsonian medications

Toxins
Alcohol
Anoxia
Carbon monoxide
Metabolic
Hyperthyroidism
Hyperglycemia and hypoglycemia ‘

Hepatocerebral degeneration

Pregnancy

: — UNIVERSITY
mmunologic of NICOSIA
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Systemic lupus erythematosus

Poststreptococcal (Sydenham chorea)

Vascular

Caudate infarction or hemorrhage _
53




Huntington’s Disease - 1

AD, Neuropsychiatric and Chorea
M=F, usual onset 4th-5th decade
Mean survival 17 years
Genetics
— Chr4p16.3 - CAG repeat on exonl
— >40 repeats symptomatic (high penetrance)
— Huntingtin overexpressed: role in intracellular trafficking/microtubules

— Anticipation: age of onset inverse proportion to repeat size, which is
exaggerated in spermatogenesis (versus oogenesis): result is earlier
onset if paternal inheritance

— Progression/severity of disease not proportional to repeat size



Huntington's Disease - 2

Clinical features
— Presentation Motor 67%, Behavioral 15-20%, both 25%
— Motor signs
e Chorea - uneasy twitchiness/fidgetiness

e Evolution of chorea: with athetosis, facial grimacing, head bobbing, alternating
extension- ronation, nonstereotypic flexion-supination postures of fingers

e Constant choreoathetosis, dancing like movement on walking, parkinsonism and ataxia

e Further evolution, hyperkinetic movements diminish with more parkinsonism, dystonia
and athetosis

e Dysphagia and dysarthria progressive
— Cognitive features
e Frontal dysexecutive syndrome, poor attention, reduced verbal fluency
e Memory deficits: procedural learning affected (cf Alzheimers), recent and remote

memory



Huntington’s Disease - 3

Clinical features continued
— Psychiatric manifestations

e Frontal syndrome/disinhibition, apathy, abulia, altered sexual
behaviour, antisocial behaviour

e |rritability, explosive behaviour, agitation

e Depression “

e Anxiety ONIVERSITY

e Psychosis (schizophrenia-like illness) s o
— Juvenile HD (Westphal variant)

e Early dementia, parkinsonism, dystonia, myoclonus and seizures



Huntington's Disease - 4

Atrophy subcortically (esp Caudate) and also of cortex, particular frontal



Huntington’s Disease - 5

= Neuroimaging
— MRI: selective caudate * putaminal atrophy
— PET: bilateral caudate hypometabolism may be an earlier
sign
= Genetic testing

— Most useful cost effective tool if typical clinical presentation
and questionable family history



Huntington’s Disease - 6

Treatment and Management

— D-receptor blockers and dopa depleters for chorea (Tetrabenazine),
psychosis and behavioural sx

e Atypical antipsychotics better tolerated

e AEDs: may improve chorea, psych sx, behaviour (including
aggression/irritability)

e Li+: for aggression and mood -
e Propanolol may help aggression ’

UNIVERSITY

* SSRI may help depression/anxiety/ OCD PNICOSIA

MEDICAL SCHOOI



How the drug works

Gene mRBMNA
l | prot
Instructions for building They are carried by a short This creates the
huntingtin are locked strand of genetic code, damaged protein
inside DNA in cell's messenger RNA
nucleus
mBNA Dama
protei
e l
Drug Kills the messenger Prevents creation of damaged proteins
Source: UCL BIB|C]
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Myoclonus, ataxia, and hung-up knee-jerk reflexes in

juvenile Huntington disease




Secondary Chorea

Immune mediated
— Sydenhams chorea
—SLE

- Pa ra neopIaStiC Small Blood Vessel . “
— Va SC u I it i S Normal blood flow —

«— Normal

UNIVERSITY

blood flow — »= ofNICOSIA
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Tourette Syndrome

Tourette syndrome is a neurobehavioral disorder chiefly manifested by
motor and phonic tics

Most patients with Tourette syndrome have behavioral comorbidities,
including obsessive-compulsive behavior, attention deficit disorder with or
without hyperactivity, and impulse control disorder

Although no consistently present gene mutation has been identified,
Tourette syndrome is considered a genetic disorder, often inherited bi-
lineally (from both parents)

Treatment of Tourette syndrome must be individualized and tailored to
the needs of each patient



Common tics include the following

Simple motor tics: blinking, eye rolling, grimacing, mouth
opening, head tossing, shoulder shrugging, fist clenching, and
toe curling.

