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Vyvoj CNS — nervova trubice

Bazalni ploténka (dorsalni ploténka)
Alarni ploténka (ventrdlni ploténka)
Sulcus limitans
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Alarni ploténka

Special somatic sensory (vestibulocochlear)
General somatic sensory

Special visceral sensory (taste)

General visceral sensory

Visceral motor

Branchial motor

Somatic motor

Bazalni ploténka

- Dorsal sensory column

- Ventral motor column

| Intermediate (lateral) visceral motor column
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A Motor Sensory
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 vychlipka telencephala, neni pravy hlavovy nerv
 Clovék patfi mezi mikrosmatické obratlovce - slabé rozvinuty Cichovy aparat
* plocha ¢ichového epitelu kolem 5 cm? (asi 107 ¢ichovych bunék)

* Clovék je schopen rozlisit cca. 10 000 pacht
 Cichové neurony maji schopnost regenerace
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Medullary stria
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SYMPTOMATOLOGIE LEZE N. |

* hyposmie

* anosmie

e parosmie (kakosmie)
* unciformni krize




Nervus opticus (n. ll)




vychlipka diencephala, neni pravy hlavovy nerv - po poskozeni neregeneruje

 tvoreny axony gangliovych bunék sitnice (3. neuron zrakové drahy)

obsahuje pfiblizné 1,2 miliona aferentnich vlaken (1/3 pochazi z centralnich 5° retiny)

80-90% vlaken vede do nucleus corporis geniculati lateralis, zbytek do mesencephala a hypothalamu
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Odbocky ze zrakové drahy

* tvori cca. 10-20% vlaken
* radix optica mesencephalica
* radix optica hypothalamica
- tractus retinohypothalamicus
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SYMPTOMATOLOGIE
LEZE N. II

* amaurosis
heteronymni hemianopsie

Laft infarior visual field

’ . . Macula
* homonymni hemianopsie
 kvadrantopsie : Lett superior
wizual fiald
e skotom
* fosféna

1 Optic nerve: monocular visual loss

2 Optic chiasm: bitemporal hemianopia

3 Optic tract: homonymous hemianopla

4 Optic radiation, temporal lobe (Meyer's loop):
homonymous superior quadrantopia

5 Optic radiation, parietal lobe: homonymous
inferior guadrantopia

& Optic radiation, posterior fibres: homonymous
hermianopia.

7 Calcarine cortex, occipital lobe: homonyrmous
hemianopia with macular sparing; e.q. posterior
cerebral artery occlusion (the macula is
represented in the posterior visual cortex, with
supply from middle cerebral artery branches)




Fyziologicky nalez Edém discus nervi optici




9A8B 10 7 8

1 Internal limiting membrane 4 Inner plexiform layer 7 Outer nuclear layer 9B Photoreceptor outer layer
2 Nerve fiber layer 5 Inner nuclear layer 8 External limiting membrane 10 Pigment epithelium
3 Ganglion cell layer 6 Outer plexiform layer 9A Photoreceptor inner layer 11 Choroid

Opticka koherencni tomografie — fyziologicky nalez



ZAKLADY OKULOMOTORIKY |

Superior
oblique

Superior
rectus

-------- - 4 Medial
rectus

Lateral
rectus

Optical axis

Orbital axes

Inferior oblique : ; Superior rectus ; : Inferior oblique

Lateral Medial Lateral
rectus rectus rectus

Superior oblique Inferior rectus Superior oblique
Up and to the right Up and to the left
Inferior oblique Superior rectus Superior rectus Inferior oblique
To the right To the left
Lateral rectus Medial rectus Medial rectus lateral rectus
Down and to the right Down and to the left

= =5

Superior oblique Inferior rectus Inferior rectus Superior oblique



ZAKLADY OKULOMOTORIKY I

Table 9.2 Actions and innervation of the extraocular muscles

A lLateral rectus
B Medial rectus

C Inferior rectus

D Inferior oblique

E Superior rectus

F Superior oblique

Abduction
Adduction
Depression
Elevation and
abduction
Elevation

Depression and ab
duction

Adduction and
lateral rotation

Lateral rotation

Adduction and

medial rotation

Medial rotation

Abducent n. (CN VI)

Oculomotor n. (CN III),

inferior branch

Oculomotor n. (CN III),
superior branch

Trochlear n. (CN IV)

122
5 | 57




Nervus
oculomotorius

(n. 1)




vystupuje z mesencephala v sulcus nervi oculomotorii ve fossa interpeduncularis

inervuje vSechny okohybné svaly kromé m. obliquus superior a m. rectus lateralis

privadi také pregangliova parasympaticka vlakna z nucleus parasympatikus n. 11l (Edinger-Westphali),
které po interpolaci v ganglion ciliare inervuji m. sphincter pupillae (midza) a m. ciliaris (akomodace)
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* probiha v subarachnoidedlnim prostoru (cisterna interpeduncularis) lateralné od ramus communicans posterior
* dura mater prordazi lateralné od processus clinoideus posterior a vstupuje do sinus cavernosus
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Diaphragma sellas
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SYMPTOMATOLOGIE LEZE N. IlI

ptdza vicka

exotropie a hypotropie

paréza pohledu (vyjimka laterdlné a laterokranidlné)
diplopie

mydriaza




PREHLED VETVI N. OCULOMOTORIUS

1. Ramus superior (inervace m. levator palpebrae superioris a m. rectus superior)
= rr. orbitales
2. Ramus inferior (inervace m. rectus medialis, m. rectus inferior a m. obliquus inferior)

= ramus ad ganglion ciliare / radix parasympathica (oculomotoria) ganglii ciliaris
* nn. ciliares breves



Nervus trochlearis (n. 1V)




* motorické jadro nucleus nervi trochlearis

* jako jediny hlavovy nerv vystupuje z dorzalni strany mozkového kmene, vlakna se kri

* inervuje m. obliquus superior
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SYMPTOMATOLOGIE LEZE N. IV

» centralni (kontralateralné) x periferni (ipsilateralné)
e endotropie a hypertropie

e paréza pohledu mediokaudalné
* diplopie

A B

FIGURE 10.4. Paralysis of the right superior oblique. (A) A pair of eyes with normal extorsion and intorsion move-
ments. Tilting the chin to the right side results in compensatory intorsion of the left eye and extorsion of the right
eye. (B) Paralysis of the right superior oblique results in extorsion of the right eye, causing diplopia. Tilting the
chin to the right side results in compensatory intorsion of the left eye, thus permitting binocular alignment.




Nervus
trigeminus (n. V) ) -




* nejmohutnéjsi z hlavovych nervi

e smisSeny nerv s rozsahlym komplexem jader N\ [
|
1. Nucleus motorius nervi trigemini (masticatorius) EdigerWesighal preganglonic nucksus 'LJ
* branchiomotorické jadro pro svaly 1. zaberniho oblouku Oculomotor nuceus ——— , )
(zvykaci svaly, m. mylohyoideus, venter anterior m. digastrici, S _‘f:_:‘p b ] 1‘5?’_ Mesenosphalic nuckeus of igeminal nene
m. tensor tympani, m. tensor veli palatini) / / \ \
. / Principal sensony nucleus of tigaminal nerve
o o o N . o o Motoe nudlews of rigaminal
2. Nucleus principalis (pontinus) nervi trigemini e L/ “
* somatosenzorické jadro pro diskriminacni Citi, propriocepci, R / | ] R T 1T iy Soial mdoun of tigarinl vere
=08 nucEaus
hmat a vibrace 'L\ / ,i-"":= >, \l '
Salivatory nuckei mr g _. .
3. Nucleus spinalis nervi trigemini v
. ... L, . DCiorsal vagal motor -
* somatosenzorické jadro pro vnimani chladu, tepla, bolesti
v e . Mucksus of iari
a Gasti propriocepce z n. V, VII, IX, X ks s B
1 Hypogossal nucleus
. . . .. i - Efferant cranial nerve nucei
4. Nucleus mesencephalicus nervi trigemini - |'
* ganglion tvorené pseudounipolarnimi neurony pfijimajici |
propriocepci z periodontia zubU, tvrdého patra, Celistniho — |
, , v s ’ .. , ° ! - Afferant cranial nerva nuclei
kloubu a také z okohybnych, zZvykacich a mimickych svall g
LB =/

a svalll jazyka



Accessory
cuneate nucleus

STv
PTN
SCT
| Reticular
5 [ 2 format:on
"""I “\ v "
I et Spinothalamic
2 / tracts
|Im‘ern:;r T RA T Lat. retic.
olive nucleus

Figure 12.10. Laminar organization of the spinal trigemi-
nal nucleus. Lamina | adjacent to the spinal trigeminal
tract (STv) is called the marginal layer. Cells in lamina |
resemble those of the posteromarginal nucleus at spinal
levels. Laminae |l corresponds to the substantia gelati-
nosa, and laminae lll and IV form the magnocellular sub-
division. PTN indicates the paratrigeminal nucleus and
SCT the spinocerebellar tracts.




