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Co jsou dyskineze?

» Abnormalni pohyby (¢asto napadné)

» Mimo védomou volni kontrolu

» Postizeni bazalnich ganglii a jejich spoju
» Extrapyramidové hyperkinetické poruchy

/\Iuhzw-n\ nerve
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Dyskineze

» Tres (fremor) = kontinudlni rytmicky pohyb tvoreny
pravidelnymi oscilacemi postizené casti téla | NON-

° L4 ° ° ’ ’ JERKY
» Dystonie = frvale nebo intermitentni svalove kontrakce

pusobici abnormalni, €asto repetitivni pohyby a postury

) \

» Myoklonus =rychlé svalové zaskuby, nepravidelné ¢&i

rytmické
o : ) 7 N, JERKY
» Chorea = kontinualni, nepravidelne, rychle pohyby haziveho, rhavé,
kroutivého ¢i tanecniho razu skubavé
pohyby

» Tik = ndhlé, nepravidelné se opakuijici, stereotypni pohyby
nebo zvuky - zaskuby, krouceni, grimasy ¢i zarazy




Dyskineze - srovnani prevalence

» Tiky

» Esencidini fres

» Dystonie fokdlni sporadicka > 30 let
» Huntingtonova chorea

» Myoklonus (chybi piesnd data)

» Dystonie generalizovana < 30 let

az 20% deéti
> 40 let 4%, > 65 let az 14%
15-700 : 100.000 (0,7%)

10 : 100.000 (0,01%)
8,5 : 100.000 (0,0085%)
7.5 : 100.000 (0,0075%)



Dyskineze - diagnosticky postup

1) Ur€eni kategorie dyskineze - fenomenologie

2) Uréeni distribuce a druhu (fokdini, multi-, segmentdini, generaliz., hemi)

3) Vék a pohlavi

4) Dynamika (prvni piiznak, co predchdzelo, vyvoldvaijici pricina, rychlost vzniku, délka

trvani, kolisani a progrese v case, diurnalni vyskyt)

5) Charakteristické rysy a moznost ovlivnéni (co vyvoldvd, co zhoriuje a zlepsiuje,

klid x pohyb, senzorické vjemy, mozZnost potlaceni)

6) Rodinny vyskyt (RA), Iéky (FA), dalsi nemoci (OA)

7) Jiné priznaky (izolovany kombinovany priznak)

8) Dif. dg. Uvaha, pak pomocna vysetreni (MRI, EMG, ndbéry, genetika)

9) Uréeni nozologické jednotky |

10) Lecba a sledovani reakce na léébu

A 4

Logicky postup dle
pravdépodobnosti

) \

) |

= Pozoruji

= Exploruiji

Premyslim
a ¢inim




Dyskineze - fenomenologie

» Zakladni fenomenologie - zaskub x jiny vzorec

» Rychlost - vysoka x pomala

» Amplituda - vysoka x nizka

» Rytmus - pravidelny (rytmicky) x nepravidelny (nadhodny)

» Pritomnost - frvala (kontinualni) x prerusovana (intermitentni)
» Vzorec - stdle stejny (stereotypni) x nepravidelny (ménici se)

» Typ vzorce - oscilaéni, klonicky, tonicky, kroutivy, tanecni




Jakeé dyski







Tres - déleni

» Podle distribuce » Podle okolnosti vyskytu

- fokalni Klidovy

- segmentalni

- hemitremor

- generalizovany Kineticky
» Podle frekvence ~ prosty kineticky
g -
S
- Il
-8 - 12 Hz =
- > 12 Hz (ortostaticky)

Izometricky
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Tres - vysetreni

Pohodlny sed, ruce volné polozené na stehnech
- frese se neco a kde? asymetrie?
- odcitani - akcentace tresu?

Parkinson’s disease  essential tremor

HKK
- predpazeni / ukazovaky proti sobé / zkouska prst - nos
- prelévani vody / kresleni spiral / pismo
Reé - vyjmenovani mésicu - dlouhé ddaa - fies hlasu?
Stoj - frese se néco a kde?
Chuze - tfese se néco a kde? zména oproti stoji?

Dalsi priznaky - hypokineze, rigidita, dystonie, porucha chuze, kognitivni deficit atd.



Tres - etiologie

e @ MSA: PSP Endocrine and metabolic disorders
o Nephrotic or liver failure
C B D o Hyperthyroidism
Q Metabol

Neuropathies and spinal muscular atrophies

Neurodegenerative disease o Kennedy’s syndrome
o PD o Guillain-Barre’s syndrome

o Multiple system atrophy . 0 Gammopathy-induced neuropathies
o Corticobasal degeneration TOXlny TOXIN“S;l

& o Mercu

PP T WN g

o Genetic disorders: genes causing predominantly parkinsonism 1-

o Genes causing frontotemporal dementia with parkinsonism ? ng?cnese

o Genes causing predominantly dystonia : k
o Neuroferritinopathy SCA ﬁﬂlﬁg’ggt co
o Spinocerebellar ataxias = Toloana

o Genes causing Fahr's disease i

o Genes causing peripheral neuropathies that produce tremor FXT A s Q Léky % u:ésLindane

o Wilson's disease - Anticonvulsants: valproate, carbamazepine, phenytoin

o X-linked dystonia parkinsonism/Lubag > Tetrabenazine, antidepressants, sympathomimetics, bronchodilators, beta-2 agonists

o Lesch-Nyhan's syndrome 5 Lithium

o Fragile X-associated tremor/ataxia syndrome XXY > Neuroleptics, metoclopramide

o Spinal muscular atrophy - Amiodarone
Chromosomal aneuploidy > Thyroid hormone replacement

o XYY, XXY (Klinefelter's syndrome), and XXYY syndromes . ~ Anticancer drugs: vincristine, cisplatin, paclitaxel, doxorubicin, cytosine arabinoside, ifosfamide, tacrolimus, 5-fluorouracil, methotrexate
Mitochondrial genetic disorders MI‘I’OC h > Drug and alcohol withdrawal

o Leigh's syndrome , Others

o Mitochondrial polymerase gamma mutations Q I_eze o Brain neoplasms
Infectious and other inflammatory diseases . - Brain injury: head trauma, brain surgery, and electrical injury

- Demyelinating diseases such as multiple sclerosis AU‘I'OImun o Vascular: ischemia, hemorrhage, and arteriovenous malformations

o Encephalitis lethargica, subacute sclerosing panencephalitis, V kl , , e ,:n:i(mty and stress

o HIV Q rni o ratigue - 7

o Tuberculosis, syphilis, measles, typhus, neuroborreliosis askia > Cooling Q Funkcni
Infe kce o Trauma of peripheral tissues

o Bacterial or viral encephalitis 3 % .
o Antineuronal antibody disease o HIV, human immunodeficiency virus.
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Tres - hlavni klinické jednotky

Akcentovany fyziol. fres (10-12 Hz)
- posturalni / Onava, zima, stres, Uzkost
- kofein, nikotin, Iéky, hypoglykémie, hypotyreoza

Esencidlni fremor (4-12 Hz)
- / kineticky a posturalni
- HKK (+ hlava, hlas, DKK) / izolovany fokalni fres
- vyskyt do 25 let a nad 45 let, pomala progrese
- familiarni i sporadicky, geneticky heterogenni
- efekt alkoholu (50%)

Ortostaticky fres (13-18 Hz)
- vzacny / po postaveni / DKK a trup / chuzi mizi

>

>

Mozeckovy fres (< 5 Hz)
- intenéni s narustem amplitudy + posturalni slozka
- poskozeni mozecku - RS, SCA

Holmesuv tremor (< 5 Hz)
- klidovy, posturdlni a intencni, jednostranny, hruby
- |éze drah v okoli n. ruber (kmen)

>

Tres u PN & PS (4-6 Hz)

- klidovy asymetricky (posturdalni reemergentni, kineticky)
- HKK, DKK, brada, rty / nékdy asociace s ET

Dystonicky fres
Tres u WN

- wing beating tremor / flapping tremor (asterixis)

Tres u FXTAS

- infencni, 11 muzi > 50 let, ataxie chuze, PS, kognit. def.
- expanze tripletu CGG (50-200) v genu FMR1 X

Tres u abUzu alkoholu
- posturalné-kineticky, hruby, pomaly, 1 amplituda
- poskozeni mozecku, hepatdlni encefalopatie
- abstinencni fres - posturalné-kineticky, jemny, rychly

Neuropaticky fres
- posturalné-kineticky, proménliva frekvence

Funkéni fres



Tres

» Esencidlni fres

» Intencnifies Tres hlasu

T c



Tres - lecba

» Esencidlni tres (+ Holmesuv) » Ortostaticky fres » Mozeckovy fres

Propranolol
(40-240 mg)

?

