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Mozkovy kmen ventralni strana —
plastinovany preparat

1- a. basilaris
2-ACS

3- AICA

4-a. vertebralis



Kmen ventralni strana
vystupy hlavovych nervu




Vystupy hlavovych nervu a
cévy na ventralni strane
mozkoveho kmene
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Mozkovy kmen zleva
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Sagitalni rez kmenem - impregnace
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1-epiphysis -melatonin

2-colliculus superior -zrak
3-colliculus inferior- sluch
4-mozecek

~ 5-brachia conjunctiva

~ 6-ventriculus IV.

7-pons Varoli — pars basilaris
8-tegmentum

9- pyramides

' 10- nuclei fasciculorum posteriorum




Fossa rhomboidea — spodina IV. komory




Pohled na mozkovy kmen z dorsalni strany po odstranéni
mozeCku a casti hemisfér

1- thalamus

2- tectum

3- brachia conjuntiva = PCS
4- brachia pontis = PCM

5- corpora restiformia = PCI
6- spodina Ctvrté komory

7- nervus vestibulocochlearis
8- epifyza

A Newi vagi

trigonum nervi hypoglossi



Kmen dorsalni strana

Lamina quadrigemina = tectum mesencephali

trig. XIL.
VHI.

1X.
trig. X.




Jadra hlavovych nervl na spodiné IV. komory I

Ncl. Edinger-Westphali
Somatomotoricka

Visceromotoricka
Viscerosenzitivni
Somatosenzitivni
Senzoricka

Ncl. salivatorius sup.

Ncl. salivatorius inf.
Ncl. dorsalis nervi vagi

Ncl ambiquus (IX,X,Xl) “V.s

NTs VIILIX,X:



NUCLIE ORIGINIS

Somatosenzitivni  Smyslova
jadra

jadra (chutova)

Viscerosenzitivni jadra

Visceromotoricka

jadra
Somatomotoricka jadra
pro zaberni oblouky

Somatomotoricka
jadra

£ Chutové poharky
Pricneé pruhovany o
sval zabernich

oblouku

QAP b
n?annv

. Sliznice
Pricne Hladké vnitinich
. pruhovany sval | Svalovina_ organt
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Retikularni formace

(Moruzzi and Magoun, 1949)

Seda hmota kmene kromé jader hlavovych nervu a jader patficich ruznym
funkénim systémum (napf. sluchu, koordinaci o€ich pohybu, motorice)

1) medialni system velkobunécna jadra, dlouhé
spoje

2) lateralni systém malobunecna jadra, spoje do
medialniho systemu

3) raphealni system jadra ve stredni Care,
serotonin

4) (ncl. olivaris inferior, ncl.
tegmenti pontis Bechterevi)

5) chemicke systemy: Al1-10, B1-9, Chl-6
dale, glutamat, aspartat, GABA, peptidy, NO
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Spoje RF
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SpOje R F — aferenty a eferenty

+ odboCky senzitivnich a motorickych drah
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Zapojeni RF
1) reflexy hlavovych nervu
2) intrinstickeé spoje
3) aktivacni systém
4) prevod senzitivnich drah
5) prevod senzorickych drah
6) motorickeé systemy
7) okruhy BG
8)
9) vegetativni system
10) chemicke systéemy
11) imunitni systémy — ncl. parabrachialis



Vyznamna jadra RF

Inspiracni centrum — ncl. ventr.Cast ncl. gigantocellularis
Exspiracni centrum — ncl. paragigantocellularis

dorsalis

Pneumotakticke centrum — ncl. pontis oralis
Vasomotorické centrum — ncl. ventralis med. obl.,

Rizeni srde¢ni akce — dorsalni ¢ast RV a ncl. dorsalis
med. obl.

Ascendentni aktivacni systém — hlavné ,chemické
systemy ncl.laterodorsalis a pedunculopontinus, locus
coeruleus

Inhibicni system — kaudalne, ventralni cast ncl
gigantocelularis, ncl. ventralis med. obl.