Funkcni organizace nucleus spinalis n. V "

= terminace Ad a C vldken - i W \
. T\ \\-
\
. Trigeminal \
1. Subnucleus (pars) oralis pontine nucleus ,_f
2. Subnucleus (pars) interpolaris d
3. Subnucleus (pars) caudalis ™
part
Interpolar ;
Trigeminal part s f
spinal - - ¢
nucleuss | . fo
Caudal " [ "
= part




e vystupuje ve stredni ¢asti pontu
* dostava se do prohlubné na hrotu pyramidy (impressio trigemini),
kde se nachazi mezi 2 listy dura mater ganglion trigeminale
(semilunare, Gasseri) Suisiacain

Olfactory tract
Anterior perforated substance

Infundibulum (pituitary stalk)

* radix motoria (portio minor trigemini) ganglion podbiha Gvicakiasn S nallad s
a spojuje se primo s n. mandibularis e ___——Temporal lobe (cut surface)
_ ‘ Oculomotor nerve (111
Oculomotor nerve [ill]  Posterior clinoid process Tuber cinereum » — W l e _Trochlear nerve (IV)

Trigeminal nerve (V)
(sensory root)

Abducent nerve [VI] Infundibulum (stalk of pituitary gland) Cerebral crus

Lateral geniculate body Abducent nerve (VI)

Facial nerve (V1) and
intermediate nerve

Posterior perforated substance
(of Wrisberg)

Pons Vestibulocochlear nerve (VIII)

Optic nerve [l
Flocculus of cerebellum

Choroid plexus of 4th
ventricle

Middle cerebellar peduncle
Trochlea nerve [IV]

Olive
Tentorium cerebell Jm—— _ Antexior clooid process Glossopharyngeal nerve (IX)
Trigeminal nerve [V] 3 = = " - Oculomator nerve [Ill] Pyramids Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypoglossal nerve (XI1)

Accessory nerve (XI1)
Decussation of pyramids

eV NIV

Trigeminal ganglion
Mandibular nerve [Va] Cut edge of dura mater



Nervus ophthalmicus

e 1. vétev trojklaného nervu

 obsahuje cca. 26 000 myelinisovanych vlaken T

Maxillary nerve [V2]

* nejmedialnéjsi vétev z ganglion trigeminale R mEOE
e probiha v lateralni sténé sinus cavernosus
* somatosenzoricky zasobuje: TR
» ocnici a jeji periost, bulbus oculi a slznou zlazu R
» spojivku v rozsahu horniho vicka =
> kuzi hrotu a hibetu nosu, horniho vicka Lacrimal nerve
a Cela po interaurikularni caru infratrochlear Auriculotemporal
> sliznici cellulae ethmoidales, sinus e .
. . v 7 v s . s ° External nasal
sphenoidalis a predni casti nosni dutiny nerve

Infra-orbital
nerve

Diaphragma sellae

Optic chiasm

Mandibular

Oculomaotor nerve [Ill]
nerve [V3]

Pituitary gland

Trochlear nerve [IV]
Internal carotid artery

Abducent nerve [VI]
Ophthalmic division of
trigeminal nerve [\4]

Maxillary division of
trigeminal nerve [Va]

Cavernous (venous) sinus
( ) Mental nerve

Dwra mater

Sphenaidal sinus Buccal nerve

Masopharynx



Nervus ophthalmicus

ve fissura orbitalis superior se déli na:
» nervus frontalis
» nervus lacrimalis
» nervus nasociliaris

Nervus frontalis

* n.supraorbitalis
- r. medialis
- r. lateralis

* n.supratrochlearis

Nervus lacrimalis
* r.communicans cum nervo zygomatico

Nervus nasociliaris
* r.communicans cum ganglio ciliari
* nn. ciliares longi
* n. ethmoidalis posterior
* n. ethmoidalis anterior
- rr. nasales
- r. nasalis externus

Anterior ethmoidal nerve
Infratrochlear nerve
Supratrochlear nerve

Supra-orbital nerve
Posterior ethmoidal nerve

Lacrimal nerve
(from [V4])
Long ciliary
nerves

Frontal nerve

(from [V4])
Nasociliary
nerve (from [V4])

Optic nerve [Il]

Ophthalmic
nerve [V4]

Lateral

Superior orbital fissure

Lacrimal nerve
Frontal nerve
Trochlear

Medial

Superior rectus

Levator palpebrae
superioris

Optic nerve

Superior oblique

Ophthalmic artery
Medial rectus

Superior division of
oculomotor nerve [lll]
Nasociliary nerve

Abducent nerve [VI]

Inferior division of
oculomotor nerve [lll]

Inferior rectus
Inferior ophthalmic vein
Inferior orbital fissure

Lateral rectus



Nervus ophthalmicus

» nervus lacrimalis kromé somatosenzorické inervace laterdlni strany horniho vicka vede i autonomni vlakna
pro glandula lacrimalis
(plexus caroticus internus = n. petrosus profundus = n. canalis pterygoidei = rr. ganglionares = n. zygomaticus -
r. communicans cum nervo zygomatico - n. lacrimalis)

(n. VIl = n. petrosus major - n. canalis pterygoidei = ganglion pterygopalatinum - rr. ganglionares - n. zygomaticus =
r. communicans cum nervo zygomatico > n. lacrimalis)

Superior oblique
Supratrochlear nerve

Supra-orbital nerve

Levator palpebrae superioris

Lacrimal nerve Trigeminal nerve [V]
(from [V4])
Frontal nerve
(from [V4])
Nasociliary
nerve (from [V4])

Superior rectus Supra-orbital nerve
% Lacrimal gland
Lacrimal -
) % gland . Lacrimal nerve
.‘ 3 Medial rectus =y Communicating branch Ophthalmic nerve [V1]
e\ | ateral rectus : Maxillary nerve [V2]

Mandibular nerve [V3]

Facial nerve [VII]

Trochlear nerve

]

Ophthalmic
nerve [V,] Ptenygopalatine
ganglion

Internal carotid plexus
(sympathetic)

Lateral

Preganglionic parasympathetic
------ Pastganglinnic parasympathetic
------ Postganglionic sympathetic



= cast vlaken z ramus meningeus
inervujicich dura mater
zilnich splavl prochazi skrze
lebecni Svy a inervuje
extrakranialni periost

\4

ANATOMICKY PODKLAD VZNIKU
TENZNI CEFALEY !

Periosteum
Frontal

Parietal bone

-

Parietal

Extracranial

Intracranial

Dermis L Sagittal suture

I

Frontal

Parietal
Parietal bone

-

Frontal

| Parietal
D Frontal bone A
-

I e K .. DI
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Cortex







Korneadlni reflex (trigeminofacialni)

diferencialni diagnostika bulbarniho vs. pseudobulbarniho syndromu
hyperreflexe: supranuklearni poskozeni tractus corticobulbaris
hypo/areflexe: poskozeni n. spinalis n. V, n. nervi VII,

intrapontinnich vldken nebo kment n. V / n. VII

Tertiary neuron

CH VI

Facial motor
nucleus

Decussating
corneal reflex fiber

Trigeminothalamic
pain fiber

Chief sensory
nucleus (CH V)

Secondary neuron
Spinal trigeminal nucleus
Spinal trigeminal tract



Herpes zoster
ophthalmicus




PREHLED VETVi N. OPHTHALMICUS

1. Ramus meningeus recurrens [ ramus tentorius (tentorii)

2. Nervus lacrimalis
® . communicans cum nervo zygomatico

3. Nervus frontalis

= n. supraorbitalis
e r. lateralis
* r. medialis

= n. supratrochlearis

4. Nervus nasociliaris
= 1. communicans cum ganglio ciliari (radix sensoria [/ nasociliaris ganglii ciliaris)
= nn. ciliares longi
= n. ethmoidalis posterior
* r. meningeus anterior
n. ethmoidales anterior
* rr. nasales interni
* rr. nasales laterales

* rr. nasales mediales
* r. nasalis externus

n. infratrochlearis
* rr. palpebrales



Nervus maxillaris

Ophthalmic nerve [V1]

2. vétev trojklaného nervu

obsahuje cca. 50 000 myelinisovanych vilaken Zygomaticotemporal

probiha v lateradlni sténé sinus cavernosus,

prechazi pres foramen rotundum do fossa A
. v Vé unm.ﬁ

pterygopalatina, kde se vétvi nerve

Supratrochlear
nerve

somatosenzoricky zasobuje:

. . Lacrimal nerve

» dura mater ve fossa cranii media
O Ve Y& 4 v rZ v A4 . V4 r v A4 ] InhaMIaar
» kuzi tvare od ocni Stérbiny po ustni Stérbinu nerve
» sliznici horni poloviny tvare e i
> sliznici sinus maxillaris, zadnich 2/3 nosni dutiny e
» sliznici patra, isthmus faucium, nasopharyngu Infra-orbital

nerve

a prilehlou cast Eustachovy trubice
» horni celist a horni zuby

Mental nerve

Buccal nerve

Zygomaticofacial nerve

Maxillary nerve [V2]

