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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 bunky (B) v mozekcu holuba — Santiago Ramén y Cajal (1899)



Typy bunék 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 jiz dokazou delit
synapse (zapoj)
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° Microtubule

Neurofibrils
Neurotransmitte

Dendrites
Synaptic vesicles
Synapse (Axcaxonick, -
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Neuroglia

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

—ependymove bunky
e 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 efektorove 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
« kiiZze (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.

Myelin

Endon

Myelin:
axon

Erythrc

Perinel



Vyvo

* neura
* neura
* neura

ni brazda
ni trubice
ni lista

/_h\—\j (la)

N ()

Neural plate  Neural

Shaping crest
Epidermis

(1b}

Folding

Convergence

Neural

N (4) crest

Closure

Epidermis

Neural crest
cells

Neural

tube



« somatosenzitvni

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

« somatomotoricka




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/hlsvovych gangliiich
« vstupuji do zadniho misniho rohu / mozkoveho
kmene

 tvofi vzestupé 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 ganlgia, vedou primo k nervosvalové ploténce

« visceromotoricka viakna (mimovolni motorika)
— bézi s hlavovymi nervy (lll, VII, IX, X)
— z nervu vystoupi jako pregangliovy r. communicans albus
— v autonomnim gangliu se prepojeni 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

. " . "/ f// ““"“V"‘{x\\’ . ’ ) /7
Ganglion spinale kureciho 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 a 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



Nervy mohou obsahovat az 5 druhu
funkcne odlisnych viaken

« somatomotoricka — ke kosterni svalovine trupu a
koncetin

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

* visceromotorka — k srdecCni svaloviné a k hladke
svaloviné organu, cév a zlaz
* VISCErosensory —z organu a srdce

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

Zastoupeni jednotlivych viaken se mezi nervy vyrazne lisi.



» 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 centrale
(centralni nervova soustava)

* medulla spinalis (micha)

* encephalon (mozek) AN
— truncus encephali (mozkovy kmen) < {7y
 medulla oblongata, pons, mesencephalon =

— cerebellum (mozecek)

— diencephalon (mezimozek)

 thalamus, hypothalamus, epithalamus,
metathalamus, subthalamus

— telencephalon (koncovy mozek)

« pars pallialis (hemispheria-polokoule), pars basalis
(bazalni ganglia), pars septalis (septum)




Telecephalon
(Hemispheria

Diencephalon
(Hypothalamus)

Mesencephalon

Pons

Medulla oblongata

Medulla spinalis

Cerebellum




——

D eashndie

O Sa S N “

Telecephalon (Hemispheria)
Diencephalon (Hypothalamus)
Diencephalon (Thalamus)
Mesencephalon
Pons
Cerebellum
Medulla oblongata
Medulla spinalis




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 :
' T6
=l 4
T7
—TS :
I8
T9
/TIO T10
Lumbar /-H . T
enlargement
/T1 2

\\ /'U L1

— 12

L2
13
L3
Internal terminal — L4
filum (pial part) L4
L5
L5
\.~ —Sacrum

External
terminal filum
(dural part)

A S1
/ &
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

{ \\_‘L
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Epaxialni a hypaxialni svalstvo

Vertical Skin

Yoo
.
.
.
g

Epaxial
Muscles

Y
------
.
ot
.

Horizéntal
Septum Hypaxial

Muscles

Vertebfa
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Makroskopie vetveni misniho nervu

How do you like
my dorsal and
ventral homs?

/Posterior root
Spinal ganglion
Also called dorsal root
P ganglion - DRG)

_ / ~Posterior ramus
Anterior root \
Anterior ramus
Spinal nerve

o David Kachlik 30.9.2015  Sympathetic ganglion



Membranes removed: anterior view
(greatly magnified)

Gray matter

. L r
White matter Filaments of dorsal roo

Dorsal root of sp

Filaments of v

— Spil

Ventral root «

Spinal ni



Véetve misniho nervu

r. anterior — tvori pletene — hypaxialni svaly
I. posterior — epaxialni svaly

. meningeus

— zpétna vetev do paterniho kanalu

— senzitivni a autonomni viakna

r. communicans albus

— pregangliova vlakna do truncus sympathicus a jeho
ganglii (C8-L3)
. 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 ‘

