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Chorea

* Chorea - mimovolni, nepravidelné, nestereotypni, nahle, rychlé
pohyby nahodné distribuce (hazivé az tanecniho razu).

* Popisy z evropskeho stredoveku, parainfekcni (mor, bakterie) a
psychogenni (nabozenskeé hysterie)

e Stereotypie — chorea, ktera ma konstantni pohybovy vzorec



Klinicky obraz chorey

* Choreatické pohyby - v Sirokém spektru od mirnych
lokalizovanych az po generalizovaneé pohyby rusici
chuzi

* Priznak jazyka (harlequin‘s tongue)

* Priznak dojiCky (stisk ruky, upusti predmety) — milk-
maid grip/piano sign — pohyb prstl pfi extenzi HKK

* TaneCni postoj (heschopnost udrzet stalou posturu),
tanecni chlze

e Soucasti klinického obrazu je take lehka hypotonie,
lehce zivé (kyvadloveé) reflexy



Chorea — nejcastejsi priciny

Primary chorea

Secondary chorea

Others

Huntington’s disease
Neuroacanthocytosis
Dentatorubralpallidoluysian
atrophy

Benign hereditary chorea
Wilson's disease
Pantothenate kinase associated
neurodegeneration (PKAN or
formerly Hallervorden-Spatz
syndrome)

Paroxysmal choreoathetosis
Senile chorea

Sydenham'’s chorea
Drug induced chorea
Immune mediated chorea

Infectious chorea
Vascular chorea
Hormonal disorders

Metabolic disorders
Vitamin deficiency: vitamin B1 and B12
Exposure to toxins

Paraneoplastic syndromes
Postoump choreoathetosis
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History (all patients)

# Disease acuity

# Age of onset

# Family history

# Medication

% Toxin exposure

Serum (all patients)

% Complete blood cell count with smear
4 Complete metabolic panel

4 Thyroid function

4 Erythrocyte sedimentation rate

# Antinuclear antibodies

+ Anticardiolipin antibodies

# Lupus anticoagulant

4 Human immunodeficiency virus (HIV)
4 Vitamin By

Serum (select patients)

% Pregnancy test

# Ceruloplasmin (patients younger than 50 years)
4 Autoimmune encephalitis panel (chorea duration less than 1 year)
Imaging (all patients)

4 Brain MRI



Terapie chorey

* Neuroleptika

* Depletory dopaminu (tetrabenazin — US: deutetrabenazin,
valbenazin, reserpin)

* GABAergni leky

* Hluboka mozkova stimulace — GPi, ne neurodegenerativni chorea



Definice dystonie (2013)

* dystonie je charakterizovana trvalou nebo intermitentni svalovou
kontrakci, ktera vyvolava abnormalni a ¢asto repetitivni pohyby
a/anebo postury

 dystonické pohyby maji obvykle svij vzorec, byvaiji kroutivé nebo i
tremuldzni

* dystonie je casto zahajena nebo zhorsena volni aktivitou a je
asociovana s aktivaci jinych svalu (overflow)
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Kombinované dystonie

Combined dystonias (disorders where dystonia frequently coexists with other movement disorders)

DYT-PRKRAY

DYT/PARK-GCH1**

DYT/PARK-TH®

DYT/PARK-ATPIAF?
DYT/PARK-TAF 2%
DYT-SGCF®
CHOR/DYT-ADCY5"®

Rare form of usually generalized dystonia, parkinsonism
inconsistent

GTP cyclohydrolase | deficiency (mild form)25: childhood-onset
dopa-responsive dystonia, adult-onset dystoniaparkinsonism

Additional clinical manifestations: diurnal fluctuation,
pyramidal signs

GTP cyclohydrolase | deficiency (severe form)®>%: dystonia,

parkinsonism Additional clinical manifestations:

developmental delay, truncal hypotonia, spasticity, oculogyric
crises, seizures, with or without hyperphenylalaninemia %

Tyrosine hydroxylase deficiency
Mild form: dopa-responsive infantile to early
childhood onset dystonia
Severe form: infantile-onset dystonia and
parkinsonism, truncal hypotonia, global
developmental delay
Very severe form: infantile-onset dystonia and
parkinsonism, oculogyric crises, severe global
developmental delay, truncal hypotonia, limb
spasticity, autonomic dysfunction
Rapid-onset dystonia-parkinsonism, chorea in later life
Dystonia-parkinsonism
Myoclonus-dystonia
See Table 5

b
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Dystonie, ktere lze relativhe Casto pozorovat