Auriculotemporal

nerve



Zygomatic Nasal nerves

Zygomaticotemporal Pharyngeal nerve Orbital branches Sphenopalatine foramen
Zygomatic nerve Foramen rotundum
Infra-orbital nerve Pterygoid canal

Nasopharynx
Epalaing Pterygopalatine
lion
oft pala e
el Palatovaginal canal
Greater palatine Posterior superior Pharyngeal nerve
Posterior superior alveolar alveolar | pajatine nerves
Anterior superior alveolar Middle superior alveolar Ganglionic branches

A B



—" Anterior ethmoidal nerve
Communicating branch

Supra-orbital nerve
Posterior ethmaoidal nerve
Supratrnchlear nerve

Long and short ciliary nerves

[niratruchle.@nj nerve
Ciliary ganglion {from nasociliary nerve)
Cutaneous branch of

Lacrimal nerve lacrimal nerve

Zygomaticotemporal
nerve

Nasociliary nerve

Frontal nerve = :
Zygomaticofacial

nerve

Ophthalmic nerve (V) . |
xterna
nasal
branch of
anterior
ethmoidal
nerve

Trigeminal
{semilunar) ganglion

Trigeminal

Foramen

rotundum Infra-orhital

nerve
alveolar nerve

alveolar nerve

Maxillary nerve (V)

Zygomatic nerve

Infra-orbital nerve entering

Nerve (vidian) of pterygoid canal s arbitalieanal

Pterygopalatine ganglion : :
rYsopa Bang Posterior superior alveolar nerve

Ganglionic branches to pterygopalatine ganglion

Anterior superior

Middle superior

External nasal branch of anterior ethmoidal nerve (V)

Lateral internal nasal branch of anterior ethmoidal nerve (V)
Olfactory bulb
Cribriform plate

Olfactory tract

Posterior superior lateral nasal branches
from maxillary nerve (Va)

Maxillary nerve (V) (sphenopalatine
foramen dissected away)

Pterygopalatine ganglion

Greater petrosal nerve

Deep petrosal nerve

Nerve (vidian) of pterygoid canal
Pharyngeal branch of maxillary nerve (V)
Nasopalatine nerve (V) passing to septum (cut)

Posterior inferior lateral nasal branch
from greater palatine nerve (V)

Lateral
:::;IM Olfactory bulb
cavity Cribriform plate

Olfactory tract

Olfactory nerves (1)

Greater

Palatine nerves (VE){ F—

Medial internal nasal branch
of anterior ethmoidal nerve (V)

Olfactory nerves (1)
Nasopalatine nerve (V)

Incisive canal—

Nasal septum



Communicating branch
with lacrimal nerve (from V)

Trigemmal @ @

ganglon CNV, CNYV,

(1), anterior superior
alveolar nerve

(1), middle superior
alveolar nerve

Superior alveolar
plexus

Pterygopalatine
ganglion



Cribriform
sinus plate

Olfactory
bulb (CN 1)

Anterior ethmoidal
nerve (CN'V))

Olfactory nerve
fibers (CN )

Medial nasal
branches (CN V)
Trigeminal
ganglion
(CNV)
CNV,
Pterygopalatine
Medial superior gang!jon in pterygo-
posterior nasal palatine fossa
branches (CN V)
Sphenopalatine
Vomer Nasopalatine Zygomatic foramen (opened)
nerve (CN'V,) process of maxilla

Cribriform
plate

Middle
nasal concha

Anterior ethmoidal

nerve (CN Vi) Sphen(}ld

smnus

Lateral superior
posterior

nasal branches
(CNV,)

External

branch ) - YA e : "}

Pterygo-
palatine
ganglion

: "'\E\

by .
b Eﬁ
S

Posteroinferior
lateral nasal branches
(from desending
palatine nerve)

Lesser
Lateral nasal palatine nerves
branches

Greater
Inferior palatine nerve

nasal concha

Internal nasal
branches



Perkutanni zakroky na ganglion Gasseri

Fig.132.3 (A) Method for localization of the
petroclival angle (PCA) on lateral cranial X-ray.
The PCA is formed by the clival line (C) and the
superior petrosal line (5PL). Uninsulated tip of
the electrade should be just behind the C line,
(mean: 2.77 mm, ranging from 1.57-3.50 mmy,
(B) Method for localization of the electrade tip
height (h) based on the electrode uninsulated
tip position and the orbitomeatal line can be
used as well for electrode placement accuracy,
This distance (h) is usually from 13-15mm. Of
note is that fibers corresponding to the V1
division are in a superomedial position, fibers of
W3 are inferolateral, and those of V2 are in
between; for instance when V3 is targeted, it is
expected to have the lower height (as demon-
strated by other authors). O, orbita; MAE,
meatus acusticus externus.

D

Fig.132.4 (A) Schematic drawing showing the three percutaneous lesioning-techniques for the treatment of trigemninal neuralgia. (B) Glycerol
injection (presence of cerebrospinal fluid must be checked before injection). (C) Balloon compression (inflated balloon with contrast-medium must
be pear-shaped to confirm location inside the Meckel cave). (D) Retrogasserian thermocoagulation. Note: Somatotopy of trigeminal system:
uninsulated electrode tip has to be retrogasserian at the triangular plexus, 1. Motor branch of the trigeminal nerve; 2. plexus triangularis;

3. Gasserlan ganglion; 4. V1: aphthalmic branch; 5. ¥2: maxillary branch; 6. ¥3: mandibular branch.




Neurochirurgicka dekomprese kmene n. V

Fig. 133.3 Exposure of the cranial nerves and
arteries along the cerebellopontine angle. The
trigerninal nerve is seen to be compressed by
the superior cerebellar artery (SCA) as well as
SPY the anterior inferior cerebellar artery (AICA).
SMT, suprameatal tubercle; SPV, superior pet-
rosal vein; PICA, posterior inferior cerebellar
artery; Ce, cerebellum; CN, cranial nerve.

Tentorium

Fig. 133.1 Retrosigmoid skin incision and shown along with burr hole
placement and craniotomy site immediately posterior and inferior to
the transverse-sigmoid junction. A, asterion; MT, mastoid tip; DG,
digastric groove; SMT, suprameatal tubercle; 55, sigmoid sinus; SI, skin
incision.



Superior
petrosal
vein intact

Teflon
felt

— AICA

Fig. 133.4 Decompression of the trigeminal
nerve by wedging shredded Teflon or hydroxy-
lated polyvinyl acetal sponge (lvalon™, Fabco
Inc., Old Mystic, CT) between the vessel (AICA)
and the nerve. The alternative is to use a fascial
sling or arachnoid membrane to hitch the vessel
(SCA) to the tentorium. The offending superior
cerebellar artery is transposed superomedially
with a sling sutured to the tentorium. SCA,
superior cerebellar artery; AICA, anterior inferior
cerebellar artery; CN, cranial nerve.



PREHLED VETVI N. MAXILLARIS

1. R. meningeus

2. Rr. ganglionares ad ganglion pterygopalatinum [ radix sensoria ganglii pterygopalatini
= rr. orbitales
» rr. nasales posteriores superiores laterales
= rr. nasales posteriores superiores mediales
" n. nasopalatinus (incisivus)
= n. pharyngeus
= n. palatinus major
* rr. nasales posteriores inferiores
= nn. palatini minores
* rr. tonsillares
3. N. zygomaticus
® . communicans cum nervo lacrimali
= 1. zygomaticotemporalis
= 1. zygomaticofacialis

4. N. infraorbitalis
= rr. alveolares superiores posteriores
= r. alveolaris superior medius

= rr. alveolares superiores anteriores
* plexus dentalis superior
- rr. dentales superiores
- rr. gingivales superiores

» rr. palpabrales inferiores
= rr. nasales externi

* rr. nasales interni

= rr. labiales superiores



Nervus mandibularis

3. vétev trojklaného nervu

obsahuje cca. 78 000 myelinisovanych viaken
nejlateralnéjsi vétev z ganglion trigeminale
prijima radix motoria

prechazi pres foramen ovale do fossa
infratemporalis, kde se zahy vétvi

somatosenzoricky zasobuje:

» dura mater v okoli zadnich vétvi a. meningea
media

» kuzi v regio temporalis a kolem mandibuly

» sliznici dolni poloviny tvare, isthmus faucium,
tonsilla palatina a spodiny ustni

» sliznici prednich 2/3 jazyka

» mandibulu a dolni zuby

branchiomotoricky zasobuje:

» zvykaci svaly (m. masseter, m. temporalis,
m. pterygoideus medialis et lateralis)

» m. mylohyoideus, venter anterior m. digastrici

» m. tensor tympani, m. tensor veli palatini

Ophthalmic nerve [V1]

Supra-orbital
nerve

Supratrochlear
nerve

Lacrimal nerve

Infratrochlear
nerve

External nasal
nerve

Infra-orbital
nerve

Mental nerve

Maxillary nerve [V2]

Auriculotemporal
nerve



Deep temporal nerves

Ophthalmic nerve [V4]

Lateral pterygoid  Masseteric artery Zygomaticotemporal nerve

(branch of maxillary nerve [Va])

