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ŀǎƻŎƛŀőƴƝ ƪǻǊŀ ό{a!ύ

BG ÍÏÚÅéÅË

thalamus

ǇǊƛƳłǊƴƝ ƳƻǘƻǊƛŎƪł 
ƪǻǊŀ ό{aмύ

ƳƻȊƪƻǾȇ ƪƳŜƴ

ƳƝǑƴƝ  ƴŜǳǊƻƴȅ

ƳƻǘƻǊƛŎƪŞ ƧŜŘƴƻǘƪȅ
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ǇƻŘƴŠǘ ƪ ŀƪŎƛ

ȊŀőłǘŜƪ ǇƻƘȅōǳ

ŎƝƭƻǾȇ ǇƻƘȅō

ƻǇŠǊƴł ƳƻǘƻǊƛƪŀ

reflexy

ǎǾŀƭƻǾł ŘŞƭƪŀ ŀ 
ƴŀǇŠǘƝ



K. Brodmann (1868-1918)
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aŀǇƻǾłƴƝ ƳƻȊƪǳ



CǳƴƪőƴƝ ƳŀƎƴŜǘƛŎƪł ǊŜȊƻƴŀƴŎŜ



yƝȊŜƴƝ Ƙȅōƴƻǎǘƛ 

SM1, SMA, PM, DLPFC

S2, PC a mozeļek



tƻǊǳŎƘȅ ǌƝȊŜƴƝ Ƙȅōƴƻǎǘƛ

Åobrna

Åparkinsonismus

Ådystonie



Centr§ln² 

motoneuron

tŜǊƛŦŜǊƴƝ 
motoneuron

bŜǊǾƻǎǾŀƭƻǾł 
ǇƭƻǘŞƴƪŀ

Sval

aƻȊŜőŜƪ

.ŀȊłƭƴƝ 
ganglia

{ŜƴǎƻǊƛŎƪȇ
ǎȅǎǘŞƳ
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ÏÂÌÉéÅÊ



homunculus

W. Penfield 

(1891-1976)



/ŜƴǘǊłƭƴƝ 
motoneuron

tŜǊƛŦŜǊƴƝ 
motoneuron

bŜǊǾƻǎǾŀƭƻǾł 
ǇƭƻǘŞƴƪŀ
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aƻȊŜőŜƪ

.ŀȊłƭƴƝ 
ganglia

{ŜƴǎƻǊƛŎƪȇ
ǎȅǎǘŞƳ



Parkinsonova nemoc

nedostatek tvorby dopaminu v substantia nigra

porucha funkce baz§ln²ch gangli²



ÅParkinsonova nemoc 80%

ÅǎŜƪǳƴŘłǊƴƝ ǇŀǊƪƛƴǎƻƴǎƪȇ ǎȅƴŘǊƻƳ(PS) 10%

ǇƻƭŞƪƻǾȇΣ ƛƴǘƻȄƛƪŀŎŜ

ƳǳƭǘƛƛƴŦŀǊƪǘƻǾłencefalopatie, ƴƻǊƳƻǘŜƴȊƴƝhydrocefalus

ǇƻǎǘǊŀǳƳŀǘƛŎƪȇ(encephalopathiapugilistica)

ǇƻǎǘŜƴŜƴŎŜŦŀƭƛǘƛŎƪȇ

ÅWƛƴŞ ƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛǾƴƝchoroby 10%
(AtypicƪȇparkinsonismusΣ αtŀǊƪƛƴǎƻƴ Ҍάύ

aǳƭǘƛǎȅǎǘŞƳƻǾłatrofie

tǊƻƎǊŜǎƛǾƴƝ ǎǳǇǊŀƴǳƪƭŜłǊƴƝǇŀǊŀƭȇȊŀ

Alzheimerhovachoroba

DLBD, CBD, FTD ,atd

tǌƝőƛƴŀ ǇŀǊƪƛƴǎƻƴƛǎƳǳ



tƻƪƭŜǎ ǎȅƴǘŞȊȅ ŘƻǇŀƳƛƴǳ

~30%

20 40 60 80
vŊk

DA v %

pr§h symptomŢ
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ÉO. Fiala & E. RŢģiļka, 2005



Parkinsonova nemoc
stisk tlaļ²tka

ON

P<0.01 FDR

OFF

P



CŀǊƳŀƪƻƭƻƎƛŎƪł ƭŞőōŀ tb

¶ȊłƪƭŀŘƴƝ ƭŞőōŀ

¶L-DOPA 

¶ŀƎƻƴƛǎǘŞ ŘƻǇŀƳƛƴǳ

¶ŘƻǇƭƶƪƻǾł ƭŞőōŀ

¶COMT inhibitory

¶MAO-B inhibitory

¶Anticholinergika

¶Amantadin



PN ςǇƻȊŘƴƝ ƪƻƳǇƭƛƪŀŎŜ

ÅǎƻǳǾƛǎŜƧƝŎƝ ǎ ƴŜƳƻŎƝ
ïȊƘƻǊǑŜƴƝ Ƙȅōƴƻǎǘƛ
ïnon-ŘƻǇŀƳƛƴŜǊƎƴƝƳƻǘƻǊƛŎƪŞ ǇǌƝȊƴŀƪȅ
ïŀǳǘƻƴƻƳƴƝ ǇǌƝȊƴŀƪȅ
ïƪƻƎƴƛǘƛǾƴƝ ǇǌƝȊƴŀƪȅ

