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Terminologie
* neuron

— perikaryon (télo, soma) | T
— axon |
— dendrit

* neuroglie (nervoklin)

- neurofibra (nervové NP (N
vlakno) ENALT S

* nervus (nerv)
* nucleus (jadro)
» ganglion (zauzlina)

Purkyniovy bunky (A) a granularni buiky (B) v mozecku holuba — Santiago Ramén y Cajal (1899)



Typy bunek v CNS

* neurony
—multipolari, bipolarni, pseudounipolarni,
unipolarni
* glie
—astrocyty
—oligodendrocyty
—mikroglie

—ependymoveé bunky
* vlastni ependymove bunky, tanycyty



R Neurony

(th onducting HulSh ath

fhj {insulating fatty layer
that speeds transmission)

zakladm jednotky nervové tkane
prijem, zpracovani a prenos signalu
casti: bunecne telo (perikaryon; neurosoma,
soma), axon, dendrit

velikost: od 5 um (granularni bunky mozecku)
do 150 ym (Purkynovy bunky mozecku)

| pO narozeni se dokazou delit
synapse (zapoj)
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° Microtubule

Neurofibrils
Neurotransmitte
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Neuroglia

e CNS:
—oligodendrogliea
_ aStrOCyty | wanted some
. . Schwann cells,
—mikroglie not swan ce f‘J

—ependymove bunky

* PNS

—satelitni bunky
—Schwannovy bunky




Druhy neuronu dle vzhledu

multipolarni T
—vice nez 2 vybézky (axon + dendrity) /
—tvofi vétSinu neuronu
bipolarni A
— pouze dva vybezky (axon + dendrit)

— sitnice, ganglia . Viil, Cicliova sliznice
pseudounipolarni

— pouze jeden vybézek, ktery se nasledne deli na dendrit a
axon ve tvaru pismene ,T"

— somatosenzitivni a viscerosenzitivni ganglia
unipolarni
— jeden vybezek; pouze v sitnici (tyCinky a Cipky)

\




Tvary neuronu

Purkinje cell of

cerebellar cortex Motor neuron of

_ spinal cord
Pyromidal cell of
cerebral cortex



Druhy neuronu dle funkce

motorické neurony (eferentni, centrifugalni)

— axony z CNS do periférie, kontroluji efektorové organy
» kosterni (somatomotorické)

 hladké svaly, srdce, endokrinni a exokrinni zlazy
(visceromotorickeé)

senzorické neurony (aferentni, centripetalni)
— axony z periférie do CNS
— zajistuji pfijem informaci z téla a okolniho prostredi
« kiiZe (somatosenzitivni) = exterocepce
« organy (viscerosenzitivni) = interocepce
« svaly, Slachy (propriocepcni)
* 0ko, ucho, jazyk, Cichova sliznice (specialni senzorické)
Interneurony
— vytvareji slozita spojeni mezi senzorickymi a motorickymi n.



The 3 main types of Neurons
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Neurofibra
Nervoveé vilakno
* axon i /L\
» neurolemma Wi
* Seda x bila
* myelinova pochva

Unmyelinated

(stratum myelini) region
» nodi interruptionis iemode
myelini (Ranvierovy (S ool
zarezy) .
* oligodendrocyty Avon
* Schwannovy bufiky e

nerve fibers



Myelin

Schwannova bunka e Mesaxon

Mesaxon




Peripheral /
newa//z‘{—q' /

Nervy

/(\ Epineurium
s

* slozene z
nervovych viaken

* pokryte vazivem
—endoneurium
—perineurium

Blood vessels supplying

° Ch ré N |’ nerve (vasa nervorum) Endoneurium

Perineurium

Fascicle

Peripheral
(myelinated)
nerve fiber

—epineurium
* VyZivuje

* vVasa nervorum

Myelin sheath (formed by
neurolemma or Schwann cells)



Epineurium

Vessel

Perineurium

Unmyelinated axon

Figure 9.3 Transverse section of a nerve trunk. (A) Light microscopy.

Nuclei of Schwann cells

(B) Electron microscopy.
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Endon

Myelin:
axon

Erythrc

Perinel



’—b\\‘j (1a}

(1b}
Folding

Vyvoj
ni brazda

ni trubice
ni lista

* neura
* neura
* neura

Ny 0

(4)

Closure

Shaping

Convergence

Neural
crest

Neural plate

Epidermis

Neural

crest

Epidermis

Neural crest
cells

Neural

tube



e somatosenzitvni

» alarni plotenka » viscerosenzitivni
» sulcus limitans » sulcus limitans
* bazalni plotenka » visceromotoricka

« somatomotoricka




Nervy mohou obsahovat az 5 druhu
funkcné odlisnych viaken

« somatomotoricka — ke kosterni svalovine trupu a
koncetin

e somatosenzitivni — z kuze a kosterni svaloviny
trupu a koncetin (hmat, bolest, polohocit)

* visceromotoricka (sympaticka/parasympaticka) —
k srdeCni svaloviné a k hladké svaloviné organu, cév
a zlaz

e viscerosenzoricka — z organu a srdce

« smyslova (specialni senzoricka) — ze smyslovych
organu pro zrak, sluch, rovnovahu, chut a Cich

Zastoupeni jednotlivych viaken se mezi nervy vyrazne lisi.



