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ZAKLADY MOTORIKY, FUNKCIA HLAVOVYCH
NERVOV




FYZIOLOGIA MOTORICKEHO SYSTEMU

Klasifikacia drah

Pyramidové — dvojneurdnové, ,,volovy pohyb*

Tr. corticospinalis — svaly trupu (tr. corticospinalis anterior) a koncatin (tr. corticospinalis lateralis)

Tr. corticobulbaris — hlavové nervy

Extrapyramidové — ,,siet’ neuronov®, mimovolové pohyby, posturalne

Tr. rubrospinalis — regulacia svalového tonusu flexorov

Tr. vestibulospinalis — balans a posturalita (drzanie tela)

Tr. reticulospinalis — autonémne funkcie, posturalita, chdza

Tr. tectospinalis — pohyby hlavy a krku v odpovedi na rézne stimuly

Tr. olivospinalis — motoricka funkcia (prepojenie medulla oblongata a prednych rohov miechy)

I.4.2026



‘ ’v Internal capsule
Midbrain \ N / Crus cerebn
'\
1 Corticospinal
HT tract
Pons ~ \7 &
o AE - o
NG [P E Basilar part UMN
: °_ of pons
~ Pyramid of
medulla
Medulla -x- T—t— INN
N T l’yramud;_ll SN
decussation
Lateral
corticospinal
tract
Skeletal Antenior
muscle corticospinal
tract
Spinal cord

f

Pyramidovy trakt o )
Extrapyramidovy systém =»

https://neupsykey.com/wp-content/uploads/2017/01/B9788131223079500176_gr4.jpg
https://i0.wp.com/pocketdentistry.com/wp-content/uploads/2022/12/cs_18561635.jpg?w=960

Parietotemporopontine tract

o
Occipitomesencephalic tract {

Putamen and globus pallidus \

From cerebellum
(fastigial nudeus)

Pontine nuclei \

Tegmental nudeus
/ Red nucleus
o 4§

Ventral lateral nucleus

Rubrospinal tract

Olivospinal tract

Lateral corticospinal tract

Lateral vestibulospinal tract

Frontopontine tract

Corticospinal tract with extrapyramidal fibers

Thalamus

Head of caudate nucleus

Substantia nigra
Pyramidal tract

To cerebellum

Inferior olive

Annulospiral fiber (1a)

Colgi fiber (1b)

al Fiber y Fiber

Pyramid
Anterior corticospinal tract
/
Tectospinal tract
\ — Reticulospinal tract
L, g Interneuron
/ Alpha motor neuron



PYRAMIDOVY SYSTEM - HORNY A DOLNY MOTONEURON

Horny motoneuron

Lokalizacia — area 4 (gyrus precentralis) -> primarna motoricka kora
= 5 vrstiev neuronov — vrstvy 2,3 a 5 su excitacnhé

=  Prijima impulzy z premotorickej kory (area 6, naucené pohyby) a suplementarnej motorickej kory (area 6 medialne, planovanie,
koordinacia a posturalita)

Transmitter — glutamat
Drahy
= 90 % sa krizi — decussatio pyramidum -> tr. corticospinalis lateralis -> priama motoricka funkcia, KONTRALATERALNE

= 10 % sa nekrizi -> tr. corticospinalis anterior -> kontrola axialneho pohybu a proximalnych ¢asti konéatin. KONTRALATERALNE (skrizenie
na urovni miechy)
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PYRAMIDOVY SYSTEM — HORNY A DOLNY MOTONEURON

" Dolny motoneurdn
® Lokalizacia — predné rohy miechy
= Inervuje svaly ipsilateralne

=  Transmitter — acetylcholin

= Aktivny na neuromuskularnej platnicke -> vazba na Ach-R -> otvorenie Na* kanélov -> akény potencial -> uvolnenie Ca?* z
endoplazmatického retikula -> kontrakcia svalu -> rozlozenie Ach enzymom acetylcholinesteraza*
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Horny (centralny) motoneuron

Regulacna funkcia
Riadenie pohybovych schém

OPERATOR

Svalovy tonus
Troficka funkcia
Sucast’ reflexneho obluka

REAKTOR Interneuron

Dolny (periférny) motoneuron
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KATEGORIE MOTORICKYCH NEURONOV

®  Delenie

= Somatické (mozgovy kmen, predné rohy miechy)

= Alfa — inervacia viacerych svalovych vlaken (extrafuzalne) -> synchronna kontrakcia

= Beta — extrafuzalne aj intrafuzalne vlakna - ???

= Gama — inervacia svalovych vretienok -> regulacia senzitivity (,,fine-tuning motoriky)
= Branchidlne (mozgovy kmen)

= |nervacia hlavovych nervov (motoricka zlozka) -> n.V,VII, IX, X, XI
= Visceralne

= Sympatikus ->Th-L2

= Parasympatikus — hlavové nervy — lILVI, X, X + S2-54 Gsek
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POSKODENIE HORNEHO MOTONEURONU




PRICINY POSKODENIA HORNEHO MOTONEURONU

= Cievna mozgova prihoda -> az 80 % pacientov vykazuje znamky syndromu horného motoneurénu (HMS)
= Trauma a Urazy -> az 33 % pacientov ma znamky HMS
= Vratane spinalneho Soku
= Demyelinizacné ochorenia
= Skleréza multiplex
= Neurodegenerativhe ochorenia
= Amyotroficka lateralna skleroza
= Primarna lateralna skleroza
= Atypicky parkinsonizmus
= Nutricné — napr. deficit vitaminu B12

= Nadory
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SYNDROM HORNEHO MOTONEURONU (HMS)

= Definicia -> subor priznakov spésobenych absenciou funkcie horného motoneurdnu
= ,Reaktor” je bez dozoru -> nekontrolovana sila, deliberacné fenomény
= Typicke prejavy
= Slabost’ svalov -> pyramidova plégia
= Spasticita -> ,,Fenomén vreckového noza* -> pri pohybe koncatinou najprv vacsi odpor, potom odpor klesa
= Klonus -> rytmické, involuntarne kontrakcie (5 — 7 Hz)
= Hyperreflexia hlbokych sfachovych reflexov -> reflexny obluk je aktivny, bez kontroly

