Micha - opakovani




Vzestupné drahy

* tractus spino-bulbo-thalamo-corticalis

= draha zadnich provazcu = lemniskalni systéem =
fasciculus gracilis + cuneatus

— polohocit, jemna kozni citlivost, diskriminacni Citi, tah,
tlak, vibrace

— rychla bolest, teplo + chlad, hruba kozni citlivost

— pomala bolest
* tractus spinocerebellares
e ant.+post.
« adalsi...... ©




Sestupné drahy

* tractus corticospinalis = pyramidova draha
— hlavni motoricka draha
— 1. neuron — mozkova kura (pyramidova bunka)
— 2. neruon — alfa-moto neurony — misni nerv

* mimopyramidove (extrapyramidove drahy)
— tr. reticulospinalis — gama moto-neurony
— tr. vestibulospinalis — posturalni svaly

— tr. rubrospinalis (rudimentarni)
—adalsi ©




MOZKOVY KMEN




Mozkovy kmen - funkce

» prevadec vsech ascendentnich a
descendetnich drah

* retikularni formace (RF)

zivotné dulezita reflexni centra — srdecCni
cinnost, dychani, vazomotorika, vedomi

» jadra hlavovych nervu n. Il - XII



Mozkovy kmen (Truncus encephali)

truncus encephali

 medulla oblongata = prodlouzena micha
* pons (Varoli) = most

* mesencephalon = stfredni mozek

dutiny mozkoveho kmene
* ventriculus quartus = 4. komora
— fossa rhomboidea = spodina 4. komory

* aqueductus mesencephali (Sylvil) =
stredomozkovy mokovod




Mesencephalon

Pons

Medulla oblongata

Medulla spinalis







Medulla oblongata = Myelencephalon = Bulbus
medullae spinalis = Prodlouzena micha
 kranialni pokracovani michy
ventralni strana:

* pyramis

— vlakna tractus corticospinalis (pyramidoveé motoricke
drahy)

— decussatio pyramidum (kfizeni 80 % drahy)
» oliva
— complexus olivaris inferior (3 vstupni jadra do mozecku)
— ventralné vystupuje n.XIl (sulcus preolivaris)
— dorzalne vystupuje n.IX, X, Xl (sulcus retroolivaris)
* tuberculum trigeminale (Rolandi)
— ncl. + tractus spinalis n.V. (senzitivni pro n.1X, X, Xl)



Medulla oblongata = My
medullae spinalis =
» kranialni pokraCovani
ventralni strana:

* pyramis

— vlakna tractus corticospin
drahy)

— decussatio pyramidum (k
» oliva
— complexus olivaris inferio

— ventralne vystupuje n.XI|
— dorzalne vystupuje n.IX,

* tuberculum trigeminal
— ncl. + tractus spinalis n.V.




MOST A PRODLOUZENA MICHA S VYSTUPY HLAVOVYCH NERVU

1 -n IX.

2-n. X,

3 - radix spinalis n. XI.

4 - radix cranialis n. XI.

5 - sulcus basilaris

6-n. VL

7 - pars motoria n. V.

8 - pars sensoria n. V.

9 - tigeminofacialni ¢ara /Henleil

10 - pedunculus cerebellaris medius
11 -n VIL

12 - n. intermedius

13 -n. VIIL

14 - pedunculus cerebellaris inferior
15 - foramen caecum medullae oblongatae
16 - n. XII

17 - decussatio pyramidum

18 - radix anterior C1

PYRAMIS

]

17
18




Medulla oblongata = Myelencephalon = Bulbus
medullae spinalis = Prodlouzena micha

dorzalni strana:

* tuberculum gracile + cuneatum

tractus bulbo-spinalis (fasciculus gracilis Golli + cuneatus
Burdachi) — ncl. gracilis + cuneatus — fibrae arcuatae
Internae — decussatio lemnisci medialis — lemniscus
medialis

* pedunculi cerebellares inferiores
navazuji na funiculus lateralis michy + ncl. cuneatus
accessorius — fibrae arcuatae externeae posteriores
— corpus restiforme
— COrpus juxtarestiforme
— vedou drahy do mozecku






Prodlouzena micha — vnitrni stavba
jadra
» complexus olivaris inferior (3 jadra)

* ncl. gracilis, cuneatus, cuneatus accessorius

* jadra hlavovych nervu
—n. V, IX, X, Xl, Xl
 jadra RF
— ncll. reticulares, ncll. raphes
* ncl. arcuati — zapojeni jako ncll. pontis



Prodlouzena micha — vnitrni stavba
drahy
tr. corticospinalis (ventralne)
tr. spinocerebellaris ant., post., rostralis
tr. spino-bulbaris — lemniscus medialis
tr. spinothalamicus ant.+lat. — lemniscus spinalis
tr. spinoreticularis —» RF

fasciculus longitudinalis medialis + posterior

extrapyramidové drahy

— tr. reticulospinalis, vestibulospinalis, tectospinalis,
rubrospinalis, interstitiospinalis

— raphaespinalis, caerulospinalis



Medulla - sectio in decussatione pyramidum

Posterior median sulcus

Fasciculus gracilis
Nucleus gracilis

Fasciculus cuneatus
Nucleus cuneatus

Spinal tract of trigeminal
nerve

Spinal nucleus

of trigeminal nerve

Lateral corticospinal tract Spinal root of accessory

nerve

Posterior spinocerebellar Medial longitudinal fasciculus

tract

Lateral spinothalamic tract

’ . Medial v
Anterior spinocerebellar edial accessory olivary nucleus

tract

Central canal Decussation of pyramids

Pyramid Anterior median fissure



SPODINA CTVRTE KOMORY MOZKOVE (FOSSA RHOMBOIDEA)

| - lingula cerebelli

2 - sulcus medianus

3 - pedunculus cerebellaris superior
4 - pedunculus cerebellaris medius
5 - pedunculus cerebellaris inferior
6 - locus caeruleus

7 - sulcus limitans

8 - colliculus facialis

9 - area vestibularis

10 - striae medullares ventriculi quarti
11 - taenia cinerea

12 - tuberculum trigeminale

13 - trigonum n. X.

