Sluchova draha

Receptor: Cortiho organ — vliaskové bb.

1.N —bipolarni burniky ggl. cochleare
2.N— nuclei cochleares

3.N- colliculus inferior

4.N- corpus geniculatum mediale






Cochlea

1-ductus cochlearis

2 — scala vestibuli

3 — scala tympani

4 — ganglion spirale cochleae

5 — nervus cochlearis



1-ductus cochlearis

2- scala vestibuli

3 -scala tympani

4 -membrana vestibularis

(Reissneri)

5- membrana basilaris

6- membrana tectoria

7 — stria vascularis

9 — lamina spiralis ossea

Rez zavitem
hlemyzde



1-IHC

2-OHC

3-Tunnel of Corti
4-basilar membrane

5- cochlear nerve fibres
6- tectorial membrane

7- Deiters cells

8 — space of Nuel

9- Hensens cells

10- sulcus spiralis



radialni afferenty

lateralni efferenty
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Vnitfni viaskoveé bunky

1-nucleus 3 500
2-stereocilia jedna rada
3-cuticula

4- afferentni viakno
5-efferentni viakno

Zevni viaskové buriky 15 000 i
6-efferentni vliakno rady
7-afferentni vlakno




Bipolarni a pseudounipolarni gangliové bunky

<i— Base _ 12 000
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Radialni vlakna
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Mechanoelectrical
transduction




Receptor: Cortiho organ — viaskové bb. 0
1.N —bipolarni buniky ggl. cochleare ,,\ )
2.N—- nuclei cochleares 4 HY

3.N- colliculus inferior \ Radiatio acustica

4_.N- corpus geniculatum mediale

Vmezefena jadra: Brachia

. . . colliculi
Ncl. corporis trapeziodei inferioris
Ncl. olivaris sup. (lokalizace zvuku)

L. ] ] 3.N
Ncl. lemnisci lateralis ventralis et
dorsalis
Striae acusticae Lemniscus
NC lateralis

w B

Corpus trapezoideum



Ncl.
cochlearis
ventralis +
dorsalis

medialis - Schwalbe

vestibulares lateralis - Deiters
cranialis - Bechtérev

caudalis - Roller




ncll. rapheales (RF)

' ncl. vestibularis ncl. cochlearis
- ] dorsalis
' ncl. prepositus
hypoglossi
tr. spinalis V.
ncl. spinalis V.
RF lat.

corpus
restiforme

ncl. cochlearis

amiculum ventralis
olivae
ncl. ambiquus
hilum
olivae
ncl. olivaris
Ierﬁniscus accessorius
dorsalis

medialis

ncl. olivaris principalis

pyramides med. obl. ncl. olivaris

accessorius
medialis
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Obr. 10.: Piiény Fez prechodem oblongaty do pontu,
Zkratky viz obr. 9.
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fasciculus longitudinalis medialis substantia grisea cenliahe

vellum med. craniale

brachium conjunctivum s ncl. coeruleus
tr. spinocerebeliaris ant.

tr. centralis tegmenti

lemniscus laterag

raphe pontis

ncl. parabrachialis

ncl. centralis
superior (RF)

tr. spino-thalamicus RF - ncl. pedunculo-

pontinus

lemniscus medialis —

fibrae pontis
transversae

ncll. pontis
pyramidova draha P
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lemniscus lateralis

fasciculus longitudinalis
medialis “

tr. centralis
tegmenti

tr. spino-
thalamicus

lemniscus medialis

F

ncl. reticularis
pontis
Bechtérewi

ﬁbra-e pontis transversae

a

agauaeductus mesencephali

- colliculus inferior
ncl. centralis

ncl. lemnisci lat.

substantia grisea
centralis

ncll. pontis
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substantia grisea centralis colliculus superior

ncl. cuneiformis §

. . : brachi c3
fasciculus centralis tegmenti S corpus
geniculatu

mediale

tr. spino-
thalamicus

Ccrura
cerebri

RF (ncl. pedunculo-
pontinus)

substantia nigra

n. Il
ncl. ventralis

tegmenti ncl. .

lemniscus medialis ncl. ventralls Guddenl

ncl. albus fasciculus longitudinalis medialis
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Odbocky sluchové drahy ze 3.neuronu

-druhostranné CGM

- prevod na motoriku i
- pfevod na vegetativni jadra pfres FLD
W
Vmezerena jadra:
Ncl. corporis trapeziodei Cl
Ncl. olivaris sup.
3.N

Ncl. lemnisci lateralis ventralis
et dorsalis
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Afferenty and efferenty vlaskovych bunek

1- Cochlear nuclei

2- Lateralsuperior aliwe
3- Medial superior olive
g Floor ar dth wentricle
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1- Cochlear nuclej

2- Lateral superior aliwe
2 Medial superior alive
& Floor or<dth wentricle

tr. olivo-cochlearis
. cruciatus



Descendentni spoje ve sluchové draze

tr. cortico-geniculatus

2 - tr. olivo-cochlearis
noncruciatus



Tonotopicka organisace

Membrana basilaris — base — vysoké tony, apex hlubokeé
Nuclei cochleares — ventralné hlubokeé téony

Colliculus inferior — dorsalné hluboké tony

Corpus geniculatum mediale — lateralné hluboke tony

Sluchova kura — hluboké téony vpredu



Vestibularni draha

* Receptor — vlaskova bunka v macula
sacculi a utriculi, cristae ampullares

* 1.N — bipolarni b. ggl. vestibuli
* 2.N — vestibularni jadra
* 3.N — ventralni jadra thalamu