Clonazepam [\&)) Gabapentin
(0,5-6 mg) = (900-1800 mg)

» Dystonicky fres
Prlmldon Clonazepam y y
Botulotoxin Biperiden
(2-6 mg)
Topiramat Gabapentin |
(900-1800 mg) gl
Propranolol Primidon Levetiracetam
(40-240 mg) (125-750 mg) (1000-3000 mg)

» Polékovy fres

Propranolol Biperiden
(40-240 mg) (2-6 mg)

Y




Tres - propranolol

Rp
Propranololi hydrochloridum 0,02
Lactosi guantum satis

M.f. pulvis
Da ad capsulas
D.t.d.No CC (ducenti)







Dystonie - déleni

» Podle distribuce

» Podle veku vzniku
< 30 let véku ( dédiénd onemocnéni)
> 30 let véku ( fokdlni sporadickd)

Podle prubéhu
- akutni

- paroxysmalni
- progredujici
- staciondrni

Podle komorbidit
- izolovana
- kombinovanad

Podle mobility
- mobilni
G

Podle okolnosti vyskytu
- task-specific, akéni
- klidova (spontdnni)



Dystonie - charakteristické rysy

» Postury, pohyby, tres - stereotypni vzorec

» Zrcadlové pohyby - pfi volnim pohybu zdravou koncetinou
» Fenomeén preteceni - tendence k sireni na dalsi segmenty
» Senzorickeé triky - geste antagonist

» Simultanni kontrakce - agonista-antagonista

» Task-specificita

» Zhorseni akci

» Ménlivost tize



Dystonie - charakteris r rysy

» Zrcadlové pohyby

» Fenomén prete



Dystonie - etiologie

Sporadické

Stradava

Idiopathic dystonia

“hout identifiable
'ystonia as

Genetically defined disorders

Disorders of abnormal
regulation of gene
transcription and neuronal
circuit development

Disorders of the dopamine
pathway

Disorders with metal
accumulation in the basal

ganglia
Mn

Metabolic disorders

Synaptopathies and
transportopathies

disorders

Sporadic isolated dystonia

Dystonia due to mutations in TOR1A, THAP1, GNAL
or ANO3

Dystonia due to mutations in TAF1, SGCE, KMT2B,
PRKRA or ADCY

Early-onset Parkinson disease (particularly caused by
PRKN mutations)

GCH1 mutations

TH mutations

Other disorders of dopamine synthesis pathway,
such as those caused by mutations in SPR, DDC,
and DNAJC12

SLC6A3 mutations

Wilson disease (hepatolenticular degeneration with
copper accumulation due to ATP78 mutations)

Neuronal iron accumulation syndromes (due to
mutations in, for example, PANK2, PLA2G6, WDR45
and IPPK)

Manganese transportopathies (caused by mutations in
SLC30A100r SLC39A14)

Amino acidaemias (for example, glutaric acidaemia
type 1 owing to GCDH mutations)

GM1 (caused by mutations in GLB1) and GM2
gangliosidoses (caused by mutations in HEXA, HEXB
or GM2A)

Niemann-Pick type C (caused by mutations in NPC1
or NPC2)

Biotin-thiamine-responsive basal ganglia disease
(caused by mutations in SLC19A3)

Paroxysmal kinesigenic dyskinesias owing to PRRT2
mutations

Exercise-induced dystonia owing to SLC2A1 mutations

ATP1A3 spectrum disorders

Mitochondrial disorders (owing to nuclear or
mitochondrial mutations that affect mitochondrial
function)

DNA repair disorders, such as ataxia telangiectasia
(caused by mutations in ATM) or ataxia with oculomotor
apraxia (caused by mutations in APTX, SETX or PNKP)

Spinocerebellar ataxias (various gene mutations
resulting in, for example, channelopathies,
polyglutamine disease and/or region-specific cell death)

Isolated dystonia a particular pattern regarding age
of onset and body distribution, for example early-onset
generalized dystonia starting in legs or late-onset
cervical dystonia

Isolated dystonia
Combined dystonia

Dystonia-parkinsonism that can sometimes present as
isolated exercise-induced foot dystonia in early adulthood

Dopa-responsive dystonia with diurnal fluctuation that is
sometimes combined with parkinsonism and pyramidal
signs; onset in childhood

Dystonia—parkinsonism, oculogyric crisis (paroxysmal,
conjugate, tonic upward deviation of the eyes),
autonomic disturbance, tremor and myoclonus,

and onset in infancy

Combined dystonia with axial hypotonia and oculogyric
crises that has an onset ininfancy

Combined dystonia-parkinsonism with axial hypotonia,
irritability, delayed motor milestones and onset in infancy

Combined dystonia with tremor, parkinsonism, cerebellar,
neuropsychiatric or cognitive features and onset in
adolescence or early adulthood

Combined dystonia with parkinsonism, neuropathy,
cerebellar, cognitive and/or neuropsychiatric features
and onset in childhood or early adulthood

Combined dystonia-parkinsonism with childhood onset

Combined dystonia with infancy onset and episodes
of intermittent metabolic decompensation with
encephalopathy

Combined dystonia with parkinsonism, ataxia, pyramidal
signs, neuropathy, cognitive decline and infantile onset

Combined dystonia with vertical gaze palsy, deafness,
ataxia, parkinsonism and cognitive decline

Combined dystonia-parkinsonism with encephalopathic
episodes

Paroxysmal episodes of brief dystonic posturing triggered
by sudden movement

Gradual onset of dystonia in a limb after prolonged
exercise of that limb; other manifestations include
cerebellar ataxia, epilepsy, spasticity,

and intellectual disabili

Rapid-onset dystonia-parkinsonism and alternating
hemiplegia of childhood with dystonic episodes and
oculogyric crises

Dystonia combined with, for example, ataxia,
parkinsonism and/or epilepsy

Combined dystonia-ataxia syndromes with or witl
other neurological or systemic features

Combined dystonia-ataxia or dystonia with
parkinsonism, pyramidal signs or neuropathy

MSA, PSP
CBD

Sporadic neurodegeneration
disorders

Drug-induced disorders

Toxic

isorders

Lesions

Infectious diseases

Autoimmune diseases

Idiopathic Parkinson disease

Atypical parkinsonism syndromes

Dopamine receptor blockers

Excess manganese (caused by, for example,
ephedrone abuse, chronic liver disease or total
parenteral nutrition)

Carbon monoxide, methanol, disulfiram or cyanide
poisoning

Wasp sting encephalopathy

Basal ganglia lesions, in particular, those in the putamen,

caused by, for example, stroke
Perinatal hypoxia

Infections causing basal ganglia lesions, for example,
toxoplasmosis, cryptococcosis and abscesses

Japanese B encephalitis

Autoimmune encephalitis (caused by, for example,
LGl1-antibodies, NMDAR-antibodies or Ma2-antibodies)

Dystonia (for example, of the foot or neck) preceding or
accompanying idiopathic Parkinson disease

Focal dystonia as a feature in late-onset parkinsonism
(for example, blepharospasm in progressive supranuclear
palsy, antecollis in multisystem atrophy or hand dystonia
in corticobasal syndrome)

Acute dystonic reaction or tardive dystonia’

Combined dystonia-parkinsonism with
hypermanganesaemia

Delayed onset of combined dystonia-parkinsonism

Acute dystonic syndrome with pallidostriatal necrosis
after wasp sting

Contralateral dystonia

Generalized dystonia as part of cerebral palsy

Symptomatic dystonia contralateral to the lesion

Dystonia or other movement disorders as manifestations
of a viral encephalitis with prominent basal ganglia
affection

Dystonic posturing, often combined with other signs of
encephalopathy




Dystonie - diagnostika

Vyloucit polékovou dystonii §as Izolované / kombinovana?