14 - trigonum n. XII.

15 - tuberculum cuneatum

16 - tuberculum gracile

17 - eminentia medialis

18 - fasciculus gracilis /Golli/

19 - fasciculus cuneatus /Burdachi/

A -Rezjmgstem v turovni colliculus superior
B -[Rez prqdlouzenou michou v trovni tuberculum trigeminale
C «Rez{prqgdlouzenou michou v trovni tuberculum gracile et cuneatum




REZ PRODLOUZENOU MICHOU
| V UROVNI TUBERCULUM CUNEATUM A GRACILE

| - tuberculum gracile

2 - tuberculum cuneatum

3 - tractus spinocerebellaris posterior
4 - tractus spinocerebellaris anterior
5 - canalis centralis

6 - nucleus n. XII

7 - nucleus gracilis

8 - nucleus cuneatus

9 - nucleus spinalis n. V

10 - nucleus ambiguus

11 - tractus tectospinalis

12 - tractus rubrospinalis

13 - tractus spinothalamicus

14 - tractus corticospinalis




Medulla - sectio 1n deccussatione lemniscorum

Fasciculus gracilis

Central canal Nucleus gracilis

Fasciculus cuneatus

Nucleus cuneatus

Internal arcuate fibers
Spinal tract of
trigeminal nerve

Spinal nucleus
of trigeminal nerve

Hypoglossal nucleus

Medial longitudinal fasciculus

—G
Posterior spinocerebellar - \ Spinal root of
tract j accessory nerve

Inferior olivary nucleus
Lateral spinothalamic tract

Anterior spinocerebellar tract Hypoglossal nerve

: . - Pyramid
Decussation of medial lemnisci



REZ PRODLOUZENOU MICHOU V UROVNI TUBERCULUM TRIGEMINALE

1 - ventriculus quartus

2 - velum medullare superius

3 - tractus spinocerebellaris posterior
4 - tractus spinocerebellaris anterior
5 - nucleus et tractus spinalis n. V

6 - nuclei vestibulares

7 - nuclet tractus solitarii

8 - nucleus salivatorius inferior

9 - nucleus ambiguus

10 - nucleus n. XII

11 - fasciculus longitudinalis medialis
12 - tractus tectospinalis

13 - tractus rubrospinalis

14 - tractus spinothalamicus

15 - lemniscus medialis

16 - nuclei olivares

17 - tractus corticospinalis

n. XII



Medulla oblongata - sectio in trigone nervi hypoglossi

Medial longitudinal fasciculus

Hypoglossal nucleus Inferior medullary velum
Dorsal vagal nucleus Cavity of fourth ventricle
Medial vestibular nucleus
Posterior cochlear nucleus
Inferior vestibular
nucleus
Inferior cerebellar
peduncle

Nucleus of tractus
solitarius

Reticular formation

Spinal tract and
nucleus of

trigeminal nerve Anterior cochlear

' nucleus
Nucleus ambiguus

Vagus nerve

Anterior
spinocerebellar tract
Lateral

spinothalamic tract

Dorsal accessory
olivary nucleus

Inferior
olivary nucleus

Tectospinal tract

Medial lemniscus
Olive

Medial accessory
olivary nucleus

Hypoglossal nerve

Anterior median fissure  Ayouate nuclei Pyramid



Medulla oblongata - sectio in complexo olivare inferiore

Inferior medullary velum Cavity of fourth ventricle

Hypoglossal nucleus Medial vestibular nucleus
Dorsal vagal nucleus Lateral vestibular nucleus

Posterior
cochlear nucleus

Inferior cerebellar
peduncle

Medial — £k

longitudinal fasciculus

Reticular

formation Spinal tract and

nucleus of

Nucleus ambiguus trigeminal nerve

Anterior
spinocerebellar tract

Lateral

Anterior cochlear
spinothalamic tract

nucleus

Tectospinal tract

Inferior
olivary nucleus

Medial lemniscus Pyramid

Arcuate nuclei



Syndroma medullaris laterale (Wallenbergi)

Hypoglossal nucleus
Dorsal nucleus of vagus
Medial vestibular nucleus

Cavity of fourth ventricle

Inferior vestibular nucleus

Inferior cerebellar
peduncle

Spinal tract and
nucleus of
trigeminal nerve

Vagus nerve

Anterior

Area supplied by posterior spinocerebellar tract

inferior cerebellar artery
Lateral
spinothalamic tract

Inferior olivary nucleus

Hypoglossal nerve

Pyramid



Syndroma medullare Iaterale
Wallenbergi

postizeni a. cerebelli posterior inferior
« dysphagia + dysarthria ipsilateralis (ncl. amblguus)

e analgesia + thermoanaesthesia capitis ipsilateralis
(ncl. + tractus spinalis n. V)

 vertigo, nausea, vomitus, nystagmus (ncll.
vestibulares)