ÅǎƻǳǾƛǎŜƧƝŎƝ ǎ ƭŞőōƻǳ
ïfluktuace hybnosti
ïdyskineze a dystonie
ïǇǎȅŎƘƛŀǘǊƛŎƪŞ ƪƻƳǇƭƛƪŀŎŜ



bif§zick® dyskineze

dobr§ hybnost

pr§h akineze

pr§h peak of dose dyskineze

PN ςǇƻȊŘƴƝ ƪƻƳǇƭƛƪŀŎŜ



dystonie
nŜŎƘǘŠƴȇ stahjednohoneboskupinyǎǾŀƭǻǇǻǎƻōƝŎƝ
ȊłǑƪǳōȅ, ƴŜǵőŜƭƴŞpohybyneboŀōƴƻǊƳłƭƴƝŘǊȌŜƴƝǘŠƭŀ. 



ÅBlefarospasmus
ïfok§ln² dystonie s intermitentn²m nebo trvalĨm 
mimovoln²m sv²r§n²m oļn²ch v²ļek (zpravidla 
oboustrannĨm) pŢsobenĨm stahy m. orbicularis oculi

ïEpidemiologie:
Å78% vġech dystoni² 

ÅļastŊji ģeny

ÅvŊk na zaļ§tku 50-60 let

ÅHorġ² se svŊtlem, vŊtrem

Åpsychickou z§tŊģ²

ƛŘƛƻǇŀǘƛŎƪł ŦƻƪłƭƴƝ ŘȅǎǘƻƴƛŜ



ÅCervik§ln² dystonie
ïmimovoln² st§ļen² nebo drģen² hlavy

ïrotace, inklinace retro ļi anteroflexe 

hlavy nebo kombinace

ïprevalence 30 na 100000

ïzaļ§tek 35-45 lety

ïģeny : muģi (2 : 1)

ïvznik ļasto po ¼razu

ïpo psychick®m vypŊt²

ï10 % spont§nn² remise

ƛŘƛƻǇŀǘƛŎƪł ŦƻƪłƭƴƝ ŘȅǎǘƻƴƛŜ



ŜƭŜƪǘǊƛŎƪł 
stimulace mozku
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DBS ςIƭǳōƻƪł ƳƻȊƪƻǾł ǎǘƛƳǳƭŀŎŜ

bŜǳǊƻƭƻƎƛŎƪł ƪƭƛƴƛƪŀ ŀ /ŜƴǘǊǳƳ ƪƭƛƴƛŎƪȇŎƘ ƴŜǳǊƻǾŠŘ
Universita Karlova v Praze, мΦ ƭŞƪŀǌǎƪł Ŧŀƪǳƭǘŀ ŀ ±ǑŜƻōŜŎƴł ŦŀƪǳƭǘƴƝ ƴŜƳƻŎƴƛŎŜ Ǿ tǊŀȊe



5.{ ǳ ǘǌŜǎǳ

ÅLƴŘƛƪŀőƴƝ ƪǊƛǘŞǊƛŀ

ïŦŀǊƳŀƪƻƭƻƎƛŎƪŞ 
ƳƻȌƴƻǎǘƛ ƭŞőōȅ 
ǾȅőŜǊǇłƴȅ

ïƛƴǾŀƭƛŘƛȊǳƧƝŎƝǘǌŜǎ

ÅŎƝƭƻǾŞ ƧłŘǊƻ

ï±La ƧłŘǊƻ ǘƘŀƭŀƳǳ

ïWŜŘƴƻ κ ƻōƻǳǎǘǊŀƴƴŠ

ïǘǌŜǎ ƪƻƴőŜǘƛƴ

bŜǳǊƻƭƻƎƛŎƪł ƪƭƛƴƛƪŀ ŀ /ŜƴǘǊǳƳ ƪƭƛƴƛŎƪȇŎƘ ƴŜǳǊƻǾŠŘ
Universita Karlova v Praze, мΦ ƭŞƪŀǌǎƪł Ŧŀƪǳƭǘŀ ŀ ±ǑŜƻōŜŎƴł ŦŀƪǳƭǘƴƝ ƴŜƳƻŎƴƛŎŜ Ǿ tǊŀȊe



5.{κ±ƛƳ ǳ ǘǌŜǎǳ

ÅFarmakologicky nezvladatelnĨ 
ïprimidon, propranolol, metipranolol, clonazepam, 

gabapentin, clozapin, btx, L-DOPA, biperiden, procyklidin

ÅEsenci§ln² tŚes

ÅHrubĨ tŚes u Parkinsonovy nemoci

ÅRubr§ln² tŚes

ÅNeuropatickĨ tŚes

ÅTŚes u RS (sp²ġe ne)