= Hyporeflexia superficialnych reflexov (napr. kremasterovy reflex) -> vyzaduju zlozitl polyneuralnu drahu pod stimulaciou
horného motoneurdnu

= Synkinézie -> dvihnutie ruky sposobi pohyb nohy
= Ko-kontrakcie -> fyziologicky stabilizuja kib, pri HMS znizuju pohyblivost’

= Delibera¢né fenomény — Babinského priznak, Hoffmannov priznak, Brissaudov priznak 42026



Upper Motor Neuron (UMN) Disease: Pathogenesis and Clinical Findings

Author: Stroke (in the
Yan Yu cortex, sub-cortex,
Reviewers: or brainstem)
Owen Stechishin \

Trauma to the
central nervous
system

Brain
neoplasm

CNS infections/
abscesses

Myelopathy (spinal cord trauma,
neoplasm, spondylosis, disc
herniation, multiple sclerosis)

Dustin Anderson
Scott Jarvis*
*MD at time of publication

Note on terminology & anatomy:

* Upper motor neurons (UMNs, aka.
“1st-order motor neurons”, part of
the central nervous system)

I

Upper Motor Neuron (UMN) Disease:

Inability of upper motor neurons to properly
signal and control lower motor neurons and

associated skeletal muscle

4/\>

J transmission of

* UMNs innervating the body run
from the primary motor cortex
down to the ventral horn of the
spinal cord via the “corticospinal”
or “pyramidal” tract.

* UMNs innervating the cranial
nerves run from the primary
motor cortex down to the cranial
nerve nuclei in the brainstem, via
the “corticobulbar” tract.

* Lower motor neurons (LMNs, aka.
“2nd-order motor neurons”, largely
part of the peripheral nervous
system)

* [MNs innervating the body run
from the ventral horn of the

desired muscle
contraction signals

l

Weakness
(gradual loss of
strength on exam)

e

Weakness of Spasticity
upper limb (Hypertonicity)
supinator muscles <4— (muscles are more
+ spasticity of
pronator muscles

rigid and contracted
at baseline)

J Upper motor neuron regulation/
inhibition of lower motor neuron
(peripheral motor nerve) activity

4/\>

N generalized lower motor
neuron stimulation of
skeletal muscle

/

\

J, Upper motor neuron

suppression of reflexive

big toe extensor muscle
contraction

Hyperreflexia l
(Deep-tendon reflexes Abnormal plantar reflex
exaggerated; (Babinski’s sign)
develops days after (Up-turning/extension of

UMN injury) big toe when the lateral

spinal cord to the target muscle.
* [ MNs innervating the head/

shoulders are found in the cranial

nerves themselves (CN 3, 4, 5, 6,

Pronator Drift
(patient unable to hold

l v
Muscle bulk remains normal
(Since muscles are still being

sole of the foot is rubbed
from heel to toe with a
blunt tip instrument)

7,9,10,11,12) outstretched arms in v eSS httPS-/;;i;gEZil:fe-uca|
supinated position with content/uploads/2015/0
eyes closed) 5/Upper-Motor-
Neuron-UMN-
Legend: Pathophysiology = Mechanism  Sign/Symptom/Lab Finding Complications | Published November 22, 2012 on www.thecalgaryguide.com m Disease.jpg



The Babinski Reflex

Babinského priznak -> podrazdenie
chodidla ostrym predmetom
’ D Fyziologicky — plantarna flexia
7 L Patologicky — plantarna extenzia a

abdukcia prstov

test negative positive

MEebDICALNEWSTODAY

Flip the terminal phalanx of the middle finger

)

Hoffmannov priznak — drzanie
prostrednicka a brnknutie po nechte

Fyziologicky (neg.) — bez reakcie Brissaudov reflex — pohyb chodidla
Patologicky (pozit.) — flexia palca a Fyziologicky (neg.) — bez reakcie
Observe for reflex flexion of IPJ of index fi nd thumb UkaZOVéka Pat0|0giCk)’ (POZit.) _ napnutie m. tensor
fasciae latae (Sipka)
I.4.2026
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POSKODENIE DOLNEHO MOTONEURONU




PRICINY POSKODENIA DOLNEHO MOTONEURONU

= Herniacia intervertebralnych diskov -> radikulopatie
=  Trauma periférnych nervov

" Virusové ochorenia postihujuce predné rohy miechy -> poliovirus, enterovirusy, herpes simplex (HSV | a 2),
varicella-zoster, HIV a HTLY, flavivirusy (zapadonilskej horucky, Powassan, japonskej encefalitidy, kliest'ove;j
encefalitidy)

®  Guillain-Barré syndrom
= Botulizmus

= Amyotroficka lateralna skleroza
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SYNDROM DOLNEHO MOTONEURONU

= Definicia — subor priznakov sposobenych absenciou priznakov dolného motoneuronu
= Nefunguje ,reaktor* -> nedodava ,,prud*
= Typicke prejavy
= Svalova paréza az paralyza
= Hypotodnia az atonia -> absencia impulzov z nervovej drahy
= Strata kontroly nad aktivitou svalu
=  Fascikulacie — zasklby svalovych snopcov
=  Fibrilacie — zasklby jednotlivych vlaken
=  Hypo- az areflexia -> poskodenie eferentnej Casti reflexného oblika

= Svalova atrofia (vyvija sa s postupom casu) -> inervacia dava svalu trofické signaly
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Lower Motor Neuron (LMN) Disease: Pathogenesis and Clinical Findings

Author:

Yan Yu
EEEEE—— Reviewers:
Myopathies Neuromuscular Owen Stechishin
(congenital, Junction Peripheral Neurodegenerative Nerve Root Peripheral Dustin Anderson
inflammatory, etc) disease Neuropathy diseases (i.e. ALS) Radiculopathy nerve trauma Scott Jarvis*
\ ) * MD at time of
l l publication
Muscles themselves are Direct physical damage to lower motor
unable to respond to in- neurons prevents them from conducting
tact LMN signals signals for muscle contraction .
Note on terminology & anatomy:
\/ * Upper motor neurons (UMNs, aka.
“1st-order motor neurons”, part of
Lower Motor Neuron (LMN) Disease: the central nervous system)
Inability of lower motor neurons to stimulate * UMNs innervating the body run
effective skeletal muscle contractions. from the primary motor cortex
down to the ventral horn of the
/\ spinal cord via the “corticospinal”
Since motor and sensory or “pyramidal” tract.
Signals for muscle contraction, generated NEUEORS us_ually run in the * UMNs innervating the cranial
by upper motor neurons, cannot be same peripheral nerve, nerves run from the primary
passed onto muscles damage to the nerve may motor cortex down to the cranial
also cause sensory deficits nerve nuclei in the brainstem, via
the “corticobulbar” tract.
l * Lower motor neurons (LMNs, aka.
Muscles supplied Muscle fibers, J stimulation of J ability of J ability to “2"d-order m°t_°r neurons”, largely
by the lower being electric muscle means |,  muscles to contract sense part of the peripheral nervous
motor neuron units themselves use of the in response to tendons system) ) )
! S . : : * LMNs innervating the body run
cannot contract can spontaneously muscles supplied reflexive spinal stretching ;
. . . rom the ventral horn of the
as desired contract on their by the lower signals ;
spinal cord to the target muscle.
awn motor neuron * [MNs innervating the head/
l l shoulders are found in the cranial
nerves themselves (CN 3, 4, 5, 6,
Weakness or Fasciculations Muscle atrophy J Deep tendon reflexes 7,9, 10,11,12)
flaccid paralysis (visible twitching (over time) (at those muscles supplied by
(gradual loss of of skeletal the lower motor neuron)
strength on exam) muscle)
Legend: Pathophysiology Mechanism  Sign/Symptom/Lab Finding Complications | Published November 22, 2012 on www.thecalgaryguide.com @ [0]S]0)]

https://calgaryguide.ucal
gary.ca/wp-
content/uploads/2015/0
5/Lower-Motor-
Neuron-UMN-
Disease.jpg
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Bulbar

Face
Pharynx
Tongue

Cervical
Upper
limbs

Thoracic
Trunk
Diaghragm

Lumbar

Lower
limbs

LMN signs

Facial weakness (lower half)
Facial fasciculations
Tongue atrophy

Tonge fasciculations

Flaccid dysarthria
Dysphagia

Muscle weakness
Hypotrophy/atrophy
Fasciculations

L or absent DTRs

Muscle weakness
Axial instability
Bended posture
Fasciculations
Dyspnoea, orthopnoea

Muscle weakness
Hypotrophy/atrophy
Fasciculations

1 or absent DTRs

Reflex Arc

Descending
UMN

UMN signs

T or spastic muscle tone

1 tongue motility

Spastic tongue protrusion

T jaw and palmomental reflexes
Spastic dysarthria
Pseudobulbar affect

T or spastic muscle tone

T or cloniform DTRs

Preserved DTRs in atrophic muscles
Hofmann's, Wartenberg's,
Jacobsohn's signs

Absent superficial abdominal reflex
7 deep adominal reflex

T or spastic muscle tone

T or cloniform DTRs

Preserved DTRs in atrophic muscles
Pyramidal signs

https://scontent.fbts|2-
| .fna.fbcdn.net/v/t39.30808-
| 6/493314444_1084442093708193_770
0523411092394273_n.jpg?_nc_cat=100
&ccb=1-
7&_nc_sid=dd6889& nc_ohc=h0jB5Ka
ZHd4Q7kNvwEeat8b& nc_oc=AdIpB
XKxFQUrlpgTsékgZXMzpkf2OywQW
5rE8fx8)X6Ch4UBOLPy8q4G8kOGxXC
CDsfs&_nc_zt=23& nc_ht=scontent.fb
ts|2-1.fna&_nc_gid=9zhfzDE-
FDrBZKMI6UQatg&_nc_ss=8&oh=00_
AfxGCuOsrOD_oxw8zqA VgJtfbpYd-
diNPJgj_UDoelnig&oe=69B58AF3
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Upper motor neuron signs

Very little wasting
Increased tone (spasticity)

Brisk reflexes
(hyperreflexia)

Primitive reflexes
(Babinski sign)
Lower motor neuron signs

Wasting (atrophy)

Low or normal tone
(flaccidity)

Reduced or absent
reflexes (hyporeflexia or
areflexia)

— Fasciculations (low
threshold for irritation of
the motor neuron)

https://continuum.aan.co
m/cms/10.1212/01.CON
.0000455886.14298.a4/a
sset/830673ea-085e-
4e4a-9cb5-
6549d282f62d/assets/im
ages/large/ 1 0ff2.jpg



PORUCHY A SYNDROMY HLAVOVYCH NERVOV




PSEUDOBULBARNA PARALYZA

= Vacsina hlavovych nervov ma bilateralnu inervaciu -> nutné obojstranné postihnutie

=  Vynimka -> n. facialis (VIl) a n. hypoglossus (XII)
= Definicia — obojstranné poskodenie hornych motoneurdnov prislusnych hlavovych nervov
= Priciny

= Trauma, neoplazie, poruchy metabolizmu

= Vaskularne lézie -> opakované infarkty, ,,post-stroke‘ stav

= Neurologické ochorenia -> amyotroficka lateralna skleréza, Parkinsonova choroba, progredujica supranuklearna obrna;
skleréza multiplex

= Zriedkavé -> centralna pontinna myelinolyza, bilateralna talamicka infekcia, metotrexat, progresivna multifokalna

leukoencefalopatia, cerebralna malaria, bakterialna endokarditida, syfilis, meningedm, neurocysticerkoza, autoimunita (vratane
Hashimotovej tyroiditidy)
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PATOMECHANIZMUS PSEUDOBULBARNE] PARALYZY

= |de o supranuklearnu léziu

=  Dochadza k rozpojeniu inhibicie centier pre smiech a pla¢ -> tzv. pseudobulbarny plac
=  Fyziologicky cerebellum komunikuje s kmenom -> kontextualne emocie
= Pseudobulbarny pla¢ moéze byt indukovany aj stimulaciou ncl. subthalamicus

=  Poskodenie kortiko-ponto-cerebelarnych drah
= Apatia

=  Emocionalna dysmetria
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PRIEBEH PSEUDOBULBARNE] PARALYZY

= Tri hlavné fazy
I, Sok — poruchy prehitania a reci (dyzartria)
2. Poskodenie/strata motoriky -> pokles plucnych funkcii (redukcia FVC, FEVI, etc.)