© David Kachlik 30.9.2015

15 predni strana trupu,
koncetiny






Proprioceptivni 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 —pseudounipolarnineuron
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 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




Tractus pyramidalis

2-neuronova draha
kura — sval

1. neuron = pyramidova
bunka mozkové kury

2. neuron = alfa-motoneuron
predniho misniho rohu

zkrizena draha (v urovni C1)
porucha: centralni
druhostranna obrna

TRACTUS PYRAMIDALIS

- fibrae cor

ticospinales (zkFizena draha)
- fibrae corticonuc

leares

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

1
W/
\
L
4
b =7
medulla oblongata
Y
b

SRR
ussat

' lobus frontalis
@ gyrus precentra lis
[ area 4

1
|II Il
| I| -
1]
1]
II |II I. nesron
|




Centralni (= spasticka) obrna

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

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

« zvysSené Slachové 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




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

snizene nebo vymizelé slachoveé reflexy (= hypo-,
areflexie)

nepritomné patologické pyramidove iritaCni reflexy
vyrazna svalova hypotrofie

snizené nebo vymizelé exteroceptivni (= kozni)
reflexy

typické poruchy citlivosti (podle korenu)



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 .
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* PNS

asi 2 mm/
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« CNS
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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,)




Rozdily mezi prednimi a zadnimi
vétvemi misnich nervu

Rami posteriores Rami anteriores
netvori pletene tvori pletenée
senzitivni i motorické 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

motoricky — hluboké zadové svalstvof
senzitivné — kGizi medialné pfi patefi J*



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 |EEETZaE

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 medil

— krizova krajina a bocCni 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 neryitcervicalisr ] — — e e

Rr. musculares

N. occipitalis minor

T i

R. thyrohyoideus

N, -auricUlaris magnus S

Nt ran SV ers s C o] | = !

Ansa cervicalis

Radix anterior - - - ——— - —————————— -
Radix posterior - ——————————————————"—""""""—
Connection to the/ —————————="""""""
bindung zum Plexus brachialis
Nn. supraclaviculares ———————~~""""_

N. phrenicus



sensory branches

(9]
(%]

[}
W

c4a

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.



Va supraorbital auriculotemporal Vc

Va supratrochlear

Plexus .
. . greater
cervicalis \ okeipital
' (C2)
dermatomy
Va external
nasal
(‘I}?
. = .. Vb
zygomatic
Vb infra- /
orbital )

lesser occipital
(C2)

greater
auricular
(€2, C3)

Vc mental

Vc buccal

C3) 3, C4) C3,C4,C5




— N M N M
> > > 0 O

Dermatomy
hlavy a krku



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 C3-4 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 (Cruchetuv 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



Rami 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, vsSechny lateralni a
predni svaly brisni steny

senzitivné: kuzi vpredu a na boku hrudniku a
bricha, pohrudnici a nasténnou pobfrisnici




Nervus intercostalis
somatomoftorické vetve

e IT. musculares:

— mm. intercostales externi, interni, intimi (mm.
subcostales)

. transversus thoracis (T1-6)

. serratus post. sup. (T1-4) etin. (T9-12)
. rectus abdominis (T7-12)

. obliqguus abdominis ext. (T5-12)

. obliguus abdominis int. (T8-12)

. transversus abdominis (T7-12)

. pyramidalis (T12)

. quadratus lumborum (T12)



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”



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.




Spatium intercostale




YEIVE: ahiem




Regionalni anestézie HK
Povrchovy blok plexus cervicalis
Blok nn. intercostobrachiales

 pri pouziti vzduchového 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

s orights resarus d.



Obrna
mezizebernich
nervu

* Iritace — bolesti
V mezizebri (pr. pasovy
oper = herpes zoster)

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




Reflexy na brise

Epigastricky T7-8

Mezogastricky T9-10

Hypogastricky T11-12




Senzitivni kozni Inervace

area radicularis (dermatom)

— okrsek kuze zasobeny 1 misSnim kofenem (z
misniho segmentu)

area nervina

— okrsek kuze zasobeny 1 perifernim
senzitivnim nervem

area radicularis visceralis

— oblast vnitrniho organu zasobeneho
viscerosenzitivnimi nervy 1 segmentu

Headova (reflexogenni) zona

— segmentova projekce citlivosti z organu do
okrsku kuze




Dermatom

kozni oblast
inervovana z
jednoho
misniho
nervu
(misniho
segmentu)

