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Terminologie
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1-coeruleus — namodraly
2-tectum — stfecha

3-vitrum — sklo

4-fenestra — okno

5-lithos — kamen
6-lemniscus —stuha
7-brachia conjunctiva —spojené
ruce

8-macula — skvrna

9 substantia gelatinosa —zelé
10- ampulla — rozsSifeni nebo
barika

11 genu — koleno

KleCet se muze pred Vasi
eminenci — vyvyseninou
12-pedunculus — nozka
13-operculum — poklicka
14-amygdala — mandle

15- putamen — slupka

16- uncus — hak
17-decussatio - zkfizeni

Hippo — hippocampus



Terminologie
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Motoneuron

Cc D
Obr. 24.: RUzné tvary nervovych bunék.
A - unipolérnl, 1 - dendrit,
B - bipolami, 2 - axon,

C - pseudounipolérni, 3 - axondlni zakonéeni (bouton).
D - multipolarni.



synapse
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neuron
9- axon nes ia mater
10-dendrit P

2 - oligodendroglie
3 - astrocyty 3
4 — kapilara

5 — myelinova pochva

11 — kolaterala axonu

Obr. 1l.:
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This graph summarizes the essence of Table 6. From the 1960s until 2009. the number of glial cells in human brains was reported to be about
one trillion, 10 times more than neurons (100 billion). as detailed mn Table 6. The number of glia. based on published data, 1s m fact lower than
the number of neurons, resulting in a glia-neuron ratio of less than 1 rather than 10:1,



Fig. 2

Outline of the use of the IF. a Example of rat brain dissected into regions of interest,
namely two olfactory bulbs, two cortical hemispheres, whole cerebellum and rest of brain,
in this case. b Cerebral cortex cut into smaller pieces for processing; rest of brain still
intact. ¢ Tenbroeck glass homogenizer used for homogenizing the tissue in a solution of 1 %
Triton X-100 in 40 mM sodium citrate, d Neubauer chamber (nmproved) used for

determining the density of nuclei in the suspension. e Appearance of a suspension of free

nuclei (blue) from a marmoset cerebellum, stained with DAPI (4,6-diamidino-2-
d phenylindole), ready for counting in the Neubauver chamber for the determination of the
p \ total number of cell nuclei in the suspension. f, g Double-labeling of nucleir with DAPI
I \ (blue; ) and NeuN (neuronal nuclear antigen; red; g} allows the determination of the
——— \ percentage of all nuclei that express NeuN and are therefore scored as neuronal
i *\ ]
h .
0.0025 mm*® e

002 \
.
e y——— 4
Ralbgmille | . Y~ T STRw =¥y

How to count cells: the advantages and disadvantages of the isotropic fractionator
compared with stereology Herculano-Housel et al. 2015

https://link.springer.com/article/10.1007%2Fs00441-015-2127-6
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\ﬁ{;, Dendrity

- Vétvici se vybézky
//%’?) _%gif'“ Receptory

NS Mohou mit trny
er et s Dandrite from an Obsahuji polyribozomy — syntesa proteinu
normal infant intellectually Vedou celullipetalné
disabled infant
10 um
S
Figure A

Normal and abnormal dendrites. (Source: Purpura, 1974, Fig. 2A.)
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Axonalni transport
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Axonalni transport na mikrotubulech
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Pomaly anterogradni 1mm/den - stavebni proteiny

Rychly anterogradni 300mm/den — enzymy a mediatory

Retrogradni 200mm/den — latky ze synaptické stérbiny, NFG
(Nerve Growth Factor)



Myelinizovana a nemyelinizovana vlakna
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Zakonceni axonu — terminace (butony)

Pramérné 7000 synapsi na neuronu
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Biogenni aminy Neurotransmitery

Adrenalin, noradrenalin, dopamin
Serotonin

Acetylcholin

Histamin

Aminokyseliny
Glutamat, aspartat — excitacni napf. spinalni ganglion
GABA, glycin — inhibiCni napf. interneurony v mise

Nukleotidy
Adenosin

Neuropeptidy
Substance P, VIP, somatostatin, cholecystokinin

Plyny- NO, CO
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Vyvoj - diferenciace
mozkovych vacku

Primarni

1) prosencephalon <
mesencephalon
rhombencephalon <

Sekundarni

2) telencephalon
diencephalon
mesencephalon
metencephalon
myelencephalon

epiphysis

J

!

lamina
terminalis

RHOMBEN

myelen

MED.OBL

Obr. 13.: Sagitali ez mozkem embrya délky 7 mm (&) a schema rozdélend
embryondlniho mozky v horizontdlnim fezu (B). V otr. B je pficné Srafovdn diencephalon,
vertikdlng mesencephalon.