3. ,,Uvolnenie* funkcie -> emocionalna inkontinencia
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MANIFESTACIE PSEUDOBULBARNE] PARALYZY

= Dysartria/anartria
= Rec je pomald, nezrozumitelna (najma na zaciatku choroby)

= Casto sa vyskytuje palililia (opakovanie slov a slabik)
= Dysfagia
= Sialorhea, slintanie

= Dysfonia, nazalny hlas (,,hlas kacera Donalda®)

= Poruchy rytmu, aj farby hlasu, nezretelna rec
= Glossoplégia -> spasticita jazyka, porucha funkcie

"  Porucha mastikacie a paréza tvarovych svalov
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MANIFESTACIA PSEUDOBULBARNE] PARALYZY

= Emocna labilita
= Vybuchy smiechu a placu vs. chaba mimika tvare

= Patologicky smiech -> moze indikovat’ pritomnost’ tumoru fossa posterior

= Trismus (krcovité stiahnutie zuvacich svalov)
= Nemoznost otvorit’ Usta na viac ako 35 — 40 mm

= Signalizuje poskodenie capsula interna
= Zasklby celuste a hyperreflexia tvare
= Ustny katik, uvula vychylené na stranu od lézie
®  Primitivne reflexy -> saci, ,,rooting", etc.

= Poruchy kognitivnych funkcii a epileptické zachvaty (az 85 % pediatrickych pacientov)
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Pseudobulbar Palsy in which
an individual loses control of
facial muscles and has trouble
chewing or speaking etc.

A © 2014 ePainAssist.com

https://cdn.medizzy.com/NSiXvMJkejngWufKROUgSkEb3pc=/img/posts/cc3a63d4-8 | e3-4fe0-ba63-d48 | e36fe0a3
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Parameter Pseudobulbarna Bulbarna paralyza Depresivna porucha
paralyza

Trvanie Sekundy az minuty Minudty az roky Tyzdne az mesiace
Lokalizacia lézie Supranuklearna Dolny motoneuron N/A
Jazyk Spasticky Ochabnuty, fascikulacie Bez zmeny
Zasklby celuste Ano Nie Nie
Rec Spasticka dyzartria, ,,kacer Nazalna Bez zmeny
Donald“
Koncatiny Priznaky HMS Priznaky DMS Bez zmeny
Emocie Labilné Stabilné Variruju
Usudok a kognicia Bez zmeny Bez zmeny Moze byt zmeneny
Priciny Bilateralna CMP, Skler6za ~ Poskodenie neurdnoy, Rozne
multiplex, poskodenie Guillain-Barré sy.,
neuronov poliomyelitida, infarkt

mozgového kmena
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BULBARNA PARALYZA

= Definicia — subor prejavov a priznakov vychadzajucich z poskodenia tzv. ,,Jower cranial nerves” — n. X, n. X, n. Xl a
n. XII.

= Patomechanizmus -> poskodenie dolného motoneurdnu (jadra v medulla oblongata)
= Klasifikacia
=  Progresivna (CastejSia)

= Priciny — neurodegenerativne ochorenia (napr. amyotroficka lateralna skler6za), autoimunita (napr. Guillain-Barré sy.), ¢i genetika (napr.
Kennedyho choroba)

= Neprogresivna (zriedkavo)

= Priciny — trauma, CMP, vrodené stavy

I.4.2026



BACKGROUND CAVSES

* BULBAR PALSY - SYMPTOMS * BRAINSTEM STROKES &
LINKED to IMPAIRED FUNCTION of -- TUMORS
LOWER CRANIAL NERVES | * DEGENERATIVE DISEASES

~ CN Xl - HYPOGLOSSAL -
% CLASSIFIED as PROGRESSIVE or i ;é‘:g*'{:‘c"”;:;iég”m““

NON-PROGRESSIVE
~ KENNEDY DISEASE

~ BROWN-VIALETTO-VAN LAERE

(BVVL) SYNDROME
TREATMENT
O S * NO KNOWN TREATMENT

~ FAZ10-LONDE SYNDROME
~ DYSPHAGIA ~ DIFFICULTY CHEWING * SYMPTOM MANAGEMENT

~ CN X - VAGUS k@ / SCLEROSIS (ALS)
~ CN X1 - ACCESSORY E\ ; W * AUTOIMMUNE DISEASES
o '

~ REDUCED/ABSENT ~ NASAL REGURGITATION
GAG REFLEX ~ DIFFICULTY HANDLING ~ MEDICATIONS (DROOLING)
~ SLURRED SPEECH SECRETIONS e ;EET& ;TNU(;IEE (DIFFICULTY
~ ASPIRATION of ~ SPEECH LACKS MODULATION I
SECRETIONS ~ DIFFICULTY with CONSONANTS THERAPY
~ DYSPHONIA ~ ATROPHIC TONGUE
~ DYSARTHRIA ~ WEAK JAW/FACIAL MUSCLES * CONDITION-SPECIFIC
~ DROOLING ~ NORMAL or ABSENT JAW JERK TREATMENTS

https://www.osmosis.org/_next/imagelurl=https%3A%2F%2Fd| 6qt3wv6xm098.cloudfront.net%2F7WW54cvqR2Gevpp7iwjhnoGBTMm2xH65%2F _.png&w=1920&q=75



PATOMECHANIZMUS BULBARNE] PARALYZY

Hlavna zmena -> poskodenie prislusného nervu, ¢i viacerych -> symptomatoldgia moze varirovat’

Poskodenie n. IX -> dysfagia, strata davivého reflexu
Ostatné nervy ->

= Porucha zutia

= Nazalna regurgitacia

= Drmolenie, splyvava (prehitava) re¢, dyzartria

= Aspiracia sekrétoy, slintanie

= Atrofia jazyka -> fascikulacie

Emocie nie su poskodené!
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Pociatok bulbarnej paralyzy u pacienta s ALS

https://www.alsforums.com/community/attachments/tongue2-jpg.9930/



LIECBA A PROGNOZA BULBARNE] PARALYZY

= Liecba
= Kurativna neexistuje
= DMD (,,disease modifying drugs*) -> ALS (riluzol + edaravon), Guilain-Barré (kortikosteroidy)
= Symptomaticka
= Dysfagia —> diéta, tekuté jedla, nutridrinky, kimenie cez nasogastrickd sondu
= Respiracné tazkosti/zlyhanie -> tracheostomia, intubacia
" Dyzartria -> terapia
= Slinenie -> anticholinergika (glykopyrolat, skopolaminové naplasti)
= Spasticita (neskoré stadid) -> myorelaxancia, fyzioterapia