Patol. ndlez? ' ..~ MRI mozku 4-@- Pricina objasnena'? =
Lecba

Pficina objasnéna? e ‘ — .
ST : . Fokalni izolovana
..:" ' :_._'“ | ° ° V4 I?

1000 mg po dobu 4 tydnu

. Blochemle

m

Geneica

zacind 4-20 let pocatek 6-16 let na DKK, pak generalizuje zacind 4-20 let zacatek myoklonus < 20 let, lepsi po alkoholu
generalizovanda diurndini fluktuace, efekt L-DOPA horni polovina téla multifokdlni/generalizovany, akéni/ klidovy
norm. kognice 4 7eny, Ozkosti, deprese / dif. dg. young PN norm. kognice Uzkosti, deprese, OCD



Dystonie - genetika

Isolated dystonia

TORIA(DYT1) Autosomal

dominant

THAP1 (DYT6) Autosomal
dominant
(autosomal recessive

inrare cases)

GNAL (DYT25) Autosomal
dominant
(autosomal recessive

inrare cases)

ANO3
(DYT24)

Autosomal
dominant

Combined dystonia

GCH1(DYT5a) Autosomal
dominant
(autosomal recessive

inrare cases)
TH(DYTS5b)

Autosomal recessive

Autosomal recessive

SGCE(DYT11) Autosomal

dominant

Autosomal
dominant and/or
de novo

Autosomal recessive

TAF1 (DYT3) X-linked

First to third
decade

Second to third
decade (ranging
from first to
seventh decade)

Fourth decade
(ranging from
first to seventh
decade)

Fourth to fifth
decade (ranging
from first to fifth
decade)

Firstto sixth
decade

<lyear

<1year

Firstto second
decade

First decade
(ranging from
first to second
decade)

First to second
decade

Third to fourth
decade

Lower limbs
much more likely
than upper limbs

Neck and upper
limbs

Neck and larynx

Lower limbs

Lower limbs

Lower limbs

Neck and upper
limbs

Upper limbs and
lower limbs

Lower limbs,
upper limbs and
larynx

Neck and
oromandibular
areas

Mostly
generalized

Focal,
segmental
and
generalized

Mostly focal
or segmental
an
occasionally
generalized

Segmental

Mostly

generalized

Mostly
generalized

Mostly
generalized

Focaland
segmental

Usually
generalized
and rarely
focal

Generalized

Generalized

* Lower limbs®
= Upper limbs
* Trunk

*Neck”

« Upper limbs®
*Orofacial areas
«Larynx

* Lower limbs
*Neck”

* Orofacial areas
*Larynx

= Upper limbs

* Lower limbs

*Neck®

*Upper limbs

* Orofacial areas
*Larynx

* Lower limbs®
* Trunk
= Upper limbs

* Lower limbs

* Trunk

*Upper limbs

* Orofacial areas

* Lower limbs

* Trunk

*Upper limbs

* Orofacial areas

= Neck”
= Upper limbs®
* Orofacial areas

* Orofacial®

*Upper limbs
* Lower limbs”
*Trunk®

* Orofacial areas
* Larynx

*Neck

* Upper limbs

* Lower limbs

* Trunk

* Orofacial areas
*Neck

* Upper limbs

* Lower limbs
*Trunk

* Diurnal variation with
worsening over the day

» Parkinsonism

* Spasticity

* Parkinsonism

* Ptosis

* Oculogyric crisis

*» Developmental delay
* Encephalopathy

= Myoclonus

» Parkinsonism

* Axial hypotonia

* Development delay
* Oculogyric crises

* Muscle weakness

» Intellectual disability

* Prominent lightning-like
myoclonic jerks affecting
predominantly the neck

* Amelioration of motor
symptoms (mainly myoclonus)
following alcohol ingestion

= Prominent psychiatric features
(including depression, anxiety and
obsessive-compulsive disorders)

* Microcephaly

* Short stature

» Intellectual disability

* Abnormal eye movements
* Myoclonus

* Dysmorphisms

* Psychiatric symptoms

= Systemic features

Autosomal
dominant and/or
de novo

* Parkinsonism
* Hyperreflexia

Autosomal
dominant and/or
de novo (autosomal
recessive inrare

* Parkinsonism cases)

» Striatal atrophy on MRI

Izolované

Kombinované

First to for
decade

First decade

Oromandibular
areas and upper
limbs

Lower limbs

Generalized
or segmental
dystonia

Generalized

*Orofacial

areas”
*Larynx"
*Upper limbs®
*Cervical areas
* Lower limbs

*Orofacial
*Cervical areas
*Upper limbs

* Lower limbs
*Trunk

Projekt GenDy
celoexomové
sekvenovani

* Abrupt onset

* Fluctuatin:

* Parkinsonism

* Postural instability
« Psychiatric features

* Axial hypotonia

* Delayed milestones

* Facial twitches

*Chorea

* Myoclonus

* Oculomotor apraxia

* Episodic exacerbations often
triggered by transitions to and
from sleep
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Geneticky vazane

» Generalizovand dystor

o ;
§ nle
nickd dystonie (DYT11)

o .
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Fokalni sporadicka dystonie

Blefarospasmus - svirdni o€nich vicek (stahy m. orbicularis oculi)
- 80% vsech dystonii, zacdatek 50-60 let, zeny
- horsi se svétlem, vétrem, psychickou zatézi

Cervikalni dystonie - std€eni nebo drzeni hlavy, rotace, inklinace retro ¢i anteflexe, ¢asto bolest
- zacatek 35-45 let, Zeny, vznik po uUrazu ¢i psychickém vypéti, 10% spontanni remise

Dystonie vazand na specifickou ¢innost (task-specific)
- pisarska kie¢ (grafospaspus), dystonie hudebniku, jiné specifické ¢innosti, muzi

Laryngedini dystonie (spasmodicka dysfonie)
Oromandibuldarni dystonie (+ blefarospasmus = Meigeuv syndrom)

Trupova dystonie - v pozdnich stadiich fixovana, nékdy bizardni typ chuze
- camptocormie - dystonie brisnich svalu + m. iliopsoas
- hyperlordoza, deviace do strany (Pisa syndrom)

— Segmentaini




Fokalni sporadi

» Blefarospasmus

» Grafospasmus



Dystonie - lécba

Fokalni/segmentdini \m /
‘ L-DOPA
Botulotoxin (250 1000 mg)

{

+ Clonazepam
(1,5-12 mg)

Generalizovand

Biperiden
(6-18 mg)

Trihexyphenidyl

(5-15 mg, mimorddny dovoz)

Clonazepam
(1,5-12 mg)

Biperiden

(6-18 mg)

Baclofen
(40-180 mg)