Area innervated by
tngeminal nerve

Area innervated by
tngeminal nerve




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
Slinivka (1

(T11-T12)
"7-T9)

Ledviny (7

"10-L1)






Plexus brachialis (C4-T1)

* truncus (kmen)
superior (C4+C5+C6)
medius (C7)
iInferior (C8+T1)

fissura scalenorum

 fasciculus (svazek)

lateralis ™
medialis
posterior

axilla — vztah k a. axillaris

 pars supraclavicularis

* pars infraclavicularis




b

R. anterior nervi cervicalis V

N. dorsalis scapulae
N. suprascapularis

Truncus superior
Truncus medius

N. subclavius

N. thoracicus longus
Truncus inferior

Fasciculus lateralis
R. anterior nervi thoracici |

Fasciculus medialis

N. pectoralis medialis

Fasciculus posterior
Clavicula

N. pectoralis lateralis

N. axillaris

N. musculocutaneus Nn. subscapulares

A. axillaris N. thoracodorsalis
N. medianus
N. cutaneus antebrachii medialis,
N. radialis N. cutaneus brachii medialis

N. ulnaris



Plexus brachialis — axilla

Spinal sensory gangiion (postenor root ganglion)

Posterior ramus Posterior root
Anterior ramus Anterior root
Three trunks—supernor, middie, and inferior
Three anterior divisions—superior. middle. and inferior c5|

Coracoclavicular ligament , —
C6| Anterior rami
(roots of

Coracoacromial ligament e e [ P C7| beachial plaxus)

il

Articular disc of
stermoclavicular joint

Clavicle

Costeclavicular
igament
181 rid

Racial Median Ulnar Axiary nerve

neve nerve  neve  Musculocutaneous
| nerve |

Anterior view

Terminal branches (peripheral nerves)



Plexus brachialis — obrna (horni)

 Uzinovy syndrom ve fissura scalenorum
« porodni trauma (krk a rameno), pad, trh HK

* Erbova-Duchennova obrna (horni typ)
— ,waiter/porter's tip hand”

— postizeni n. suprascapularis, n. musculocutaneus, n.
axillaris a Cast n. radialis (m. brachioradialis)

— ztrata citlivosti

— Erbuv bod: 2-3 cm nad kli¢ni kosti
— spojeni korene C5 a C6

' ~ Brachial Plexus is
"~ stretched

due to traction.




Plexus brachialis — obrna (dolini)

» pad ze stromu se zachycenou pazi

» Dejerine-Klumpkeoveé obrna (dolni typ)
— postizeni C8 a T1
— drapovita ruka ztrata citlivosti
— "Klumpke the monkey hung from a tree"

— postizeni T1 muze vyvolat Claude Bernarduv-
Hornertv syndrom

frig




Plexus brachialis — druhy poraneni
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Plexus brachialis
Nervy a jejich koreny

n. phrenicus C3-5

Nn. musculocutaneus C5-7

n. medianus C5-T1
n. ulnaris

n. cutaneus antebrachii med. C8-T1

n. cutaneus brachii med.

n. axillaris C5-6

n. radialis C5-C8 (T1)




Pars supraclavicularis plexus brachialis

= motorické nervy pro spinohumeralni svaly,
torakohumeralni svaly a pro svaly lopatky

* n. dorsalis scapulae
— mm. rhomboidei
— m. levator scapulae
* N. suprascapularis
— m. supraspinatus + m. infraspinatus (+ m. teres minor)
— kloubni pouzdro (jedina smisena vetev) !

— topograficka mista: incisura scapulae +
Incisura spinoglenoidalis




Pars supraclavicularis plexus brachialis

* n. thoracicus longus
— m. serratus anterior

n. thoracodorsalis
— m. latissimus dorsi

* Nn. subscapulares
— m. subscapularis
— m. teres major

n. subclavius
— m. subclavius

* Nn. pectoralis medialis et |lateralis
— m. pectoralis major et minor




Obrna n. thoracicus longus

« kridlovita lopatka (scapula alata)
— odstava dolnim uhlem

zvyraznena pri odstrkavani
predmetu pri prepazenych
pazich



Pars infraclavicularis plexus brachialis
Fasciculus lateralis

* Nn. musculocutaneus C5-7
— motoricky — pfedni skupinu svalu paze
— senzitivhé — n. cutaneus antebrachii lateralis
— skrz m. coracobrachialis

 n. medianus C5-T1
— z radix lateralis (fasc. lat.) et medialis (fasc. med.)