—Fokalni d. obvykle s pozvolnym nastupem v dospéelém veku:
cervikalni dystonie, profesionalni — nejcasteji koncetinoveé dystonie,
blefarospazmus

—Segmentalni dystonie — progrese fokalni dystonie

—Generalizované dystonie —vzacne v dospelém veku, mozné pokud je
rodinna anamneéza

—Tardivni dystonie (rizného rozsahu od fokalnich po generalizované)

MUNI
MED



Klinické aspekty - dystonie
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MiMICS DRUGS CLUES KEY CLINICAL FEATURES CONSIDER TESTING FOR
TREATABLE CAUSES OF
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Indikace dystonii k DBS

generalizovana a segmentalni dystonie

fokalni dystonie nereagujici na terapii
botulotoxinem

kombinované dystonie ruzné etiologie
tardivni dystonie (tardivni dyskinézy)

status dystonicus - dystonicka krize



Myoklonus

* VVzhledem k siroke diferencialni diagnostice pricin tohoto
mimovolného pohybu je dllezité presné definovat klinické
priznaky a indikovat vhodné neurofyziologicke vysetreni

* Umozni presné zamereni pomocnych vysSetrovacich metod,
tak aby byla pripadna vyvolavajici pricina odhalena co
nejdrive

» Siroké spektrum lékl, dasto v kombinaci - vice preparat(l.
Nejcastégji je vyuzivan klonazepam, valproat a
levetiracetam nebo piracetam

* Fokalni- botulotoxin (hemispazmus facialis)



Frogressive myoclonic epilepsy and other epileptic

syndromes

Neurodegenerative diseases

Infections

Metabolic

Drugs

Focal CNS damage

Lafora body disease

Unverricht-Lundborg disease

Neuronal ceroid lipofuscinosis

Sialidosis [Type I and [T}

Myoclonic epilepsy and ragged red fibers (MERRF)

Epilepsia partialis continua (e.g. Rasmussen

encephalitis)

Familial cortical myoclonic tremor with epilepsy
Alzheimer's diseasze

Creutzfeldt-Jakob disease

Corticobasal syndrome

Dementia with Lewy bodies

Multiple system atrophy

Huntington's disease [Westphal variant)]
Spinocerebellar degenerations [(SCA 2,3,14,19, etc.)
FProgressive myoclonus ataxia syndromes
Subacute sclerosing pan-encephalitis (SSPE)
Herpes simplex encephalitis

Whipple's diseaze

Postinfectious encephalitis

Hepatic and renal failure, dialysis syndrome
Hashimoto's encephalopathy

Hypoglycemia/nonketotic
hyperghrcemiafhyponatremia

Coeliac disease

Lithium, tricyclic antidepressants, and methyl bromide

FPoststroke
FPost-trauma

Meanlaciz

Myoklonus
diferencialni
diagnostika



Terapie specifickych podtypu
myO klO n LI (podle Fahn a Jankovic, 2007)

Typ myokionu

Lék prvni volby

DalSi preparaty

Kortikalni

valproat, klonazepam

piracetam, primidon

Retikularni (kmenovy)

valproat, klonazepam

5-hydroxytryptofan

Hyperekplexie

klonazepam

karbamazepin, fenytoin

Palatalni

fenytoin, klonazepam,
baklofen

sumatriptan

Propriospinalni

Segmentalni

klonazepam

primidon

anticholinergika,
baklofen




TREMOR

* rytmicky (tiky—chorea), 0SCilaCni (myoktonus;dystonie}
pohyb ¢asti téla zpusobeny stfidavymi
kontrakcemi reciprocne inervovanych
antagonistickych svalll (agonisté/antagonisté)
nebo svalovych skupin

* nejCastéji se vyskytujici hyperkinéza
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Klinicka diagnostika tremoru