Aferentni (privodni/dostredova)
vlakna

* zacinaji v periférii na receptorech
— exteroceptory: prijimaji signaly z vnejsiho prostredi
(somatosenzitivni, senzoricka)
— interoceptory: signaly z organu (viscerosenzitivni)
— proprioceptory: signaly z pohybové soustavy
(svalu, Slach, kloubnich pouzder)
« vzdy se prepojuji na misnich/hlavovych gangliich
« vstupuji do zadniho misniho rohu / mozkoveho
kmene

 tvofi vzestupné drahy CNS (do kury, mozecku, RF)



Eferentni (odvodni/odstrediva)

vlakna
« zacinaji v prednich misnich rozich
« somatomotoricka vliakna (volni motorika)

— motoricka jednotka (soubor svalovych viaken 1
motoneuronu)
— k extrafuzalnim (alfa) a intrafuzalnim (gama) viaknum

— zadna ganglia, vedou primo k nervosvalové ploténce

« visceromotoricka vilakna (mimovolni motorika)
— bézi s hlavovymi nervy (lll, VII, IX, X)
— z nervu vystoupi jako pregangliovy r. communicans albus
— v autonomnim gangliu se prepoji na postgangliové neurony
a pokracuji jako:
* ramus communicans griseus vracejici do nervu a dale do periférie
« vétvemi truncus sympathicus k organim



Jadra a zauzliny (nuclel et ganglia)

= nahromadeni tel nervovych bunéek
* ganglion
—mimo CNS
—nervy vSech druht kromé somatomorickych
* nucleus
—uvnitf CNS

LAY
N /\_‘
h (SR O)

Ganglion spinale kirrectho zarodku



Ganglia

e senzoricka

— somatosenzitivni

— specialni
senzoricka

e autonomni

(zastarale ,vegetativni®)

— sympaticka

— parasympaticka

6ANGLIA |

cell bodies

Posterior (dorsal) root
Trigeminal
Geniculate

SENSORY Glossopharyngeal
Vagal

Sympathetics either synapse
» or pass through to synapse
later

Sympathetic chain
Sympathetic peripheral
SYMPATHETIC eg Coeliac
Sup mesenteric
Renal

Parasympathetic synapse
Somatic sensory &

sympathetic pass through

Ciliary
Pterygopalatine
PARASYMPATHETIC  Submandibular
Otic

Each nerve has a cell body. For the sensory system this cell body is in
the dorsal root ganglion or the equivalent for the sensory cranial
nerves. There are no synapses in such ganglia.

In the sympathetic ganglia there are two alternatives. For those
nerves that synapse there are cell bodies belonging to the post-
ganglionic fibres. Others pass through without synapsing (qut &
adrenal),

In the parasympathetic ganglia in the head and neck there is always a
synapse with a post-ganglionic cell body.



Somatosenzitivni ganglion

ggll. spinalia — na zadnim misnim koreni
ggll. hlavovych nervua V., VII., IX. a X.
obsahuji pseudounipolarni neurony (,I-
bunky®)

aferentni

mediatorem je glutamat (GLT)
vlakna se zde neprepojuji !

cell bodies

Posterior (dorsal) root
Trigeminal
Geniculate

SENSORY Glossopharyngeal
Vagal



Autonomni ganglion

sympatické — paravertebralni a prevertebralni

parasympatické — hlavové (ggl. ciliare,
pterygoplatinum, submandibulare et oticum) a
organove (ve sténach vnitfnich organu)
obsahuji multipolarni neurony
eferentni

mediatorem je acetylcholin (Ach) u PSy a
noradrenalin (Nor) u Sy

vlakna se vetsinou prepojuji
T Sympathetics either synapse
Ciliary

or pass through to synapse
later
Sympathetic chain
Sympathetic peripheral Pterygopalatine

eg Coeliac :
SYMPATHETIC Sup mesenteric PARASYMPATHETIC  Submandibular

Renal Otic

Parasympathetic synapse
Somatic sensory &
sympathetic pass through




Specialni senzorické ganglion

ganglia n. VIII

ggl. cochleare

ggl. vestibulare

funkCné odpovidaji senzitivnim gangliim
aferentni

obsahuji bipolarni neurony



» substantia grisea (Seda hmota)
— obsahuje neurony (perikarya a dendrity)

* substantia alba (bila hmota)