— motoricky — svaly predni skupiny predlokti, svaly thenaru
(2,5) a mm. lumbricales | et I

— senzitivné — kuze radialni poloviny zapésti, dlané a 3,5
prstu (pfesah na nehty)
— axilla, fossa cubitalis, canalis pronatorius, canalis carpi






Pars infraclavicularis plexus brachialis
Fasciculus medialis

* n.ulnaris C8-T1

— motoricky — 1,5 svalu predni skupiny predlokti, svaly
hypothenaru, 1,5 svalu thenaru, mm. interossei, 2 mm.
lumbricales

— senzitivné — kuze ulnarni ¢asti zapésti, dlané a hrbetu ruky,
1,5 prstu palmarné a 2,5 prstu dorzalne

— axilla, sulcus nervi ulnaris, canalis cubitalis, canalis ulnaris
* n. cutaneus brachii medialis C8-T1

— senzitivné — ulnarni ¢ast paze
* Nn. cutaneus antebrachii medialisC8-T1

— senzitivné — ulnarni ¢ast predlokti

— axilla, sulcus bicipitalis medialis, hiatus basilicus




Pars Infraclavicularis plexus brachialis
Fasciculus posterior

 n. axillaris C5-C6

— motoricky m. deltoideus a m. teres minor

— senzitivné — n. cutaneus brachii lateralis superior = kiiZe nad
m. deltoideus a lateralné na proximalni Casti paze

— axilla, foramen humerotricipitale

* n. radialis C5-C8 (T1)

— motoricky zadni skupinu svalu paze a zadni a lateralni skupinu
svalu predlokti

— senzitivne — n. cutaneus brachii lateralis inferior, brachii
posterior et antebrachii posterior = klze dorzalni plochy paze a
predlokti, radialni poloviny zapesti, hrbetu ruky a 2,5 prstu

— axilla, sulcus nervi radialis, fossa cubitalis, canalis supinatorius



nn. supraclaviculares

aneus brachii lat. sup.

n. cuneus brachii lat. sup. {n. axillaris)

Senzitivni |
inervace "

Litaneus brachii lat. inf.

{n. radialis)
K n. cutaneus brachii med.
n. cutaneus brachii post.
{n. radialis)
n. cutaneus

antebrachii lat.
(n. musculo-
cutan eus)

n. cutaneus antebrachif
(n. musculocutaney

n. cutaneus antebrachii med.

n. cutaneus antebrachii post. 3
(n. radialis)

r. superficialis
n. radialis

r. palmaris n. mediani

r. palmaris n. ulnars

nn. digitales dorsales
n. ulnaris

I
4O David Kachlik 30.9.2015

nn. digitales palmares
n. mediani



Reflexy na HK

Bicipitovy C5
Styloradialni C6
Tricipitovy C7
Reflex flexoru prstu C8




Obrny

LI W 4

e poraneni, vnejsi utlak

e uzinovy syndrom = utlak nervu v anatomicky
vytvoreném a definovaném topografické miste
(,tunelu), v némz se ogekava postizeni

— parestézie az anestézie v area nervina postizeneého
nervu

— obrna (paréza) podle motorické inervace postizeného
nervu

Tinelav priznak — poklep nad regenerujicim nervovym
kmenem vyvola mravenceni v jeho inervacni oblasti az
do mista regenerace nebo Castecné leze (parestezie se
povazuji za znamku probihajici regenerace)



Obrna n. axillaris C5-6

« foramen humerotricipitale
» ochablé rameno (m. deltoideus)
* ZvySene nebezpeci vykloubeni




Obrna n. musculocutaneus C5-7

e vZacha
e Vv M. coracobrachialis

» kluzné vazivo kolem pruchodu nervu
svalem

* nebyva uzinovy syndrom !