* Pohled — aspekce/observace - typ tremoru

* Ahamneéza

* Neurologické vysetreni — popis tremoru

* Kresba, pismo

e Specialni ,tremorové manévry*

* Zobrazeni + elektrofyziologie + odbéry (biochemie)

* Dg. Esencialniho tremoru: izolovany tremor, 3 a vice let, bez
dystonie, bez ataxie, bez parkinsonismu (cave ET plus)
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Patofyziologie tremoru

* Priciny tremoru:
a. pritomnost oscilatoru v CNS
b. é¢innost perifernich mechanismu (reflexni x mechanické)
c. kombinace obou mechanismu



http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwixjdjH8pfKAhWDJQ8KHfL9BHgQjRwIBw&url=http://emekahouse.blogspot.com/2015/08/six-tips-for-keeping-your-brain-active.html&bvm=bv.110151844,d.bGQ&psig=AFQjCNHe65WYSCoA2PWp0cTySsev34iyUA&ust=1452262766272336
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Etiologie tremoru

Neurodegenerative disease
o PD
o Multiple system atrophy
o Corticobasal degeneration
o PSP

o Genetic disorders: genes causing predominantly parkinsonism

o Genes causing frontotemporal dementia with parkinsonism
o Genes causing predominantly dystonia
o Neuroferritinopathy
o Spinocerebellar ataxias
o Genes causing Fahr's disease
o Genes causing peripheral neuropathies that produce tremor
o Wilson's disease
o X-linked dystonia parkinsonism/Lubag
o Lesch-Nyhan's syndrome
o Fragile X-associated tremor/ataxia syndrome
o Spinal muscular atrophy
Chromosomal aneuploidy
o XYY, XXY (Klinefelter's syndrome), and XXYY syndromes
Mitochondrial genetic disorders
o Leigh’s syndrome
o Mitochondrial polymerase gamma mutations
Infectious and other inflammatory diseases
o Demyelinating diseases such as multiple sclerosis
o Encephalitis lethargica, subacute sclerosing panencephalitis,
o HIV
o Tuberculosis, syphilis, measles, typhus, neuroboreliosis
o Bacterial or viral encephalitis
o Antineuronal antibody disease

Endocrine and metabolic disorders
o Nephrotic or liver failure
o Hyperthyroidism
Neuropathies and spinal muscular atrophies
o Kennedy’s syndrome
o Guillain-Barre's syndrome
o Gammopathy-induced neuropathies
Toxins
o Mercury
o Lead
o Manganese
o Arsenic
o Cyanide, DDT, CO
o Naphthalene
o Toluene
o Lindane
Drugs
o Anticonvulsants: valproate, carbamazepine, phenytoin
o Tefrabenazine, antidepressants, sympathomimetics, bronchodilators, beta-2 agonists
o Lithium
o Neuroleptics, metociopramide
o Amiodarone
o Thyroid hormone replacement

o Anticancer drugs: vincristing, cisplatin, paclitaxel, doxorubicin, cytosine arabinoside, ifosfamide, tacrolimus, 5-fluorouracil, methotrexate

o Drug and alcohol withdrawal
Others
o Brain neoplasms
o Brain injury; head trauma, brain surgery, and elecirical injury
o Vascular: ischemia, hemorrhage, and arteriovenous malformations
o Anxiety and stress
o Fatigue
o Cooling
o Trauma of peripheral tissues
o HIV, human immunodeficiency virus.
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Potentially Tremorgenic Medications and Associated Conditions

Bipolar disorder, depression, or anxiety

# Lithium, valproic acid, lamotrigine, selective serotonin reuptake inhibitors, serotonin and
norepinephrine reuptake inhibitors, tricyclic antidepressants

Attention deficit hyperactivity disorder

+ Amphetamine or amphetamine derivatives
Epilepsy

# Valproic acid, lamotrigine

Asthma

# Beta agonists (eg, salmeterol, salbutamol)
Cardiac arrhythmia

+ Amiodarone, mexiletine, procainamide
Nausea or gastroparesis

# Metoclopramide

Substance use disorder

4 Ethanol, cocaine, other stimulants

Organ transplant

4 Tacrolimus, cyclosporine



TYP TREMORU

Klidovy tremor

Akéni tremor

Posturalni tremor

Kineticky tremor

Nespecificky kinetic tremor

Inten¢ni tremor

Na ukol vazany (task-specific) kineticky tremor

Izometricky tremor

CHARAKTERISTIKATREMORU

Tremor v ¢asti téla, kde neprobiha volni kontrakce, je
viditelny kdyz je ¢ast téla podeprena proti gravitaci.