« syndroma Claude Bernard-Horner ispilaterale
(sestupna sympaticka vlakna)
* Ipsilateralni postizeni mozecCku

* analgesia + thermoanaesthesia corporis
contralateralis (tractus spinothalamicus — lemniscus
spinalis)




Syndroma medullare mediale (Dejerinei)

Cavity of fourth ventricle
Tectospinal tract

Medial lemniscus

Pyramid

Area supplied by vertebral artery

Hypoglossal nerve

Arcuate nucleus



Syndroma medullare mediale

- . Syndroma medullare mediale (Dejerinei)
N s
I “ 199 Medial lemniscus
e e

=

N |
N t@" Pyramid
lied by vertebral arlery —

N Hypoglossal nerve

postizeni a. vertebralis
» paresis contralateralis (tractus pyramldalls)

» kontralateralni porucha jemného Citi
(anaesthesia) a propriocepce (lemniscus
medialis — tr. bulbothalamocorticalis)

* hemiglossoplegia ipsilateralis (n. XIll)




Klinické syndromy
dolni casti
prodlouzené michy

A. Hemiplegia alternans inf.

B. Avelistiv syndrom
C. Jacksonuv syndrom

D. Tapiauv syndrom

2. n. hypoglossus
3. spinothalamic tract




Clinical syndromes
of lower medulla

A. Hemiplegia alternans inf.
B. Avelis syndrome
C. Jackson syndrome

D. Tapia syndrome

2. n. hypoglossus

3. spinothalamic tract







MOST



Pons = Pons Varoll = Most

jen ventralne

dorzalné — spodina IV. komory prikryta mozeckem
 sulcus bulbopontinus

— vystup n. VI
 sulcus basilaris (neparova a. basilaris)
pedunculi cerebellares medii (= brachia pontis)
— drahy z ncll. pontis do mozecku
* linea trigeminofacialis Henlel

— mezi vystupy n.V a Vll, oddeluje most a mozecek

« angulus pontocerebellaris
— vystup n. VIl a VIl + apertura lateralis v. quarti



Pons = Pons

jen ventralne
dorzalne — spodina IV. ko
 sulcus bulbopontinus

— vystup n. VI

sulcus basilaris (neparo

pedunculi cerebellares
— drahy z ncll. pontis do mo

linea trigeminofacialis H¢

— mezi vystupy n.V a Vll, oc

angulus pontocerebellar
— vystup n. VIl a VIl + ape




Most — vnitrni stavba
casti
« pars basilaris pontis (= pars anterior; ventralis)
— vyvojove mladsi
— ventralni Cast pri lebecCni spodine
— nuclei pontis + sestupné drahy (fibrae pontis)
* tegmentum pontis (= pars posterior; dorsalis)
— vyvojove starsi
— dorzalni ¢ast pfi spodiné V. komory
— jadra hlavovych nervu
— RF
— vzestupné drahy (lemnisci)
— staré drahy (fasciculus longitudinalis medialis + posterior)



Most — vnitrni stavba

jadra

ncll. pontis

— prepojeni drahy z kury do mozecku (tr. cortico-ponto-

cerebellaris)

ncl. olivaris superior

— jadro zapojena do sluchové drahy

— urceni polohy zdroje zvuku

ncl. corporis trapezoidei

— jadro zapojena do sluchové drahy

— corpus trapezoideum = kFfizeni sluchové drahy

ncll. parabrachiales

— soucast limbickeho systemu

— dychani, bolest, chut, serotonin

jadra hlavovych nervu
- n.V, VI, VII, VIl



SPODINA CTVRTE KOMORY (FOSSA RHOMBOIDEA)
S PRUMETY JADER HLAVOVYCH NERVU

17 1 - colliculus superior

18 2 - colliculus inferior

19 3 - frenulum veli medullaris superioris

4 - tractus mesencephalicus n. V.

5 - pedunculus cerebellaris superior

6 - pedunculus cerebellaris medius

7 - nucleus principalis n. V.

8 - nucleus vestibularis superior /Bechtérev/
9 - nucleus cochlearis posterior

10 - nucleus vestibularis medialis /Schwalbe/
11 - nucleus vestibularis lateralis /Deiters/
12 - nucleus cochlearis anterior

13 - nucleus vestibularis inferior /Roller/

14 + 16 - nuclei tractus solitarii

15 - tractus spinalis n. V.

17 - nucleus accessorius n. l11. /Edinger-Wesiphall
18 - nucleus n 111

19 - nucleus n. I'V.

20 - nucleus motorius n. V.

21 - nucleus n. VL.

22 - nucleus salivatorius superior

23 - nucleus n. VIL.

24 - nucleus salivatorius inferior

25 - nucleus posterior (dorsalis) n. X.

26 - nucleus ambiguus

27 - nucleus n. XI1.