Tetrabenazin
(75-150 mg, tardivni)

Progreduijici
koncetinova

Baclofen
(40-180 mg nebo intratekdlné)

L -—
L-DOPA (hlavné dé&ti, spasticita, DMO)
(250-1000 mg) + Botulotoxin
= DBS GPi




Status dystonicus

Ndhlé zhorseni generalizované dystonie
- zejména v déti

Zivot ohrozujici stav

- rhabdomyolyza, renalni selhani

- vycerpani, dehydratace

Hospitalizace na JIP

- tlumeni, OTI, UPV

Terapie

- infrathékalni baclofen

- DBG GPi






» Podle frekvence

AV 4 y 4
Myoklonus - deleni - nepravidelny
- repetitivni
» Podle zmény svalové aktivity - rytmicky

- pOZ"’thI' (nahly, rychly zdskub) p
., ) ; » Podle generatoru
- negahvnl (nahly vypadek aktivity, mené casty)

- kortikalni
» Podle distribuce - subkortikalni (8G a kmen)
- fokalni (jeden sval nebo jedna skupina svalu) - spinc'llnl'
5 segmeniélm’ (dva sousedni svalové segmenty) - perifernl' (misSni kofen a nerv)

- multifokalni (nékolik nesousedicich sval. segmentv)

i / Podle etiologie
- generalizovany (na vétiiné svali téla) > g

- fYZiO|OgiCk),' (singultus, Ulek, spdnek)

» Podle okolnosti vyskytu - esencialni
- spontdnni, klidovy - epilepticky
- akéni - symptomaticky

- reflexni (takfilni, zrakovy &i sluchovy podnét) - funkcni



Myoklonus - pozitivni / negativni

» Pozitivni » Negativni




Myoklonus - EMG, EEG, SSEP

» PolyEMG » EEG se zpéthym zprumérnénim
- bipoldrni zapojeni, povrchové elektrody - frigerovani na myoklonicky zaskub
- hodnoceni: - pocet analyzovanych zaskubu >30
- trvdni z&skubu - Zprumérovani EEG Useku pred trigerem
- propagace (ascendentni, descendentni) (-2,5 s pred jeho zacatkem)
- rytmicita

» SSEP

- U reflexniho myoklonu
- obri amplitudy kortikalniho komplexu
(> 10 mV)

- ko-kontrakce (agonista + antagonista)



Myoklonus - EMG, EEG, SSEP

» EMG - propagace » EMG - rytmus

Obr. 1 - Poly-EMG vySetieni u pacientky
s myoklonickou dystonii

m. orbicularis oris dex.

m. sternocleidomastoideus dex.

m. errector trunci dex.

m. quadriceps femoris dex.

» EEG

Obr. 2 - EEG se zpétnym zpramérnénim u pacientky
s myoklonickou dystonii

m. orbicularis oris

norma

caatA2 W’MM%
|

Cz-A1A2 Mm v

. Obrovsky SSEP
predchazi zaskubu propriocepce (reflexni myoklonus)



Myoklonus - EMG, EEG, SSEP

» Urceni generator myoklonu

» Myoklonus fascikulace

(cely sval) (motoricka jednotka)

» Rytmicky myoklonus  tres
» Myoklonus dystonie
» Stahy nejsou myoklonus

» Funkéni myoklonus

» Myoklonus tiky

i <= Pripravné potencidaly

(Bereitschafts)



Myoklonus - prehled

Kortikdlni

Subkortikalni

Spinalni

Periferni

<100 ms (20-50 ms)
rychly (50-100 m/s)
descendentni

obii amplitudy SEP, kortik. komplex > 10mV
C-reflex = myoklon. zaskub ve svalech ruky
po el. podnétu n. medianus (45 ms)

> 100 ms
ascendentni/descendentni

pomaly 5-15 m/s
ascendentni/descendentni

<50 ms
descendentni

nejcastéjsi

(multi-) fokdlni, generalizovany
asymetricky

oblicej a koncetiny distalné
negativni

akeni / reflexni

generalizovany

symetricky

axidlni, koncetiny proximadlné
reflexni

1) vzdcny segmentaini

- spontdnni, klidovy, koncetiny

- i ve spanku
2) castéjsi propriospinalni

- akcentace v leze, axidlni, trup

vzacny, fokdlni
koncetiny distalné, oblicej
zZnamky poskozeni nervu/plexu

epilepticky
minipolymyoklonus (MSA,CBD)
asterixis (negativni)

akutni, progreduijici = ziskany
casny, pomala progrese

= genetika

esencidlni (DYT11)
palatalni
myoklonus-opsoklonus
retikularni reflexni

symptomaticky

misni léze

infekce, autoimunita
propriospinalni = 85% funkéni

symptomaticky

lIéze nervu

infekce, autoimunita
hemispasmus facialis




Myoklonus - etiologie

Fyziologicky

Epilepticky

Stradava

I. Physiological myoclonus (normal subjects)
A. Sleep jerks (hypnic jerks)

. Anxiety-induced

. Exercise-induced

. Hiccup (singultus)

. Benign infantile myoclonus with feeding

1. Essential myoclonus (no known cause other than
genetic and no other gross neurologic deficit)

A. Hereditary (autosomal dominant)

B. Sporadic

11l. Epileptic myoclonus (seizures dominate and no
encephalopathy, at least initially)
A. Fragments of epilepsy
Isolated epileptic myoclonic jerks
Photosensitive myoclonus
Myoclonic absences in petit mal
Epilepsia partialis continua
. Childhood myoclonic epilepsies
Infantile spasms
Myoclonic astatic epilepsy (Lennox-Gastaut)
Cryptogenic myoclonus epilepsy (Aicardi)
Juvenile myoclonus epilepsy of Janz
C. Benign familial myoclonic epilepsy (Rabot)
D. Progressive myoclonus epilepsy (Unverricht-Lundborg)

IV. Symptomatic myoclonus (progressive or static
encephalopathy dominates)
A. Storage disease
Lafora body disease
Lipidoses, e.g.,, GM1 and GM2 gangliosidosis, Krabbe
Ceroid-lipofuscinosis (Batten)
Sialidosis (“cherry-red spot”)
. Spinocerebellar degeneration
Unverricht-Lundborg disease
Ataxia telangiectasia
Adult-onset cerebellar ataxias
Autosomal dominant cerebellar ataxia (ADCA) type |
Sporadic olivopontocerebellar atrophy (OPCA)
Celiac disease
. Basal ganglia degenerations
Wilson disease
Dystonia
Pantothenate kinase-associated neurodegeneration
Progressive supranuclear palsy

Multiple system atrophy

Huntington disease

Corticobasal ganglionic degeneration
Dentatorubro-pallidoluysian atrophy
Parkinson disease

D. Dementias

Creutzfeldt-Jakob disease
Alzheimer disease

. Viral encephalopathies

Subacute sclerosing panencephalitis (SSPE)
Encephalitis lethargica

Arbor virus encephalitis

Herpes simplex encephalitis

Postinfectious encephalitis
Opsoclonus-myoclonus syndrome
Whipple disease

AIDS

. Metabolic

Hepatic failure
Renal failure

Jaterni selhani
Rendalni selhani
Zmény natrémie
Imény glykémie

Dialysis syndrome

Hyponatremia

Hypoglycemia

Infantile myoclonic encephalopathy
Nonketotic hyperglycemia
Mitochondrial encephalomyopathy
Multiple carboxylase deficiency
Biotin deficiency

. Toxic encephalopathies

Bismuth
Heavy-metal poisons

Methyl bromide, DDT = SS RI
Drugs, including levodopa o . o
o g evocop Antiepileptika

Serotonin syndrome (e.g., SSRIs)