klicni kost




MC in the coraco-
brachialis muscle

(Regular MC patterns O




* ligamentum Struthersi
e lacertus fibrosus
 canalis pronatorius
 canalis carpi (syndrom karpalniho tunelu)
Jorisahajici ruka; opicCi ruka” (preacher's; ape hand)
neschopnost opozice palce a flexe 2. a 3. prstu

priznak mlynku —,meleme z pohadky Pysna
princezna“ nelze udélat ®

« ape hand deformity




Obrna n. ulnaris C-T1

* sulcus nervi ulnaris
e canalis cubitalis
 canalis ulnaris Gyuoni

Claw hand of
the first and
second finger

,drapovita ruka (claw hand)”

- extenze MP kloubu, flexe IPP a IPD kloubu,
abdukce palce

- neschopnost rozevrit a sevrit véjif prstu

- Fromentuv priznak — neudrzi papir mezi
palcem a ukazovackem bez flexe v IP kloubu
palce

a»/\DAM



Obrna n. radialis C5-C8

—— —

* sulcus nervi radialis (zlomeniny)

« za hlaviCkou radia (zlomeniny)

 canalis supinatorius (r. profundus NR)
—Frohseho arkada *

syndrom labuti Sije/krku

(pronace a flexe, addukce palce)
= ,kapkovita ruka (drop hand)”
,oaturday night's palsy”

SSS BRANCARD



Regionalni anestezie HK
Plexus brachialis

* interskalenicky blok
— proti proc. transversus C6 do
fissura scalenorum R
I
WWW.Rnysora.com

Brachial plexus

ey

vy v
&
e AL

Subclavian anuy‘\

The )t m-arkings outline the claviele and stemo-cleidoma_sioid
muscie. The muscle has been removed to uncover the
scalene muscles and brachial plexus



Regionalni anestézie HK
Plexus brachialis

|

Middla

scalene muscle )

Brachial I

plenus T
‘ -.l_.-i

m\m s

Subclavian

» supraklavikularni blok

« infraklavikuarni blok




Regionalni anestezie HK

Axilarni blok

pfed nebo skrz cévy — parestézie — stimulace nervu
— ultrazvuk — perivaskularni infltrace

n. musculocutaneus odstupuje velmi proximalne!

Musculocutaneous nerve
" Intercostobrachial nerve
Median nerva

lo 12:67 |

et s ﬂ'—EEL_
o i... _ " g e
," Axilﬂ fr-t‘ﬂr'll_.rff"

N

Axillary artery

Medial

_ brachial Volar

Ulnar Nerve

- J'-'-|"'

Radial Nerve

s Dual

“igure 2 = Axillary Brachial Plexus Blockade. Transversal cut sho-|
wing the tip of the neadle close to the median nerve and other
structures of the brachial plexus. Image obtained by a 6-13 Medial
MHz linear transducer (Sonosite Micromaxx®, Sonosite, Bothell, Sopyright ®@2006 by The McGraw-Hill Companies, Inc
United States) 8l rights reserved, :



Regionalni anestezie HK
Blok n. musculocutaneus

* k doplneni axilarniho bloku jehla skrz m. coracobrachialis

kontrola obou bloku: / N
,pull-push-pin-pin® 7. 5"

* "pull” (flexe paze) - n.
musculocutaneus e V)
* "push” (tlak paze proti
odporu) - n. radialis

* "pin" (thenar) - n.
medianus

« "nin" (5. prst) - n. ulnaris




Regionalni anestezie HK
Bloky perifernich nervu

Nerve blocks at the elbow

a Ulnar nerve block

a Medial humeral epicondyle, b ulnar
erve, ¢ sulcus, d olecranon.

b Median nerve block

a Median nerve, b biceps tendon, ¢
brachial artery.

¢ Radial nerve block

a Finger palpating lateral humeral
epicondyle, b biceps tendon.