MikcCni centrum v rostralnim dorsolateralnim tegmentu

micturition centre
-~ N
Pri oboustranném zniceni
— kruta retence moce
Barrington 1925 /—
Sacral parasympathetic nucleus
0 =~ Bladder

Onuf's nucleus

External urethral
sphincter



Rizeni horizontalnich o&nich pohyb

Cortex (FEF)

adro VI.n.

PPRF
Paramedialni

—— 5| Pontinni

Vestibularni RF=
PONTINN]

jadra POHLEDOVE
CENTRUM




Poruchy fizeni horizontalnich o€nich pohybu -
pons

N 7 1-obrna praveého VI.n.
N | 2-obrna pohledu doprava
' | 3-obrna pohledu doprava
4-INO —oslabena addukce doprava
1 nystagmus

5- INO —oslabena addukce doprava
nystagmus

Cortex + obrna pohledu doleva

INO- internuklearni obrna

Vestibularni jadra




INTERNUKLEARNI OFTHALMOPLEGIE

Paréza pravého flm chybi addukce na strané leze

http://pubs.rsna.org/doi/10.1148/rg.331125033?url_ver=239.88-
2003&rfr_id=ori:rid:crossref.org&rfr _dat=cr_pub%3dpubmed



Rizeni vertikalnich oénich pohybu:

FEF
CS
Vest.

Centrum v mesencephalon

Ncl.intersticialis rostralis
Ncl intersticialis Cajali
Ncl. DarkSevici

Jadra lll., IV., VI.n.
Kréni micha




Area pretectalis

« Centrum pupilarniho reflexu

Area pretectalis



Precerebellarni jadra

Ncl basalis
tegmenti
pontis
Bechterevi
ncl.

reticularis
lateralis

rXII.

Ncl. Olivaris principalis
Ncl. Olivaris accessorius medilis Ncll. Pontis
Ncl. Olivaris accessorius dorsalis

Splhava vlakna do mozeéku



Cerveau Isole —rez mezi colliculy

Frédéric Bremer 1892-1982

KocCka spala porad
Mela extrémni miosu
A vymizely Cichové a zrakoveé reflexy




Encephale isole

. Koc&ku bylo mozno probudit
. stimulaci hlavy,
stfidavé spala a bdéla

from the Bull Acad Roy Med Belg
1937; 4. 68-86).



A

WMWM‘HWW EEG — korova aktivita

[0'3 mV 10ec

i

| EEG — nonREM spanek s vieteny

Fig. 1.

The intercollicular brain stem transection (cerveau isolé preparation), performed by Bremerin 1935 (Bin
D), induced cortical slow wave sleep patterns with high amplitude spindles (B) and myosis (C). In contrast,
the transection at the lowest level of the M.O. (A in D), which was performed in 1936 and was called
encéphale isolé preparation, induced low voltage cortical activity (A). Since the major sensory afferents of
cranial nerves enter the brain stem between the two transection levels, Bremer hypothetized that sleep is

the consequence of cortical sensory deprivation. From Ref.[37a]

Bremer, F. (1937a) l'activité cérébrale au cours du sommeil et de la narcose. Bull.
Acad. R. Med. Belge (série 6) 2, 68—-86



Vnitrni struktura kmene

 Jadra hlavovych nervu

» Jadra retikularni formace

» Specificka jadra pro urcite casti kmene
Zapojena do motorickych, senzitivnich
nebo mozeckovych okruhu drah



Bila hmota — i makroskopicky viditelne svazky

1) Spojeni kary s kmenem a michou crura cerebri
2) Spojeni s mozeCkem pedunculi cerebellares
3) Pyramides medullae oblongatae — tr. corticospinalis

4) Spojeni s thalamem fibrae arcuatae internae a lemniscus medialis, tr. spino-
thalamicus

5) Cast sluchové drahy corpus trapezoideum a lemniscus lateralis

6) Spojeni jader okohybnych nervu, vestibularnich jader, a Sijovych svalu
fasciculus logitudinalis medialis — koordinace o€nich pohyb

7) Spoje s hypothalamu pfes SGC k visceromotorickym jadrim fasciculus
longitudinalis dorsalis