Upper head of Auriculotemporal nerve
lateral pterygoid (cut)
Pterygopalatine
fossa Maxillary nerve [Va]
Anterior trunk of
mandibular nerve [Va]
Zygomaticofacial nerve
Buccal artery (branch of maxillary nerve [Va]) Meningeal nerve
and nere Lower head of Middle meningeal artery
lateral pterygoid (cut)
Merve to lateral pterygoid T
Maxillary arte :
= - i mandibular nerve [V3]
Sphenomandibular tendon of temporalis
: ligarment Masseteric nerve
Chorda tympani nerve
Limgual nerve L= » Medial pterygoid Lingual nerve
PRRRLOE Inferior alvealar Inferior alveolar nerve
iy ] Buccal nerve Sphenomandibular
Retromandibular ligament
wain
Tope P e Nerve to mylohyoid

Mandibular canal

Mental nerve



Pterygo- Posterior

Maxillary division ; :
Trigeminal nerve (CN'V,, via foramen P;ia tlli]; Mudie f;iiirl:ﬂrnewes
rotundum ) gang Anterior

(CNV)

Zygomatic nerve

Infraorbital nerve
(and foramen)

Mandibular division
(CNV,, via foramen ovale)

Long buecal
nerve

Medial
) and lateral

Auriculo- pterygoid
temporal nerve nerves

Masseteric nerve

Mylohyoid nerve

Lingual nerve

Inferior alveolar nerve
{(in mandibular canal)

Inferior dental branches

Mental nerve (and foramen)



CNV, (mandibular nerve)

Nerve oftensor

tympani
Foramen
ovale
) Nerve oftensor
s vel palatini
nerve
lesser
petrosal
nerve
Stylomastoid Nerve of medial
foramen pterygoid
Auriculotemporal ok
nerve

tympani

Communicating branch

to auriculotemporal nerve ; ;
P Medial pterygoud

Otie
ganglion muscle
Lingual nerve
Nerve to
mylohyoid
Submandibular
Inferior ganghon
alveolar nerve
Nerve to

mylohyoid



Trigeminal nerve [V] Facial nerve [VIl]

Ophthalmic nerve [V4] Tympanic plexus
Glossopharyngeal nerve [1X]

Maxillary nerve [V3]

= Preganglionic parasympathetic
= = = = = Postganglionic parasympathetic Mandibular nerve [Va]
Lesser petrosal nerve

Otic ganglion

Tympanic nerve

Inferior

Auriculot | —
uriculotemporal nerve ganglion of IX

Chorda tympani

‘----ﬂ

Lingual nerve

Sublingual gland

Parasympathetic innervation of parotid,
submandibular, and sublingual salivary glands



Masseterovy reflex

diferencialni diagnostika bulbarniho vs. pseudobulbarniho syndromu
hyperreflexe: supranuklearni poskozeni tractus corticobulbaris
hypo/areflexe: poskozeni n. mesencephalicus n. V, n. motorius n. V,

intrapontinnich vlaken nebo kmene n. V

Mesencephalic nucleus

Muscle spindle
from masseter muscle

Masseter

Motor nucleus CNV
with secondary neuron

Motor division CN WV

Chief sensory nucleus

Spinal trigeminal nucleus




PREHLED VETVI N. MANDIBULARIS

1. Ramus meningeus (nervus spinosus)
2. Nervus pterygoideus medialis
3. Rami ganglionares ad ganglion oticum [ radix sensoria ganglii otici
4. Nervus musculi tensoris veli palatini
5. Nervus musculi tensoris tympani
6. Nervus massetericus
7. Nervi temporales profundi
8. Nervus pterygoideus lateralis
9. Nervus buccalis
10. Nervus auriculotemporalis
® n. meatus acustici externi
= rr. membranae tympani
= rr. parotidei
= rr. communicantes cum nervo faciali
= nn. auriculares anteriores
= rr. temporales superficiales
11. Nervus lingualis
= rr. isthmi faucium
= rr. communicantes cum nervo hypoglosso
= chorda tympani
= n. sublingualis
= rr. linguales
= rr. ganglionares ad ganglion submandibulare / radix sensoria ganglii submandibularis
= rr. ganglionares ad ganglion sublinguale / radix sensoria ganglii sublingualis
12. Nervus alveolaris inferior
= n. mylohyoideus
= plexus dentalis inferior
* rr. dentales inferiores
* rr. gingivales inferiores
= n. mentalis
* rr. mentales
* rr. labiales inferiores
* rr. gingivales






* motorické jadro v pons Varoli
» vystupuje v sulcus bulbopontinus medialné od n.
* motoricky inervuje m. rectus lateralis

Afferent

ACCessOory nucleus of
oculomotor nerve

Mucleus of
oculomotor nerve

Mesencephalic nucleus
of frigeminal nerve

Mucleus of trochlear nerve

Motor nucleus of
trigeminal nerve

MNucleus of
abducens nerve

Pontine nucleus

of trigeminal nerve®

Motor nucleus of
facial nerve

Superior o )
salivatory nucleus Principal posterior nucleus
Inferior

salivatory nucleus

Superior vestibular nucleus

Lateral vestibular nucleus | yactibular

Inferior vestibular nucleus | nuclei

Medial vestibular nucleus

Mucleus ambiguus

Dorsal nucleus of
vagus nerve

inal nucleua of trigeminal nerve
Mucleus of i i

hypoglossal nerve
Solitary nucleus

Mucleus of
zpinal accessory nerve

VI

Olfactory tract
Anterior view Anterior perforated substance
Infundibulum (pituitary stalk)

Optic chiasm Mammillary bodies

Temporal lobe (cut surface)

Optic tract

Oculomotor nerve (1ll)

Tuber cinereum Trochlear nerve (IV)
Trigeminal nerve (V)

Cerebral crus (sensory root)

Lateral geniculate body Abducent nerve (V1)

Facial nerve (V1) and
intermediate nerve

Posterior perforated substance .
(of Wrisherg)

Pons Vestibulocochlear nerve (V1)

Flocculus of cerebellum

Choroid plexus of 4th
ventricle

Middle cerebellar pedunde

Olive
Glossopharyngeal nerve (1X)
Pyramids

Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypoglossal nerve (XII)

Accessory nerve (Xl)
Decussation of pyramids

;‘ny’ NIVE



e probiha po clivu rostrolateralnim smérem
* v urovni apex pyramidis prordzi dura mater
* v sinus cavernosus laterokaudalné od arteria carotis interna

Olfactory bulb Olfactory nerves [I]

Optic nerve [I]
Ophthalmic nerve [V,]

Oculomotor nerve [1l1] Maxillary nerve [V,]

Diaphragma sellae

Optic chiasm Mandibular nerve V]
S Trigeminal ganglion

tt——Motor root of V

I — Sensory root vl
o {intermediate nerve)
]

Vestibulocochlear
nerve (VI

Glmssnpharynneal
nerve [IX]

Oculomotor nerve [lIl] Trochlear nerve [IV] —-

Pituitary gland
Trochlear nerve [IV]

Internal carotid artery  Tyigeminal nerve [V] —L

Abducent nerve [VI1]
Ophthalmic division of
trigeminal nerve [V4]

Maxillary division of
trigeminal nerve [V,]

Cavernous (venous) sinus

Accessary nerve [X1]
Dura mater

Sphenoidal sinus Vagus nerve [X]

Spinal cord
Hypoglossal merve [XII]

Nasopharynx Tentorium cerebelli

Tentorium cerebelli
(cut edge)



Supratrochlear nerve

Superior oblique Infratrochlear nerve
Anterior ethmoidal nerve
Posterior ethmoidal nerve

Supra-orbital nerve

-‘_‘r 2 e
Levator palpebrae superioris -A
Superior rectus

Lacrimal gland

Superior orbital fissure
Lacrimal nerve

Frontal nerve
Trochlear

Superior rectus

Levator palpebrae
superioris

Optic nerve

Long ciliary nerves
Lacrimal gland
Short ciliary nerves
Medial rectus
Ciliary ganglion

Superior oblique
Lacrimal nerve (from [V,])

Ophthalmic artery
Lateral rectus : g e L 7 % Abducent nerve [VI] Medial rectus
. Y -.
F“’{":rt:'“:';":]? g . . 1 Inferior branch of Superior division of
H \ ﬂzm‘“’ oculomotor nerve [l1I]
Abducent nerve [V] ] Nasociliary nerve
ﬂ Masociliary nerve
Trochlear nerve [IV] \ (from [V3]) Abducent nerve [VI]
Ophthalmic g = = Superior branch Inferior division of
nerve [V,] of oculomotor
s 2\ nerve il oculomotor nerve [l11]
# A
L ] | ]
L] L]
F]

W Inferior rectus

y

Inferior ophthalmic vein
Inferior orbital fissure

»
L]

:
4
s
¥
"
0y

Lateral rectus

Lateral Medial

.
b

2

—> fissura orbitalis superior - anulus tendineus communis Zinni



SYMPTOMATOLOGIE LEZE N. IV

* endotropie
e paréza pohledu lateralné
 diplopie pfi pohledu lateralné

Priciny:

- trauma

- komprese nadorem

—> aneurysma arteria carotis interna

— arteriovendzni pistél sinus cavernosus
— intrakranialni hypertenze

—> iatrogenni (po lumbalni punkci)

— Tolosa-Hunt syndrom

—> meningitida, basilarni tuberkuldza, sarkoidéza
— Guillan-Barrého syndrom

—> diabeticka poly(mono)neuropathie

— sclerosis multiplex

— horecnaté infekce u déti

— pocinajici thromboflebitida sinus cavernosus







ACcessory nucleus ot
oculomotor nerve

Mucleus of
oculomotor nerve

Mesencephalic nucleus
of frigeminal nerve

Mucleus of trochlear nerve

Motor nucleus of
trigeminal nerve

Mucleus of
abducens nerve

Fontine nucleus
of trigeminal nerve”

Maotor nucleus of

facial nerve
Superior gnca !
salivatory nucleus Principal posterior nucleus
Inferior Superior vestibular nucleus

salivatory nucleus Lateral vestibular nucleus Vestibular

Inferior vestibular nucleus | nuclei
Medial vestibular nucleus

Mucleus ambiguus

Dorzal nucleus of
vagus nerve

Epinal nucleua of trigeminal nerva
Nucleus of

%
hypoglossal nerve EE
==

Solitary nucleus

Mucleus of
spinal accessory nerve

1. Nucleus nervi facialis

* branchiomotorické jadro pro svaly 2. zaberniho
oblouku (mimické svaly, platysma, m. stylohyoideus,
m. stapedius a venter posterior m. digastrici)

2. Nucleus parasympatikus nervi facialis
(salivatorius superior)
* visceromotorické jadro pro parasympatickou inervaci
glandula lacrimalis / submandibularis / sublingualis,
zlazek v dutiné nosni, nosohltanu a isthmus faucium

3. Nucleus solitarius (gustatorius)
» viscerosenzorické jadro — rostrdlni ¢ast pro chutové
informace z prednich 2/3 jazyka

4. Nucleus spinalis nervi trigemini
e somatosenzorické jadro — pro somatosenzorické
informace z boltce, zevniho zvukovodu

5. Nucleus mesencephalicus nervi trigemini
e ganglion tvorené pseudounipolarnimi neurony
prijimajici propriocepci z mimickych sval(l




Vystup n. VIl z mozkového kmene

* trigonum pontocerebellare (mostomozeckovy kout)
e pred vystupem z kmene obtaci nucleus n. VI jako
genu nervi facialis (podklad colliculus facialis)

nervus intermedius vede parasympatickd a chutova
vldkna

Medial longitudinal fasciculus

Abducens nucleus

Descending cortical fibres

Pyramid of medulla oblongata

Tuber cinereum

Cerebral crus

Lateral geniculate body

Posterior perforated substance

Middle cerebellar pedunde

Ventral roots of 1st spinal nerve (C1)

Decussation of pyramids

Olfactory tract

Anterior view Anterior perforated substance
Infundibulum (pituitary stalk)

Optic chiasm Mammillary bodies

\ Temporal lobe (cut surface
Optic tract ~ e lempor e (cut surface)

Oculomotor nerve (Il

Trochlear nerve (IV)

Trigeminal nerve (V)
[sensory root)

Abducent nerve (V1)

Facial nerve (VIl) and
intermediate nerve
(of Wrisberg)

Pons Vestibulocochlear nerve (VI

Flocculus of cerebellum

Choroid plexus of 4th

Olive ventricle

Glossopharyngeal nerve (1X)
Pyramids

Vagus nerve (X)

Hypoglossal nerve (XII)

Accessory nerve (XI)

TrUIe



Facial nerve area ——__|

e do pyramidy vstupuje pres fundus meatus acustici interni Superior

. . qe <1 ¥ vestibular area
(area nervi facialis ventrokranialné)

* pred vstupem se spojuje s n. intermedius e

vestibular area

Foramen singulare
cut obliquely -

Superior and inferior colliculus

Pineal gland Posterior cerebral artery

Superior cerebellar artery
Median sulcus of fourth ventricle

Thalamus
Trochlear nerve [IV]

Cerebellar
peduncles Trigeminal nerve [V]
Motor root of
Transverse dural facial nerve [VII]
venous sinus
Sensary root of
Glossopharyngeal facial nerve [VII]
nerve [IX] (intermediate nerve)

Vagus nerve [X]
with cranial root
of accessory

Vestibulocochlear
nerve [VIIl]
Hypoglossal nerve [XI1]

Accessory nerve [XI]

Posterior inferior
cerebellar artery

Atlanto-occipital joint
Posterior spinal artery

Anterior ramus
C1
Posterior ramus

Vertebral artery

Transverse process of atlas

- j Spinal ganglion of C2

C W~
Dura mater \oj

2{ Anterior ramus

Posterion ramus Cranial nerves (posterior view)

Transverse crest

Tractus spiralis
foraminosus




Prabéh n. VIl v pyramidé |

Lateral semicircular
canal

Incus
Tympanic segment
Slapes

Second genu

Stapedius
Mastoid segment

Stylomastoid artery

Digastric ridge

Malleus

Meatal foramen
Internal auditory artery

Geniculate ganglion

First genu

Supratubal recess

Greater petrosal nerve

Cochleariform
process

Round window

digastric muscle



Prabéh n. VIl v pyramidé Il

Facial nerve [CN VII]

Geniculate ganglion
Stapedius, tendon

Stapes
Tensor tympani, tendon

External geniculum
of facial nerve [CN VI

Stapedius

Incus
Lesser petrozal nerve

Nerve to stapedius
Malleus

Greater petrosal nerve
Pyramidal process

Tensor tympani

Facial nerve [CN VII]
Canal for tensor tympani
Chorda tympani
Auditory tube,
bony part
Internal carotid artery
— Masztoid procesa
Auditory tube,
cartilaginous part Stylo toid
foramen
Posterior auricular nerve

Digastric branch

Digastric. posterior belly

Prominence of lateral semicircular canal

Oval window

Pyramidal eminence

Chorda tympani nerve

|

\

Facial nerve [VII]

Prominence of facial canal

Tegmen tympani

Tensor tympani muscle

Phanmgotympanic tube

Lesser petrosal nerve

Branch from intermnal
carotid plexus

Sympathetic plexus

Chorda tympani nerve

Tympanic branch of the glossopharyngeal nerve [IX]
Internal jugular vein



Temporofacial branch

Cervicofacial branch

vystup z pyramidy: foramen stylomastoideum

vzapeéti vstupuje do glandula parotis

probiha dorzalné a lateralné od vena retromandinularis
a arteria carotis externa

v parenchymu Zlazy vytvari plexus (intra)parotideus

External acoustic meatus
Facial nerve [VII]

Mastoid process
Digastric branch

Digastric muscle

Mandible

Posterior auricular nerve

Temporofacial branch
Superficial temporal artery and vein

Transverse facial artery and vein

Styloid process

Main trunk of
facial nerve [VII]

Posterior

Zygomatic branches auricular nerve

Medial pterygoid
Ramus of mandible

Masseter

Parotid duct
Mastoid process

Cervicofacial branch

Marginal
mandibular -
branches

Cervical branches <| 7-’/

Parotid gland and facial nerve [VII]

External carotid artery

Retromandibular vein



1. Rami temporales
- mimické svaly Cela a regio temporalis
Temporal branches

2. Rami zygomatici

Temporofacial branch - m, orbicularis oculi, mm. zygomatici a
svaly nosu
Zygomatic branches
)b
e i Posterior auricular nerve H
- 3. Rami buccales

- svaly tvare a horniho rtu

Cervicofacial branch

Buccal branches 4. Ramus marginalis mandibulae

- svaly brady a dolniho rtu
Parotid gland

5. Ramus colli

- m. platysma, ansa cervicalis superficialis

Marginal mandibular branches

A Cervical branches et L 1T



| Typel, 13%
Il Typell, 20%
M Type Wl 28% 3 buccal branch
IV TypelV,24% 4 mandibular branch
V TypeV, 9% 5 cervical branch
VI TypeWl, 6%




Symptomatologie

e paréza mimickych svalu

lagoftalmus

ageusie, hyposekrece slin

hyperakuze

hyposekrece slz



Periferni paréza n. VII

meatus
CN VI

+ poruchou sekrece slin a slz + hyperakuze

Greater petrosal
nerve

3 3. Paréza ipsilateralnich mimickych svalli + ageusie prednich 2/3 jazyka
+ poruchou sekrece slin + hyperakuze

Merve to the
stapedius

(e } 2 2. Paréza ipsilateralnich mimickych sval( + ageusie prednich 2/3 jazyka

Chorda

i 4. Paréza ipsilateralnich mimickych svalli + ageusie prednich 2/3 jazyka

+ porucha sekrece slin

5. Paréza ipsilateralnich mimickych svalt

Stylo-
mastoid
foramen

Posterior
auricular
nerve * I ™ -

Nerves to the
stylohyoid and

: ; : Parotid plexus
posterior digastric



Centralni a periferni paréza n. VII

... aneb proc se jevi periferni paréza n. VIl dramatictéji?