. Physical encephalopathies

Post-hypoxic (Lance-Adams)
Post-traumatic Léze' isc hemie

Heat stroke
Electric shock

Anoxicka
encefalopatie

Decompression injury

Focal CNS damage

Post-stroke

Post-thalamotomy

Tumor

Trauma

Dentato-olivary lesions (palatal myoclonus/tremor)




Myoklonus - etiologie

Prescription drugs

Anticonvulsants Phenytoin, carbamazepine, sodium valproate, gabapentin,
pregabalin, lamotrigine, phenobarbital, vigabatrin,

oxcarbazepine, levetiracetam

Antipsychotics Haloperidol, chlorpromazine, sulpiride, clozapine, olanzapine,

metoclopramide

Antidepressants Lithium, selective serotonin reuptake inhibitors,
monoamine oxidase inhibitors, tricyclic antidepressants,

fluoxetine, imipramine
Antihypertensives Verapamil, caverdilol, furosemide

Cardiovascular drugs Propafenone, flecainide, diltiazem, nifedipine, buflomedil,

veratramine, amiodarone
Antiparkinson drugs Levodopa, bromocriptine, amantadine, entacopone, selegiline

Antibiotics

Quinolones, penicillin, cefepime, ceftazidime, moxalactam,
ciprofloxacin, imipenem, carbenicillin, ticarcillin, piperacillin,

Other anti-infective drugs

Antineoplastic drugs

Opiates

Anxiolytics

Antidementia drugs
Anaesthetic agents

Others

Toxic agents

Psychoactive substances

Heavy metals
Insecticides

Others

cefuroxime, B-lactam antibiotics, gentamicin

Piperazine, isoniazid, acyclovir

Chlorambucil, prednimustine, busulphan plus
cyclophosphamide, ifosfamide

Morphine, tramadol, fentanyl, methadone, pethidine,
norpethidine, hydrocodone

Buspirone, lorazepam, midazolam, zolpidem, zopiclone,
carisoprodol, benzodiazepine withdrawal

Cholinesterase inhibitors
Enflurane, etomidate, propofol, choralose

Bismuth salts, contrast media, domperidone,
omeprazole, antihistamines, prednisolone, ketoprofene,
physostigmine, tryptophan, diclofenac, cobalamine
supplementation, cimetidine, salicylates, tetanus toxin,
dextromethorphan, tacrolimus

Alcohol, cannabis, amphetamine, cocaine, ecstasy, toluene,
intoxicating inhalants (for example, gasoline), heroin

Aluminium, manganese, bismuth, mercury, tetra-ethyl lead

Methyl bromide, dichlorodiphenyltrichloroethane

Baking soda, carbon monoxide, chloralose, colloidal silver



Y V V VvV Vv

Juvenilni myoklonickad epilepsie

Nejcastéjsi myoklonicka epilepsie
Epilepticky (= kortikalni) myoklonus
Adolescence

Na EEG hroty, PSW komplexy
Tonicko-klonické zachvaty
Precipitace: svétlo, probuzeni
Terapie: lamotrigin, valproat, DBS




Postanoxicky (Lance-Adams)

» Po dechové zastavé, akutni/chronicky
» Symptomaticky myoklonus
Kortikalni
» Zaskuby < 50 ms
» Asymetricky na koncetimadch
» Lepsi prognoza
» Levetiracetam
Subkortikdlni
» Retikularni reflexni myoklonus
» Bouncy legs (negativni myoklonus)
» Farmakoresistentni
» Klonazepam, 5H-Tryptofan



Myoklonus-opsoklonus

» Subkortikalni (kmen), akéni, nerytmicky
» Ataxie, dysartrie

Etiologie
» Paraneoplasticky - vyssi vék, horsi prognoéza
» GlyR protilatky (11%), anti-Ri u Zen
» Malobunéény ca, ca prsu, ovaridalni teratom
» Neuroblastom (déti)
» ldiopaticky - mladsi vék, lepsi prognéza
» Parainfekéni, HIV
Lecba
» Pituximab, cyklofosfamid

» Steroidy, IVlg, plasmaferéza
» Klonazepam, topiramat



Propriospinalni myoklonus

» Spindini (hrudni micha)

» Repetitivni, flekéni zaskuby

» Trup (krk, horni/dolni koncetiny)
Etiologie

» Sekunddarni - misni léze

» Primdrni - bez léze

» cCastejsi
» 85% funkéni, bereitschafts p.



Myoklonus - diagnostika

Je to skuteéné myoklonus?

EMG - uréi generator Misni, periferni

Kortikalni, subkortikalni EEG - epilepsie?
Léky, toxiny?
\

- Jaterni selhdni

Metabolickd pricina? - Rendini selhani
2 - TPy, - Imény natrémie
Infekce? Autoimunita? . Imany glykarie
MRI mozku —= Anoxie? Léze? Dystonie?

Neurodegenerace?

Mitochondrie?

Patrej po lézi
autoimunité, infekci

= Genetika, exom




Myoklonus - genetika

TABLE 1. The proposed new list of genetically determined myoclonus syndromes

New designation

Prominent myoclonus syndromes
#YC-CLNG"! cl

MYC

MYC-CLNS'
MYC-CLN6'
MYC-CLNG'"
MYC-DNAJCS'®
MYC-GLRAT'"
MYC-SLOBAS™
MYC-GLRB'
MYC-KCNCT™
MYC-PRICKLET®!
MYC-SAMD12°
MYC-RAPGEFZ2
MYC-SCARBZ*
ATXHSP-FOLRT
CARSZ”

o

o

GLDC*

SCNTA™

SERPIMIT
SLCBAT"!

TBC1024"

disease

CLNS disease
CLNG disease
CLN8 disease
CLN4 disease
Hyperekplexia

MEAK
EPM 1B
FCMTE

AMRF syndrome
Cerebral folate

transport deficiency
CARS2

CHD2 encephalopathy

Myoclonic DEE

Classic non-ketotic
hyperghcinemia
MERRF

MCAHS2
POLG-refated
disorders

Dravet syndrome
FENIB
Doose syndrome

TBC1024-related
disorders

Combined myoclonus syndromes’
3

MYC/ATX-CSTB*
MYC/ATX-EPM2A®™

MYC/ATX-GOSRZ*
MYC/ATX-KCTD7*
MYC/ATX-NEUT
MYCAAT-AHLRC T
MYC/ATX- TPPT**
MYC/DYT-S60E

MYCDYT-KCTD17%

Unverricht-Lundborg
Lafora disease

North Sea PME

EPM 3

Sialidosis

Lafora disease

CLN2 disease

Myoclonus-dystonia
-0)

(
Myoclonus-dystonia

Myoclonus

Ataxia

Oystoria

Epilepsy

Cognitive

problems.