8) Svazky vlaken pfichazejicich k senzitivnim jadram — tr. spinalis n. trigemini,
tr, mesencephalicus n. trigemini

tr. solitarius

9) kfizeni viaken z DarkseviCova a Cajalova jadra - commissura posterior

10) Fasciculus centralis tegmenti z mesencefalon do amiculum olivae inferioris
a k jadrim RF a z RF do thalamu a subthalamu



Commissura
posterior

Fasciculus
longitudinalis
medialis

Pedunculus
cerebri

Lemniscus
medialis
Roztristéné
svazky pyramid

Copyright 1997 The Anatomy Project




Makroskopicke rezy

MEDULLA SPINALIS

MEDULLA OBLONGATA



Mozkovy kmen rfezy Nisslovo barveni

, jadra zadnich provazci ncl. gracilis G Xi S
:::\?;zce zadni roh a
(zbytek) R ncl. cuneatus med. tr. solitarius

RF medullae ’
;plﬁalls

ncl. cuneatus lat.

tr. spin. V.

ncl. spin. V.

postranni fibrae arcuatae
roh misni internae
RF ncl. ambiquus
predni roh
amiculum ncl. olivaris principalis
olivae

pyramides med. obl.
MEDULLA SPINALIS

lemniscus
medialis

DOLNi MEDULLA OBLONGATA

hilum olivae



Rez dolni oblongatou

senzitivita
motorika
mozeckové okruhy dim

rXIl.




POSTUP VYVOJE OBLONGATY

Gracilis

Cuneatus
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ncil. rapheales (RF)

. ncl. cochlearis
FLM ncl. vestibularis Soceaiie

ncl. prepositus
hypoglossi

RF med.

tr. spinalis V.

ncl. spinalis V.

corpus
restiforme

ncl. cochlearis

amiculum ventralis
olivae
ncl. ambiquus
hilum
olivae

ncl. olivaris
accessorius

lemniscus Soraidis

medialis

ncl. olivaris principalis

pyramides med. obl. ncl. olivaris
accessorius

medialis

HORNI MEDULLA OBLONGATA



Rez horni oblongatou




Rez dolnim pontem




Rez hornim pontem
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POSTUP VYVOJE PONTU

prumét nékolika urovni
do jednoho schematu

Schema prof.Petrovického
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Ponto mesencephalicky prechod

V. komora

pars tegmentalis Y ‘ locus coeruleus
—

pars basilaris




Rez pontomesencephalickym pfechodem

pB- Ncl. parabrachialis
Pfevod VS na Hy a Amy

Il — lemniscus lateralis
sluchova draha

Neurotransmitery | /////////////////////
A6 — locus coeruleus — noradranalin ”;/’// /

B6,7 —ncl. raphe dorsalis — serotonin
— ncl pedunculo pontinus acetylcholin, NO_—
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MICHA



velum medullare craniale
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brachia conjunctiva 1
fasciculus longitudinalis medialis A . (Y
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ocus coeruleus

ncl. parabrachialis

ncl. centralis superior
lemniscus lateralis -
ncl pedunculo-
pontinus

tr. centralis tegmenti

£
tr.S-Th L

o~

o7 A
lemniscusgedialis o
g e s '
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fibrae pontis transversae 1
nuclei pontis

pyramidova draha

PONS VAROLI



Duvernoy's Atlas of the Human Brain Stem and Cerebellum: High-Field MRI 9,5 T



Rez pontomesencephalickym pfechodem

serotonin .
A6 M
noradrenalin




Rez pontomesencephalickym pfechodem potkana,
prukaz tyrosin hydroxylasy a NADPHdiaphorasy

locus coeruleus

Ch5

ncl pedunulopontinus




cortex

kdra Nucleus pedunculopontinus Ach+Glu+GABA
1) AKTIVACNI SYSTEM RF ,
2) RIZENi MOTORIKY - SVALOVEHO TONU

e BG
odKofi
Y BG (Paint Thalamus (IL, As)
+SN
(Paint Com?) | T ‘ Subth
+SNret -
)T~ . Mozedek
kmen PePO
l \
RF PePO —1) aktivace kury pfes Th
11 2) aktivace misnich motoneurond
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Interneurony — svalovy tonus



Pedunculopontine nucleus (PPN) rozdéleny na pars dissipata (PPNd), a pars compacta (PPNc),
Obsahuje neurony produkujici acetylcholine, y-aminobutyric acid (GABA), nebo |-glutamate.