" Progndza -> pri progresivnej fatalna (prezivanie | — 3 roky), ina¢ podla vyvolavajucej priciny a Uspesnosti terapie
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LEZIA N. FACIALIS

= Anatomicky -> draha n.VIl je pomerne dlha s vela zahybmi -> rizikové miesta pre funkciu nervu

= |nervacia tvarovych svalov -> celo ma bilateralnu inervaciu, zvySok tvare unilateralnu

= Klasifikacia
" Horny motoneurdon —> lézia kontralateralne, len Ustny kutik
"  Dolny motoneuron —> lézia ipsilateralne na polovici tvare

= Epidemioldgia

= |5-40/100000/rok (2022 — 2024, celosvetovo)
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TYPY LEZII N. FACIALIS

o U kW N

|diopaticka/Bellova obrna (70 %)
Trauma (10 — 23 %)

Infekéna (4,5 — 7 %)

Neoplazie (2,2 — 5 %)

Obrna n. facialis u deti

Bilateralna pareéza n. facialis (0,3 — 2 %)
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IDIOPATICKA/BELLOVA OBRNA

= Definicia -> strata funkcii n.VIl unilateralne (Iézia DOLNEHO motoneurénu)
= Etiologia -> neznama
= Pomerne casto sa vyskytuje virusova infekcia v nedavnej anamnéze
" Pohlavie -> bez rozdielu
= Epidemioldgia -> 10 — 40/100000/rocne (2022 — 2024, celosvetovo)
= Rizikové faktory
= Diabetes mellitus

= Respiracna infekcia hornych dychacich ciest

=  Tehotenstvo

" Prognoza -> 85 % zlepsenie do 3 tyzdnov, |5 % do 3 — 6 mesiacov
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IDIOPATICKA/BELLOVA OBRNA

" Predpokladany patomechanizmus
= Virusova infekcia -> opuch foramen stylomastoideus s n.VIl -> [ézia
=V niektorych vzorkach bol detekovany herpes simplex virus (HSV-1), mozny vplyv varicella-zoster virusu (VZV)
= HSV-I obcas sposobuje demyelinizaciu -> chybna imunitna odpoved’ -> nie priamy suvis s Bellovou obrnou
= Zapal zhorsuje priebeh parézy
= Diagndza per exclusionem -> ak je pric¢ina znama, nepovazuje sa to za Bellovu obrnu
= Liecba
= Kortikosteroidy -> zlepsuju priebeh
= Antivirotika -> sporny prinos
= Ochrana odi + fyzioterapia

= Chirurgicka -> podla Cochrane review iba pri zlyhani konvencnej terapie
I.4.2026



Drooping
eyebrow

Drooping
eyelid

Facial nerve

Drooping corner
of the mouth

[ g |
(P

Cleveland
Clinic
©2023

Bell's palsy

Bellova obrna (vlavo) — pacient nedviha obocie,
ma padnuty Ustny kutik a nedoviera oko (Sipky)
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https://my.clevelandclinic.org/-/scassets/images/org/health/articles/5457-bells-palsy
https://litfl.,com/wp-content/uploads/2025/03/Left-Bells-Palsy-2048x 1004.png



TRAUMA A INFEKCNE PRICINY

=  Trauma -> zriedkavo (+ hemotympanum, znamky poranenia, nystagmus)

= |nfekcie

= Ramsay-Huntov syndrom (VZV)
= Dormancia v ganglion geniculatum -> ganglionitida
= Priznaky aj z n. X -> vezikuly vo vonkajsom zvukovode a na makkom podnebi
= 40 % pacientov vertigo -> postihnutie n.VII|

= Progndza — chaba (21 % zotavenie pocas |12 mesiacov)

= Bakterialne -> akutny zapal stredného ucha, Lymska boreliéza
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NEOPLAZIE A OBRNA N. FACIALIS U DETI

=  Neoplazie -> gl. parotis, neuromy, meningeomy, arachnoidalne cysty
= QOdstranenie tumoru obvykle vedie k zlepSeniu stavu
®  Detska obrna
= Priciny
= Porodna trauma -> makrozomicky plod, forceps, prematurita, pérod sekciou

= Kraniofacialne syndréomy a anomalie -> Moebiusov syndrom, Goldenharov syndrom,Arnoldova Chiariho malformacia

= Genetika — hereditarne myopatie (myasténie a myotonické dystrofie) -> 3q21-22 a 10q21.3-22.1

= Chirurgickd dekompresia nie je odporucana -> benefit neprevazuje nad rizikami

= Neuralne Stepy a techniky transféru svalov mozu priniest’ benefit
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BILATERALNA PAREZA N. FACIALIS

®  Zriedkava (0,3 — 2 %), ale vyznamna -> signalizuje systémové ochorenie

= Systémové ochorenia

Lymska borelidza (35 % bilateralnych paréz)

Guillain-Barreé sy.

Sarkoidoza

= Diabetes mellitus

= Neurodegenerativhe ochorenia
= Parkinsonova choroba
= Skleréza multiplex

= Pseudo/bulbarna paralyza
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LEZIA N. HYPOGLOSSUS

= |zolované poskodenia su zriedkavé, ¢asto sucast'ou syndromov

= Pricina — trauma, strelné poranenia

= Sucastou poskodenia n.V a n.VIl v désledku vertebrobazilarnej insuficiencie
" Prejavy

= Jazyk -> atrofia, plazi na stranu lézie

= Rec -> problémy, nezretelna, pocit ,,tazkého, nemotorného jazyka“

=  Problémy so zuvanim

=V niektorych pripadoch je mozna anastomoza na n. facialis -> obnovenie funkcie
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Lézia n. hypoglossus vlavo

1.4.2026
https://upload.wikimedia.org/wikipedia/commons/thumb/9/94/Unilateral_hypoglossal_nerve_injury.jpeg/250px-Unilateral_hypoglossal_nerve_injury.jpeg