— svazky nervovych vlaken (axony a centralni
vybézky pseudounipolarnich neuronu) bézici do
nebo z jadra

— vytvari drahu (tractus) nebo svazek (fasciculus)

B Distribution of white and gray matter



Nervovy systém

A

4 )

[ Centralni nervovy systém ] Periferni nervov{( systém

nervovy

systém
Sympaukus Parasympatikus Entericky
nervovy

systém




Systema nervosum periphericum
(periferni nervova soustava)

* nervi spinales (misni nervy)
* nervi craniales (hlavove nervy)

» systema autonomicum (autonomni nervy)
— pars sympathica (sympaticky sytém)
— pars parasympathica (parasympaticky system)
— pars enterica (entericky systém)



Misni nervy
¢ somity

* segmentace
michy

* micha koncCi u
L1/L2

Base / g

of skull 5 = B
Cervical D -
enlargement 3
( ST6 :
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/T1 2

\\ /'U L1
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13
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Internal terminal — L4
filum (pial part) L4
L5
L5
\.~ —Sacrum

External
terminal filum
(dural part)
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/ &
s3

€ S5

- Coccygeal nerve

Coceyx

| Cervical nerves
B Thoracic nerves
B Lumbar nerves

C1 spinal nerve e
above C1 vertebr:

C8 spinal nerve
exits below

C7 vertebra
(there are 8 cervii
nerves but only

7 cervical vertebr

Conus medullaris
(termination of
spinal cord)

Cauda equina

Termination of
sS4 dural sac

BEEEE Sacral and coccygeal nerves



o

Nervi spinales — 31 péru

(/"c' cz
4

smisene nervy (ruzné modality)
* nervi cervicales — 8 paru /%:’ 3
* nervi thoracici — 12 paru (
* nervi lumbales — 5 paru
* nervi sacrales — 5 paru
* Nervus coccygeus — 1 par

vystupuji ve foramen mtervertebrale

— S1-54 jiz jako r. ant+post. ve foramina sacralia
ant.+post.

— S5 + Co v hiatus sacralis

\M

-,

Wi

g Cervical nerves
0 Thoracie nerves
. B Lumbar nerves
. B Sacral and coceygeal nerves
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Epaxialni a hypaxialni svalstvo

Vertical Skin

Yoo
"
.....
..

Epaxial
Muscles

Y
------
et
.

Horizéntal
Septum Hypaxial

Muscles

Vertebfa



Makroskopie vetveni misniho nervu

How do you like

radices = nervus = rami o

ventral homs?

/Posterio
Spinal ganglion
ﬁlso called dorsal root
P ganglion - DRG)
| \‘Posterior‘ ramus‘
Anterio

Aﬁeriorl ramus‘

Spinal|nerve

Sympathetic ganglion



Radices nervi spinalis
Koreny misniho nervu

Membranes removed: anterior view
(greatly magnified)

misni segment

Gray matter

' il nts of dorsal roo
White matter Filaments of dorsal ro

radix posterior Dorsal root of sp

Filaments of v

— Spil

radix anterior = . i.'..',.i; Ventral root

Spinal ni

= ]
-‘AAI:A- -IAA A-AJ-A-‘:A-‘AA IFI'\AII\I Ill'\f\ s A AN N



Rami nervi spinalis = Vetve misniho nervu

r. anterior — tvori pletene — hyanIaln/ svaly
r. posterior — epaxialni svaly :
I. meningeus

— zpéetna vetev do paterniho kanalu -~
_ senzitivni a autonomni vidkna

r..communicans albus

— pregangliova vlakna do truncus sympathicus a jeho
ganglii (C8-L3)
r.communicans griseus

— postgangliova vlakna z ganglion trunci sympathici
zpét do misniho nervu




SCHEMA VETVENI MISNIHO NERVU

6

. cornu laterale

. cornu anterius

. funiculus posterior pleny misni
. funiculus lateralis

. funiculus anterior

. radix posterior (senzoria) e .
. radix anterior (motoria) ant'rnl
9. ganglion spinale organy
(ganglion sensorium nervi spinalis)

10. foramen intervertebrale

11. truncus nervi spinalis

12. ramus meningeus

13. ramus communicans albus

14. ramus posterior nervi spinalis

15. ramus anterior nervi spinalis

16. ramus communicans griseus

17. ganglion trunci sympatici

h & W N -

0 1 &

. -
. cornu posterius 8 7 ‘

15 predni strana trupu,
koncetiny



truncus sympathicus

-~

N ramus medialis

: e

radix anterior

ganglion spinale

- ramus lateralis

ramus cutaneus posterior

griseus

ramus communicans albus
radix posterior

ramus communicans

ramus posterior



Proprioceptivhi monosynapticky
reflexni oblouk

— napinaci (vfeténkovy) reflex

1. receptor — svalové vreténko (intrafuzalni
viakna)