28 - nucleus n. X1. (= souéast ncl. ambiguus a retroambiguus)




Ncll. tractus solitari

viscerosenzitivni jadro postranniho smiseného systemu
veskeré aferentni informace z visceralnich organu (+ chut)
centrum pro autonomni nervovou soustavu (elementarni
autonomni reflexy)

— souvisejici s pfijmem a zpracovanim potravy

— reflex slinéni, sekrece zaludecCni Ci slinivkové stavy

v v v/

elementarnich autonomnich reflext nebo koordinaci

autonomniho + endokrinniho + somatickeho systemu

— zvraceni, polykani, dychani, kasel, orgazmus, hrozici podchlazeni Ci
prehrati

— fizeny z RF a zejména z hypotalamu

analogie v misSe = ncl. intermediomedialis

— automaticka defekace, mikce, erekce



Most — vnitrni stavba
drahy
pars basilaris

 fibrae pontis longitudinales

— fribrae corticospinales = roztristene svazky
pyramid — pyramis

— fibrae corticopontinae — ncll. pontis —

 fibrae pontis transversae (= fibrae
pontocerebellares) — kfizeni — pedunculi
cerebellares medii — mozecek



Most — vnitrni stavba
drahy

tegmentum

lemniscus medialis

tr. spinothalamicus — lemniscus spinalis

tr. spinocerebellaris ant.

tr. spinoreticularis —» RF

fasciculus longitudinalis medialis + posterior

extrapyramidoveé drahy

— tr. reticulospinalis, tectospinalis, rubrospinalis,
caerulospinalis, interstitiospinalis



Ventriculus quartus = 4. komora

dno: fossa rhomboidea

strop (= tegmen)

— velum medullare superius
— fastigium

— velum medullare inferius

— apertura mediana v.q. (= foramen Magendie)
— neparova

— obex (kaudalné)

tela choroidea ventriculi quarti

— plexus choroideus ventriculi quarti

recessus lateralis

— apertura lateralis v.q. (= foramen Luschkae) — parova
— ven vykukuje Bochdalkuv kericek (plexus choroideus)

aqueductus mesencephali Sylvii — do Ill. komory



SPODINA CTVRTE KOMORY MOZKOVE (FOSSA RHOMBOIDEA)

| - lingula cerebelli

2 - sulcus medianus

3 - pedunculus cerebellaris superior
4 - pedunculus cerebellaris medius
5 - pedunculus cerebellaris inferior
6 - locus caeruleus

7 - sulcus limitans

8 - colliculus facialis

9 - area vestibularis

10 - striae medullares ventriculi quarti
11 - taenia cinerea

12 - tuberculum trigeminale

13 - trigonum n. X.

14 - trigonum n. XII.

15 - tuberculum cuneatum

16 - tuberculum gracile

17 - eminentia medialis

18 - fasciculus gracilis /Golli/

19 - fasciculus cuneatus /Burdachi/

A -Rezjmgstem v turovni colliculus superior
B -[Rez prqdlouzenou michou v trovni tuberculum trigeminale
C «Rez{prqgdlouzenou michou v trovni tuberculum gracile et cuneatum




Pars parictalis

Ventriculus tertius

Cornu frontale—

~
~

=4 3 Cornu occipitale
* -
Commissura rostralis 7 R
M 7
Recessus opticus ’// 4

“hiac M rs
Chiasma opticum / /

~ ; . z

= Reecessus suprapinealis
.

Recessus pinealis

Recoseus: infindibili Commissura caudalis
ot /

~
> Pars temporalis

Massa intermedi igi
Massa intermedia — Fastiginm

Abdruek der Striac medullares — - — ESERN

/\)_ : \\\ \ t ) I

/ g “entriculus quartus
/

Recessus lateralis ventriculi 1V ——
== Canalis centralis



SPODINA CTVRTE KOMORY (FOSSA RHOMBOIDEA)
S PRUMETY JADER HLAVOVYCH NERVU

17 1 - colliculus superior

18 2 - colliculus inferior

19 3 - frenulum veli medullaris superioris

4 - tractus mesencephalicus n. V.

5 - pedunculus cerebellaris superior

6 - pedunculus cerebellaris medius

7 - nucleus principalis n. V.

8 - nucleus vestibularis superior /Bechtérev/
9 - nucleus cochlearis posterior

10 - nucleus vestibularis medialis /Schwalbe/
11 - nucleus vestibularis lateralis /Deiters/
12 - nucleus cochlearis anterior

13 - nucleus vestibularis inferior /Roller/

14 + 16 - nuclei tractus solitarii

15 - tractus spinalis n. V.

17 - nucleus accessorius n. l11. /Edinger-Wesiphall
18 - nucleus n 111

19 - nucleus n. I'V.

20 - nucleus motorius n. V.

21 - nucleus n. VL.

22 - nucleus salivatorius superior

23 - nucleus n. VIL.

24 - nucleus salivatorius inferior

25 - nucleus posterior (dorsalis) n. X.

26 - nucleus ambiguus

27 - nucleus n. XI1.

28 - nucleus n. X1. (= souéast ncl. ambiguus a retroambiguus)
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SPODINA CTVRTE KOMORY MOZKOVE (FOSSA RHOMBOIDEA)

| - lingula cerebelli

2 - sulcus medianus

3 - pedunculus cerebellaris superior
4 - pedunculus cerebellaris medius
5 - pedunculus cerebellaris inferior
6 - locus caeruleus

7 - sulcus limitans

8 - colliculus facialis

9 - area vestibularis

10 - striae medullares ventriculi quarti
11 - taenia cinerea

12 - tuberculum trigeminale

13 - trigonum n. X.

14 - trigonum n. XII.