AMYOTROFICKA LATERALNA SKLEROZA

= Degenerativne ochorenie s progredujucou destrukciou prednych rohov miechy, lateralnych fascikulov (pyramidove
drahy), motoneuronov hlavovych nervov a kortikalnych motoneuronov

= PriCiny
= Familidrne — zriedkavé
= |5-20 % asociovanych s mutaciou génu pre superoxiddismutazu (ALS|) — adultna forma
= Alsin gén mutovany (ALS2) — juvenilna forma
= Mutdacie v proteine Tau — kombinované s demenciou a Parkinsonovou chorobou
" Lou-Gehringova choroba (sporadicka)
= Zadiatok okolo 40 — 65 r, M:Z — (2 — 3):1

®  Pricina zvacsa neznama



PATOMECHANIZMUS AMYOTROFICKE] LATERALNE] SKLEROZY

|. Inicialna manifestacia
= 80 % - syndrédm dolného motoneuronu -> strata sily v koncatine, atrofia svaloy, fascikulacie

= 20 % - bulbarna manifestacia -> moze sa kombinovat’ s poskodenim horného motoneuronu
2. Obdobie remisie a sirenia
= Pociatocné priznaky mozu ustupit’ -> Sirenie do susedného regionu a cyklus sa opakuje

3. Poskodenie horného motoneuronu
= Spasticita, priznak ,,vreckového noza“, reflexy variruju
= Emodcie mozu byt poskodené -> obraz pseudobulbarnej paralyzy

=  Frontotemporalna demencia (10 — |5 %) -> strata volovej kontroly, opakovanie fraz a gest
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SUBTYPY AMYOTROFICKE] LATERALNE] SKLEROZY

Poskodenie horného Poskodenie dolného Prognoza
motoneuronu motoneuronu

Klasicka (70 %) Fatalna v priebehu 3 — 5
rokov

Primarna lateralna skleréza Ano Nie Priazniva

(5 %) Nepostihuje dychanie

Menej zavazné postihnutie
telesnych funkcii

Progresivna muskularna Nie Ano Fatalna
atrofia (5 %) PomalSia progresia nez
klasicka forma
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SKALOVACIE SYSTEMY AMYOTROFICKE] LATERALNE] SKLEROZY

Kingov hodnotiaci systém ALS

_ [Scadium | |Seadium il Stadium I Stadium IV

Popis stadia

Median casu do stadia

Pociatok symptomov
Postihnutie prvého
regionu

| 3,5 mesiacov

2A — Diagnoza
2B — Druhy region

| 7,7 mesiacov

Treti region

23,3 mesiacov

4A — nutnost’
krmenia hadickou
4B — nutnost’

neinvazivnej ventilacie

4A — 17,7 mesiacov
4B — 30,3 mesiacov
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SKALOVACIE SYSTEMY AMYOTROFICKE] LATERALNE] SKLEROZY

Milano-Torino funkcne hodnotenie

| Stadium 0 Stadium || Stadium Il __| Stadium Il _| Stadium IV

Popis stadia Bez straty Strata jednej Strata dvoch Strata troch Strata Styroch  Smrt
fukenej domény domén domeén domeén
domény

Pravdepodob- 7 % 26 % 33 % 33 % 86 % N/A

nost’ umrtia
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AMYOTROFICKA LATERALNA SKLEROZA

=  Manifestacia

Rozvoj parézy, hypotonie a svalovej atrofie

Fascikulacie su patognomickym znakom pre toto ochorenie

Hyperreflexia a spasticita sa rozvijaju neskor (s extrapyramidovymi priznakmi)
Progreduje k proximalnym svalom

Axonalna degeneracia, glialna proliferacia a sklerotizacia

Bulbarna paralyza — poskodenie nervov.VII, X, X, XI, XII

Okulomotorické nervy su stale funkéné — n.lll, IV, VI



http://www.thefamouspeople.com/profiles/images/stephen-hawking-4.jpg



GUILLAIN-BARREHO SYNDROM

= Postihuje myelinové posvy Schwannovych buniek, axony nie su poskodené
= Epidemioldgia — 1,1 — 1,8/100000/rocne (2026)
= Kombinacia genetiky a autoimunity

= |nfekcie v nedavnej anamnéze (cca 14 dni pred manifestaciou)
= Campylobacter jejuni, virusova hepatitida E, cytomegalovirus, Mycoplasma pneumoniae, EBV, HIV, varicella-zoster virus, Haemophillus influenzae
= Arbovirusy — Zika, dengue, chikungunya, virus japonskej encefalitidy
= Nejasna suvislost’ so SARS-CoV-2 (Covid-19)
= Vakcinacie
= Zvysené riziko pri adenovirusovych vektoroch na Covid-19 —Ad26.COV2.S (Janssen/Johnson & Johnson) a ChAdOx| (ale nie mRNA)

= Chripka (variruje, moderné vakciny maju nizke riziko), HBV, Rekombinantna zoster vakcina, meningokokova -> benefity stale prevysuju
rizika
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PATOMECHANIZMUS GUILLAIN-BARREHO SYNDROMU

= Mechanizmus molekularneho mimikry
= Campylobacter jejuni -> gangliozidy
= Mycoplasma pneumoniae -> galaktocerebrozid

= Cytomegalovirus -> galaktocerebrozid, sialosylneolaktotetrazylceramid, moezin
= Mechanizmus

= Kontakt s Ag patogénu -> APC -> T, -> ())zlyhanie T, -> autoreaktivne klony —T,; a Ty, — produkcia IL-17A a IL-22 ->
stimulacia lokalneho zapalu (?) -> (?) zvysenie cirkulujucich yo1-T lymfocytov (v€asny neurozapal)

= Stimulacia B-Ly -> Plazmocyty -> protilatky a komplementové poskodenie
= T, -> stimulacia makrofagov -> rozpoznanie Schwannovych buniek
= T, -> B-Ly -> Plazmocyty -> produkcia protilatok (IgG| a 1gG3)

= Zlyhanie T, -> aktivacia mikroglie -> ,,neuroinflammation*

I.4.2026

Poznamka — Ty;;; a Ty, st schopné v CNS sposobit’ svojimi cytokinmi prelomenie hemato-encefalickej bariéry (dolezité napr. pri patogenéze sklerézy multiplex)
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KLASIFIKACIA GUILLAIN-BARREHO SYNDROMU -