Vyvoj mozku
ontogeneze
fylogeneze

! ol / A&

[nsectivore (mammal)

plazi

obojzivelnici

Amphibian

zralok

Merencephalon

. Rhombencephalon

mihule




Tvorba neuralni trubice a neuralni listy - 3.-4. tyden

neuroporus ant.

neuralni ploténka
neuralni ryha
neuralni liSta



Vyvoj neuralni trubice a gangliové listy |

neuralni ploténka A
3. tyden

neuralni ryha
B

oddélovani
neuralni
liSty

nervova trubice



primitivni prouzek




isthmus rhombencephali exura cervicalis

25 days 35 days . 40 days
flexura cephalica pontinni ohbi
) 9
5 months 6 months

insula

8 months 9 months

Parietal lobe

Occipital lobe

Temporal lobe



Neura! plata

Ectedenm ——
Mesodarm —

Entdoderm

Neural tube

Paraxial
mesodarm

Lateral
plate
mesogerm

-
Endoderm Notochord




Faktory ovliviujici vyvoj dorzalnich (bone morphogenetic
proteins, BMPs) a ventralnich (sonic hedgehog, SHH) Casti
michy

Stropova ploténka

chorda dorsalis Alérpi \ I"ilgtl;ralnl
/ ploténka \Pax.) \3+7

Sulcus
limitans

Basalni , 'f/‘
y ) I‘ \
% ploténka /XF AR

> fp motoneuron%.
, O c

Spodinova
ploténka




Vyvoj basalni a alarni
plotenky v mise




Vyvojové schema misniho nervu

spin. ggl.

f/’veg. gol.
A



Vyvoj basalni a alarni ploténky v medulla
oblongata a pontu




foramen magnum
hiatus sacralis

Sagitalni fez

kanalem
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Paterni kanal hranice

lig. longitudinale posterius

arcus vertebrae

foramen intervertebrale

"""""""

L
"'

l., - T ~ ¥ I — ligg. flava




Misni nerv a paterni kanal

Spatium subarachnoideum

Radix antenor Radix posterior Lig flavum

R meningeus

Trurcus nervi spinaiis (L3)

communicans

Discus interveriebralis,
Anulus librosus

Obr. 827 a,b Foramina intervertebralia; a z lateralni strany
lumbaini pater. b sagitaini fez



Obsah patefniho kanalu .7 - 1 spatium epidurale

saccus durae matris
2 spatium subdurale

3 spatium
subarachnoideum

§ = lig. denticulatum
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A- saccus durae matris
spinalni ganglia kryta ,rukavy dura mater”

B- dura mater rozstfizena
pruhledna arachnoidea kryje michu a
kofeny miSnich nervu

C -+ ganglion spinale

> Cévy v pia mater
Misni kofeny




Intumescentia cervicalis

A- pia mater odstranéna 5-fasciculus cuneatus, 6-fasciculus gracilis
B-pia mater s cévami kryje zadni provazce 7- fila radicularia
C-1-dura mater, 2-radix ventralis, 3-radix dorsalis, 4-lig.denticulatum




Intumescentia
lumbalis a cauda
equina

1
2

4

A- cauda equina
B-intumestentia lumbalis
C-cauda equina

1-dura mater

2-pia mater s cévami
3-filum terminale
4-conus medullaris

5- kofeny lumbalnich a
sakralnich nervu




Kréni
micha

zezadu ©* \ i

fasciculus gracilis

fasciculus cune:

fila radicularia

ganglior




Hrudni micha

lig. denticulatum (ar:

saccus durae matris




Paterni kanal a hrudni micha — sagitalni fez

1-discus intervertebralis
2-corpus vertebrae
3-saccus durae matris
4-spatium epidurale
5-micha

6-spatium subdurale




Paterni kanal
hrudni oblast
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Paterni kanal

)

otevreny zezadu

conus medullaris

Canalis sacralis

filum durae matris




Obsah saccus durae matris pod urovni L1
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Saccus durae matris obsah pod urovni L1
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MR canalis vertebralis — Uroven L3



Syndrom cauda equina

A 30-year-old female with a previous history of lumbar microdiscectomy presents with increasing low back pain and
new onset urinary incontinence

Poruchy citlivosti sedlovitého typu,
retence/inkontinence modci a stolice

Imaging in Cauda Equina Syndrome — A Pictorial Review
John McNamee, Peter Flynn,Suzanne O’Leary, Mark Love, Barry Kelly Ulster
Med J 2013;82(2):100-108