Regionalni anestézie HK
Blok n. medianus

« fossa cubitalis: stfed, medialne od tendo m. bicipitis brachii
. zécrl)éstl’: mezi tendo m. palmaris longus a tendo m. flexoris carpi
radialis

_ateral ] tUst |

i
3 B
i

_#
= Darsal
viedian nerve ———
- . i Palmaris longus
=lexor carpi il :
adial muscle ——- | l: | tendon
Ul
I '
s
i ||| 1

Dorsal
Zopyright @2006 by The MoSraw-Hill Carmpanies, Inc ! Zopyright @2006 by The MoGraw-Hill Companies, Inc



Regionalni anestezie HK
Blok n. ulnaris

sulcus n. ulnaris: 2-3 cm proximalné — nikdy do zlabku !

zapesti: proximalne od 0S pisiforme + medialné (vne) od a.
ulnaris

Wedial
apicondyle

hrouate
igament

C!Iecranunﬂ
process I

Palmaris

longus
tendon | ulnaris tendon
Ulnar artery
Zopyright @2006& by The MoGraw-Hill Cormnpanies. Inc ' Zopyright @2006 by The MoSraw-Hill Companies, Incs

all vights reserve d. | 4] rights reserve d.



Regionalni anestezie HK
Blok n. radialis

« fossa cubitalis: proximalné od ni, shora k epicondylus h. lateralis
« fossa cubitalis: uvnitr, lateralné od tendo m. bicipitis brachii

« foveola radialis: proximalné mezi a. radialis a tendo m. flexoris carpi
radialis

3rachialis i
nuscle r
Deltoid muscle Lateral Median
epicondyle nerve
Brachial
artery
Brachial artery
Radial nerve Iadial nerve 3
Brachialis muscle
Triceps muscle ‘
| Jrachicradialis f
nuscle r
Biceps muscle
Radial nerve
Brachial artery  §
Lateral epicond Radius )
toral epicondyte — Ulnar styloid
Jadial nerve process |
— Palmaris longus
“lexor carpi tendon [
adialis tendon [
. Zopyright @2006 by The McGraw-Hill Companies, Inc . .
ull rights reserve d. + Radial artery

Zopyright @2006 by The MoGraw-Hill Companies, Inc
all rights reserve d. ;



Regionalni anestezie HK

Blok nn. digitales

e zboku k prstu
« vzdy pro dvé vétve z ruznych nervu (n. radialis, ulnaris,

medianus)




Plexus coccygeus S5-Co

mala pleten
na m. ischiococcygeus

motoricky

— m. levator ani

— m. ischiococcygeus
senzitivhe

— nn. anococcygei

 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



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 interventriculare l.sin.
v terénu kongenitalné uzkeho paternino 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







Plexus lumbalis T12-L4

n. iliohypogastricus
n. ilioinguinalis

n. genitofemoralis
— 1. genitalis

— 1. femoralis

n. cutaneus femoris
lateralis

n. femoralis
n. obturatorius




Plexus lumbalis

(T12-L4)

n.

lohypogastricus

T12-L1

n.

loinguinalis

L1

n. genitofemoralis

L1-2

n. cutaneus femoris
lat.

L2-3

n. femoralis

(L1)
L2-4

n. obturatorius

L2-4
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Obrny

 N. 1lioinguinalis
- Iritace — bolest v t7islech s propagaci do Sourku
 N. femoralis

- vleze nelze zvednout koncetinu, stoj je nestabilni, nelze
dupnout, nemozna chuze bez opory, nelze podiepnout,
obtizna chlize do schodi, (genu recurvatum)

e N. obturatorius

- oslabena addukce a vnéjsi rotace, nelze kiizit dolni
koncCetiny

- pf. vzacné tlak t€hotné délohy

- pt. vzacné tlak kylou — Howship-Rombergiiv syndrom —
bolest1 vystrelujici do kolene

e N. cutaneus femoris lateralis

- meralgia paresthetica (= parestézie na predni bocni strané
stehna)




Plexus sacralis (L4-S4)

 truncus lumbosacralis

e N. obturatorius accessorius - 9 %



Koreny x nervy III.

n. gluteus superior L4-S1
n. gluteus inferior L5-S2
n. cutaneus femoris post. S1-S3
n. ischiadicus L4-S3
n. pudendus S2-4
(n. cutaneus perforans) L3-4

n.m. piriformis, n.m. obturatorii int., m.m. quadrati fem.