Korova oblast: temp. a pariet. lalok a
oblicejova S|



Vestibularni jadra - efferenty

Ncl. il IV., VI.
ncl.interstitialis
Cajali ,
ncl.DarksSevici

" Medialis
T | aterali

Caugda is\

Ve-S

Cerebellum

Micha

Cortex
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Thalamus
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Ncl. il IV., VI.
ncl.interstitialis
Cajali
ncl.DarksSevici

A
Paramedianni
pontinni RF

pontinni
pohledové
centrum




Vnitrni ucho - schema

saccus
Dura mater . endolymphaticus
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Mechanoreceptory pro udrzeni rovnovahy.
a.Uhlové zrychleni. Cristae ampulares obsahuji vlaskoveé buriky se stereociliemi zanofenymi v
cupule. Pfi rotaci hlavy se stereocilie ohnou a vzniklé impulsy vede vestibularni nerv do mozku

b.Linearni zrychleni. Utriclus a sacculus maji v maculach viaskové bunky zanorené
stereociliemi do otolitové membrany. Pfi pohybu hlavy dopfedu, dozadu, do stran nebo
vertikalné se otolity pohnou i s membranou a ohnou stereocilie, Cimz podrazdi viaskové bunky.
Pri pohybu sméren k nejdelSi stereocilii (kinocilii) dojde k depolarizaci, pfi pohybu B‘icﬂitgvé

hyperpoarizaci. P AT NI - membrana
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Registruje uhlové zrychleni Registruje linearni zrychleni



Vlaskové bunky labyrinthu prevadeéji mechanicke
stimuly na elekricke signaly

b0 0 ) ¢

kinocilie

Nerve impulses

Hyperpolarization

Depolarization
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discharge impulse
frequency
Excitation

Decreased
impulse
frequency

Inhibition



Utriculus a sacculus detekuji linearni
zrychleni

/ Oroconia
- Otol thic
- membrane

Striola
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St Fiars vlaskoveé bunky utrikulu je orientovana

vzhlehem ke striole



Canalis semicircular lateralis - funkce

\ \ harqls

pfi ohnuti stereocilii

smeérem ke kinocilii
- depolarizace

pFi ohnuti stereocilii
smérem od kinocilie
- hyperpolarizace
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Vestibulo-ocularni reflex

o
vestibular nuc.




optokineticky nystagmus



http://en.wikipedia.org/wiki/File:Optokinetic_nystagmus.gif

Nystagmus

* pendularni — mozeckovée poruchy
* trhavy — pomala slozka (vestibularni)
a rychla slozka (korova, kompenzatorni)
optokineticky — napr. ve viaku
fixacni nystagmus
vestibularni nystagmus -1.stupen bije ke strané pohledu
2.st. —je 1 pri primem pohledu
3.st.- bije i pri pohledu k pomalé
slozce



VESTIBULARNI poruchy

zavrat — rotacCni, nausea, zvraceni poruchy rovnovahy, nystagmus

Periferni vestibularni sy (harmonicky) — porucha labyrintu nebo
n.vestibularis

- pad k ,slabsimu‘labyrintu,

- predpazené paze se vychyluji k ,slabsimu® labyrintu
(Hautantova zkouska)

- nystagmus s rychlou slozkou na opacnou stranu,
- poruchy jsou zavislé na poloze hlavy

Centralni vestibularni sy (disharmonicky) — porucha v mozkovém
kmeni — nystagmus neodpovida tonickym uchylkam, muze byt
rotacni, diagonalni nebo vertikalni,

- zavrat vetSinou chybi, jen pocit nejistoty



Vysetreni vestibularniho ustroji

* kaloricka zkouska — chladna voda v
zevnim zvukovodu vyvola nystagmus bijici
K opacne strane

* rotacni zkouska — otoCna zidle



The head impulse test

The head impulse, or head thrust, manoeuvre is a test of vestibular
function that can be easily done during bedside examination. This
manoeuvre tests the vestibulo—ocular refl ex (VOR), and can help
to distinguish a peripheral process (vestibular neuritis) from a
central one (cerebellar stroke).

With the patient sitting on the stretcher, the physician instructs him
to maintain his gaze on the nose of the examiner. The physician
holds the patient’s head steady in the midline axis and then rapidly
turns the head to about 200 off the midline.

(A) The normal response (intact VOR), is for the eyes to stay
locked on the examiner’s nose.

(B) An abnormal response (impaired VOR) is for the eyes to
move with the head, and then to snap back in one corrective
saccade to the examiner’s nose. The test is usually “positive” (ie,
corrective saccade is visible) with peripheral lesions (vestibular
neuritis), and the test is usually normal in cerebellar stroke. This
occurs because the primary VOR pathway bypasses the
cerebellum.
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Pouzite materialy

Petrovicky, Anatomie Il

Kahle, Frotscher, Color Atlas of Human Anatomy

Gray, Anatomy
http://www.iurc.montp.inserm.fr/cric/audition/english/corti/fcor
http://www.rcsullivan.com/www/ears.htm
http://anatomy.uams.edu/anatomyhtmi/neuro_atlas.html
http://anatomy.uams.edu/anatomyhtml/gross.html

http://www.med.unc.edu/embryo_images/unit-welcor
http://en.wikipedia.org/wiki/Optokinetic_reflex
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