2. dostredivé rameénko — dendrit
pseudounipolarniho neuronu

3. neuron v CNS - zapojeni dvou neuronu
3.1 senzitivni — pseudounipolarni neuron
3.2 motoricky — alfa-motoneuron

4. odstredivé raménko — axon alfa-motoneuronu

5. efektor — kontrakce stejného kosterniho svalu




Monosynapticky reflex

Cell body of Gray
Quadriceps sensory neuron in matter
muscle dorsal root I

ganglion a

{65
Ry 4
~

——J

White

Hamstring
muscle

Spinal cord

(cross section)
@ Sensory neuron
@® Motor neuron
@ Interneuron



Polysynapticky monosegmentovy
misni reflex

1. receptor — Golgiho Slachové vreténko
kosterniho svalu
2. dostredivé raménko — dendrit
pseudounipolarnino neuronu
3. neuron v CNS - zapojeni 3 a vic neuronu
3.1 senzitivni — pseudounipolarni neuron
3.2 interneuron
3.3 motoricky — alfa-motoneuron
4. odstredivé raménko — axon alfa-motoneuronu
5. efektor — relaxace stejného svalu, prevaha
opacneho kosterniho svalu




Udrzovani
svaloveho tonu

Svalove vreténko
reaguje na protazeni
svalu = zvysena aktivita
alfa-motoneuronu pro
stejny sval + zaroven
excitace motoneuronu
synergistu + zaroven
inhibice motoneuronu
antagonistu

Napinaci reflex pusobi
jako zpétna vazba a
reguluje délku svalu
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* PNS

asi 2 mm/
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« CNS
neregeneruje

enerace axonu
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Figure 22-8. Main changes that take place in an injured nerve fiber. A: Normal nerve fiber, with its perikaryen and the effector cell
istnated skeletal muscle), Natice the position of the neuron nucleus and the amount and distribution of Nissl bodias. B: \When Lhe
fiber is injured, the neuronal nucleus moves to the cell periphery, and Nissl bedies become greatly recuced in number {chrama-
tolyzs), and the nerve fiber distal to the injury degencrates along with its myelin sheath. Debiris is phagocylized by macrophagas.
C: The muscle fiber shows pronounced disuse atrophy. Schwann cells proliferate, forming a compact cord that is penetrated by
the growing axon. The axon grows at a rate of 0.5-3 mmvd. D: In this example, the perve fiber regeneration was successful, and
the muscle fiber was also ragenarated aftar receiving narva stimull. £: Wnen the axon does not penetrate the cord of Schwann
cells, its growh is not organized and success!ul regeneration doas nel ocour. (Redrawn ana reproduced, with permission, from
Willis RA, Willis AT: The Principles of Pathology and Bactericlogy. 3rd ad. Butterworth, 1872,)




TRACTUS PYRAMIDALIS

- fibr | ales (zkiizena draha)
fb rticonuc learcs

(nezkrizena draha s vyjimkou n. IV a ¢asti n. I1I)

Tractus pyramidalis

1s fro I

g} pre ralis
area 4

2-neuronova draha
kura — sval

1. neuron = pyramidova
bunka mozkové kury (area 4

2. neuron = alfa-motoneuron
predniho misniho rohu

zkfizena draha (v Grovni C1) (M;
porucha: centralni ot e
druhostranna obrna 1@




Periferni (= chaba) obrna

postizen periferni = 2. = motoneuron predni misniho
rohu (telo v mise Ci axon v nervu)

shizeny svalovy tonus (= hypotonie)

porucha volni hybnosti (= paréza) — svalovy test
0-5

snizené nebo vymizele slachoveé reflexy (=
hyporeflexie az areflexie)

nepritomne patologické pyramidove iritacni reflexy
vyrazna svalova hypotrofie

snizené nebo vymizelé exteroceptivni (= kozni)
reflexy

typické poruchy citlivosti (podle korenu)



Centralni (= spasticka) obrna

* postizen centralni = 1. = kortikalni motoneuron (axon v
tractus pyramidalis)

« zvyseny svalovy tonus (= spasticita)
« porucha volni hybnosti (= paréza) — svalovy test 0-5

« zvyseneé slachoveé reflexy (= hyperreflexie)

— snizeni prahu citlivosti, zvysena intenzita svalove odpovedi,
rozsirena reflektoricka zéna

 patologickeé pyramidove iritacni reflexy (napr. Babinski)
 diskrétni svalova hypotrofie
* snizené nebo vymizelé exteroceptivni (= kozni) reflexy
* misSni Sok (3 dny az nékolik tydnu)