ELEKTROFYZIOLOGICKE PODTYPY

|. Akutna motoricka axonalna neuropatia (AMAN) (22
%)

2. Akutna inflammatorna demyelinizujica
polyneuropatia (AIDP) (57 %)

3. Miller-Fisherova skupina syndrémov (MFS) (7 %)
4. Variant postihujuci kranialne nervy (CNV)

5. Bickerstaffova kmenova encefalitida prekryvajuca sa s
GBS (BBE-GBYS)

6
7
8.
9

Akutna motoricko-senzoricka axonalna neuropatia
Variant senzorickej ataxie
Parapareticky variant

Akutna senzoricka neuropatia

10. Akutna neuropatia malych vlaken

| I. Akudtna autondmna neuropatia/Akutna

pandysautonomia
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AMAN VS AIDP

= AMAN

= Gangliozidové antigény su zasahované na nodalnych strukturach, ventralnych korenoch a nervovych zakonceniach (aktivacia
komplementu a formovanie MAC)

= Komplement a MAC -> strata napatovo-regulovanych Na* kanalov a paranodalne odpojenie myelinu (reverzibilné s rychlou
liecbou)

= Progresia -> akumulacia Ca?* + utlmenie Na*/K*-ATPazy + perforacia axolémy skrz MAC
= AIDP

= MAC -> vezikularna degeneracia myelinu

= Makrofagy pohlcuju debris myelinu

= Schwannove bunky regeneruji Ciastocne axony

= |ntenzivny zapal moze viest’ k sekundarnej strate axénu
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HUGHESOVA SKALA DYSFUNKCIE PRI GBS

0 Bez priznakoyv, zdravy

I Mierne priznaky, toleruje beh
Chodza viac nez 10 metrov bez opory, intolerancia behu

Chodza aspon |0 metrov s oporou

2

3

4 Leziaci/imobilny pacient

5 Podpora dychania pocas dna
6

Smrt’
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GUILLAIN-BARREHO SYNDROM

= Manifestacia
= Svalova slabost’ a parestézie
= Symetrické postihnutie, rychly rozvoj (dni)
= Moze sa vyskytnut’ hyporeflexia
= Casto postihnutie n. facialis
= Vegetativny nervovy systém postihnuty — dysrytmie, posturalna hypotenzia
= Respiracné zlyhanie moze nastat’ — postihnutie n. phrenicus a interkostalnych nn.
= | ,Ponozkovy a rukavickovy typ straty citlivosti

= Vysoka koncentracia bielkovin v likvore, bunky v norme

= Vyborna prognéza — 80 % pacientov sa uplne zotavi
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Guillain-Barré Syndrome: Pathogenesis and clinical findings

Gl/respiratory infection (1-3 weeks prior)
Campylobacter jejuni, cytomegalovirus, HIV,
Epstein-Barr Virus

|
Minor triggers

surgery, trauma, bone marrow transplant

\

Initiate immune response
(unknown mechanism)

S

Molecular mimicry: shared ganglioside antigens
between peripheral nerve and pathogen coat proteins

—

Author:

Nissi Wei

Mao Ding
Reviewers:

Owen Stechishin
Matthew Harding
\/ Cory Toth*
* MD at time of publication
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1gG antibodies to
ganglioside antibodies —tm——

. peripheral nerves, beginning at nerve roots
in serum

Nerve Conduction Study : Demyelination:
J, conduction velocity,

conduction block

secondary damage

Schwann cells

Triggered immune response cross-reacts with

4/\>

Axonal damage:
<+ antibodies attack » antibodies attack = |, CMAP (compound muscle action potential)
nodes of Ranvier

1 permeability of blood- /M Protein in
—_— nerve barrier at level of ==  cerebrospinal
proximal nerve roots fluid (CSF)

Nerve Conduction Study:

amplitude, normal conduction velocity

‘ A

Acute inflammatory demyelinating Acute motor axonal

Acute motor sensory axonal

polyneuropathy (AIDP) (80-90%) neuropathy (AMAN) neuropathy (AMSAN)
L 1 ]
v
Acute immune-mediated
polyneuropathy
|
v X v v v Oculomotor
g Sensory Motor Phrenic nerve Cranial Nerve (CN)
Tachycardia & I.)ysaut.onomla. defic fici fisvol o =—p  weakness
g disruption of the eficits deficits involvement involvement
Dysrhythmias . (CN 11, IV, V1)
. <= autonomic nervous |  Z \ 4
(Needs cardiac . : *
i system responsible for ‘ ‘ Diaphragm Bulbar palsy
moniteng) involuntary functions Ivsi (CNIX, X, XI,X1I) Eye Movement
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Hypotension (transient, breUmonia restricted AIDP)
(drop of blood late-course) .
pressure from v
seated/lying to Pain & Paresthesia Respiratory Failure
standing) (in back and (Life threatening: needs ventilatory

extremities)

observation and possibly support)

Legend: Pathophysiology Mechanism Sign/Symptom/Lab Finding Complications
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PORANENIE MIECHY —VSEOBECNA CHARAKTERISTIKA

= Ciastoéna alebo Gplna strata funkcie
=  Motoricka kontrola
=  Vnimanie senzitivity
= Autonomneho NS
= Obvykle konci ako spasticka paralyza, hyperreflexia, strata vnimania senzitivity a poruchou vegetativnych funkcii
=  Primarne
=  Trauma alebo kompresia miechy
= Najma poskodenie sedej hmoty
= |reverzibilné zmeny zacinaju po | hodine v sedej hmote, po 3 hodinach v bielej hmote
= Sekundarne

= |schémia/reperfuzia, krvacanie, uvolnenie excitacnych neurotransmitterov (glutamat, kainat), zvysena koncentracia Na* a
Ca?*, odpoved’ imunitného systému



PORANENIE MIECHY — KRCNY SEGMENT

= Uplné prerusenie Cl-4 je zivot ohrozujlci stav

= Hrozi akitne zlyhanie respiracie (inervacia z respiracného centra a motoneuronov je prerusena)
= Pri nizsich segmentoch

= Funkcia branice je zachovana

= Vitalna kapacita pluc je znizena (-> priklad na restrikéné ochorenie pluc)