15 - tuberculum cuneatum

16 - tuberculum gracile

17 - eminentia medialis

18 - fasciculus gracilis /Golli/

19 - fasciculus cuneatus /Burdachi/

A -Rezjmgstem v turovni colliculus superior
B -[Rez prqdlouzenou michou v trovni tuberculum trigeminale
C «Rez{prqgdlouzenou michou v trovni tuberculum gracile et cuneatum




REZ KMENEM V UROVNI COLLICULUS FACIALIS

| - eminentia medialis

2 - area vestibularis

3 - nucleus cochlearis posterior

4 - nucleus cochlearis anterior

5 - nucleus et tractus n. V.

6 - nucleus n. VL.

7 - nucleus n. VIL

7a - nucleus salivatorius superior

8 - nuclei vestibulares

9 - fasciculus longitudinalis medialis

10 - tractus tectospinalis

11 - lemniscus medialis

12 - tractus rubrospinalis

13 - corpus trapezoideum

14 - fibrae pontis transversae
(Cerné pricne cary)
nuclei pontis (velké hnédeé tecky)
fibrae pontis longitudinales
Irozifisténé svazky pyramid’
(malé Cervene tecky)




Pons - sectio 1n collicule faciale

Cavity of fourth ventricle

, _—— . [ edullary ve
Medial longitudinal fasciculus Stpergr.medriary velum

Superior cerebellar peduncle
Facial colliculus

Vestibular nuclei

. _Inferior cerebellar peduncle
; Reticular formation

Middle cerebellar

Nucleus of peduncle

abducent nerve
Spinal tract and
nucleus of

Motor nucleus InF trigeminal nerve

of facial nerve

Medial lemniscus
Transverse pontine fibers
Facial nerve

y 4
Abducent nerve

Bundles of corticospinal and
corticonuclear fibers

Groove for basilar artery Pontine nuclei

Trapezoid body



Pons - sectio in nucleis trigeminalibus

Medial longitudinal fasciculus .
Superior medullary velum

Reticular formation Superior cerebellar peduncle

Cavity of fourth ventricle

Motor nucleus of
trigeminal nerve

Main sensory nucleus
of trigeminal nerve

Pontine nuclei

Middle cerebellar
peduncle

Sensory root of
trigeminal nerve

Motor root of
trigeminal nerve

Spinal lemniscus

Medial lemniscus Transverse pontine fibers

Trapezoid body Bundles of corticospinal and

corticonuclear fibers



Locked-In syndrom

bdéely pacient

plna kvadruparéza + obrna hlavovych nervu od n.V
porucha v pars basilaris pontis = uzaver a. basilaris
nekdy zachovani propriocepce a senzitivity z tela

"the closest thing to being buried alive".

"maladie de I'emmuré vivant", "Eingeschlossensein,,,
Cerebromedullospinal Disconnection, De-Efferented
State, Pseudocoma, ventral pontine syndrome



Locked — Iin syndrom
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Perzistetni vegetativni stav
Locked-out syndrom

nemocny nereaguje na smyslove podnety
neuvedomuje si své okoli ani sam sebe
zachovany cyklus spanku a bdeni

dychani bez pomoci dychacich pfistroju
rozsahlé poSkozeni mozkové kury nebo viaken
propojujicich kuru s talamem

oboustranné poskozeni talamu

,coma vigile, apalicky syndrom, chronicky
vegelativni stav, permanentni vegetativni stav
(PVS)*



Persistentni vegetativni stav
Jlocked-out"

‘[‘%w& N NN

NEVERWANT BLIVE
Jugrgo INAVEGamvrsma
o M e e,




periferni ,,Bellova“ obrna

n. Vil

centralni obrna




Strabismus convergens — n. VI
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Klinické syndromy
mostu

. Millard-Gubleruv syndrom

. Raymonduv syndrom
. Fovilleuv syndrom
. Raymond-Cestanuv syndrom

Marie-Poixav syndrom

. lemniscus medialis

. hucleus motorius n.V
. hucleus principalis n.V

. pedunculus cerebellaris medius




Clinical syndrome
of pons

A. Millard-Gubler Syndrom

B. Raymond Syndrom

C. Foville Syndrom

D. Raymond-Cestan Syndrom
. Marie-Poix Syndrom

3. lemniscus medialis

5. nucleus motorius n.V
6. nucleus principalis n.V

8. pedunculus cerebellaris medius




STREDNI MOZEK



Mesencephalon

Pons

Medulla oblongata

Medulla spinalis




Mesencephalon



Mesencephalon = Stfedni mozek

» kranialni cast mozkoveho kmene (2 cm)
ventralni strana:

 fossa interpeduncularis
— vystup n. |l
— substantia perforata posterior
« neparova dirkovana ploténka pro aa. centrales
— cisterna interpeduncularis

* pedunculi cerebri

— sestupné motorické drahy (tractus pyramidalis)
« fibrae corticospinales
« fibrae corticonucleares

« fibrae corticopontinae (frontopontinae + occipito,-temporo,-
parietopontinae)

* fibrae corticoreticulares







Mesencephalon

 kranialni ¢ast mozkové
dorzalni strana:
lamina guadrigemina =

* colliculi superiores
— jadra z odbocky zrakové

colliculi inferiores

— jadra sluchove drahy
po stranach brachium
Inferioris

vystup n. IV

— nerv se Krizi uvnitr stredn
fiborarum nervorum trochle

cisterna quadrigeminalis










DORSAL VIEW OF MESENCEPHALON
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1 - third ventricle