Seda hmota — t&la neuront
Canalis centralis Cornu anterius— motoneurony
Cornu posterius— prepojeni sensitivity
Cornu laterale - visceromotoneurony

Bila hmota - axony

Funiculus anterior

Funiculus lateralis

Funiculus posterior — fasciculus gracilis Goli DK

) ) ] - fasciculus cuneatus Burdachi HK
Fissura mediana anterior



Schemata pfiénych Pohled na michu zezadu

fezd michou v riznych
urovnich

C1-8 intumescentia
cervicalis

apex

|
1 s.gel
- caput cornus dorsalis
(::ES ‘ cervix
’ basis

cornua i
columnae ||
@/ I | Th1-12
[
SEGMENTY
x
@ %
i intumescentia
L1-5 lumbalis
| S1-5
Conus Col
medullaris

Filum terminale



Kréni micha




X ~ POSTERIOR

P FUNICULUS
' LATERALIS

FUNICULUS
ANTERIOR




Micha krcni - impregnace stribrem dle Weigerta

11-fasciculus gracilis -DK
12-fascuculus cuneatus-HK




15-cornu laterale

Dolni hrudni micha, barveni dle Van Giesona >~~~



11-fasciculus gracilis

Bederni micha dle Weigerta



e 8-cauda equina
11- fasciculus gracilis
Micha sakralni



Anatomie paterniho kanalu a michy

Copyright © The MoGema-Hil mc, raquied for or disphy,

C1 Cervical spinal nerve roots C1 - C7

Atlas correspond with upper aspects of
vertebral bodies.
Corvical plexus
Cervical region of
Spasioon S - Sensaug'r; %1 C7 nerve is for
Bone base the mid r.
Corvical enkarg of the neck Is C7. T i
'ca and lmlog::ver t;:Mal nerve roots
) - pave correspondi
Brachial plexus —’/3[/,/ vertebral body. 4
. T4 Sensation of T4 spinal nerve is
arpcoximately level with the
nipple line.
T6 Sensalion of T6 spinal nerve rool is
Thorack: region of approximately level with the bottom
of the sternum.
T10 Sensation of T10 spinal nerve root is
approximately level with the abdomen.
Lumbar eniargement T12 Sensation of T12 spinal nerve root is
L, vertebrae The spinal cord ends approximately level with the
Conus medullaris ggpmxll\‘fild i L1 pubic bone
tween ;
Sacral cord segments The sensations of lumbar nerves
il e d (S1-S5 “Cauda Equina”) are over the legs.
are level with T12-L1
Vertebrae.
e LS
S1

The sacral vertebrae g
are fused to make up s 83 Sensation of $3,S4 & S5 nerves is the
the .

Sacral plexus Pearineal (genital) area.

a

sacrum.
The coccygeal vertebrae }

are fused to make the /
coccyx or “ail bone”.




Vertebro-medularni topografie — vztah tél obratli a miSnich segmentu

-y B Segment = vertebra

{4

— = — - n.spinalis
— = = medulla spinalis, Intumescentia cervicalis

- Segment = vertebra +1
W,

nn. cervicales g !

Y
ig
s 8

Segment = vertebra +2

Segment = vertebra +3

segment Th12-L1 = Th 11 obratel
7 - eumescenta umbesacrts segment L2-L5 = Th12 obratel

vSechny sakralni segmenty = L1 obratel



Dermatomy v/ Okrsky kuze
okrsky kuze senzitivné - i
vétvemi n.

zasobené z jednoho
misniho segmentu

S trigeminus




Dermatomy




Tepny zasobujici ,
michu a paterni "’Tw—_ —1r. spinales (radikularni tepny)

kanal e
a. vertebralis /4

a. cervicalis ascendens
a. cervicalis profunda

Adamkiewiczova tepna
(a.spinalis magna) odstup z a.
intercostalis post. ve vysSi Th9-L1
(Th7-L2)

e _
> saa. Intercostales posteriores

aa. lumbales

aa. sacrales laterales

._\ “M‘
a. iliolumbalis %\/ L

Yoshioka K et al. Radiographics 2003;23:1215-1225

©2003 by Radiological Society of North America



Zasobeni kréni michy

a. spinalis anterior

aa. spinales posteriores

a. vertebralis



Tepny pro hrudni
cast paterniho kanalu

a. intercostalis post

r. muscularis



Cévy zasobuijici dolni Cast paterniho kanalu

a. sacralis
mediana




Tepny michy

5 podélné probihajicich kmen

spojky vasocoronae <§t/i:\

aa. spinales

posteriores
Zivi zadni provazce
(propriocepce)