Plexus coccygeus

S4-Co




n. gluteus superior

n. gluteus inferior \
n. cutaneus femoris
posterior

n. ischiadicus

— n. tibialis

— n. fibularis com.

n. pudendus o |
\
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N. pudendus

topografie

— foramen infrapiriforme

— foramen ischiadicum minus (kolem spina ischiadica)
— fossa ischioanalis

— canalis pudendalis Alcocki

somatomotorické vétve (rr. musculares):

—m. levator ani, m. ischiococcygeus, m. sphincter ani
externus, mm. perinei

visceromotorické vétve:
— corpora cavernosa, Corpus spongiosum

somatosenzitivni:

— ktize 11t€ (n. rectales inferiores)

— hraz + Sourek J&/velké stydké pysky @ (nn. perineales)
—pyj d/postévacek Q (n. dorsalis penis S/clitoridis Q)






nn. clunium sup.

I

I
n. iliohypogastricuss n. iliohypogastricus
nn. elunium

n. ilicinguinalis

r. femoralis
n. genotofemoralis

n. cutaneus
femoris lat.

r. cutanei ant.
n. femoralis

n. cutaneus
femoris lat.

r. cutaneus
n. obturatorii

n. cutaneus
femoris post.

ir. cutanei ant.
n. femoralis

n. cutaneus surae lat.

(n. fibularis communis)
n. cutaneus surae lat.

(n. fibularis communis) §
n. saphenus

n. suralis
(n. cutaneus surae med.+
r. communicans fibularis)

n. cutaneus dorsalis
med. + intermedius

¢ (n. fibularis superficialis) r. superficialis

n. cutaneus dorsalis lat. n. plantaris lat.

(n. suralis) n. fibularis

profundus n. plantaris med.

In. tibialis)



Obrny

 Nn. glutei

- ,,kachni chuze* - vazne abdukce, vnitini rotace a extenze, obtize
pi1 chtuzi do schodu

 N. ischiadicus

- pacient muze chodit, jen zakopava

 N. tibialis

- nelze zvednout patu, odvinout j1 pi1 chlizi od podloZky, postavit se
na Spicky

- drapovité seviené prsy, pii chiizi dopada na patu (pes calcaneus =
pes excavatus)

 N. fibularis communis

- pt1 chliz1 pfepada Spicka plantarné€, chodidlo dopleskava na
podloZku, proto pacient zveda nohy vysoko =, kohouti chiize /
stepaz

- klenba je propadla, nelze stat na paté

* N. pudendus

- ¢asteCna inkontinence moce a stolice, ¢asteCné poruchy erekce




Reflexy na DK a panwvi

Kremasterovy L1-2
Patelarni L2-4
Rexlex Achillovy Slachy L5-S2
Medioplantarni L5-S2
Adduktorovy L2-4
Analni (sliznicni) S3-5
Tibio-femoro-posteriorni (hamstringovy) L4-S1
Peroneo-femoro-posteriorni (bicipitovy) L5-S2




Regionalni anestezie 3.

blok psoatického prostoru:

 n. femoralis + cutaneus fem.lat. + obturatorius +
genitofemoralis + Cast n. 1schiadicus

o zezadu skrz m. quadratus lumborum mezi onen a m.
psoas major, vyse L5, nejmeéné 12 cm

triselna blokada (..3 v 1%):
e n. femoralis + cutaneus fem.lat. + obturatorius

 pod lig. inguinale, lat. od a. femoralis, aplikace
proximalné —

paravertebralné: L2-4
e zezadu na n. femoralis




Regionalni anestezie 4.

n. cutaneus femoris lat.:
« 2 cm med.+ dist. od SIAS (pod fascii)
n. obturatorius:

e 2 cm med. + dist. od tuberculum pubicum,
smer na ramus 1nf. ossis pubis, 7-10 cm

n. 1Ischiadicus: vzadu

* Spojnice trochanter major a apex 0ssis
coccygis: 3-5 cm distalné od medialni tietiny
spojnice trochanter major + SIPS

* nad okrajem m. piriformis




Regionalni anestezie 3.

n. Ischiadicus: vepiedu

 ligamentum inguinale, kolmice od medialni
tretiny na rovnobézku od trochanter major

« 10 cm hluboko

n. tibialis: za maleollus med., lat. od tepny
n. suralis: lat. od malleolus lat.

n. saphenus: med. od malleolus med.

n

n

. fibularis spf.: med. od malleolus lat.

. fibularis prof.: mezi Slachami m. tibilias nat. a
m. extensor hallucis longus




A plv.igté Vés éekajl’ 00000
hlavové a  autonomni nervy.