2 - stria medullaris of thalamus

3 - pulvinar

4 - habenular trigone

5 - pineal gland

6 - superior colliculus

7 - brachium of inferior colliculus

8 - lateral geniculate body

9 - inferior colliculus

10 - brachium of superior colliculus
11 - medial geniculate body

12 - frenulum of superior medullary vellum
13 - trochlear nerve

14 - lingula

15 - superior cerebellar peduncle

VENTRAL VIEW OF MESENCEPHALON

1 - optic nerve

2 - optic chiasm

3 - optic tract

4 - hypophysis

5 - infundibulum hypophysis
6 - mamillary body

7 - interpeduncular fossa
8 - oculomotor nerve

9 - cerebral crus

10 - basilar sulcus

11 - pons /Farol s/



Stredni mozek — vnitrni stavba

3 casti na rezu: tectum, tegmentum, pedunculus
« tectum mesencephali (stredomozkovy kryt)
= dorzalni tenka ploténka s dvéma pary hrbolku
aqueductus mesencephali Sylvii — arbitrarni hranice
= ventralni vétsina stredniho mozku

 tegmentum mesencephali (= pars posterior
pedunculi cerebri; stredomozkovy krov)

— jadra, nektere sestupnée a vsechny vzestupne
drahy
 pedunculus cerebri (= crus cerebri; pars

anterior s. basalis pedunculi cerebri; mozkovy
stvol)

— obsahuje vyhradne sestupné drahy




Stredni mozek — pricny rez

glandula pinealis

TECTUM T  pag
'Wfﬁ'llll--'
ali Sylvii — N .

& 1 TEGMETUM

agueductus mesencef




REZ MESENCEPHALEM V UROVNI COLLICULLUS SUPERIOR

1 - Colliculus superior

2 - Aquaeductus mesencephali /Sylvii/

3 - Substantia grisea centralis

4 - Nucleus n. I11.

5 - Tractus tectospinalis

6 - Decussatio tegmenti posterior

7 - Lemniscus medialis

8 - Nucleus ruber

9 - Tractus rubrospinalis

10 - N. 1L

11 - Substantia nigra

12 - Fibrae frontopontinae /Arnoldi/ ( Tractus coticopontinus)
13 - Fibrae corticonucleares (Tractus pyramidalis)

14 - Fibrae corticospinales (Tractus pyramidalis)

15 - Fibrae occipito-, parieto-, temporopontinae ( Tractus corticopontinus)

REZ MESENCEPHALEM V UROVNI COLLICULLUS INFERIOR

15

TECTUM 1 - Aquaeductus mesencephali + substantia grisea centralis
2 - Colliculus inferior

3 - Radix mesencephalica n. trigemini

4 - Lemniscus lateralis

5 - Lemniscus medialis

6 - Tractus tectospinalis

7 - “Nucleus albus™

8 - Deccussatio pedunculorom cerebellarium superiorum

9 = DL LTI TIEr el

10 - Fibrae frontopontinae /Arnoldi/ ( Tractus coticopontinus)
11 - Fibrae corticonucleares ( Tractus pyramidalis)

12 - Fibrae corticospinales (Tractus pyramidalis)

13 - Fibrae occipito-, parieto-, temporopontinae (Tractus corticopontinus)
14 - Nucleus n. 1V.

15-N. IV,
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Stredni mozek
Tectum (kryt)

lamina tecti = lamina quadrigemina =
ctverohrboli

* vyvojove starsi struktury zrakove soustavy

* jejich funkce nesouvisi s videnim

* retinotopické usporadani

* vyznam pro fizeni rychlych cilenych pohybu
» dostava odbocCky z 3. neuronu zrakove drahy

« obsahuje 7 vrstev (laminae)



Stredni mozek
Tectum (kryt)

* brachium colliculi superioris — propojeni do
corpus geniculatum laterale (soucCast metatalamu)
 AF: zrakova draha, micha, mozkova kura
— povrchoveé vrstvy dostavaji odboCky ze zrakové drahy

 EF:

— hluboke vrstvy zapojeny do zkfizeneho tractus
tectospinalis — souhyby ocCi a hlavy v zavislosti na
zrakovych podnétech

— tractus tectointerstitialis — ncl. Cajali + Darksevici —
akomodace a konvergence

— tractus tectonuclearis — okohybné svaly



redni mozek — dorzalni strana




Stredni mozek
Tectum (kryt)

lamina tecti = lamina quadrigemina =
ctverohrboli

* jadro sluchove drahy (3. neuron)
— 3 podjadra

* laminarni tonotopicke usporadani

* brachium colliculi inferioris

— pokracovani sluchove drahy do corpus
geniculatum mediale (soucCast metatalamu), v
nemz je 4. neuron




Diencephalon = Mezimozek
Pretectum
Area pretectalis

ncll. pretectales
« 4 jadra, zajistuji zornicovy (pupilarni) reflex
* AF: ze zrakove drahy

- EF:

— do nucleus n. lll accessorius (pars preganglionica)
Edingeri-Westphali — dale jako parasympaticka draha k
m. sphincter pupillae — miosis

— do RF — centrum ciliospinale Budgel (segmenty C8-T1)
— truncus sympathicus — ganglion cervicale superius
(prepojeni) — jako sympaticka draha k m. dilatator
pupillae — mydriasis