— behem teto doby pseudochaba obrna

plegie = uplna obrna (svalovy test = 0)
paréza = castecna obrna



Centralni (= spasticka) obrna

ARM AND LEG BOTH LEGS ONLY BOTH ARMS AND

ON ONE SIDE (PARAPLEGIC) BOTH LEGS

(HEMIPLEGIC) or with slight (QUADRIPL EGIC)
involvement elsewhere

arm bent; (DIPLEGIC) t _—When he walks, his
hand arms, head, and
spastic upper body even his mouth may
or floppy, ",this side usually twist strangely.
often of - completely normal or
little use or almost with very ﬂ:ﬁ;ﬁ;&:}'
minor signs

orme 1 ® often have such
She walks Child may severe brain damage
on t[pm da'-ftlup- :hil th!‘f NEVEr
or outside contractures are able to walk.
of foot on of ankl : The knees press
affected Eel. & = together.

side. G =—legs and feet

turned inward



Centralni (= spasticka) obrna

Identifying gait abnormalities

SPASTIC GAIT

SCISSORS GAIT

PROPULSIVE GAIT STEPPAGE GAIT WADDLING GAIT




Smisena obrna

pri ALS (= amyotroficka lateralni skleroza)

soucasné postizeni pfednich miSnich rohu a
pyramidové drahy

2-3 roky

Stephen W. Hawking (1942-2018) — nemocen od
1963 .




Rozdily mezi prednimi a zadnimi
vétvemi misnich nervu

Rami posteriores Rami anteriores
netvori pletene tvori pletené
senzitivni i motorickeé senzitivni i motorické

senzitivné: kuze pfi patefi senzitivné: kuze zbytku téla

motoricky: epaxiani svaly motoricky: hypaxiani svaly




= zadni vétve

Rami posteriores nervorum spinalium

segmentova uprava
nevytvareji pletene
smisene nervy

— 1. medialis + lateralis
senzitivné — kuzi medialné pfi patefi
— 1. medialis = r. cutaneus posterior



Samostatné nervy ze zadnich vetvi
misSnich nervu

C1 =n. suboccipitalis

Cisté somatomotoricky

v trigonum suboccipitale

— M. rectus capitis post. major et
minor

— m. obliguus capitis sup. et inf.

senzitivni slozka C2
=n. occipitalis major

senzitivni slozka C3
= n. occipitalis tertius




SUBCUTAMEOS LAY ER

OCCIPITAL ARTERY

. '-f*-.-z::;m— oA

Okcipitalni neuralgic |EEETEaE

ARTERY OCCIPITAL
NERVE

= Arnolduv syndrom
* postizeni n. occipitalis major nebo minor

V. ’
Ccriphal F !
Neuralgia o .:/ N
and hgadache pain (o e AN
(1] L . o :
¥ A
% CERai o Feaie :-C':H':hl‘?.r-ﬁn.'
Greater occipital ('I)
- © 2cm lateral
g-‘ . NPW block = Shadow of 2cm inferior
- LEgsdr ‘"\.\ -9 o -L’ ;r. ill" from inion
1. o e Inion
ocipital 1
NETya (‘
WwWWw.nysora.com | injection points



Samostatné nervy ze zadnich
veétvi misSnich nervu
e senzitivni slozka L1-L3

= nervi clunium superiores
— horni Casti hyzdoveé krajiny

» senzitivni slozka S1-S3

= nervi clunium medii

— krizova krajina a bocni Cast
hyzdove krajiny







Cervical plexus (C1-C5)

Raml anteriores s

nervorum spinalium w-===e:

Transverse cervical nerve (C2.3)
Supraclavicular nerve (C3.4)

Brachial plexus (C5-T1)
Axillary nerve
Musculocutaneous nerve

plexus cervicalis oo

Medan norve

(C 1— 4) P

plexus brachialis
(C4-T1)

NnN. intercostales
(T1-T12)

plexus lumbalis b isiih

liohypogastric nerve (L1)

Intercostal nerves (T1-T12)

Cervical nerves

Ci-8

--12 L4 licinguinal nerve (L1)
Geniofomoral nerve (L1,2)

Latoral cutangous neve
of thigh (L2.3)

plexus sacralis e
(L4-S4) o

Superior gluteal nerve (L4-S1)

plexus coccygeus ""°'°'°"‘°"{";T‘;:;‘i§2,.m

Scieio narve Tibial nerve

(S5-Co) i

of the thigh (S1-3)
Pudendal nerve (S2-4)

Cervical enlargemes

Lumbar enlargemer

Cauda equina

Terminal flum




Plexus cervicalis (C1-C4)

a
N. hypoglossus (XII)

R. anterior nervi cervicalis |

Rr. musculares

N. occipitalis minor
R. thyrohyoideus

N. auricularis magnus
N. transversus colli

Ansa cervicalis
Radix anterior —
Radix posterior —

Connection to the/
bindung zum Plexus brachialis

Nn. supraclaviculares

N. phrenicus



sensory branches
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PLEXUS CERVICALIS

sensory branches

motor branches

c1

cz

c3

ca

PLEXUS CERVICALIS

c5

maotor branches

agm'\deu N. occipitalis minor occipital region behind the auricle
posterosuperior 1/3 of the auricle