Temporal branches

Motor nuckeus of facial
MEerve

Geniculate ganglion
Corticonuclear fibers

Merve to stapedius

Paostarior auricular
MErveE

Central {(supranuclear) lesion
(loss of 19 motor neuran)

Facial nerve [CHN VI

Zygomatic branches

Motor nucleus of facial nerve

Peripheral (infranuclear)
lesion (loss of

Buccal branches
1# motor neuron)

Cervical branches
Facial nerve [CN V]
a

b Marginal mandibular branches



Facial area of
motor cortex

Centralni paréza
— pokles koutku

UMN lesion of -
corticobulbar tract (= ‘
(e.g., stroke of .
internal capsule) Facial motor nucleus
% of pons
,h"l Superior division
h- ——

j‘i Inferior division

Periferni paréza
— pokles koutku
- ptodza

— >

—— LMN lesion of CN VII
(e.g., Bell palsy)

Muscles of facial expression:

Frontalis

Orbicularis oculi

Buccinator

Orbicularis oris <

Platysma \




»BELL’S SIGN“




PREHLED VETVI N. FACIALIS

1.

W

Nous

8.
9.

Nervus petrosus major [ radix parasympathica (intermedia) ganglii pterygopalatini

» n. canalis pterygoidei (vznika spojenim s n. petrosus profundus)
* vede pregangliové parasympatické (n. petrosus major) a postgangliové sympatické vlakna (n. petrosus profundus) do ganglion pterygopalatinum
* inervace glandula lacrimalis a malych ZIaz nosu a patra

Nervus stapedius

Chorda tympani
= pregangliové parasympatické vliakna do ganglion submandibulare (inervace glandula submandibularis a glandula sublingualis)
= senzorické (chutové) vlakna z prednich 2/3 jazyka skrze ganglion geniculi

Ramus communicans cum plexu tympanico
Ramus communicans cum nervo vago
Ramus communicans cum nervo glossopharyngeo

Nervus auricularis posterior
= 1. occipitalis
= 1. quricularis

Ramus digastricus

Ramus stylohyoideus

10. Plexus (intra)parotideus

* rr. temporales

" rr. zygomatici

* rr. buccales

» r. marginalis mandibulae
= r. colli



Nervus Rl
vestibulocochlearis 5
(n. VIII) _




Nervus cochlearis

Cochlea

Cochlear nerve

(CN VII)
Facial nerve
(CNVID)
Vestibular
nerve (CN VIII)
Vestibular (Reissner) lntemal
Scala vestibuli ; N\ membrane .
- \ o acoustic
Nuel space ‘, \ / A meatus
" ) v Stria )
Spiral imbus hair ::lrl ' vesculus
Bony spiral " :«::;::lnc
lamina '
, - L] Out
Spiral ; . oo (k h:irccrclls A
ganglion L O /

Basilar

R (O L DR O E S B0 0B OO BSZERY

Internal

3 Corti tunnel
spiral sulcus

Scala tympani

7
/‘/f/ membrane
4
'I\_
W Bo

ny wall

Lesser
petrosal nerve

Greater
petrosal nerve

Modiolus

L v_h-— .,
O

Helico-
trema

.

Geniculate
ganglion

Tympanic
cavity

Chorda

tympani
(CN VI

Semicircular canals

Petrous bone

Area cochlae (tractus spiralis foraminosus)
» centralni vybézky ganglion spiralis cochlae




Nervus facialis

Nervus utriculoampullaris

Nervus ampullaris posterior

Nervus saccularis

Nervus cochlearis
(tractus spiralis foraminosus)

nerve

5
=

uperior
tbular

}IL}H

Posterior

Singular foramen

Superior

—— Bills bar

o Facial nerve region

Transverse
crest

Anterior

Inferior vestibular Cochlear nerve
nerve region region




Schéma 1: Screening sluchu (fyziologickych*) novorozenct

Screening sluchu novorozencti

POCET NAROZENYCH DETI

» definovany ve vyhlasce ¢. 70/2021 Sb. |
o preventivnich prohlidkdch ve znéni pozdéjsich 1. droveii = dﬁ’;gﬁgt‘glg;ﬁgk%rgﬂfé‘lgﬂ}m zJIP
predpist (nabyti u¢innosti zdkonu ¢. 45/2021 Sb.

dne 24.2.2021) | |
* faze screenin gu: OAE pfitomny OAE nepfitomny OAE nevysSetieny

1. screeningové vysSetreni sluchu novorozencu | | |
(TEOAE, AAB R) 2_ ﬂroveﬁ 3.—6. t};‘den

2. screeningové vysetfeni sluchu déti metodou ORL "9b|° foniatr
tonové audiometrie ve véku 5 let | | ]
OAE pfitomny OAE nepfitomny OAE nevySetieny
| |
|
3. uroven 3.-6. mesic
ORL nebo foniatr
| | |
neni oboustranna trvala oboustranna oboustranna malformace
porucha sluchu trvala porucha hluchota zevniho nebo
sledovani vyvoje feci: sluchu stfedniho ucha
- normalni sluch kandidat
« lehka porucha sluchu sluchadla kochlearni kandidat kostniho
- jednostranna trvala implantace sluchadla (BAHD)
porucha sluchu

Termin vySetieni odpovida véku ditéte.
* U rizikového novorozence hospitalizovaného v PCIP nebo PCIMP je doporuéeno vysetifeni AABR.



Obr. 1: Vysetreni sluchu novorozence metodou: a — TEOAE, b - AABR



Midbrain

Midbrain

=
r n"‘:'f I

Primary
auditory
cortex

Medial geniculate
nuclaus (thalamus)
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Colliculus inferior
Pericentral nucleus
e parovy Utvar v tectum mesencephali
e obsahuje 3 skupiny jader:
1. nucleus centralis
2. nucleus externus / nucleus lateralis
3. nucleus pericentralis (dorsalni kortex)

External
nucleus

Inferior
colliculus

Lateral

lemniscus
Central

gray



Nucleus centralis

Isofrequency
laminae

(a) (b) 20 kHz threshold contours

Figure 226.12 (a) Diagramatic representation of a section of the inferior colliculus. The central nucleus is arranged into isofrequency
laminae from low to high as indicated by the numbers which represent the best frequency (in kHz) of cells in each region. (b) The 20
kHz isofrequency lamina flattened out to show contours of intensity, representing the threshold of neurones within the layer. Note that
the intensity of sound required to stimulate a neurone increases from the centre to the periphery of the lamina. Redrawn from

Roberts D. Signals and Perception: The Fundamentals of Human Sensation, 2002, with permission of Palgrave Macmillan.



Primarni akusticka korova oblast

* na horni ploSe gyrus temporalis superior
v rozsahu 1. Heschlova zavitu
(gyrus temporalis transversus, area 41)
» granuldrni kdra se silnou IV. vrstvou

Figure 226.13 (a) Diagram of the brain showing the
region of primary auditory cortex (area A1). (b) Diagram
of A1 showing the arrangement of isofrequency
laminae, the numbers representing best frequency

(in kHz). (c) Block of auditory cortex showing the
isofrequency planes orthogonal to the normal cortical
layering (I-VI) and across the planes, alternating strips
of cells that show either excitatory-excitatory responses
(Ex-Ex) or excitatory-inhibitory responses (Ex-In).
Redrawn trom Roberts D. Signals and Perception: The
Fundamentals of Human Sensation, 2002, with
permission of Palgrave Macmillan.



Nervus vestibularis

-> nervus utriculoampullaris
* nervus utricularis
* nervus ampullaris anterior
* nervus ampullaris lateralis
-> nervus saccularis
-> nervus ampullaris posterior

Area vestibularis superior - n. utriculoampullaris

Dura mater

Endolymphatic
sac

Lateral
ampullary nerve

Common crus
Utricular nerve

Lateral
semicircular
duct

Posterior
semicircular
duct

Area vestibularis inferior - n. saccularis

Foramen singulare - n. ampullaris posterior

Anterior semi-
circular duct

Posterior
ampulla

Anterior
ampullary nerve

Vestibular
ganglion,
superior part

Vestibulocochlear
nerve (CN VIII),
vestibular part

Facial nerve

Vestibular
ganglion,
inferior part

Cochlear commu-
nicating branch

Nervus mtermedius
(CN V)

Vestibulocochlear
nerve (CN VIII),
cochlear part

Saccular nerve

Posterior
ampullary nerve

Modiolus
Spiral

ganglion
of cochlea



Vestibulum

Recessus ellipticus (utriculi)
* macula cribrosa superior
* aqueductus vestibuli

Recessus sphericus (sacculi)
* macula cribrosa media

Recessus cochlearis
* macula cribrosa inferior

Dissected right bony labyrinth (otic capsule):
membranous labyrinth removed

Posterior
Lateral Semicircular canals
Anterior

Elliptical recess
Cochlear recess Vestibule

Spherical recess (note
perforations
for nerve

fibers)