Stredni mozek
Tegmentum (krov) — jadra
Nucleus ruber (Cervené jadro)

motorickeé jadro v urovni colliculus superior

pars magnocellularis (u ¢lovéka a opic zakrnéla)

— tractus rubrospinalis (kfizeni v decussatio
tegmentalis anterior) — somatotopicky v celé mise —
aktivace flexoru

pars parvocellularis
— fibrae rubroolivares = nezkrizené drahy bezi stredem
tegmenta v tractus tegmentalis centralis

— soucast Papezova mozecCkoveho okruhu: mozecek —
NR — oliva — mozecCek

AF: z mozkové kury a mozecku
EF: do olivy a mozecCku, do RF, do talamu



Mesencephalon - sectio in collicule superiore

Superior colliculus
Cerebral agueduct

Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Nucleus of oculomotor
nerve

Trigeminal lemniscus

Spinal lemniscus

Medial lemniscus
Medial longitudinal

Temporopontine fasciculus

fibers *
Reticular formation

Red nucleus

. Substantia nigra
Corticospinal and g
corticonuclear fibers
Decussation of

rubrospinal tracts

Oculomotor nerve

Frontopontine fibers



Mesencephalon - sectio in collicule inferiore

Trochlear nerve

Inferior colliculus

Cerebral aqueduct containing

cerebrospinal fluid
Tectum
Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus

Ieus of trochlear nerve

Tegmentum

Trigeminal lemniscus

Spinal lemniscus

Medial lemniscus

Temporopontine

Crus cerebri fibers

Medial longitudinal
fasciculus

Region of reticular
formation

Corticospinal and

- corticonuclear fibers

Interpeduncular fossa ~ Frontopontine Decussation of superior
fibers cerebellar peduncles

Substantia nigra



Stredni mozek
Tegmentum (krov) — jadra
Substantia nigra Soemmeringi (Cerné jadro)

* motoricke jadro zapojené do mezimozkou

* pars compacta (A9)
— tvori dopamin
— umoznuje cinnost striata
— vsunute bazalni ganglion

— pfi nedostatku tvorby dopaminu — Parkinsonuv
syndrom

e pars reticularis
— vystupni bazalni ganglion (GABA)
— vyvojove patfi k subtalamu



Stredni mozek
Tegmentum (krov)
jadra hlavovych nervu

ncl. n. Il — v urovni colliculus superior

ncl. n. lll accessorius dorsalis Edingeri-
Westphali

— visceromotorickeé (parasympatické) jadro pro
mIosis a accomodatio

ncl. n. IV — v drovni colliculus inferior

ncl. mesencephalicus n. V

— propriocepcni nevycestovalé ganglion pro
okohybné a zvykaci svaly



STAVBA JADRA N. OCULOMOTORIUS

nucleus accessorius dorsalis n. 111
/Edinger-Westphall

m. levator palpebrae superioris «———

oboustranne

m. rectus superior — ——-.

kortralateralng

m. rectus medialis

ipsilateralng

m. obliquus inferior

ipsilateralné

m. rectus inferior

ipsilateralngé

m. obliquus superior

kortralateralne

m. rectus lateralis - —

ipsilateralné




Stredni mozek
Tegmentum (krov) — dalsi jadra

substantia grisea centralis
= periakveduktalni sed’ (PAG)

— pomoci somatickych a autonomnich reakci umoznuje
vyrovnani se se stresem a bolesti

ncl. interstitialis Cajali + ncl. ellipticus
Darkschewitzi***

— z nich zacina fasciculus longitudinalis medialis kfizenim v
commissura posterior

— vertikalni oCni pohyby

ncll. tegmentales ventrales*** = area ventralis
tegmentalis Tsal (A10)

— soucast RF

— tvori dopamin pro mozkovou kuru a limbicky systém
ncl. interpeduncularis

— jadro limbického systemu



Substantia grisea centralis
(periakveduktalni sed, PAG)

Lateralni PAG

obranné chovani
hypertenze
tachykardie

neopicidni analgezie

ROSTRAL
PAG '
w

INTERMEDIATE
PAG

Ventrolateralni PAG

klid
hyporeaktivita
hypotenze
bradykardie

opiocidni analgezie

CAUDAL \ '

PAG




Ncll. tegmentales ventrales
= area ventralis tegmentalis Tsai (A10)

Substantia nigra,
compact part

Medial . . . .
. Superior  Medial  Spinothalamic
genlcu|0te . .
colliculus  lemniscus  tract
nucleus

nucleus

Cerebral
peduncle Substantia nigra,
reticular part

Ventral
tegmental
area

TR~ AT s A .



Stredni mozek
Tegmentum (krov)
drahy

lemniscus

— medialis, spinalis, trigeminalis, lateralis

— vzestupné drahy

tractus tegmentalis centralis

fasciculus longitudinalis medialis

fasciculus longitudinalis posterior Schitzi
decussatio tegmentalis posterior (= dorsalis)
— krizeni tractus tectospinalis

decussatio tegmentalis anterior (= ventralis)
— krizeni tractus rubrospinalis



Stredni mozek
Tegmentum (krov)
Pedunculi cerebellares superiores

horni mozeckove stopky = brachia conjunctiva

* po vstupu do tegmenta vedou v pokracovani
nucleus ruber

* na rezu v urovni colliculus inferior patrné jako
jeho bilé kaudalni pokraCcovani

e obsoletni termin ,nucleus albus”
— Jjedna se vsak o bilou hmotu !