Disorders that usually present with other phenotypes but can maniest as a prominent myockonus syndrome

ATX-ATMT

ATX-ATNT™

ATX-NPCT®

ATX-PRKCG™™
DYT-ANOF*
CHORDYT-ADCYS™

Variant Atasia-
telangiectasia

DRPLA PME
phenotype

Niemann-Pick type C

SCA 14

Juvenile Huntington's
disease

Ginical clues

Juvenile onset, parkinsonian signs, retinal
degeneration, neuropsychiatric symptoms

Late-infantile onset, blindness

Early juvenile or adutt™ onset, visual failure

Late infantile onset, retinopathy

Adult-onset

Generalized stiffness at birth and folloving
startle, neonatal tonic cyanofic attacks,
periodic limb movement during sleep, and
hypnagogic myoclonus

Upward gaze palsy
Adult-onset, anxiety, and depression®®
Tremor, renal failure, peripheral neuropathy
Chorea, drop attacks™

Tetraparesis, visual and hearing impairment,
areflexia, hypotonia®®

Photosensitivity, multiple seizure types of
which atonic-myoclonic-absence is most
common™

Infantike-onset myoclonic and absence
seizures, stereotypies and dyskinesias

Neonatal onset: progressive lethargy,
hypotonia

Muscle weakness, hearing loss, peripheral
newropathy, optic atrophy, axial lipomas,
and variable other newrological
manifestations (heterogeneous disease.
multiple genes associated with
phenotype)*®

Dysmorphic features, neanatal hypotonia

Parkinsonism, chorea, migraine, stroke-like
episodes, hearing and visual impairment
myopathy, neuropathy, endocrine and
gastrointestinal disorders

Febrite and prolonged seizures with
alternating pattern

Atonic drop attacks
Variable types of seizures. muscle hypotonia,

extrapyramidal signs, hearing and visual
loss**

Periodicity of symptoms**

Focal visual seizures, drop attacks,
psychosis®

Scoliosis, areflexia, pes cavus, syndactyly,
drop attacks

Pyramidal signs, micorcephaly®

Cherry-red spots®*

See MYC-EPM2A

Late infantile onset, retinopathy, spasticity,
hypotonia, extended vegetative state

M-D predominantly in upper body, psychiatric
disorders

M-D predominantly in upper body, laryngeal
involvement can occur, psychiatric
symptoms

M-D phenotype, chorea™

Systemic abnormalities: immunodeficiency,
malignancies, and oculocutaneous
telangiectasias

PME phenatype especially in patients with
age of onset < 20 years. Other
phenotypes are an ataxochorecathetoid
form and a pseudo-Huntington form

PMA-phenatype, chorea, and tremor,®"
hepatosplenomegaly, vertical supranuclear
gaze palsy

M-D phenotype, sensory loss, hyperactive
tendon reflexes, depression®

M-D predominantly in upper body, tremor

M-D phenotype with episodic mixed
characterized by myoclon

axal hypotonia
Behavioral symptoms and parkinsonian
signs™®

oMM

607042
608102
606725
607837
611203
138491
604159
138492
176258
608500
618073
609530
802257
136430
612800

602119

610648
238300

238310
590060

31770
174763

607208
602445
137165

613577

601145
607566
614018
611726
608272
608072
204500
604149

616386

607623

176980
10110

600293

iheritance

I
pattem

5833 3

B8
53

23 8538 3

5 3

X
AD or AR

5 2333 3 33

B

New designation
CHOR-NIX2-1°°

HSP-KIFSA™

HSP-SACS™
PARK-GBA™

mUDPC7*

Name

Benign hereditary
chorea

Neonatal myoclonus

ARSACS

Neuronopathic
Gaucher disease

Familial Alzheimer’s
disease

Spinal muscular
atrophy

CSNK2B-related
disorders

Galactosialidosis

FARS2-related
disorders

Familial Creutzfeldt-
Jakob disease

Familial Aizheimer's
disease

Coffin-Lowry

syndrome

Glucose transport type
1 deficlency

SYNGAP1-associated
intellectual disability
and epilepsy

Angelman syndrome

Silver-Russell
syndrome

Myoclonus

++

Ataxia

+

Dystonia

e+

TABLE 1. Continued

Epllepsy

Cogith
problems.

+

Inheritance
pattern

Myocionic
subtype  OMIM

600635 AD

Cinical clues

M-D phenotype, chorea more prominent at UN
young age, in aduit life myoclonus most
disabling if present. Tics, brain-lung-
thyroid syndrome.
Neonatal onset. Eye movement abnormalities
apnea, ptosis. optic nerve pallor
hypotonia. Leukoencephalopathy may be
seen.”!

602821

Pyramidal signs’®

Spasticity, horizontal gaze abnormaiities,
visceral invoivement*

= 04760

604490
606463

Progressive lower motor neuron disease 613468
manifestations

Infantile onset of myoclonic seizures, Speech
and language disorder.

Caarse facies, vertebral changes, cherry-red
spots, comeal clouding, absence of
visceromegaly, angiokeratoma’

Early Infantie onset of myocionic seizures. o™
GTCS, and infantile spasms.

Chorea, visual impairment, akinetic mutism,
sleep disturbances, psychiatric disorders,
peripheral neuropathy™

Spastic paraparess, rigidty, behavioral o
symptoms, language and dysexecutive
deficits™

Stimulus-induced drop episodes,”® 300075
dysmorphism, progressive skeletal
changes, hearing loss, mitral valve
deformity

Myoclonic, myoclonic-astatic, GTC, and
absence seizures starting in early up to
middle childhood. Other phenotypes
include paroxy
dyskinesia, absence epilepsy of episodic
choreoathetosis, and spasticity.**

Early infantile onset of rop attacks, massive

115441

613111

611592

CM & SCM 176640

104311

138140

seizures. Hypotonia, behavioral disorder
ASD, orthopedic problemms.

Myoclonic, myoclonic absence, and
myoclonic-tonic seizures in early
childhood; nonepileptic myocionus first
presenting in adolescence. Sleep
dysfunction, absent or limited expressive
language.”

Growth retardation, dysmorphism, M-D
predominantly located in upper body

601623




‘ KI - rendini selhdni

Myoklonus - lecba

Levetiracetam 1000-4000mg

Piracetam 2.4-24mg

Valproic acid 1000-3000mg

Brivaracetam 50-150mg

Clonazepam 0.5-6mg (as high as 18mg reported)

° Ié ’ Perampanel 2-8mg
Ko ri.l kq I n I Zonisamide 100-300mg (as high as 600mg reported)
Sodium oxybate 3-9mg
Primidone 500-1500mg
Lacosamide 100-400mg

Medication refractory post Deep brain stimulation
hypoxic myoclonus

Valproic acid 1000-3000mg

Ethosuximide 500-2000mg

Lamotrigine 100-600mg

Levetiracetam 1000-3000mg

Topiramate 200-400mg (as high as 600mg reported)

snizit davku

Levetiracetam B Valproat
(1000-3000 mg) (1000-2000 mg)

Primidon
(500-1000mg)

Valprodat

(1000-2000 mg)

Primidon i
(500-1000mg) D BS G Pi

Clonazepam
(1,5-12 mg)

Clonazepam B potylotoxin
(1,5-12 mg)

Myoclonus dystonia Clonazepam

s U b - Zonisamide

Sodium oxbbate

korti ké I nll Deep brain stimulation

Opsoclonus myoclonus Clonazepam
Case reports of efficacy: Valproic acid, Piracetam, Topi

Propriospinal Clonazepam
Zonisamide
Case reports of efficacy: Piracetam, Levetiracetam, Valproic acid, Oxcarbazepine,
Carbamazepine, Baclofen
Clonazepam
Botulinum toxin injection

s p i n é I nl’ Caﬁc reports pf efficacy: Bac!ofcn, Sumatriptan, Carbamazepine, Lamotrigine
Trihexyphenidyl, Tetrabenazine
+ Botulinum toxin injection

Carbamazepine 300-600mg
Gabapentin 900-1600mg

° r
P erlfern I o rCﬁaCtory o







Choera - déleni

» Podle distribuce » Podle tize
- fokdlni (cirkumordini) 1) mirna intenzita (anxieta, PM neklid, tiky)
- polékovad - grimasovani
- senilni - chorea aker koné&etin
- hemichorea 2) vyrazna intenzita
~C - taneéni stoj a chuze
- vaskulitida
[ - chorea frupu
- asymeiricka B, =
- chorea proximalnich casti koncetin
- Sydenhamova P )
- gravidarum - chorea dychc:lczlho svalstva - zvuky,
- indukovand HAK - hyperkineticka dysartrie (explozivni)
. generq"zovqné - dysfagie (v ordlni féZi)