R. anterior

N. auricularis magnus skin anterior to the auricle

posterior to the auricle, proc. mastoideus
posteroinferior auricle

R. posterior

R. colli n. facialis platysma

nsa cervicalis superficialis

eEni

Trigonum

omotrapezium suprahyoid region

N. transversus colli

infrahyoid region

Nn. supraclaviculares ;ig: inferolateral side of the neck
mediales, intermedii et laterales thorax to the 2nd rib, shoulder

Trigonum
omoclaviculare
N. hypoglossus R. thyrohyoideus .
M. thyrohyoideus
arcus n. hypoglossi c1
m. rectus capitis anterior (C1,2) cadi i Venter superior
m. rectus capitis lateralis (C1) a g:;lpen m. omohyoidei
m. longus capitis (C1-3)
m. longus colli (C2-8) c1 =
m. sternocleidomastoideus (C2-4, n.XI) ]
m. trapezius (C3-4, n.XI) R ; : o
. . . geniohyoideus f . o]

m. levator scapulae (C3,4, n. dorsalis scapulae) geniohy M. geniohyoideus |3
m. scalenus anterior (C4-6) g M. sternchyoideus
m. scalenus medius (C3-8) @ ___ M. sternothyroideus
mm. intertransversarii anteriores cervicis (C2-Th1) g Venter inferior
mm. intertransversarii posteriores |aterales cervicis (C2-Th1) ©  m. omohyoidei

pe]

&

N. phren; Radix_inferior
Teni

Aoy ug C2-3

IVicall

b Apertura thoracis superior

Vasa pericardiacophrenica

R. pericardiacy\
I e pleura

pericardium |
~
N. phrenicus sinister N. phenicus dexter
motoricka viakna

Qediaslinalis

pleura diaphragmatica

CED Pars costalis .
diaphragmatis diaphragm @Foramen venae cavae
| diaphragmatis

peritoneum parietale
diaphragmatis

ﬁ Ganglinon phrenicum

galbladder

vena cava inferior

plexus hepaticus
plexus suprarenalis




Plexus cervicalis (C1-C4)

senzitivni vétve

Cervical plexus block

— punctum nervosum Jonasi
* N. occipitalis minor ¢ (
. ] Sternocleidomastoid \ \}
e N. auricularis magnus R il oS N\ v
. . Lesser occipital nerve \
— I antenor + pOStenor Midpoint, the posterior border
. of the sternocleidomastoid
* Nn. transversus colli and th sltw cfisich
infiltration
- f SuperIOI‘ Transverse cervical nerve
- ansa cervicalis superficialis — do “ccessevrene™"7 '
r. colli n.VII pezts:
Supraclavicular {
— 1. inferior herve i ‘
Clavicle f
o

nn. supraclaviculares
— mediales, intermedii, laterales



Plexus
cervicalis
dermatomy

Lesser occipital n,

Greater
auricular n.="

Transverse
cervical n.

Lateral Intermediate Medial

g lavi ~
Supraciavicuiar n Brown, D.L. [1999] Atlas of Regional Anesthesia, 2nd Ed.



Plexus
cervicalis
areae
nervinae

transverse cervical supraclavicular
C3) 3, C4)

Va supraorbital auriculotemporal Vc

Va supratrochlear

greater
occipital
(C2)

Va external
nasal

Vb
zygomatic
Vb infra-
orbital
lesser occipital
(C2)
Vc mental greater
auricular
(C2, C3)
Vc buccal

dorsal rami
C3,C4,C5



ermatomy
avy a krku

* V1
¢ V2
* V3
¢ C2
* C3




Plexus cervicalis
motorické vetve

N. hypoglossus R. thyrohyoideus .
motor branches arcus n. hypoglossi 1 M. thyrohyoideus
m. rectus capitis anterior (C1,2) _ ) Venter superior
2} c1 m. rectus capitis lateralis (C1) Radg Ts;per:or < \ m. omohyoidei
é m. longus capitis (C1-3) -
O m. longus colli (C2-6) C1 z
S co m. sternocleidomastoideus (C2-4, n.Xl) P
m. trapezius (C3-4, n.XI) ; ; o
% m. levator scapulae (C3.4, n. dorsalis scapulae) R. geniohyoideus geniohyoideus E_
Q m. scalenus anterior (C4-6) 8 M. sternchyoideus
N c3 m. scalenus medius (C3-8) @ ___ M. sternothyroideus
- mm. intertransversarii anteriores cervicis (C2-Th1) g Venter inferior
le.t mm. intertransversarii posteriores laterales cervicis (C2-Th1) %“ m. omchyoidei
D—i_ ca &
Radix_inferior )
C2-3
C5
motor branches