 decussatio pedunculorum cerebellarium
superiorum

= uplné zkfizeni tesné u nucleus ruber
— tractus dentato-thalamo-corticalis



Mesencephalon = Stfedni mozek
pedunculus cerebri (mozkova stopka)

parovy — jen sestupné drahy
 tractus pyramidalis (20 %)

— fibrae corticospinales (k alfa-motoneuronum v mise)
— fibrae corticonucleares (k jadrum hlavovych nervu)

 fibrae corticopontinae (80 %)

vedou z kury do nuclei pontis et arcuati, v nichz
se prepojuji na tractus pontocerebellarls

— fibrae frontopontinae Arnoldi
— fibrae occipito,-temporo,-parietopontinae T dircki
 fibrae corticoreticulares

 fibrae corticoolivares



REZ MESENCEPHALEM V UROVNI COLLICULLUS SUPERIOR

1 - Colliculus superior

2 - Aquaeductus mesencephali /Sylvii/

3 - Substantia grisea centralis

4 - Nucleus n. I11.

5 - Tractus tectospinalis

6 - Decussatio tegmenti posterior

7 - Lemniscus medialis

8 - Nucleus ruber

9 - Tractus rubrospinalis

10 - N. 1L

11 - Substantia nigra

12 - Fibrae frontopontinae /Arnoldi/ ( Tractus coticopontinus)
13 - Fibrae corticonucleares (Tractus pyramidalis)

14 - Fibrae corticospinales (Tractus pyramidalis)

15 - Fibrae occipito-, parieto-, temporopontinae ( Tractus corticopontinus)

REZ MESENCEPHALEM V UROVNI COLLICULLUS INFERIOR

15

TECTUM 1 - Aquaeductus mesencephali + substantia grisea centralis
2 - Colliculus inferior

3 - Radix mesencephalica n. trigemini

4 - Lemniscus lateralis

5 - Lemniscus medialis

6 - Tractus tectospinalis

7 - “Nucleus albus™

8 - Deccussatio pedunculorom cerebellarium superiorum

9 = DL LTI TIEr el

10 - Fibrae frontopontinae /Arnoldi/ ( Tractus coticopontinus)
11 - Fibrae corticonucleares ( Tractus pyramidalis)

12 - Fibrae corticospinales (Tractus pyramidalis)

13 - Fibrae occipito-, parieto-, temporopontinae (Tractus corticopontinus)
14 - Nucleus n. 1V.

15-N. IV,
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Bezvedomi a porucha polohy
Dekortikace

preruseni/poskozeni kmene rostralne od ncl.
ruber

 desinhibice tractus rubrospinalis
» desinhibice tractus vestibulospinalis




Bezvedomi a porucha polohy
Decerebrace

preruseni/poskozeni kmene kaudalné od ncl.
ruber

napf. CMP mostu = locked-in syndrome




Sectio mesencephali

A - tumor 1n aqueductu
B - hemiplegia alternans sup. . (Webert)
C - syndroma Benedikti

syndroma
Parinaudi




supenor
1 1 Siana 0,57 SYSENRNINCE ST PETERS IMAGING CENTHE
Tractus pyramidalls - e “. @@ ...
« kontralateralni hemipareza st NIRRT
N. I
* Ipsilateralni
ophthalmoplegia

 strabismus divergens
* mydriasis

* ptosis T )

+ porucha akomodace st ! ,
, L G.0k/2.0p | NN

« vyhasly zornicovy reflex B T

FCxu/S L1 /VE/E0/ Sol!
-~ 838 1 = A7

(zadna reakce na osvit)




Benediktuv syndrom

lemnicus medialis

* kontralateralni hemianestezie

nucleus ruber

» kontralateralni mimovolné pohyby koncetin

Nadory v oblasti mokovodu

» hydrocephalus internus



Argylluv-Robertsonuv syndrom*

* zornice: uzké, zneokrouhlené, Casto nestejne
Sirokeé (anizokorie)

* reakce na konvergenci: zachovana

* reakce na osvit (fotoreakce): vyhasla

* |e typicky pro prijici

 vznika pri postizeni dorzalniho mezencefala

Douglas Argyll-Robertson [Argajl] (1837-1909) —
skotsky lekar



Argyll-
Robertsonuv

syndrom*

Klid




Parinauduv syndrom®*

= dorzalni mezencefalicky syndrom

obrna pohledu vzhuru
— supranuklearni léze

— pritomna reakce na ,zaklonéni hlavicky panenky”,
aktivni pohled vzhuru neni mozny x dolu ano)

nystagmus

— konvergencne-retrakcni: pfi pokusu o pohled
vzhuru se oko vtahne

retrakce vicka (Collieruv priznak)
konjugovany pohled dolu (,pfiznak
zapadajiciho slunce®)

casto bilateralni otok discus (papilla) nervi optici
priciny: pinealom, RS




Klinické syndromy
v hornim strednim
mozku

A. Weberav syndrom

B. Foixav syndrom
C. Benediktav syndrom
D. Claudetiv syndrom
E. Parinauduv syndrom

1. tractus pyramidalis
2. pedunculus cerebellaris sup.

6. agueductus mesencephali

8. nucleus n. Il




Poraneni

e utlak n.lll a n.IV
* INncisura tentorill

* herniace casti spankoveho laloku pri otoku
mozku




Dalsi informace

http://wwwl.indstate.edu/thcme/anderson/ne
urotext/neurotxl.html