- Huntingtonova



>

>

>

Chorea - charakteristickeé rysy

Imperzistence - neschopnost udrzet setrvalou polohu nebo jednoduchy hybny akt
- priznak plazeni jazyka
- priznak stisku (dojicky)
Mirné;jsi v klidu horsi ve stresu a pri pohybu
Mirnd hypotonie a zivé reflexy
Parakineze - pseudoUcelné pohyby maskujici dyskineze
- Uprava ucesu
- ruce do kapes
- ruce v bok

Chorea nebyva projevem funkéni poruchy hybnosti



Chorea - etiologie

A

Hereditarni

Stradava

Metabol

Developmental choreas

Physiologic chorea of infancy
Chorea minima

Idiopathic choreas
Buccal-oral-lingual dyskinesia and edentulous orodyskinesia
In older adults, senile chorea (probably several causes)

Hereditary choreas

Huntington disease

Benign hereditary chorea (TITF1 gene)

Neuroacanthocytosis (VPS13A gene)

Other heredodegenerations: Huntington disease-like (HDL) disorders
(e.g., prion protein PRNP, junctophilin or JPH3 genes), dentatorubral-
pallidoluysian atrophy (c-Jun NH-terminal kinase, JNK gene),
spinocerebellar ataxias (SCA2, SCA17), ataxia telangiectasia, ataxia
with oculomotor apraxia type 1 (aprataxin gene), ataxia with
oculomotor apraxia type 2 (due to mutations in the senataxin gene),
tuberous sclerosis of basal ganglia, pantothenate kinase associated
neurodegeneration, other neurodegenerations with brain iron
accumulation (Hallervorden-Spatz disease), Wilson disease,
neuroferritinopathy, infantile bilateral striatal necrosis (IBSN)

Neurometabolic disorders

Lesch-Nyhan syndrome, lysosomal storage disorders, amino acid
disorders, Leigh disease, porphyria; glucose transporter type 1
deficiency syndrome (Pérez-Duenas et al., 2009)

Drugs

Neuroleptics (tardive dyskinesia, withdrawal emergent syndrome),
dopaminergic drugs, anticholinergics, amphetamines, cocaine,
tricyclics, oral contraceptives

Toxins

Alcohol intoxication and withdrawal, anoxia, carbon monoxide,
manganese, mercury, thallium, toluene

Metabolic and endocrine disorders

Hypernatremia, hyponatremia, hypomagnesemia, hypocalcemia,
hypoglycemia, hyperglycemia (nonketotic)
Hyperthyroidism, hypoparathyroidism

Pregnancy (chorea gravidarum)

Acquired hepatocerebral degeneration

Renal failure

Nutritional (e.g., ketogenic diet, beriberi, pellagra, vitamin B1 and B12
deficiency, particularly in infants)

Infectious and postinfectious
Sydenham chorea
Encephalitis lethargica

Various other infectious and postinfectious encephalitis, Creutzfeldt-
Jakob disease, Lyme disease, mycoplasma

Immunological

Systemic lupus erythematosus
Henoch-Schénlein purpura

Acquired immunodeficiency disease

Acute disseminated encephalomyelitis (ADEM)

Vascular

Infarction or hemorrhage

Arteriovenous malformation, moyamoya disease

Polycythemia rubra vera

Antiphospholipid syndrome

Migraine

Following cardiac surgery with hypothermia and extracorporeal
circulation in children (choreathetosis and orofacial
dyskinesia, hypotonia, and pseudobulbar signs or CHAP
syndrome)

Tumors
Trauma

Other secondary choreas

Cerebral palsy (anoxic), kernicterus, sarcoidosis, multiple sclerosis,
disease, Behcet disease, polyarteritis nodosa, mitochondrial
disorders

Miscellaneous

Paroxysmal dyskinesias (choreoathetosis), familial dyskinesia, and facial
myokymia




Chorea

» Chorea - stoj



Chorea - diagnostika

P

r
1 divky 5-15 let Nahle
- asymetricka
- OCD, nepozornost

- Sydenhamova chorea - Dyskinetickd DMO
- SLE, antifosfolipid RTT
- Paraneo, povakcinaéni B

y

_ | - CMP - Polékova chorea
7 - U PN po DA medikaci
- SLE, antifosfolipid - tardivni (TOBLS)

- Paraneo
! - Senilni chorea

, , )1 =
- Polekova chorea
- Huntingtonova nemoc

(choreodystonie) - Ataxia telangiectasia - Polékova
- Choreoakancytéza

(choreoatetéza)
-SCA 17

- DRPLA
- Mc Leold
- HLD-1, HLD-2

- WN, NBIA, PFBC, SCA

- Benigni hereditarni .
chorea '

- Hypo-/hyper- glykémie
- Hypertyreoza

_— - Metabolické, stiradavé a
- Hyperglykémie mitochondridlni poruchy
- Hypertyreoza

- Chorea gravidarum

- Post-pump chorea

(mimotélni obéh)

Atetdza
- rychlejsi neZ dystonie
- pomalejsi nez chorea

HN

S—
fenokopie



Chorea - lecba

Tiaprid Tetrabenazin Clonazepam Amantadin
(150-600 mg) (150-250 mg) (1,5-6 mg) (200-600 mg)
Risperidon Valproat
(0,5-6 mg) (600-1500 mg)

Haloperidol
(0,5-10 mg)

Cause First line Second line Adjunctive Surgical

Huntington’s disease Deutetrabenazine Antipsychotic (olanzapine, Amantadine GPi
TBZ quetiapine, other) Clonazepam Other targets under study
Antipsychotic Levetiracetam
- Tiapride (EU), olanzapine (UK) Other (cannabinoid etc.)
BHC Levodopa, dopamine depleter Dopamine depleter, anti-psychotic - -
Tardive Dyskinesia Valbenazine, deutetrabenazine Dopamine depleter, anti-epileptic  BoNT, clonazepam GPi or STN
LID Amantadine Reduce levodopa Clonazepam GPior STN
PKD CBZ, PHT Other anti-epileptics TBZ, levodopa -
Sydenham’s Antipsychotic VPA, CBZ (mild-moderate) Dopamine depleter Clonazepam -
Steroids (severe) Immunotherapy (IVIG, PLEX)
Unspecified Dopamine depleter Antipsychotic Several Consider DBS, rTMS







Tiky - déleni
klonické
/ } Jedna sval.

/ prosté — dystonicke i

e Pohybove \ blokaéni
komplexni R
- echopraxie [ V/cesval.
: skupin
- kopropraxie |
/ prosté 1 neartikul.
Zvuky

e Zvukoveé

\ komplexni - echoldlie | jovs
- palilalie > gdsti slov

Maskovani tiku: = y
- koprolalie ) vety

parakineze, paravokalizace




Tiky - charakteristické rysy

» Napadné, rusici normalni aktivitu

» Vyskyt mnohokrat za den (nékdy i mnohokrat za minutu)
» Vzdcné i ve spanku

» Zmeény intenzity v case, prechodné remise

» Ovlivnitelnost vnéjsim prostredim

~w /s

- zhorseni: stres, Uzkost, Unava, fyzické nepohodli, vyssi teplota

- zmirnéni: klid, relaxace, cilenad pozornost



Tiky - charakteristické rysy

» Predchdzeny nutkanim
- neprijemné pocity, neodolatelny raz

» Nasledovany Ulevou

» Pfechodné potlacitelné vuli
- Za cenu narustu vnitrniho napéti

- po dlouhém potlacovani intenzivni vybijeni
nashromazdénich tiku = rebound fenomén

