Komory, obaly a cévni zasobeni CNS
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F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003






cornu frontale
pars centralis
cornu occipitale

cornu temporale
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Sobottiv Atlas anatomie ¢lovéka, preklad 22. vydani, Urban and Fischer 2006



5 laterdlni prahled zleva

cornu trontale {anterius)

pars centralis ventnculus
lateralis
sinister

ventriculus

lateralis dexter curnu temporale (interius)

comu accipitale [posternus)

aquaeductus cerebri
(aquaccuctus Sylvii)

ventriculus quanus

apertura lateralis ventriculi guarti
simstra (foramen Luschkae)

foramen interventnculare
sinistrum (foramen Monroi)
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recessus supraopticus

adhesio interthalamica
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quarti (foramen Magendie)
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recessus pinealis
recessus suprapmealis

canalis centralis ve spindlni mise
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F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003
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Sobotta J, Figge FHJ. Atlas of human anatomy
Urban & Schwarzenberg, 1977




Sobotta J, Figge FHJ. Atlas of human anatq
Urban & Schwarzenberg, 1977
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Sobotta J, Figge FHJ. Atlas of human anatg
Urban & Schwarzenberg, 1977
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Obaly CNS

V paternim kanale Intrakranialné

endorhachis

dura mater

arachnoidea

pia




Derivaty dura mater

https://www.easynotecards.com



Prostory mezi obaly CNS
prostor meningealni cévy
epidurdlni

e
- PRI

subduralni —— wug endorhachis

subarachnoidealni —

dura mater

arachnoidea

pid
epiduralni prostor vyplnén vazivem a Zilami za fyziologického stavu neexistuje
traumaticky-epiduralni krvaceni
subduralni prostor fyziologicky nepatrna stérbina mezi dura mater a arachnoideu
subarachnoidealni prostor mozkomisni mok a mozkomisni mok, cisterny, cévy
misSni cévy Willisova okruhu; aneuryzma,

subarachnoidealni krvaceni
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» subarachnoidalni
anestézie  epiduralni anestézie

= ,,spinal“ = ,,epidural*



Inervace meningu

supratentorialni oddil — n. trigeminus

infratentorialni oddil — spinalni nervy (vétve C2, C3)

Arteriae meningeae

aa. meningeae — ve vnitfnim periostu, pro zasobeni diploe !!! a dura mater

predni jama — a. carotis interna = a. ophthalmica — a. ethmoidalis ant. @ a. meningea ant.
stfredni jama - a. carotis externa — a. makxillaris @ a. meningea media

zadni jama - a. carotis externa — a. pharyngea ascendens — a. meningea posterior



MOZKOMISNi MOK - liquor cerebrospinalis
(CEREBROSPINALNI TEKUTINA-CST, Likvor)

Cira, bezbarva, priblizné izotonicka tekutina

vyplnuje mozkové komory a subarachnoidalni prostor

ve srovnani s krevni plasmou - malo proteinli a velmi malé mnozstvi bunék

(1 mm?3 CST zdravého jedince obsahuje 1-5 bunék)

vznika aktivni sekreci, asi 70% v plexus chorioideus lateralnich komor a stropu lil. komory,
zbyvajici objem vznika metabolickou Cinnosti bunék a jako kapilarni ultrafiltrat

tvorba za 24 hod je 500-800 ml

celkovy objem v komorovém a subarachnoidalnim prostoru je 80-150 ml, v komorach

pouze 15-40 ml



MOZKOMISNI MOK-funkce

chrani mozek pred poskozenim, které by mohlo nastat otresy pri nahlych pohybech
hlavy

odstranuje odpadni produkty metabolismu, drog a dalSich latek, které difundovaly z
krve do CNS

ovliviiuje mikroprostredi neuront a glie
ma imunitni funkci

hraje vyznamnou ulohu v integraci funkce mozku a endokrinni soustavy



Meningeal
vessels

*.
Arachnoid mater

Arachnoid trabecula
Subarachnoid space

Endosteum

Fibrous layer of dura mater

Cellular layer of dura mater

Pia mater

Perivascular space Subpial space

Branch of cerebral artery

kost

.

periost M.J.T. FitzGerald et al. 2007.

dura Clinical Neuroanatomy and Neuroscience.
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arachnoidea

.

subarachnoideovy
prostor

perivaskularni
prostor

Virchow-Robinlv perivaskularni prostor




MOZKOMISNI MOK-cirkulace

prevazujici tvorba v lateralnich komorach - protéka nasledné do lll. komory pres
foramen interventriculare (foramen Monroi)

z lll. komory pres aqueductus cerebri (aqueductus Sylvii) do IV. Komory

ze IV. komory do subarachnoidalniho prostoru pres aperturae laterales ventriculi
qguarti (foramina Luschkae) a neparovy otvor apertura mediana ventriculi quarti
(foramen Magendii)

ze subarachnoidalniho prostoru pres granulationes arachnoideales (Pacchioni) do
venodzniho systému