Tremor vznikajici pfi volni svalové kontrakci

Tremor pfi volnim udrZovani pozice vici gravitaci.
Vzacné se objevi jen v nékterych specifickych polohach
(specificky pozi¢ni tremor)

Tremor pfi jakékoli volni aktivité

Bé&hem pohyb( nesméfujicich na konkrétni cil

Béhem pohybu orientovaného na konkrétni cil
Jediné béhem specifickych aktivit/pohyb

Vysledek svalové kontrakce proti stacionarnimu
objektu



TABLE 3-4

Task

Handwriting

Spiral drawing

Dot
approximation

task
Drinking

Cup pouring

Spoon feeding

Examination Tasks for the Assessment of Tremor

Instructions

Write, *This is a sample of my best handwriting”

Draw a spiral; hold the pen about one-third from
the bottom, and do not let your hand or forearm
touch the table or brace your arm in any way while
you draw; draw the lines about 0.5 inches apart

Hold the penas close to the center of the X as
possible without touching it for 10 seconds

Bring a cup of water to your mouth and drink (the
cup should be filled at least halfway with water)

Use your right hand to pour the water from the right
cup into the left cup. Repeat with the aother side

Use a spoon and ask the patent to drink a spoonful
of water from the cup

This can also be done with an empty spoon to
assess tremaor in severe cases to avoid spilling

Clinical description

Comment on legibility and whether some words
cannot be read

Comment on whether tremor is unmistakably
present, whether the lines are crossed, and
whether a clear axis of increasingly obvious tremor
can be seen (eg, 1 o'clock and 7 o'clock)

ASSess remor severity in centimeters

Comment on tremor presence or absence while
bringing the cup to the mouth

Comment on whether tremor is present, whether
any water is spilled, and how much water is spilled

Comment on tremor presence or absence while
bringing the spoon to the mouth and whether any
spilling occurs



TABLE 3-2

Condition

Regions Affected by Common Tremor Etiologies

Lower lip and

Voice

Arm and hand

Enhanced

physiologic
tremor

Essential
tremor

Parkinson
disease-
associated
tremor

Drug-induced
tremor

Head Face
Presence Mot seen
accepted as
part of
syndrome
Commonly Presence
seen as part of accepted as
syndrome part of
syndrome
Mot seen Mot seen
Presence Presence
accepted as accepted as
part of part of
syndrome syndrome

jaw

Presence
accepted as
part of
syndrome

Presence
accepted as
part of
syndrome (jaw
open)

Presence
accepted as
part of
syndrome (jaw
closed)

Presence
accepted as
part of
syndrome

Presence
accepted as
part of
syndrome

Commaonly
seen as part of
syndrome

Mot seen

Presence
accepted as
part of
syndrome

Commaonly
seen as part of
syndrome

Required for
syndrome

Commonly
seen as part of
syndrome

Presence
accepted as
part of
syndrome

Leg and foot

Presence
accepted as part
aof syndrome

Presence
accepted as part
of syndrome
(postural leg
tremor only)

Commonly seen
as part of
syndrome (resting
tremor)

Presence
accepted as part
of syndrome



Elektrofyziologie u tremoru

Medscape

* Myoklonus

Interosseus 1

Abductor | H
pollicis brevis
M Extensor ki “ I by I I
o DyStO n I e digitorum

Flexor ’ h ! | " ‘ ’
digitorum ‘l

a 500 ms

Glutaeus
maximum

 Psychogenni tremor w&lb#%m;
T G

Rectus l
WMWMWMWMWW femore "‘ﬁ'
Rt. FCR
B mem b 500 ms

Lo L
Rt. ECR MMMWWWWMMWMM




Myoklonus vs. tremor
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Obr. - Klasifikace tresu

A -Raskfidow, § - poshozi, C - kerebichy
Phyvzsto o svolerdnz HﬁZlCKA, E_,RDTH, J., KANOYSKY, P, & al. Pafitisorovs v e & pRAvsonshie sy EXPRpnsodovs ormrn el
Prata: Galén, 2000, . ]