Cholinergni neurony (ChAT prevazuji v,
PPNCc.

Glutamatergni vstupy z motorické kiry a
GABAergni vstupy z globus pallidus
internus (GPi) a substantia nigra pars
reticulata (SNr), také vstupy z
subthalamického jadra (STN) a
mozeckovych jader (nejsou na obr).

Cholinergni i noncholinergni neurony PPN
maji vzestupné i sestupné spoje.
Ascendentni projekce hlavné doGPi,
substantia nigra pars compacta (SNc), a
intralaminarnich a asociacnich jader
thalamu.

Descenddentni projekce rmifici do pontu a
oblongatové RF a michy zapojeny v
kontrole svalového tonu a lokomoce.

Také vstupy z

, @ Z histaminergnich neuront
tuberomammillarniho jadra, serotonergnich
neuron( ncl. dorsalis raphe,
noradrenergnich neuront locus coeruleus, a
cholinergnich neurond ncl. laterodorsal
tegmenti a kontralateralniho PPN (nejsou na
obr

Intralaminar and
associative
thalamic

nuclei

ChAT
——  Acetylcholine
Mgdlal pontomgdullary A -
reticular formation Foa =3
(reticulospinal neurons) —— GABA
———  Hert/Orx

; | Spinal motor interneurons
\ i (locomotor pattern generator)

Eduardo E. Benarroch Neurology 2013;80:1148-1155

© 2013 American Academy of Neurology

AMERICAN ACADEMY OF

NEUROLOGY.



Mesencephalon - dolni

substantia
nigra

crura cerebri



Mesencephalon horni

corpus pineale

pulvinar thalami



Rez hornim mesencephalem

1-decussatio tegmenti dorsalis —tr. tecto-spinalis Substantia nigra (skupina A9)

2-decussatio tegmenti ventralis- tr.rubro-spinalis
3-ncl. mesencephalicus n. trigemini

Nucleus ruber
soucast
mozecCkovych
okruhtl a
motorickych
kmenovych
systému

tvofi dopamin a dodava ho do basalnich
ganglii (nedostatek — Parkinsonova
choroba)

T
I%mllmnm

SGC- modulace bolesti,
spoje s limbickym
systémem

a hypothalamem

soucast hlavniho
okruhu mozecku

Ncl. interpeduncularis
- limbicky systém

kortiko-spinalni draha
volni hybnost




Spoje colliculus superior
mesencephalické centrum zraku (povrchové vrstvy)
a motoriky (hluboké vrstvy)
podvédoma reakce na zrakové i sluchové podnéty tektospinalni drahou

Tractus opticus Cortex RE

Cortex SNret + BG n.Il., IV., VI.
crol Crbl
n.V. Ol
MS

Darks. + Cajal



cS
ncl. cuneiformis
(RF) brachium CS

i SGC

fasciculus longitudinalis medialis s : !
corp0s geniculatum mediale

tr.5Th ~— gl ~ —73

fasciculus centralis

tegmenti
lemniscus

mediali

P pedunculus cerebri

area ventralis

lemniscus medialis tegmenti Tsai

n.All

N > X substantia nigra
ncl. ventralis tegmenti Guddeni 9
nucleus albus

ncl nedunculopontinus

MESENCEPHALON REZ PRES COLLICULI SUPERIORES



POSTUP VYVOJE MESENCEPHALA







Funkce mozkového kmene

1) Obsahuje jadra hlavovych nervu I11.-XII.