Helicotrema

Hamulus
of spiral
lamina

Internal opening of
vestibular aqueduct
(for endolymphatic
duct)

Round (cochlear) window Scala tympani

Scala vestibuli

Osseous spiral
lamina



Vnimani pozice hlavy

A Atrest
Utricular
maculae
Otoconia Striola Receptor Otolith
cell membrane

Kinociia

50 spikes/second

50 spikes/zecond

Discharge rate of afferents
on left and right sides

B Righttit

90 spikes/second

Qcular

Discharge rate of afferents
on left and right sides

10 spikes/second 90 spikes/second
Discharge rate of afferents
on left and right sides

couriter roll




Canales semicirculares ossei

* tri kosténné polokruhovité kanalky v os petrosum
* navzajem kolmé, orientace podle podélne osy pyramidy

Canalis semicircularis anterior
* kolmy na podélnou osu pyramidy
e dorzalni sklon o 30°

Canalis semicircularis posterior
* rovnobézny s podélnou osou pyramidy

Canalis semicircularis lateralis
* podélny s osou pyramidy, kolmy na canalis semicircularis posterior
* dorzalni sklon o 30°

acoustic meatus

Posterior semi-
circular canal

Mastoid
process

Internal

Temporal bone,
petrous part

Facial nerve and
vestibulocochlear nerve

Anterior semi-
circular canal

External

acoustic meatus

Cochlea

Anterior
semicircular
canal

Lateral
semicircular
canal

Posterior
semicircular
canal

Temporal
bone, squa-
mous part

Vestibule
Cochlea

Canthomeatal
plane

Lateral
semicircular
canal



Vnimani rotace hlavy

A AL rest

Left
ampulla

Cupula

Receplor
cell

Utricle

00 spikesisecond

Left and right
lateral canal

afferent discharge rate

Lateral
semicrcular canal

Right ampulla

90 spikes/second

B Right tum

Inhibition

10 spikes/second

Right turn

Excitation

180 spikes/second

C Left turn

Excitation

180 spikes/second

Left turn

10 spikes/second

Inhibition




SYMPTOMATOLOGIE LEZE N. VESTIBULARIS

* vertigo
* nystagmus
* nauzea, vomitus

=N

Slow phase Fast phase

Deqg.

() Time

m

(b) Time

Y

Figure 240b.1 (a) Nystagmus waveforms, jerk or saw-tooth;
and (b) pendular nystagmus.

Dix-Hallpike(v test pro provokaci nystagmu
pri benignim paroxyzmalnim polohovém vertigu



Neurinom n. VII

* benigni tumor ze Schwannovych bunék

 klinické priznaky: hypakuze, tinitus, vertigo,
periferni paréza n. VI,
hypestézie v inervacni zoné n. V




PREHLED VETVi N. VESTIBULOCOCHLEARIS

NERVUS COCHLEARIS

Ganglion spirale cochleae

= aferentni vlakna (95%)

* bipolarni neurony (90%, dendrity inervuji vnitini vlaskové buriky)

* pseudounipolarni neurony (10%, periferni raménka inervuji zevni vliaskové buriky)
= eferentni vldkna (5%)

* tractus olivococlearis lateralis (synapse na dendritech bipolarnich bunék)

* tractus olivocochlearis medialis (synapse na zevnich vlaskovych burikdch)

NERVUS VESTIBULARIS

Ganglion vestibulare

= pars superior
* n. utriculoampullaris
- n. utricularis
- n. ampullaris anterior
- n.ampullaris lateralis
= pars inferior
* n. ampullaris posterior
* n. saccularis



Nervus
glossopharyng
eus (n. IX)




Efferant Afferent

Accessory nucleus ot
oculomotor nerve

1. Nucleus ambiguus (rostralni ¢ast) Nucleus of
« branchiomotorické jadro pro svaly 3.-4. aberniho oblouky ~ °cvemetor nere
(svaly hltanu a mékkého patra kromé m. tensor veli palatini)

Mesencephalic nucleus
of trigeminal nerve

Mucleus of trochlear nerve

2. Nucleus dorsalis nervi glossopharyngei O T
trigeminal nerve

(salivatorius inferior)
. e s . . . Mucleus of FPontine nucleus
 visceromotorické jadro pro parasympatickou inervaci G e i
glandula parotis i
facial nerve
3. Nucleus solitarius (gustatorius) i :
” = Principal posterior nucleus

* viscerosenzorické jadro — rostralni ¢ast pro chutové informace salivatory nucieus

, . “ Al L
ze zadni 1/3 jazyka ' Superior vestibular nucleus

Inferior
salivatory nucleus J Lateral vestibular nucleus | ygetinular
4. Nucleus spinalis nervi trigemini Nucleus ambiguus # ' Inferior vestibular nucleus | nuclei
* somatosenzorické jadro — pro somatosenzorické informace T A I ’ Medial vestibular nucleus
z hltanu, tonsilla palatina, zadni 1/3 jazyka, stfedousni dutiny vagus nerve
a prilehlé ¢asti Eustachovy trubice Nucleus of e dn bk ot ioade i

hypoglossal nerve
Solitary nucleus

Mucleus of
gpinal accessory nerve



Stylopharyngeus muscle Glossopharyngeal nerve [IX]

Greater petrosal nerve
Hyoglossus muscle Internal jugular vein Tympanic plexus be
Lesser petrosal nerve Fagial menea ]

Trigeminal nerve Chorda tympani

Ophthalmic nerve [V,]
Maxillary nerve [V;]

>

Glossopharyngeal

Mandibular nerve [Vs] — nerve [IX]

Otic ganglion

Tympanic nerve
Auriculotemporal nerve 2

Lingual nerve

\(}
Chorda tympani (carries taste from '
the anterior 2/3 of the tongue)

Inferior ganglion

Tympanic membrane

Parotid gland

A
_. =

Chorda tympani _' A R - 177
carries parasympathetic N\ _é -_ / pt
innervation to all glands ﬂ;,ih > 4 TS T
- d ———— Preganglionic parasympal
below the: oral Essure } Submandibular from glossopharyngeal nerve [1X]
¥ e ganglion B e 11
=1 siganglionic parasympathetic fibers

Submandibular foeser ol goeobon
gland Preganglionic parasympathetic fibers

from facial nerve [ViI]

............. Postganglionic parasympathetic fibers
from submandibular ganglion

Sublingual gland

Carotid sinus branch

External carotid artery Pharyngeal branch



PREHLED VETVI N. GLOSSOPHARYNGEUS

1

2
3
4
5

6
7
8

. Nervus tympanicus
= plexus tympanicus (ganglion tympanicum)
* r. tubarius

* n. petrosus minor = ganglion oticum (inervace glandula parotis skrze n. auriculotemporalis = rr. parotidei)
- . communicans cum ramo meningeo
- r. communicans cum nervo auriculotemporali
r. communicans cum chorda tympani

. Ramus communicans cum ramo auriculari nervi vagi

. Ramus communicans cum trunco tympanico [ nervus jugularis
. Ramus stylopharyngeus (ramus musculi stylopharyngei)

. Rami pharyngei

. Ramus sinus carotici

. Rami tonsillares

. Rami linguales



_‘__.
e
O

=
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Efferant Afferent

Accessory nucleus ot
oculomotor nerve

1. Nucleus ambiguus (stredni cast)
* branchiomotorické jadro pro svaly 3.-4. Zaberniho oblouku Nucleus of
., i . occulomotor nerve
(svaly hltanu, jicnu a m. cricothyroideus)

Mesencephalic nucleus
of trigeminal nerve

Mucleus of trochlear nerve
2. Nucleus dorsalis nervi vagi

. \i torické iad tick . . Motor nucleus of
visceromotorické jadro pro parasympatickou inervaci ekl ciriami
travici trubice po flexura coli sinistra, stitné zlazy, plic, srdce,

. P Mucleus of Pontine nucleus
ledvin a pohlavnich zlaz Sl TR IS of irigemint nerve®
Motor nucleus of

3. Nucleus solitarius (gustatorius) facial nerve
* viscerosenzorické jadro — rostralni ¢ast pro chutové informace Superior A :
o . e .. : > = v Principal posteri |
z oblasti epiglottis a glossoepiglotickych okrskl za jazykem salivatory nucleus 1 F R e
 také pro viscerosenzorické informace z inervacni oblasti _ it ' * oA L LS
. ) . ) o salivatory nucleus J Lateral vestibular nucleus | ygetinular
4. Nucleus spinalis nervi trigemini Nucleus ambiguus » ' Inferior vestibular nucleus | nuclei
* somatosenzorické jadro — pro somatosenzorické informace B Medial vestibular nucleus
z korene jazyka, malé oblasti zadni a spodni stény zevniho vagus nerve
sy L Epinal nucleua of trigeminal nerva
zvukovodu a z horni ¢asti boltce Nucleus of

hypoglossal nerve
Solitary nucleus

Mucleus of
gpinal accessory nerve



Pharyngeal branch Vagus nerve [X]