Plexus cervicalis

svaly a jejich motoricke vetve

Sval Plexus cervicalis Plexus

brachialis

m. scalenus ant.+ med. C34 C5-8

m. sternothyroideus, m. ansa cervicalis -

sternohyoideus, m. omohyoideus profunda (C1-3)

m. thyrohyoideus + m. geniohyoideus C1l -

m. rectus capitis ant. + lat. Cl -

m. longus capitis C1-3 -

m. longus capitis C34 C5-6

m. sternocleidomastoideus + m. C2-4 = ansa Maubraci -

trapezius

m. levator scapulae C3-4 C5 = n. dorsalis
scapulae

diaphragma C3-4 = n. phrenicus C5




Plexus cervicalis

N. phrenicus (C3-C5)

smiseny nerv e
hlavni kofen C4 (pFidatny C3 a C5) (L
motoricky: branice
senzitivne:
— pleura mediastinalis + diaphragmatica

— pericardium parietale

— peritoneum parietale (v rozsahu branice, jater a zluCniku)
— (capsula thymi = Cruchettv nerv)

n. phrenicus accessorius

— vétev z C5 cestou n. subclavius bézi lateralné a u 1. zebra
se spojuje s kmenem n. phrenicus




C3.

c4

C5

A :
s ViCalTs o

Apertura thoracis superior

Vasa pericardiacophren ic&

R. peric.ardiacy x
Vs pleura

DE”Car‘j'“T/ \ mediastinalis

N. phrenicus sinister phenicus dexter

M.
motoricka ”im’y\ pleura diaphragmatica

L2 Foramen venae cavae
§ diaphragmatis

=+, Pars costalis
" diaphragmatis

diaphragm

\ peritoneum parietale

V. cava inferior]
diaphragmatis

Ganglinon phrenicum

lexus hepaticus -
E P P i —LPlexus coeliacus|—gallbladder
plexus suprarenalis vena cava inferior




. Inspiration  [l] Resting (normal expiration)

Porucha funkce

branice i
obrna nervus ol
. inspiration
phrenicus Pacabyzed
(A) Normal inspiration i (B) Paralysis of right
hemidiaphragm
obrna:

* jednostranna — dyspnoe

* oboustranna — zastava dychani
drazdeni:

zaskuby, Skytavka (= singultus)

napr. zanet pobrisnice, mozkoveé poskozeni



Ramil anteriores nervorum
thoracicorum T1-12

nn. intercostales + n. subcostalis

segmentove usporadani

netvori pletene

smisene nervy

v mezizebernich prostorech a pod 12. zebrem
motoricky: mezizeberni svaly, vSechny lateralni a
predni svaly brisni steny

senzitivné: kuzi vpfedu a na boku hrudniku a
bricha, pohrudnici a nastennou pobrisnici




Spatium intercostale




YEIVE: ahiem




Nervus intercostalis
somatosenzitivni vetve

* NN. cutanel laterales
— rr. mammarii laterales (T4-6)
— nn. intercostobrachiales (T2-3)

brachii med.
* N. Intercostobrachialis accessorius (T3)
* napric podpazim — nebezpeci preteti pri
lymfadenektomii
* NN. cutanel anteriores
— rr. mammarii mediales (T4-6)
 I1. pleurales (T1-12) et peritoneales (T7-12)

— ,défense musculaire”



Fascia pectoralis

Rami perforantes der : - M. deltoideus

Ligamenta A thoracica intema g \ A. und\V. axillaris

suspensoria mammaria

= Cooper'sche Bander N. cutaneus

brachii medialis




n. intercostobrachialis
(T2)

n. intercostobrachialis |
accessorius (T3)

l nervation ol lhebeasta dlocato of the nerves at risk during breast cancer sur gevy ICBN indicates
hialn: only); I1-V1, intercostal nerves 2 to 6, lateral cutaneous branches (sensory only);
pecto ral nerve (m xed sensory andmotor); LTN, long thoracic nerve (mmot only); MCN, medial
us nerve of the arm (sensory only); MPN, medial pectoral nerve (mixed sensory and motor); TDN,
thoracodorsal nerve (motor only).
Pain Med. 2014 Jun in press. Neural Blockade for Persistent Pain After Breast Cancer Surgery.