Cirkulace mozkomisniho moku

plesus choroideus ventriculi lateralis (prahled)
cisterna pericallosa

cura mater

arachnoidea

foramen
interventriculare
(foramen Monroi)

cisterna chiasmatis

plexus choroideus ventriculi terti

cisterna interpeduncularis
aquaeductus cerebri
{aguaeductus Svivii)

cisterna pontis

apertura lateralis ventriculi quarti
(faramen Luschkac)

plexus choroideus ventriculi quarti

dura mater
arachnoidea
spatium subarachnoideale

cznalis centralis ve spindlni mige

F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003

sinus sagittalis superior
spatium subarachnoideale

granulationes arachnaoideales

cisterna venae magnae
cerebr

cisterna cerebello-

medaullaris

ertura mediana ventriculi quarti
{foramen Magendie!

foramen Magendie
foramina Luschkae




Spinal cord
Pia mater

Dura mater
and arachnoid

Conus medullaris
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terminale
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Ligamentum
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Supraspinous
ligament

Interspinous
ligament
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sac
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terminale




Zvyseny tlak CST

zvySeny tlak CST podél n. opticus —
komprese v. centralis retinae — Hydrocephalus
papilledema, papilarni edém

Sclera

Optic papilla

ICM D

Dura mater

Subarachnoid
space
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Central vessels
of retina

Lateral rectus

TR

LAY W
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A § 4\ \
Ophthalmic artery \ \ \\
Ophthalmic vein \ \\\ ‘ \"-.‘
Optic nerve AN B2 HARRN

_ Timothy C. Hain 2019
M.J.T. FitzGerald et al. 2007. _ www.dizziness-and-balance.com
Clinical Neuroanatomy and Neuroscience.



Fundus Exam - Normal vs. Papilledema
Normal eye _ Normal retina as seen

Physician during fundus exam
looks through
opthalmoscope or;\)‘t(i)gg?s!c

Optic nerve
Physician Syt papliodoma_ Retina with papilledema
looks through A - as seen during exam

opthalmoscope Bulging

optic disc

©® medmovie.com



Circulus arteriosus cerebri (Willis)

A. communicans ant.

A. cerebelli sup.

A. basilaris Aa. pontis

A. labyrinthi

“ A. cerebelli inf. ant.

' _ . cerebelli inf. post.
A. vertebralis



A. cerebelli sup.

A. basilaris

A. cerebelli inf. ant.

A. cerebelli inf. post.

LA

v

F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003
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A. cerebri media

F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003



~ _A.pericallosa
A. callosomarginalis

A. cerebri ant. - Sl LS r. calcarinus

Sobotta J, Figge FHJ. Atlas of human anatomy

A. Cel’ebl’i med|a A Cel’ebl‘i pOSt Urban & Schwarzenberg, 1977



F alx cerebri

Corpus striatum [caudate and lentiborm nuclei] Callosomarginal arteries

[branches of anterior
cerebral arteries)

A. pericallosa

a.centrales
anterolaterales (leticulostriatae)

Inzula [island of Reil] Trunk of corpus

corpus callosum

Limen of in=ula
Internal capsule

Frecentral [pre-
Folandic), central

[Folandic] and -~
parietal arteries

Septumn pellucidum

Fostrum of corpus callosum

Lateral cerebral
[Sylvian] sulcus

..:l'"

' A. cerebri ant.

_ -
Temporal arteries H' g - Recurrent artery [of Heubner)
=

Temporal lobe Anterior communicating artery

Optic chiasm

A. cerebri media

Inkernal carcotid artery
F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003 - -



Cortical vascular territories

Anterior cerebral artery

. Middle cerebral artery

Posterior cerebral artery

https://radiopaedia.org/articles/cerebral-vascular-territories



//upload.wikimedia.org/wikipedia/commons/4/4a/Cerebral_vascular_territories.jpg
https://radiopaedia.org/articles/cerebral-vascular-territories

HE

Cortical vascular territories

Anterior cerebral artery

Middle cerebral artery

Posterior cerebral artery

https://radiopaedia.org/articles/cerebral-vascular-territories



https://radiopaedia.org/articles/cerebral-vascular-territories

Extrakranialni systém kolateralni cirkulace

kolateraly mezi povodim a. carotis externa, jeji vétvi a. meningea media a a. carotis interna

Duralni spojky

e
D

: D:
meziACM a a. rof
meningea media a. meningea spojky meningo-
media F.. " okcipitalni
spojky a. facialis
s a. ophtalmica \A C
i iyt a. occipitalis
&
a. maxillaris :
A SOy MAKilY- E spojky a. occipitalis
a. faclalis> ophtaimicke s tepnami mozeéku
a. carotis int.
a. carotis ext. «—a. vertebralis 0. Volny, R. Mikulik (2013)