» Sugestibilita, napodobitelnost




Tiky - etiologie

» Pfechodnd tikova porucha > Sekundarni tiky
- vyskyt az 20% $kolaku - vzacné / casto chybi charakteristické rysy
- pohybovy nebo zvukovy tik, ev. kombinace - poruchy avutistického spekira (6%)
- trvdni < 12 més., spontdanni remise - Wilsonova nemoc / kokain
» Chronickd tikova porucha Stereotypie
- asi 1% populace / vznik v détstvi i v dospélosti - rytmické opakované neucelné pohybové vzorce

- pouze pohybovy nebo zvukovy fik - bez nutkani / casto i u déti s normalnim vyvojem

- frvd@ni > 12 més., stabilni rdz a intenzita tiku BEavOU a frupem
- otvirani Ust, mavani a trepani rukama
» TouretteUv syndrom

Manyrismus
- 0,1% déti / vznik do 18 let véku / muzi 3x castéji y

g ;K . e - vykondavani Uéelnych pohybu bizardnim zpusobem
- pohybove a zvukove tiky (ne nutne soucasne)

- 90% pridruzené poruchy chovdni Ritual
- variabilni vyvoj v éase - zdanlivé nesmysina repetitivni ¢innost / nutkani



Touretteuv syndrom (TS)

» Tiky (bez komorbidity jen 10%)

» Pridruzené poruchy chovani

70% hyperaktivita s poruchou pozornosti (ADHD)
50% obsedantné-kompulsivni porucha (OCD)
20% sebeposkozovani (SIB)

deprese, Uzkost, poruchy sebehodnoceni
impulsivnost, poruchy soc. chovani

poruchy spanku

poruchy ucéeni, porucha opozi¢niho vzdoru

Gilles de la Tourette
(1857 - 1904)
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Hlavni obtize pacientu s TS

» Zdrojem nebyvd obvykle samotné hybné postizeni

» ALE - problematicka socidlni interakce plynouci z tiku
a poruch chovani

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

- Skolni nesndze, sikana, vyrazeni z kolektivu

- problémy v rodiné a na pracovisti

U

» neodpovidajici spolec¢enské a pracovni zarazeni
=) frustrace =% zhorseni projevu hemoci



TS - diagnostika

» Diagnostika TS je cCisté klinicka
- pozorovani, anamnestické udaje
- video z domaciho prostredi (v ordinaci nemocny tiky ¢asto potlacuje)
» Vznik do 18 (21 let) véku + charakteristické rysy
» Jakékoli pomocné vysetreni neni vytézné
» Netestuje se zadny specificky gen

» MRI mozku, EEG, ndbéry a dalsi pouze v pripadé podezieni na jiné
onemochéni



TS - strategie lecby

« Spravna a v€asna diagnosa | eliminace

+ Dukladné pouceni pacienta, rodiny, Skoly | Pochybnosti

 Rezimova opatreni, omezeni stresu 2 A

y ) ] : ; ovlivneni

« Uprava vychovnych a vyukovych metod . yngjsim

- Aktivni podpora zajmovych aktivit g ostredim

- CBIT, psychologicke poradenstvi

______ 1_ - L \

dukladné zvézit Sindco

 Farmakologicka lé&ba nutnost nasazeni (- Jen utezsich
medikace R cvu




TS - behavioralni terapie

» Tiky jsou ovlivnitelné vnéjsim prostredim
» Tiky jsou prechdzené nutkanim k jejich provedeni

» Tiky Ize na prechodnou dobu potlacit vuli

!

» Comprehensive Behavioral Intervention for Tics (CBIT)




CBIT

1)
2)
3)
4)

5)

Psychoedukac

Funkcni in‘.'
HRT / ERP.

Socidlni g

Relaxa o,-i

- pomaly

W o ad =i
4 il -

- pozvolné zahnam a re (0). (o)




CBIT - HRT / ERP

» Habit Reversal Therapy / Exposure and Response Prevention

» ZaloZeny na expozici nutkani a prevenci provedeni tiku

» HRT (,zména navyku*)
» zamérfuje se na JEDNOTLIVE tiky
» hlavnim cilem je posileni sebekoniroly

» vhodna pro pacienty s omezenym poctem relativné stabilnich tiku

» ERP (,,vystaveni se nutkdni a zabranéni reakci*)
» zamérfuje se na VSECHNY tiky najednou
» hlavnim cilem je habituace na nutkdani vedouci k tikim

» vhodna pro pacienty s velkym mnozstvim ruznych tiku



TS - terapie

» Tiky (v&tsina off-label) » OCD

(150-600 mg) (10-20 mg) ! f .
- fricyklicka antidepresiva
(50-200 mg)
(1-6 mg)

» ADHD

Haloperidol | Cl :
- afomoxetin (40-80 mo)

- metylfenydat (10-40 mg)

Aripiprazol

(5-15 mg)




TS - farma

Clonidin

Topiramat

Tetrabenazin

THC / CBD

koterapie

Table 8.3

Medication doses, side

Medication
Clonidine
Guanfacine
Atomoxetine
Halopendol
Pimozide

Fluphenaznine

Rispendone
Anpiprazole

Olanzapine
Ziprasidone
S

S—40mg
25-50mg 100—400mg

50-200mg
700-1000mg

25mg
250-500mg

Toi

12.5-37.5mg 50-100mg
0.54mg
10-60mg
5-10mg

Variable
10-30mg
8-24mg
0.25-0.5mg

. decreased appetite, headache, dry
creased appetite, sedation, cardiovascular
ictinemia
ncreased appetite, sedation, QT
perprolactinemia
ue, QT prolong , worsening of narrow angle

aucoma, extrapyramidal side effects, hyperprolactinemia

trapyramidal symptoms, increased appetite, orthostatic hypotension, /

sedation, QT prolongation, hyperprolactinemia

Extrapyramidal symptoms, increased appetite, orthostatic hypotension,

sedation, QT prolongation, akathisia

Extrapyramidal symptoms, sedation, increased appetite, orthostatic
hypotension, QT prolongation

Extrapyramidal symptoms, sedation, increased appetite, orthostatic
hypotension, QT prolongation

Extrapyramidal symptoms, sedation, increased appetite, orthostatic
hypotension, QT prolongation

Somnolence, cognitive problems, weight loss

Gastrointestinal side effects, drowsiness, headache, CBC changes

Drowsiness, fatigue, nausea, depression, insomnia, parkinsonism

B

C (poor quality
RCT)

(e

Sedation, ataxia, paradoxical reactions, short-term memory impairment C
Drowsiness, sedation, withdrawal seizures or psychosis, constipation B
Headache, fatigue, dry mouth, dizziness, anxiety, depression, long-term A

cognitive complication in the pediatric population
Variable by dose and injection site
Extrapyramidal side effects, cardiovascular side effects
Transient abdominal pain
Headache, nausea, vomiting, myalgia, fatigue

clinical trials; B,

randomized placebo-controlled - 4
: um«mamwwmﬂu'ﬂ“-

elevant FDA

vals

ADHD (pediatric)
ADHD

Nonpsychotic behavior
disorders (pediatric)

Irritability in autism
spectrum disorders
(pediatric)

Irritability in autism
spectrum disorders
(pediatric)

Yes (pediatric)

No

No
No

No (Canadian
label for TS)

No

No

No

No
No
No
No

one randomized placebo-controlled clinical trial; C, case series or open-label studies.




TS - strategie farmakoterapie

» Lécbu zamérit na nejvice omezuijici priznak(y)

» Cil = zmirnéni projevu ne jejich absolutni potlaceni
CAVE: sedace a dalsi vedlejsi ucinky léku

» Postupné zkouset Iéky od nejméné rizikovych
» Nevytvaret zbytecné slozité kombinace lIéku

» Nevysazovat predcasné, pomalu titrovat do 0cinné davky
Pri hodnoceni efektu pocitat se spontannimi remisemi
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