a. spinalis anterior
Zivi pfedni rohy a
provazce a
lateralni provazce
(hybnost)

r. spinalis



Paterni kanal zily
Plexus venosi

vertebrales externi
anteriores

Plexus venosi F-’ -
vertebrales interni -
anteriores

vV. basivertebrales

Plexus venosi
vertebrales interni
posteriores

Plexus venosi
vertebrales
externi
posteriores

v. lumbalis ascendens



Plexus venosi vertebrales

» plexus venosi vertebrales nemaji chlopné (Sifeni zanétu a nadoru)a
anastomosuji mezi sebou

« anastamosuji s zilnimi plexy kolem os sacrum a panve

* jsou: 1) uvnitf kanalu v epiduralnim prostoru (plexus venosi
vertebrales interni)

2) kolem patefe zvendi (plexus venosi vertebrales externi)

3) uvnitf obratlovych tél (venae basivertebrales)




Rexedovy laminy (zony)

| — ncl apicalis drahy
I, 11l — subst. gelatinosa Rolandi
IV,V — ncl proprius

VI = ncl. Stilling-Clark

VII, X — interneurony 2 B &

VIILIX - motoneuron //‘-—\o
/A—\\\a
/—\e;‘!

Srafované propriospinalni drahy
Srafované svisle -

zadnich modfe senzitivni drahy
provazcu ¢ervené motorické
zelené mozeckové




Rexedovy laminy

lovo barveni

Niss

Bror Rexed

Rexedovy laminy (zony)

| — ncl apicalis

I, 11l — subst. gelatinosa Rolandi

IV,V — ncl proprius

Clark

VI - ncl. Stilling-

>
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o
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Srovnani Rexedovy nomenklatury s klasickou

AFERENTY z : ZONY - JADRA :

Ncl. ruber RF VIll. Cortex Radix post
m s

TEC
I l I NCL: APICALIS o>
fl
SUBST. GELATINOSA
Il
; ® NCL. PROPRIUS U 'éRF
i T -

_—
xS = VI NCL.STILLING-CLARK

EFERENTY :

11

v s — CRBL

-
_ ¢ — Ol
f—= i INTERNEURONY
[IE S -

alfa-MOTONEURONY <3\
= \
misni nerv




Somatotopické usporadani
motoneuronu v prednich
rozich misnich

.............

.......

,Sloupce” motoneuronu pro koncetiny,
(distalni svaly kaudalngji)

C3-C5 ncl. frenicus

S2-S3 Onufovo jadro — n.pudendus
C1-5 —ncl spinalis n.XI.




MOTORICKA JEDNOTKA

JEDNA MOTORICKA JEDNOTKA

ALFA MOTONEURON
+ VSECHNA SVALOVA
VLAKNA, JiM
INERVOVANA

Ruzny pocet vlaken v jednotce
m. gastrocnemius (1750) x mm. lumbricales (108)

Ruzny pocet jednotek ve svalu
Napf. m. abduktor policis longus 400

Mediator: ACh

(gamma motoneurony — inervace svalového vieténka)



VlIakna vstupujici do michy zadnim korenem

A alfa , A beta vlakna—
myelinizovana,

rychle vedouci viakna
propriocepce, dotyk

A delta vlakna slabé myelinizovana
C vlakna-nemyelinizovana

pomalu vedouci vlakna od
nociceptort a termoreceptord

Mediatory: glutamat + substance P,
VIP, cholecystokinin




Vratkovy systéem v zadnim rohu misnim

A C

P\ﬁ Inhibice pfenosu
'\_q p

I ‘3 bolestivych
impulsu v 1. a lll.

Rexedové zoné pfi

1l stimulaci rychlych
K\-/Oh A vlaken
\_/0

. o7
. NE—R

Schema tzv. "vratkového" systému zadniho rohu michy.
[nhibiéni neurony a inhibiéni synapse zakresleny cerné.
Rimska &isla predstavuji Rexedovy laminy.
A - aferentni, tlusta vlakna, rychle se adaptujici (=vedou impulsy, hlavné
hmatové, na zaCatku a na konci drazdéni) C — aferentni, tenka vldkna, pomalu se
adaptujici (=vedou impulsy, hlavné bolest a teplo, po celou dobu drazdéni).