Internal and

extermnal branches
of superior

laryngeal nerve

Cardiac branch

Internal jugular vein

Inferior ganglion

Carotid body branch

External carotid artery

DYSFONIE <

Superior
thyroid artery
uperior
Posterior 0

parathyroid

Q'Er;:rfr': gland
Inferior
Inferior thyroid parathyroid
artery gland

AFONIE <«

Thyrocervical
trunk

Right recurrent

Left subclavian laryngeal nerve

artery

bR WL W | DL Wi i ii\-_n_- '

Left recurrent
laryngeal nerve



UMM

]

]

Maotor cortex :

]

]

[]

]

]

Corticobulbar tract i

i

Decussation [

:

]

]

]

1

Mucleus ambiguus :

]

[]

Medulla :

]

]

]

Medial lemniscus

LMK

CM X (vagus nerve) :
I
]

Pyramid LMN

LMM lesion

Levator palati and
palatal arches

— UMM

I— Corticobulbar tract

UMM lesion

,PRIZNAK OPONY“



Stimulace n. X

Skin
incision

A s

Fig.127.1 (A)The head is placed in gentle extension and rotated approximately 15 degrees to the right. A left transverse incision is planned in a skin
fold at about C5-C6, below the carotid bifurcation. (B) The jugular vein and sternocleidomastoid muscle are retracted laterally revealing the
carotid artery and the vagus nerve (elevated by a vessel loop). It is important to differentiate the vagus nerve, which is deep between the carotid
artery and jugular vein, from branches of the ansa cervicalis that typically cross the incision superficial to the carotid sheath. 1. Ansa cervicalis
branch; 2. carotid artery; 3. vagus nerve (cranial nerve X); 4. jugular vein; 5 sternocleidomastoid muscle.

Fig. 127.2 Steps for implantation of the vagal
nerve electrode, The electrode is oriented
perpendicular to the nerve and gently stretched
by grasping the embedded sutures. The nerve is
slid between the loops of the coil. (A) Tension-
ing both sutures, the electrode is wound around
the vagus nerve. (B) The electrode naturally coils
around the nerve. (C) Proper electrode config-
uration and final position in relation to sur-
rounding structures. |V, jugular vein; CC,
common carotid artery.



PREHLED VETVI N. VAGUS

1. Ramus meningeus
2. Ramus auricularis (Arnoldlv nerv)
3. Ramus communicans cum nervo glossopharyngei
4. Ramus pharyngeus
5. Ramus glomi carotici
6. Nervus laryngeus superior
= 1. externus
= r.internus
® r. communicans cum nervo laryngeo recurrenti (Galenova anastomosa)
7. Rami cardiaci cervicales superiores
8. Rami cardiaci cervicales inferiores
9. Nervus laryngeus reccurens
= rr. tracheales
= rr. oesophagei
= rr. pharyngei
» n. laryngeus inferior
10. Rami cardiaci thoracici
11. Rami bronchiales | pulmonales
12. Plexus oesophageus
13. Truncus vagalis anterior
= plexus gastricus anterior (rr. gastrici anteriores)
® n. curvaturae minoris anterior
= . pyloricus
= rr. hepatici
= rr. coeliaci
14. Truncus vagalis posterior
= plexus gastricus posterior (rr. gastrici posteriores)
® n. curvaturae minoris posterior
= rr. coeliaci
* rr. hepatici, rr. pancreatici, rr. lienales, rr. renales, rr. suprarenales, rr. intestinales, rr. ovarici, rr. testiculares



Nervus accessorius (n. Xl)




1. Nucleus ambiguus (kaudalni cast)

* branchiomotorické jadro pro svaly 3.-4. zaberniho oblouku
(svaly hrtanu kromé m. cricothyroideus)

 vlakna se spojuji v radix cranialis n. XI

2. Nucleus spinalis nervi accesorii (C1-C4/C6)
e somatomotorické jadro pro inervaci

m. sternocleidomastoideus a m. trapezius
* vlakna se spojuji v radix spinalis n. XI

Efferant

Accessory nucleus ot
oculomotor nerve

Mucleus of
oculomotor nerse

Mucleus of trochlear nerve Mesencephalic nucleus
,fl of trigeminal nerve
Motor nucleus of
trigeminal nerve ,ﬁ"
Nucleus of i k k- Ponting nucleus
abducens nerve | Y of trigeminal nerve”
Maotor nucleus of
facial nerve ;
Superior -
salivatory nucleus ::' ’ . Principal posterior nucleus
Inferior , ; Superior vestibular nucleus

salivatory nucleus Lateral vestibular nucleus | ygetinular

Inferior vestibular nucleus | nuclei
Medial vestibular nucleus

Mucleus ambiguus

Dorsal nucleus of
vagus nerve

Nucl - Epinal nucleua of trigeminal nerva
cleus
hypoglossal nerve
e Solitary nucleus
Mucleus of

gpinal accessory nerve



Styloid process

Superficial temporal
artery

Maxillary artery

X Posterior auricular

artery
Xl

Pharyngeal X
Superior laryngeal X

Occipital artery
Facial artery

Ascending pharyngeal

X artery

Lingual arte
9 v Internal jugular vein

Superior thyroid artery

Ansa hypoglossi
Descendens hypoglossi

Common carotid artery

Internal carotid artery

Sternocleidomastoid muscle

Internal jugular vein

Accessory nerve [XI]

Trapezius muscle



PREHLED VETVI N. ACCESSORIUS

1. Radix cranialis (pars vagalis)
2. Radix spinalis (pars spinalis)
3. Truncus nervi accessorii

= ramus internus
* motoricka vlakna pro n. vagus (rr. pharyngei a n. laryngeus reccurens)

" ramus externus
* rr. musculares pro m. sternocleidomastoideus a m. trapezius



Nervus hypoglossus (n. Xll)



1. Nucleus (originis) nervi hypoglossi

* branchiomotorické jadro pro vSechny intraglosalni a
extraglosalni svaly jazyka (kromé m. palatoglossus)

 vlakna se spojuji v radix cranialis n. XI

2. Nucleus dorsalis nervi vagi
* visceromotorické jadro pro parasympatickou inervaci
cév jazyka

3. Nucleus mesencephalicus nervi trigemini
* ganglion tvorené pseudounipolarnimi neurony pfijimajici
propriocepci ze svall jazyka

Efferant

Accessory nucleus ot
oculomotor nerve

Mucleus of
oculomotor nerse

Mesencephalic nucleus
of trigeminal nerve

Mucleus of trochlear nerve

Motor nucleus of
trigeminal nerve

MHucleus of
abducens nerve

Fonting nucleus

of trigeminal nerve”

Maotor nucleus of
facial nerve

Superior o _
salivatory nucleus Principal posterior nucleus
Inferior

salivatory nucleus

Superior vestibular nucleus
Lateral vestibular nucleus
Inferior vestibular nucleus
Medial vestibular nucleus

Vstibular

Mucleus ambiguus nuclei

Dorsal nucleus of
vagus nerve

inal nucleus of trigeminal nerve
Mucleus of - g

hypoglossal nerve
Solitary nucleus

Mucleus of
gpinal accessory nerve



Hypoglossal nerve
Posterior belly of digastric muscle

Stylohyoid muscle Occipital artery
Sternocleidomastoid branch

Hypoglossal nerve  of occipital artery Hyoglossus muscle Internal jugular vein

i

Superior root of
ansa cervicalis

External carotid
artery

Sternocleidomastoid
branch of occipital artery

A Superior thyroid artery Posterior belly of

B digastric muscle (cuf)



Thyrohyoid muscle

Omohyoid muscle
(superior belly)

Inferior root of ansa cervicalis

Superior root of ansa cervicalis
Sternohyoid muscle

Omohyoid muscle

Sternothyroid muscle (inferior belly)



I
Motor cortex l ' UMN

Corticobulbar tract ——1&

Hypoglossal
nucleus

Medulla

Medial lemniscus

Pyramid

GEI"IIDQ|DELSUS I‘I'll.]Sl‘.‘.lE' \

Decussation

Decussation

I>— Hypoglossal nerve

LMN

i UMN

_I>—— Corticobulbar tract

UMN lesion > PAREZA
(spastic paralysis)

E q)— LM

5 PAREZA
' » ATROFIE

* LMN lesion
FASCIKULACE
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PREHLED VETVI N. HYPOGLOSSUS

1. Spojka z ansa cervicalis prima (ventralni vétve C1 a C2)
2. Spojky z truncus sympathicus a nervus vagus
3. Radix superior ansae cervicalis (ramus descendens nervi hypoglossi)
= motorické vlakna z ansa cervicalis prima
» spojenim s radix inferior ansae cervicalis (ventralni vétve C2 a C3) vznika ansa cervicalis sekunda
= inervace nékterych infrahyoidnich svald
4. Rami musculares
= inervace m. geniohyoideus a m. thyrohyoideus (vlakna plvodem z ansa cervicalis prima)
5. Rami communicantes cum nervo hypoglosso
= somatosenzorické a propriocepcni vlakna z n. lingualis
6. Rami linguales
= inervace intraglosalnich svalli a m. genioglossus, m. hyoglossus a m. styloglossus
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