Complex motor tics: jumping, touching, smelling, rubbing,
shaking, echopraxia, and copropraxia.

Simple phonic tics: throat clearing, grunting, sniffing, snorting,
growling, barking, clicking, and moaning.

Complex phonic tics: singing, whistling, humming, coprolalia,

echolalia, and palilalia



Tics and Tourette Syndrome

= Onset usually occurs between the ages of 3 and 8 years
= Almost all patients will show some tics before adolescence

= Diagnostic criteria for Tourette syndrome include
v’ a history or finding of multiple motor tics “
v" a history or finding of 1 or more sonic tics

UNIVERSITY
of NICOSIA

v’ onset prior to 18 years of age MEDICAL SCHOOL

v" duration of more than 1 year
v marked distress or significant impairment in daily functioning



Treatment for Tourette Syndrome

Different forms of behavioral modification have been
recommended
v" Comprehensive behavioral intervention “

Clonazepam (0.5 to 5 mg/day) s
Clonidine (0.05 to 0.5 mg/day)

Haloperidol (0.25 to 15 mg/day), pimozide (1 to 10 mg/day),
and fluphenazine (1 to 15 mg/day)

OCD - SSRIs or Clomipramine
Surgery / DBS



Tourette syndrome
with coprolalia,
copropraxia, and
obsessive-
compulsive and self-

injurious behavior
This young man with
typical Tourette
syndrome has motor and
phonic tics, including
coprolalia and
copropraxia, associated
with obsessive-
compulsive and self-
injurious behavior.
(Contributed by Dr.
Joseph Jankovic.)

D MedbLink Corpoaration




= Tourette syndrome with
screaming tic
This young man with
Tourette syndrome has a
loud screaming tic. His
mother, although never
diagnosed with tics or
Tourette syndrome, has
blinking tics. He describes
symptoms of coprolalia and
echolalia. (Contributed by
Dr. Joseph Jankovic.)

MedlLink Neurology s www. medlink.com




Paroxysmal dyskinesias

Rare group of movement disorders characterized by recurrent attacks of
hyperkinesis with preserved consciousness

Paroxysmal kinesigenic choreoathetosis (PKC)

v Episodes of chorea, athetosis, or dystonia triggered by sudden movements lasting
seconds to minutes

v Treated with carbamazepine

Paroxysmal (nonkinesigenic) dystonic choreoathetosis (PDC) -
v’ Attacks last minutes to hours triggered by alcohol, fatigue, and stress u
Paroxysmal exercise-induced dystonia UHIVERSITY
v Induced by sustained exercise and may persist for a number of hours MEDICAL SCHOOL



Acute Dystonic Reactions

Mainly craniocervical muscles, often oculogyric crisis

Onset typically 2-24 hours post offending drug (90% in first 5
days) -
Painful sometimes, and affected area can switch [ »= ™

D2 receptor blockers especially neuroleptics
Also from Tetrabenazine, MDMA, calcium channel blockers
Treat with Benztropine/ProcycIiding iv or Diphenhydramine




Akathisia

Inner restlessness/tension with urge to move, usually feet

Acute or tardive

Typical and Atypical neuroleptics responsible usually, also
SSRIs

Tx: reduce or discontinue offending drug “

If persists, Rx low dose Propanolol, Amantadine,
Anticholinergics, Clonidine

UNIVERSITY
of NICOSIA

MEDICAL SCHOOL
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