Bila hmota michy — drahy propriospinalni, ascendentni,
descendentni a mozeckove




Motoricke drahy

Tractus:

Cortico-spinalis lateralis X
Rubro-spinalis X
Cortico-spinalis ventralis Il

Reticulo-spinalis X, Il

Tecto-spinalis X

C-S volni motorika

NR-S aktivace flexorti Vestibulo-spinalis |
Ret-S svalovy tonus a ,,supraspinalni“ pohyb - : .
Te-S reakce na zvukovy ¢i vizualni podnét Interstitio-spi nalis X

Ve-S aktivace extensoru
Ist-S sledovani prednasky vleze



FORAMEM OF MOMNRD

MIDDLE COMMISSURE
CHOMNOGID FLEXUE OF
THIRD VENTRICLE
TAEMIA THALAMI

HABENULAR
COMMISTURE

POSTERIOR
el COMMISSURE

ROSTRLUNM
COPULA
ANTERIOR
COMMISESURE
LAMINA TEAMINALIE
OPTIC CHIAS M

DFTIC

NERVE

FITUITARY BODY

FINEAL BODY

LA DA IGE M M
LAMIMNA

OCULOMOTOR
NERVE
CORPUB ALBICANS
TUBER CINEREUM

AQUEDUCT

SUP. MEQULLARY
VELUM

;.f_" g "\,\raun'rﬂ
"*ﬂﬁﬂ VENTRICLE



Tractus cortico-spinalis (pyramidova draha) volni hybnost




Poruchy motoriky- obrny
paresa, plegie, paraparesa, hemiparesa

CENTRALNI

Lese horniho neuronu (mozkova
mrtvice, krvaceni v capsula interna,
transversalni lese misni)

Spasticka obrna

Zvyseny svalovy tonus i reflexy
Vyhaslé brisni reflexy a kremasterovy
Babinského pfiznak

Volini pohyby jsou nemozné nebo
omezeneé

PERIFERNI

Lese dolniho neuronu
(poliomyelitis, preruseni nervu)

Chaba obrna
Snizeny svalovy tonus i reflexy
Progresivni svalova atrofie

EMG - fibrilaéni potencialy
denervovanych svall

U ¢astec¢né denervovanych svalu
mozna reinervace



Transversalni leze misni

PriCiny — trauma, nador, ischemie, krvaceni

1) Nejprve stadium misniho Soku — chaba obrna
2) Postupné se rozviji spasticka obrna centralniho typu z posSkozeni cortico-
spinalnich drah v miSe (za 1-3 dny navrat reflexd z hypersenzitivity, po

tydnech hyperreflexie)

Rocnée 250,000 - 500,000 lidi - poranéni michy
U nas rocne + 300 lidi s misni lezi

Vyzkum: 1) zména prostredi v poSkozené tkani
2) pfimé ovlivnéni neuronu
3) kmenové bunky
4) pfremosténi leze elektronikou



wireless electronic connection between the brain and spinal cord restored
movement in two monkeys that were each paralysed in one leg as a result of a
spinal-cord injury.

Wireless information

transfer \* Implant
——— Brain
Injury | Muze byt
Spinal cord . .

gy veona) obnovena chiize

impulse »
po dvou pri
paraplegii?

Electrodes

jiycle *f'( Problémy: 1) udrZeni rovnovahy
2) cileni pohybu
3) vyhybani se prekazkam

N\

Capogrosso el o/ ' established a neural-interface system that enabled communication between the brain and spinal cord In monkeys subjected to a spinal-cord
Ingury that paralysed one leg. An implant in the brain recorded neural activity related to leg movements, and transmitted this information 1o electrodes at the
base of the spinal cord via a wireless link. These electrodes triggered neuronal impulses that generated movement in the leg muscle, allowing the monkeys to

walk freely. despite their injury. (Adapted from Fig. 1 of ref. 1)

Spinal-cord injury: Neural interfaces take another step forward
Andrew Jackson, Nature 539,2016



Transversalni misni leze

Pfiznaky zavisi na vysi leze

1) Horni kréni — zastava dechu (n. frenicus C3-C4),
kvadruplegie

2) Dolni kréni — kvadruplegie

3) Hrudni — paraplegie

4) Posledni hrudni — syndrom epikonu — poSkozeni segment
L4-S2 - znemoznény jsou zevni rotace a dorsalni flexe v kycli ,
flexe kolene, vyhasina reflex Achillovy Slachy (L5-S2),
Castecné poruchy sfinkterd, necitlivost zadni strany stehna a od
kolene dolu