ÅŎƝƭŜ

ïSTN

ÅƴŜƧőŀǎǘŠƧǑƝ ŎƝƭ

ÅǊƛƎƛŘƛǘŀΣ ŀƪƛƴŜȊŜΣ ǘǌŜǎ

ÅŘȅǎƪƛƴŞȊŜόƴŜǇǌƝƳƻύ

ïGpi

ÅƳŞƴŠ őŀǎǘƻ

ÅŀƴǘƛŘȅǎƪƛƴŜǘƛŎƪȇefekt

ÅǊƛƎƛŘƛǘŀΣ ŀƪƛƴŜȊŜΣ ǘǌŜǎ

Parkinsonova nemoc



ÁSTN
Á 2 x 4 x 6 mm
Á SomatotopickyƻǊƎŀƴƛȊƻǾłƴƻ
Á ŘƻǊǎƻƭŀǘŜǊłƭƴƝőłǎǘ

{ǳōǘƘŀƭŀƳƛŎƪŞ ƧłŘǊƻ

bŜǳǊƻƭƻƎƛŎƪł ƪƭƛƴƛƪŀ ŀ /ŜƴǘǊǳƳ ƪƭƛƴƛŎƪȇŎƘ ƴŜǳǊƻǾŠŘ
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Globus pallidus internus

ÅGPi

ïǊŜƭŀǘƛǾƴŠ ǾŜƭƪł ǎǘǊǳƪǘǳǊŀ

ïǎƻƳŀǘƻǘƻǇƛŎƪłorganizace 
ÅǾŜƴǘǊłƭƴƝ ςŀƴǘƛŘȅǎƪƛƴŜǘƛŎƪł

ÅŘƻǊǎłƭƴƝ ςǇǊƻŘȅǎƪƛƴŜǘƛŎƪł

ÅǇƻǎǘŜǊƛƻǊƴƝ ςƳƻǘƻǊƛŎƪł

ïƛŘŜłƭƴƝ ŎƝƭΥ
Åpostero-ventro-ƭŀǘŜǊłƭƴƝ ǇƻǊŎŜ



5ŜƴƝƪ ǇŀŎƛŜƴǘŀ

bŜǳǊƻƭƻƎƛŎƪł ƪƭƛƴƛƪŀ ŀ /ŜƴǘǊǳƳ ƪƭƛƴƛŎƪȇŎƘ ƴŜǳǊƻǾŠŘ
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Å ŘȅǎƪƛƴŞȊŜ
Å ŘƻōǊł Ƙȅōƴƻǎǘ
Å ƘƻǊǑƝ Ƙȅōƴƻǎǘ
Å ǑǇŀǘƴł Ƙȅōƴƻǎǘ



5ŜƴƝƪ Ǉƻ ƻǇŜǊŀŎƛ
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DBS/STN - Indikaļn² krit®ria

Parkinsonova nemoc

ÅStŚednŊ pokroļil® st§dium 

ïvĨrazn® motorick® komplikace reaguj²c² na 

dopaminergn² l®ļbu

ÅNedostateļn§ dlouhodob§ kompenzace 

peror§ln² l®ļbou

ÅIntaktn² kognitivn² funkce
Å Snaha udrģet si pr§ci

Å VŊk do 60 let, trv§n² PN do 10 let



DBS/STN u PN
operace ANO:

ÅPozdn² motorick® komplikace:

ïzkracov§n² ¼ļinku L-DOPA

ïOFF stavy

ïn§hl® stŚ²d§n² ON/OFF stavŢ

ïOFF freezing

ïdyskin®ze na vrcholu d§vky

ïBif§zick® dyskin®ze

ïOFF dystonie



DBS/STN - Vyluļovac² krit®ria

ÅParkinsonsk® syndromy

ÅNedostateļn§ odpov²davost dominantn²ch 
symptomŢ na dopaminergn² l®ļbu

ÅDemence

ÅPol®kov® psychotick® stavy

ÅFloridn² deprese

ÅV§ģn§ komorbidita

ÅN²zk§ compliance nebo nerealistick® oļek§v§n²
Å Struktur§ln² zmŊna BG 

Å Kr§tk® (< 3 roky) nebo dlouh® (> 20 let) 

Å vysokĨ vŊk (> 67 let)



Extern²stimul§tor



Z = 0

GP, T

CS

SN

Ce

R L

Br

LPMC+

DLPFC

Hlubok§ mozkov§ stimulace

lok§ln² a vzd§len® ¼ļinky



ǇǊƻōƭŞƳnavigace



błƳƻǌƴƝ ƴŀǾƛƎŀŎŜ



stereotaxe



Hlubok§ mozkov§ stimulace



Implantace



/Ŝǎǘŀ Řƻ ǎǘǌŜŘǳ ȊŜƳŠ

Jules Verne

(1828 ï1905)





ǇŀǎƛǾƴƝ ǎƻƴŀǊ



ƳƛƪǊƻǎǾŠǘ ƴŜǳǊƻƴǻ



ǌŜő ƴŜǳǊƻƴǻ



tŜǊƻǇŜǊŀőƴƝmikroregistrace



Jech et. al. 2003 

mikroregistrace