Vysetreni pacienta s tremorem

* NynejSi onemocneni:
1. Okolnosti vzniku (v klidu, pri staticke zatezi, pfi Cinnosti)
2. Postizena cast tela a stranova symetrie
3. Vyvolavajici nebo zvyraznujici okolnosti
4. Frekvenci a amplitudu tremoru
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Vysetreni pacienta s tremorem

5. Reakce tremoru pri odvedeni pozornosti pacienta
6. Zda tremor obtézuje pacienta

7. Pfitomnost dalSich pfiznaku (kognitivni poruchy, cerebelarni
pfiznaky, poruchy stoje a chuize, poruchy drzeni téla a jeho ¢asti,
pyramidoveé priznaky, systémova onemocneni...)



Klinicke jednotky tremoru

A. izolovany priznak (fyziologicky tremor, esencialni tremor)
B. pevna soucast charakteristického sy (Parkinsonova nemoc)

C. vramci sirsi chorobné symptomatiky (Wilsonova choroba,
nektere otravy)



Nékteré typy tremoru:

Fyziologicky tremor
Akcentovany fyziologicky tremor
Esencialni tremor
MozecCkovy tremor

Rubralni (Holmeslv) tremor
Primarni ortostaticky tremor
Parkinsonovsky tremor
Tremor u Wilsonovy choroby
Polékovy tremor

* Toxicky tremor

* Psychogennitremor
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Etiologie tremoru

Neurodegenerative disease
o PD
o Multiple system atrophy
o Corticobasal degeneration
o PSP

o Genetic disorders: genes causing predominantly parkinsonism

o Genes causing frontotemporal dementia with parkinsonism
o Genes causing predominantly dystonia
o Neuroferritinopathy
o Spinocerebellar ataxias
o Genes causing Fahr's disease
o Genes causing peripheral neuropathies that produce tremor
o Wilson's disease
o X-linked dystonia parkinsonism/Lubag
o Lesch-Nyhan's syndrome
o Fragile X-associated tremor/ataxia syndrome
o Spinal muscular atrophy
Chromosomal aneuploidy
o XYY, XXY (Klinefelter's syndrome), and XXYY syndromes
Mitochondrial genetic disorders
o Leigh’s syndrome
o Mitochondrial polymerase gamma mutations
Infectious and other inflammatory diseases
o Demyelinating diseases such as multiple sclerosis
o Encephalitis lethargica, subacute sclerosing panencephalitis,
o HIV
o Tuberculosis, syphilis, measles, typhus, neuroboreliosis
o Bacterial or viral encephalitis
o Antineuronal antibody disease

Endocrine and metabolic disorders
o Nephrotic or liver failure
o Hyperthyroidism
Neuropathies and spinal muscular atrophies
o Kennedy’s syndrome
o Guillain-Barre's syndrome
o Gammopathy-induced neuropathies
Toxins
o Mercury
o Lead
o Manganese
o Arsenic
o Cyanide, DDT, CO
o Naphthalene
o Toluene
o Lindane
Drugs
o Anticonvulsants: valproate, carbamazepine, phenytoin
o Tefrabenazine, antidepressants, sympathomimetics, bronchodilators, beta-2 agonists
o Lithium
o Neuroleptics, metociopramide
o Amiodarone
o Thyroid hormone replacement

o Anticancer drugs: vincristing, cisplatin, paclitaxel, doxorubicin, cytosine arabinoside, ifosfamide, tacrolimus, 5-fluorouracil, methotrexate

o Drug and alcohol withdrawal
Others
o Brain neoplasms
o Brain injury; head trauma, brain surgery, and elecirical injury
o Vascular: ischemia, hemorrhage, and arteriovenous malformations
o Anxiety and stress
o Fatigue
o Cooling
o Trauma of peripheral tissues
o HIV, human immunodeficiency virus.
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Procento efektu medikace na esencialni
tremor - amplituda

Table 1 Recommended drugs for essential tremor

Drug Mean or median Estimated percentage
effective daily dosage improvement in tremor
amplitude

Propranolol 40-240 (320) mg/d
Primidone <62.5 ~750.0 mg/d
Topiramate 100-333 mg/d