5) Bederni (téla L1-L2) —syndrom misniho konu — poskozeni
segmentl S3-S5, poruchy sfinkteru, necitlivost perinea
sedlovitého charakteru

Cauda equina — syndrom kaudy — porucha perifernich nervt
uvnitf saccus durae matris — prudké bolesti vystrelujici v
prislusném segmentu)

ré

U nas pribyva ro¢né 300 lidi s misni lezi

ﬁ

C4 kvadruplegxe
Cé6

kvadruplegie

Thé
paraplegie

I

(

‘

ﬂ

L1 paraplegie

»W’T“

A



Ambler, Akutni misni leze v Postgradualni medicina

Klicova mista senzitivhiho testovani

(dermatomu):

C2 - okcipitalni protuberance

C3 - supraklavikularni jamka

C4 - vrchol akromioklavikularniho skloubeni
C5 - lateralni Cast loketni jamky

C6 - palec

C7 - 3. prst

C8 - malicek

Th1l - medialni Cast loketni jamky

Th2 - vrchol axily

Th3 - 3. interkostalni prostor

Th4 - 4. interkostalni prostor (prsni bradavky)
Th6 - 6. interkostalni prostor (rovina proc. xiphoideus)
Th8 - okraj Zzeberniho oblouku

Th10 - rovina pupku

Th12 - stfed lig. inguinale

L2 - stfed predni ¢asti stehna

L3 - medialni kondyl femuru

L4 - vnitfni kotnik

L5 - dorzum nohy (u 3. metatarzofalangealniho kloubu)
S1 - lateralni ¢ast paty

S2 - stfed poplitealni jamky

S3 - tuber ossis ischii

S4-5 - perianalni area

Klicové svaly myotomu:

C5 - flexory v lokti (mm. biceps, brachialis)

C6 - extenzory zapésti

C7 - extenze v lokti (m. triceps)

C8 - flexe prstu (m. flexor digitorum profundus)
Th1l - abdukce maliku (m. abductor digiti minimi)

L2 - flexe v kyc€li (m. iliopsoas)

L3 - extenze v koleni (m. quadriceps)

L4 - dorzalni flexe nohy (m. tibialis anterior)

L5 - dorzalni flexe palce (m. extensor hallucis longus)
S1 - plantarni flexe (mm. gastrocnemius, soleus)



Organizace volni motoriky

Horni motoneurony

Motoricka kura P
Planovani, iniciace a cileni volni hybnosti | - BAS’ALII\I! GANGUA
Spravna iniciace pohybu

Centra v mozkovém kmeni (RF, NR, Tectum)

Zakladni pohyby a posturalni kontrola <+«—— CEREBELLUM
l koordinace
Interneurony mistnich Motoneurony pfednich rohu a jader HN

okruhti v mide a kmeni === Dolni motoneurony

Integrace dolnich neuronu

Senzitivni vstupy
Pfes ganglion spinale (nebo ggl. V., VII, IX., X))
a zadni roh misni

Pricné pruhované svaly




1) tractus interstitiospinalis
2) tractus vestibulospinalis

tractus interstitiospinalis

Cast fasciculus longitudinalis medialis
Koordinace Sijovych a okohybnych svalu
pfi zméné polohy hlavy

tractus vestibulospinalis
Aktivace extensor(
nezkfizeny

\d

Copyright @ 2007, 2000, 1995 by Mosby, an affiliate of Elsevier Inc. All rights reserved.



Golli

Fasciculus cuneatus
Burdachi

Nepfrimé senzitivni

z DK do mozecCku
S-Crbl d Il, S-Crbl v X
S-Ol




Anterolateralni system

Tractus:
spino-thalamicus X
— ,rychla” bolest,
teplo, chlad,
dotyk
spino-reticularis X, Il
- ,pomala”“ bolest
aktivace
spino-tectalis X




Micha centrum reflexu

leze horniho motoneuronu — zvySené
leze dolniho motoneuronu - snizené

Patelarni L2-L4



Neurologické vySetreni - norma
Neurologie 1.LF UK




Inervace svaloveho vreténka

A alfa
anulospiralni zakon¢eni

{4 flower spray zakonéeni
¢ A gamma

- Golgiho slachova téliska

/% bolest, teplo
M- vibrace, tlak

Svalové vreténko porovnava délku
intra a extrafuzalnich vlaken



Udrzovani
svalového tonu

CRBL

<= interneurony

“q.if?‘.l’!i a-neuron

mechanismus
gamma klicky

Obr. 8

|Zapojeni gamma-motoneuronu do drah udrZujicich svalovy tonus (tehoZ svalu) |

o - alfo-motoneuron, NR - nel. ruber,
CRBL ~ cerebellum, RF - retikuldmi formace.
g - gommao-motonauron, ™ - thalomus

| = interneuron,



(A) Muscle spindle ®

Udrzovani svalového tonu —

napinaci reflex

(A) Svalové vieténko — propriocepce

(B) Vieténko reaguje na protazeni svalu

Homonymous | zvySenou aktivitou la aferentd a tim
vzestupem aktivity a motoneuront pro
stejny sval. la aferenty také excituji
motoneurony synergistd a inhibuji
motoneurony antagonistu