2) Retikularni formace aktivuje (ascendentne i
descendentné), muze i tlumit

3) Jadra retikularni formace fidi zivotné dulezité funkce,
napr. vasomotoricke, pneumotakticke, mikCni centrum

4) Retikularni formace je zapojena do vedeni bolesti — tr.
spino-retikulo-thalamicus a tlumeni bolesti (SGC)

4) Centra polykaciho, saciho, rohovkoveho, kaslaciho a
davivého reflexu

5) Pruchod senzitivnich a motorickych drah
6) Obousmeérné spojeni s mozeckem



Cévni leze v kmeni a jejich vliv na motoriku a senzitivitu

Hemiplegia alternans inferior Hemiplegia alternans media

a.cerebellaris post.inf. a.cerebri post.
Hemiplegia alternans superior

Wallenberguv sy lateralni medully oblongaty



Sy lateralni meduly oblongaty (napf.

okluze a. cerebellaris post. inf.

Ncl. et tr.
sp.n.V.

Ncl. amb

Ipsilateralné
ztrata
termického
a algického
Citi na
obliceji

Kontralateralné
ztrata
termického a
algického citi
na zbytku téla




60-lety muz s obrnou n. facialis a dvojitym vidénim

Copyright®
American College of Radiology
All Rights Reserved




Poskozeno jadro n. VI. a vlakna VII. N. (genu internum) — syndrom colliculus n. facialis

Kombinace pfiznakd obrny n. facialis a n. abducens, zpusobena lezi colliculus
facialis obsahujiciho motoricka vliakna n.VIl. Nékdy je postizen i FLM —
konjugovana obrna pohledu.

FLM svazek vlaken dorsalné pfi stfedni Cafe hned pod spodinou IV. komory.
Propojuje jadra okohybnych nervl a vestibularni jadra s Sijovymi svaly.




55-year-old woman
presents with an
abnormal gait

55 leta zena s
poruchou chuize

T2 W MR horizontalni fez

hot cross bun sign in the
pons
LKFZ“ uprostred pontu

Multiple system atrophy
(MSA) with
olivopontocerebellar
atrophy

Multisystémova atrofie
Olivo-ponto-cerebellarni

typ




T2 W MR horizontalni fez

hot cross bun sign in the pons
LKFiZ* uprostred pontu

selective loss of myelinated
transverse pontocerebellar fibers
and neurons in the pontine
raphe, with preservation of the
pontine tegmentum and
corticospinal tracts

Ztrata myelinizovanych
pontocerebellarnich viaken a
neuronu v raphe pontis (svétlé)
Zachovani tegmenta a
corticospinalnich drah (tmavé)

-

e




T1-weighted sagittal MR image
reveals age-accelerated
cerebellar atrophy (arrow, out
of proportion to cerebral
atrophy) as well as volume loss
throughout much of the
brainstem with enlargement of
the premesencephalic,
prepontine, and premedullary
cisterns.

Atrofie mozecku (Sipka)
ZvétSene cisterny ** napovidaji
atrofii pontu




Images in Neurology | December 28, 2015
Striking Central Pontine Myelinolysis in a Patient With Alcohol

Dependence Syndrome Without Hyponatremia
Patricia H. McNamara, MRCPUK, PhDZ?; Jennifer Williams, MRCPI; Dominick J. H. McCabe, PhD, FRCPI23;
Richard A. Walsh, MD, MRCPI?

A Computed tomography B | Axial T2-weighted magnetic resonance imaging C | Sagittal T2-weighted magnetic resonance imaging
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70-lety alkoholik, nékolik let uz pije 1 lahev tvrdého alkoholu denné
Nystagmus, tézka dysarthrie, ataxie trupu a koncetin, Babinského pfiznak
Syndrom centralni pontinni myelinolyzy

Hrozi i pfi rychlé korekci chronické hyponatremie



E At 1 d after symptom onset At 22 mo after stroke

Locked in syndrom - Syndrom uzamceni

Poskozeni kmene Recovery From Locked-in Syndrome
Sara Hocker, MD?; Eelco F. M. Wijdicks, MD, PhD
Quarduparesa," . JAMA Neurol. 2015;72(7):832-833. doi:10.1001/jamaneurol.2015.0479
Obrny hlavovych nervu A 22-year-old healthy man who exercised 3 to 4 hours daily presented with
an acute basilar artery occlusion. Pontine and cerebellar infarctions were

M?ZHG !en mrka’nl found despite aggressive treatment with intravenous thrombolysis and
Védomi zachovano endovascular thrombectomy
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