Schneider a Deuschl, 2014



Efekt primidonu

O "Brien 1981
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Medikace na tremor - Ucinnost

Level C possibly effective (daily dosage

£ ive studi ¢ Drug Mean or median ~ Estimated Percentage
of the respective studics) [ret.] effective daily percentage improvement

] dosage mprovement in by accelerometry
Clonazepam (0.5-4.0 mg) [27] tremor amplitude  [ref.]
Clozapmne (1875 mg) [ 28] [ref.]
Flunanzme (10 mg) [29]
Nadolol (120-240 " Atenolol 50-100 mg/d 243821, 22]  37[23]

adolol (120-240 m
Nimods { 10 r ?I;] | Sotalol 80-240 mgid  29-51 21, 22]

modipne (120 me)[31] Gabapentin  1200-1800 mg/d 39 [24] 7

Botulinum toxin (depending on

) Alprazolam  0.75-1.5 mg/d  48-60 25, 26]
mjected muscles)

Schneider a Deuschl, 2014



Terapie esencialniho tremoru

* Prvnilinie:
* Propranolol 80 mg SR
* si hradi pacient

* Nebo magistraliter:

* Rp. Propranolol hydrochlorid (20 mg nebo 30 mg)
Lactosa q.s.
Misce fiat pulveres
Dentur tales doses C (centum)

* Primidon 250 mg tbl - 1/8 tablety, zvysovat po tydnu (14 dnech) az do 3 x 1 tbl
 Davkovani



Prevalence tikovych poruch

Tourettellv syndrom
tézsi forma 0,3%

Tourettellv syndrom
mirna forma 0,6%

Chronicka tikova
porucha 10%

Prechodna tikova porucha
90%




Diferencialni diagnoza tiku

1) OdliSit tik od jinych dyskinetickych pfiznaku

(myoklonus, dystonie, tfes, chorea, balismus, parox. dyskineze)

2) PriCiny sekundarnich tiku - vzacné
atypicke projevy, ¢asto chybi potlacitelnost vuli

zacatek v dospélosti, pritomnost dalsi symptomatiky

- Wilsonova nemoc
- Autismus (az 6%)
3) Tik-tok tiky — funkCni, sociogenni porucha, prezentace na internetu — pozornost,

soucit okoli, financni vyhody, 87% divky



Hlavni obtize pacientu s TS (76%
muzi)

e Zdrojem nebyva obvykle samotneé hybné postizeni

e ALE - problematickeé socialni interakce plynouci
z tiku a poruch chovani

- nizka informovanost, nepochopeni ze strany okoli
- pozdni nebo mylna diagnosa

- Skolni nesnaze, sikana, vyrazeni z kolektivu

- problémy v rodiné, na pracovisti

!

e neodpovidajici spolecenské a pracovni zarazeni
=) frustrace sy zhorSeni projevu nemoci



Ataxie

 omaveloxolon pro terapii Friedreichovy ataxie, recentne schvaleny

lek, orphan, naklady - centrova terapie, naklady cca 380 000
USD/rok/pacienta

e aktivuje drahu transkripcniho faktoru Nrf2, coz vede mimo jineé ke
snizeni oxidacniho stresu v bunkach, zlepseni funkce mitochondrii

* zlepSeni stavu pacientu asi 0 50%



V. ANNVA

Paroxysmalni extrapyramidove poruchy

* Paroxysmalni dyskinézy — kinesigenni, ponamahové apod.
e Paroxyzmalni kinezigenni dystonie (PKD)

* Paroxyzmalni non-kinezigenni dystonie (PNKD)

* Paroxyzmalni ponamahova dystonie (PED)

* Epizodické ataxie

« Casto normalni neurologicky néalez mezi paroxyzmy

* Epilepsie, funkéni poruchy — diferencialni diagnostika

* Sekundarni-zejména po autoimunitnich encefalitidach, vaskularnich lézich, metabolickych
poruchach



Funkcni extrapyramidove poruchy

* Typicka inkongruence, inkonzistence

* Variabilita klinického obrazu

* Odklonitelnost, potlacitelnost zmenami pozornosti
* Neni per exclusionem

* Terapii je cilena rehabilitace
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