(C) Napinaci reflex pusobi jako zpétna vazba a

reguluje délku svalu

Synergist—"_~
Antagonist —

ROSCIENCE THIRD EDITION, Purves D et al.,
2004



Proprioceptivni reflexy

vreténkovy slachovy

@) (®

Patelarni reflex P o Tlumi kontrakci
Fasicky napinaci

A B

reciprocni

Uvolnéni
antagonisty

/ Napnuti
¢ ? antagonisty




Proprioceptivni reflexni drahy

Renshaw polysynapt. éegmentélni

A ,supraspinalni“ pohyb B pusobeni gravitace
tonicky napinaci



Polysynapticke Se
polysegmentalni "RE  Vest.

Pii zaklonu hlavy (= akce Ext) g‘? &

(= pasivni nataZeni vietének Flex.)

labvrintove

Sijové reflexy
-k vodé*“

I
:
1
' : : 4 “®
: y ,na Kofist
- r “®
Ebtavy [ it ,nanepfitele
| 4 ,do nory*
: e Funguiji jen po oboustranné labyrintektomii
: N Nebo béhem vyvoje
| .
@ : ¥
E ux {
11
11
[
@ i }
Fux
Obr. 5: Proprioceptivni reflexni drahy: Drahy polysynaptického réflexu polysegmentdiniho na pFi-
kladu droh Fjovych reflexd.
E -~ svalow extensofi, RF - retihuldend formoce,
F - svalowi flexcd, Vst - vestibuldrni jodra
HK - horni kestatino, Inhibidni budky dermi.

élni & b aini draby jsou 1 techmickych divodi zokresleny thiiZend v midnim segmenty.




Sijové reflexy

el ol /7 &

™

- - “’7(
l‘.

=
<

,na nepritele?” ‘



Micha - funkce

centrum misnich reflexu
vodiva struktura
prepojovani vzestupnych a sestupnych drah

poruchy funkce: 1) obrny (vetsinou paraparesa,
paraplegie)

2) poruchy Citi (hypestesie,
anestesie, parestesie)

3) poruchy ovladani svéracu
(pfi syndromu misniho konu)



Poskozeni michy- projevy

1)poruchy hybnosti — paresa (Caste€na ) plegie (uplna).
centralni (spasticka), periferni (chaba), smisena
2) poruchy ¢iti
a) korenovy typ (dermatomy) napf. vyhfez ploténky
hypestesie, anestesie, parestesie, hyperestesie
b) syringomyelicka disociace — ztrata Citi pro bolest a teplo napf. syringomyelie
c) Brown Séquardim syndrom (napf. intramedularni expanze)

pod urovni leze stejnostranna ztrata hlubokého ¢Eiti (dr. zadnich provazcul ) a hybnosti
(cortico-spinalni draha) kontralateralné ztrata Citi pro bolest a teplo)

d) syndrom zadnich provazcu (napf. neuranemicky syndrom, tabes dorsalis)
ztrata hlubokého Citi

3) Syndrom misniho epikonu (poskozené segmenty L4-S2) pfi paraparese DK.
zachovana addukce a flexe kyCle, extense kolene, ztrata Citi od kolene distalné a
zadni str. stehna,

4) Syndrom misSniho konu (poSkozené segmenty S3-S5) poruchy sfinkteru
porucha Citi sedlovitého charakteru

5) Syndrom kaudy (poskozeni midnich kofenu pod urovni obratle L2)
neuplné asymetrické pfiznaky syndromu konu a epikonu vétSinou spojené s bolesti



Postero-lateralni Syringomyelie Brown-Sequardiv sy

sklerosa
Ztrata vnimani
tepla a bolesti

n ¥

Ztrata vSech
druhu ¢iti

i Poskozena

N\ ™ propriocepce,
{ diskriminaéni
a vibracni Giti

) 3 3 S h
N\~ polohocit,

dfzkrlvm!nva_ltcfma Snizeno Vi

vibracni cCiti vnimani .

