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Cervical dystonia

Cervikalni dystonie (CD) je podminéna mimovolnimi
stahy Sijovych svalt, ¢imz dochdzi k abnormalnim
pohyblim a pozicim $ije a hlavy. Mimovolni dystonickou
svalovou aktivitou jsou postihovany kréni svaly v rizné
distribuci, a stav tak vede k abnormalnim dystonickym
posturam a pohybtiim krku. Na dystonickych kontrakcich se
mohou podilet i hluboké kréni svaly, tyto svaly vSak
prakticky nejsou dostupné klinickému vySetieni a EMG lze
provést jen U nékterych. Identifikace  jednotlivych
dystonickych svalt a skupin je klicova pro diagnozu a dalsi
pribéh 1écby.

Funkéni magneticka rezonance (fMRI) se vyuziva pro
detekci dynamické zmény signalu zpisobené lokalnim
kolisdnim poméru oxyhemoglobinu a deoxyhemobloginu
v mozku (BOLD). Soucasné studie ukazuji, ze pomoci
fMRI lze zmétit BOLD signal u svalovych skupin a
prokazat jejich aktivitu.

Cilem prace je ovefit moznosti vyuziti funkéni magnetické
rezonance pro rozliSeni aktivnich svalovych skupin u
pacienti s cervikalni dystonii a navrhnout a vytvorit
nastroje a postupy pro zpracovani a vyhodnoceni
spontanniho BOLD signalu u aerobné¢ nebo anaerobné
kontrahovanych krénich svalt.

Uspésné feseni disertani prace umozni presnéjsi a cilenéjsi
1écbu u dystonickych pacientd a prozkouma nasazeni jiz
zavedenych zobrazovacich technologii v novych oblastech.

Cervical dystonia (CD) is caused by involuntary contractions
of the neck muscles, causing abnormal movements and
positions of the neck and the head. By involuntary dystonic
muscle activity, cervical muscles are involved in various
distributions, leading to abnormal dystonic postures and neck
movements. Deep neck muscles may also be involved in
dystonic contractions, but these muscles are unavailable for
clinical examination, and only some of them can be
examined by EMG. Identification of individual dystonic
muscles and groups is crucial for diagnosis and further
treatment.

Functional magnetic resonance imaging (fMRI) is used to
detect dynamic signal changes caused by local variation of
the oxyhemoglobin and deoxyhemaoblogin brain ratio
(BOLD). Recent studies show that fMRI can be used to
measure BOLD signal in muscle groups and demonstrate
their activity.

The aim of this work is to verify the possibilities of using
functional magnetic resonance to distinguish active muscle
groups in patients with cervical dystonia and to design, create
tools and procedures for processing and evaluation of
spontaneous BOLD signal in aerobic or anaerobic neck
muscles contraction.

Dissertation findings will allow more accurate and targeted
treatment for dystonic patients and will explore the
deployment of already established imaging technologies in
new areas.
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