Nervus intercostalis
somatomoftorické vetve

* IT. musculares:
— mm. intercostales externi, interni, intimi (mm. subcostales)
— m. transversus thoracis (T1-6)
— m. serratus post. sup. (T1-4) etin. (T9-12)
— m. rectus abdominis (T7-12)
— m. obliguus abdominis ext. (T5-12)
— m. obliguus abdominis int. (T8-12)
— m. transversus abdominis (T7-12)
— m. pyramidalis (T12)
— m. quadratus lumborum (T12)



Regionalni anestézie HK
Povrchovy blok plexus cervicalis
Blok nn. intercostobrachiales

 pri pouziti vzduchoveho turniketu pro HK

Skin wheal

Sternocleidomastoid
muscle

Superficial

cervical plexus \
i

Copyright @2006 by The MoGraw-Hill Companies, Inc ;

Copyright @2006 by The McGraw-Hill Cormpanies, Inc 3l rights rezerved. f
M
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Obrna
mezizebernich
nervu

* iritace — bolesti
V mezizebri (pr. pasovy
opar = herpes zoster)

* Iritace z drazdeni
pobrisnice — reflexni
stah svalu bfisSni stény (=
défense musculaire) — pr.
zanet pobrisnice =
peritonitis




Reflexy na brise

Epigastricky T7-8

Mezogastricky T9-10

Hypogastricky T11-12




Plexus coccygeus S5-Co

mala pleten
na m. ischiococcygeus

motoricky

— m. levator ani

— m. ischiococcygeus
senzitivhe

— nn. anococcygel

 kUize mezi hrotem
kostrce a
konecnikem

bolesti pri zZlomeninach
kostrce

Truncus lumbosacralis

N. gluteus supenor

N. gluteus inferior

4 N

Pl AL d
FIBAID e | N

R. muscularis
SN (x m. levator ani)

N. ischiadicus



Senzitivni kozni Inervace

area radicularis somatosensoria (dermatom)

— okrsek kuze zasobeny 1 miSnim nervem (z 1 mlsmho ///
segmentu)

area nervina

— okrsek kuze zasobeny urCitym perifernim
somatosenzitivnim nervem

area radicularis visceralis

— oblast vnitrniho organu zasobeného
viscerosenzitivnimi nervy 1 segmentu

Headova (reflexogenni) zéna

— segmentova projekce citlivosti z organu do okrsku kuze

area radicularis sensoria = klize + organy + pleny zasobené 1
miSnim nervem (z 1 misniho segmentu)

area radicularis motoria = svaly Ci jejich Casti zasobené 1 misSnim
nervem (z 1 misniho segmentu)




Dermatom

Area innervated by
tngeminal nerve

kozni oblast
Inervovana z jednoho
misniho nervu
(misniho segmentu)




Headovy zony

\ ]
C, .
G, ® i / — Diaphragm
s, St .,
Ts o =
,--~2~_ s ,—“\\ Heart
C ¥ ~\) Esoph
5 el | y, o~ p agus
b | _y— et RS
i ’ Oesophagus v
\ == = __— Stomach J
A | /
‘ Liver and | V
gallbladder = . =t
, : N\ ' V Stomach
Small intestine . . 7
s |
—— Colon . Liver and gallbladder
L A Bladder Small intestine
S \
A \ Kidney,
/ testicle Colon

/ Urinary bladder

— Kidney and testis

|




Headovy zony

Branice (C3-C5)
Plice (T2-T5)
Srdce (C8-T4)
Jicen (T4-T8)

Varlata a vajecniky
(T10-T11)

Zaludek (T6-T9)
Jatra, zlucnik (T7-T9)
Streva (T8—L2)
Appendix (T11-T12)
Slinivka (T7—T9)
Ledviny (T10-L1)




Motoricka jednotka

JEDNA MOTORICKA JEDNOTKA

= skupina svalovych
viaken zasobena jednim
motoneuronem

e Cim ma mene
svalovych vlaken =
tim presnegjsi pohyb




Kazuistika 1

zena, 72 let

nekolik dni bolest sirici se z oblasti leve lopatky po
zadni strane paze a ulnarni strane predlokti do leve
ruky

AL AV 4 N4

obcCas ji pfi nevhodnem pohybu hlavou probudi ze
spanku

pocinajici hypotrofie svalu thenaru, mirné oplosténi
levé dlang, oslabena sila pfi rozvirani prstu levé
ruky

MR C patere — paramedianni vyhrez C6/7
zasahujici mirné do foramen intervertebrale I.sin. v
terénu kongenitalneé uzkeho paterniho kanalu



Kazuistika - reseni

» diagnoza: utlak korene C8

 |eCba: neurochirurgicka dekomprese



Kazuistika 2

Zena, 27 let
neprijemnosti s nosenim pevnych bot

obCasne parestezie v oblasti hrbetu 1. a
2. prstce

pozitivni Tinneluv priznak



Kazuistika 2 — reseni

diagnoza: paresis n. fibularis profundi

mistu utlaku: hrbet nohy
hypermobilita art. tarsometatarsalis pollicis
jednotka: exostosis cuneiformis et metatarsalis

,saddle bone deformity”; metatarsal cuneiform
exostosis