= Obvykle normokapnia
= Tetraplégia alebo kvadruplégia

= Strata vnimania senzitivity koresponduje so stratou motoriky



PORANENIE MIECHY — KRCNY SEGMENT

= Vegetativny nervovy systém
= Neschopnost’ periférnej vazokonstrikcie — obvykle kompenzovana
= Casta je posturalna hypotenzia
= Znizena odpoved’ srdca na arterialnu hypotenziu (pomalsi nastup tachykardie)
= Utlm normalne spustanych reflexov (naplneny mocovy mechir spésobi periférnu vazokonstrikciu a arterialnu hypertenziu)

= Strata volovej kontroly defekacného reflexu (porucha kaudalneho parasympatiku)

= [nhibicia (retencia) alebo aktivacia (inkontinencia)

= Strata volovej kontroly mikéného reflexu (rozpinanie mechura, inkontinencia aj z pretekania)
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PORANENIE MIECHY —- TORAKALNY, LUMBALNY A SAKRALNY

SEGMENT

= Ventilacia zachovana, aktivita sympatika v norme

=, Volové* motorické pohyby a percepcia senzitivity je stratena len na dolnej polovici tela (paraplégia)
= Uskladnovanie a vyprazdnovanie mechdra a rekta tiez poskodené
= Moze byt pokles v intenzite intestinalnej motility

=  Tehotenstvo je mozné
= | ézie nad Th10 sposobuju bezbolestny pérod

" Erekcia a ejakulacia su docasne poskodené

= Obnovenie funkcie po odzneni miechového Soku — ak nie je poskodeny sakralny segment
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VSEOBECNA CHARAKTERISTIKA SPINALNEHO SOKU

Spinalny sok

= Chaba obrna

= Docasna strata miechovych relfexov

= Poruchy vnimania senzitivity

=  Poruchy funkcie mechura, Criev a rekta

= Znizena schopnost’ termoregulacie a udrzania stabilného tlaku krvi
Neurogénny sok

= Pokles aktivity sympatika a vzrast aktivity parasympatika

= Vazodilatacia, bradykardia, znizeny srdcovy vydaj, hypotenzia

Spinalny sok moze trvat’ dni az tyzdne



SPINALNY SOK PRI PORANEN| KRANIALNYCH OBLASTI MIECHY

" Porucha plucnej ventilacie
= Chyba kaslovy reflex!
= Areflexia, chaba obrna vsetkych koncatin a torza so stratou senzitivity

=  Triaska pocas poklesu teploty tela chyba — porucha termoregulacie
= Hypo/hypertermia moéze nastat’ rychlejSie pri zmenach prostredia

= Vazodilatacia moze viest’ k znizenému zilovému navratu
= Zvysené riziko Zilovej trombozy

= Tlak krvi je stabilny, ale m6ze dochadzat’ k rapidnym fluktuaciam



SPINALNY SOK PRI PORANEN| KRANIALNYCH OBLASTI MIECHY

= Porucha mocenia
= Distenzia mechura, inkontinencia z ,,pretekania®

= M. detrusor moze byt distenziou poskodeny
= Strata defekacného reflexu
= Erekcia a ejakulacia poskodené
= Negativna dusikova bilancia

"  Proteinovy katabolizmus

= K* Ca?*, PO, straicané mocom — mozu vznikat' konkrementy



SPINALNY SOK PRI PORANEN| KAUDALNYCH OBLASTI MIECHY

= Ventilacia a termoregulacia zachované

= Poskodenie sakralnych segmentov a cauda equina

= Chaba obrna postihnutej oblasti — permanentna

= Strata vnimania senzitivity

= Mikény reflex definitivhe strateny



USTUP SPINALNEHO SOKU

= Obnova reflexov v kaudo-kranialnom smere

= Medzi prvymi obnova reflexu analneho zvieraca
= Mikény reflex sa obnovi len ak nedoslo k poskodeniu sakralnych oblasti, i cauda equina
=  Chaba obrna sa meni na spasticku s hyperreflexiou

= Strata vnimania citlivosti pretrvava



DISOCIACNE ANESTEZIE

= Syringomyelicka dysociacia

" Poskodenie spinotalamického traktu vo ventrolateralnom povrazci

=  KONTRALATERALNE — strata tepelnej, tlakovej a protopatickej citlivosti, vnimania bolest:i

= Hlboka citlivost’ (staestézia, pallestézia, kinestézia, barestézia) a epikriticka povrchova citlivost’ zachované
= Tabes dorsalis

" Poskodené zadné povrazce (fasciculus gracilis et cuneatus)

= IPSILATERALNE — strata hibkovej a epikritickej citlivosti

= Bolest’ a protopaticka citlivost’ zachované
=  Brown-Séquardova kombinovana disociacia

" Prerusenie polovice miechy

= Strata vsetkych citlivosti na rovnakej strane ako |ézia v segmente prerusenia, chaba obrna ipsilateralne

= Pod prerusenim kombinacia ipsilateralne tabes dorsalis a kontralateralne syringomyelickej dysociacie, spasticka
paraparéza ipsilateralne



'l

i} Complete [ |

| | sensory |
| /| loss f' \

|
"l .... '\‘ I|‘
f" { \ \
& | o
“ [ o
VIJ'U" | _)l o
[mpaared joint,
Impaired pain and fine touch,
temperalure vibratary and

two-point
discriminative
sensations

sensations

Cuneate fasciculug
Posterior caolamns

Gracilis fasciculus

Dorsal roat
Dorsal

M spinacern r
Lateral corticospinal l:’a':l‘ rehella
tract

Ventral
spinoserchellar
tract

Anterolateral

Central canal Anterior white
system

B Cervical Aibers commissIre
1 Thoracic Abers
B Lumbar fibers
Bl Sacrad Bbers

838 Areas affected in Brown-Seéquard syndrome

http://epomedicine.com/wp-content/uploads/2016/07/Brown-sequard-syndrome.jpg

http://www.thelancet.com/cms/attachment/2002726259/2009696 16 1 /gr2_Irg.jpg

Ipsilateral loss of all sensory modalities at the
level of the lesion

Ipsilateral flacid paralysis at the level of the lesion
[ ] Ipsilateral spastic paraparesis below the lesion

Ipsilateral loss of vibration and position sense
below the lesion

Contralateral loss of pain and temperature
below the lesion
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