tepla a

N bolesti




Priciny poruch michy
1) vyvojova malformace (rozstepova vada,
syringomyelie)
2) nadory (intramedularni, extramedularni)
3) uraz patere a michy (komoce, kontuze)
4) cévni onemocneni (ischemie, hemorhagie)
5) degenerativni onemocneéni (ALS,)
6) degenerativhi onemocneni patere



Co muze fesit neurochirurg

1) syndrom predni misni tepny (pfi zZlomeniné téla obratle s
posunem do patefniho kanalu) — zachovana jen propriocepce
(vibracni Citi) a vnimani bolesti pod lezi

2) syndrom zadni misni tepny (pfi epiduralni expanzi, bodném
poranéni) — ztrata propriocepce a zhorSeni motoriky v distalnich
castech koncetin

3) Brown Sequard

4) syndrom misni Sedi — hyperdensni lozisko na MR,

poSkozeny cortico-spinalni drahy, nejvice se projevuje paresou na
akrech HK. Vétsinou se zlepsi bez chirurga

5)kompresni syndrom misni — nejcastéji zpusoben nadorem,
abscesem, TBC

6) syringomyelie — obnova pruchodnosti likvorovych cest.



Transverzalni
misni leze

Patient history

4-year-old female patient was
involved

in a high-speed vehicle
accident. At

the scene the girl was
distressed, bradycardic

and not moving limbs. She was
transferred to the Pediatric
Trauma

Centre and MR imaging
requested for

prognostic information
regarding treatment

The sagittal
T2-weighted Turbo
Spin Echo image
demonstrates a
traumatic transection
of the spinal

cord at the level of
C5—-C6.



24-year-old man involved in high speed motor vehicle accident

MR -marked anterior subluxation of C6 on C7, transection of the spinal cord
(black arrow), edema and hemorrhage in the prevertebral soft tissues (red
arrows) and spinal cord edema extending from C4to T1 (yellow arrows).

Copyright ) Copyright
American College of Radiolog American College of
All Rights Reserved All Rights Res




Sagittal image shows marked

subluxation of C6 on C7 (black arrows)

with marked narrowing of the spinal
canal.

Copyri
American Coll

Sagittal images of the right
facets and left facets. The
bilateral jJumped facets are seen
(black arrows).




MR T1 - Syringomyelie — dutina uvnitr krcni michy




MR T2 syringomyelie
hrudni micha - dutinka




Syndrom syringomyelie

Ztrata vnimani tepla a bolesti

Preruseni S-Th drah v commissura anterior alba

Obr. 1.: Pii¢ny tez michou se zakreskenym délenim Sedé lunoty do Rexedovych lamin



Meningomyelokéle
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~
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All Rights Reserned
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C oz " A '
Amyotrophicka lateralni sklerosa e Vi Capal

~ *
Pathological Features of ALS from Other Cases f ®
(Luxol Fast Blue—Hematoxylin and Eosin). %«5 .
& - \ Y -
+  Buniniho télisko v motoneuronu ¢ SRETRT
predniho rohu misniho, tato mala - « e |
jasné Cervena téliska v cytoplazmé jsou B b Prag

specificka pro ALS (Panel A, Sipka)
(photomicrograph courtesy of Dr. David
Louis).

« narfezu michou (Panel B), je vidét
selektivni degenerace cortiko-
spinalnich drah (oblasti bez obvyklé
modré barvy myelinu (Sipky). Naopak
drahy zadnich provazcu jsou normalné
myelinizovany (hlaviCky Sipek).

« V pfednim misnim kofrenu je tézky
ubytek myelinizovanych vlaken a gliosa
(Panel C, vpravo) zadni koren je
normalni (Panel C, vlevo).

Postihuje centralni i periferni neuron

3-5 let, po stanoveni diagnosy, 20% umira béhem 1.roku na respiracni selhani



Rexedovy laminy (zony)

| — ncl apicalis

I, 11l — subst. gelatinosa Rolandi
IV,V — ncl proprius

VI — Ncl. Stilling-Clark

VIl — interneurony

VIII,IX - motoneuron

'f-‘\ "

drahy
zadnich
provazcu

Srafované propriospinalni drahy
Srafované svisle - visceromotorika
modfe senzitivni drahy

cervené motorické

zelené mozeckové

ﬂo

3]
~
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CESKA ASOCIACE BASKETBALU NA VOZIKU
CZECH WHEELCHAIR BASKETBALL ASSOCIATION
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