1. Mezinarodni centrum klinického
vyzkumu (ICRC), Brno

2. Anatomicky ustav LF MU, Brno

3. I. neurologicka klinika LF MU a FN
usv. Anny v Brné



Intrakranialni systém kolateralni cirkulace

spojky mezi tepnami mozku (ACA, ACM, ACP) a tepnami mozecku

Leptomeningealni spojky
meziACM a ACA \B

< __Spojky mezi ACM

aACP
..... 'c
p. ot
..... Tektalni pleten
04! pr--. E - spojky mezi ACP
Kolateralni cirkulace na e Moo MR L cerebeli
urovni Willisova okruhu SUP:
a. carotis int. a. vertebralis

0. Volny, R. Mikulik (2013)

1. Mezinarodni centrum klinického
vyzkumu (ICRC), Brno

2. Anatomicky ustav LF MU, Brno

3. I. neurologicka klinika LF MU a FN
usv. Anny v Brné



Krvaceni

SUbduralm Cerebral vein Diploé Superior sagittal sinus s ; "
¥ Epicranial aponeurosis
hematom ,

Sagittal suture

e
e

Scalp vessels

Skin

Emissary vein

. (3 ?.::.:':. Periosteum . o
S /20 o Memngear] epiduralni
i | hematom
= > Endosteum
=
=== "‘/—'/“’"/ Falx cerebri
%’{ R
2 ~_|Calloso- | sybarachnoi-
P marginal R , ,
= artery | dealni krvaceni
Cerebral
cortex

M.J.T. FitzGerald et al. 2007. Clinical Neuroanatomy and Neuroscience.

epiduralni hematom — do potencionalniho epiduralniho prostoru pfi traumatu hlavy, krvaceni z r. anterior nebo posterior z
a. meningea media, nad 60 let vzdicné

subduralni hematom — vznika z povrchovych cerebralnich vén, které prochazeji do sinus sagittalis sup.

subarachnoidealni krvaceni - krvaceni z cév z tepen Willisova okruhu - nejcastéji po prasknuti cévni vyduté (aneuryzmatu)



Subduralni hematom

po traumatickeho poraneni mozku, mezi dura mater a arachnoideu

Subduralni hematom Z Lebka
Tvrda plena
Pavuénice
Krev
Mékka plena
Skalp Mozkova kira
SYpiEmY.c2

Symptomy.cz


https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiSg_ywhL3aAhVFElAKHUqIAHQQjRx6BAgAEAU&url=https://www.symptomy.cz/priznaky/hematom&psig=AOvVaw1QgRz_d0N_QwkzMFeTyzWl&ust=1523907542639998

Subarachnoidealni krvaceni

Most common sites of Cerebral Aneurysm

Anterior communicating Anterior cerebral artery (5%)
artery (30%)

Carotid artery front (8%)

Middle cerebral

[+
artery (22%) Bifurcation (7%)

Posterior inferior

Posterior communicating o il
cerebellar artery (3%

artery (25%)

Aneurysm



Ceévni zasobeni mozku - aneurizmata

MR angiografie (MRA) CT angiografie (CTA)




RTG snimek hlavy ditéte v boc€ni projekci

Angiografie = kontrastni vySetfeni mozkovych cév, vétveni a.carotis interna

W N e

A.carotis interna
Karoticky sifon
A.cerebri anterior

A.cerebri media



RTG snimek hlavy v bo€ni projekci

Angiografie - vétveni a.carotis interna

karoticky sifon
a.cerebri anterior

a.cerebri media

> w0 nNoE

a.pericallosa




RTG snimek hlavy v predozadni
projekci

Angiografie - vétveni a. carotis interna

a M WD E

a.carotis interna
karoticky sifon
a.cerebri media
a.cerebri anterior

a.pericallosa



RTG snimek hlavy v bo€ni projekci

Angiografie - vétveni a. vertebralis

1. A.vertebralis
2. A.basilaris

3.  A.cerebri posterior




RTG snimek hlavy v predozadni
projekci

Angiografie - vétveni a.vertebralis

1. A.vertebralis dextra, sinistra
2. A.basilaris

3.  Aa.cerebri posteriores




Venodzni odtok krve

Plexus venosus vertebralis

internus post. .
Plexus venosus vertebralis

internus ant.

Inter-
vertebral v.

Subcostal v.

Anterior external Ascending lumbar v.

vertebral venous plexus
Copyright ©2008 by Thieme. All rights reserved.

Illustrator: Karl Wesker ) _
A. M. Gilroy, B. R. MacPherson, L. M. Ross Atlas of Anatomy. Thieme 2009.



Venodzni odtok krve

© Elsevier Ltd, Drake et al: Gray's Anatomy for Students www.studentconsult.com



Sinusy a zily mozku

Superior cerebral veins

Sinus sagittalis sup. _

Cerebral fal
Sinus sagittalis inf.

Beginning of superior
sagittal sinus

Great cerebral vein

Cerebellar tentorium

(inferior surface) Supraorbital vein

Sinus rectus °’
Sinus transversus

Confluens sinuum s - v. ophthalmica sup.

Cerebellar falx

Sinus cavernosus

Sinus petrosus sup.

etinf. v. ophthalmica inf.

\ Plexus pterygoideus
Maxillary vein

Deep facial veins
Facial vein

Sinus sigmoideum

SAR

Basilar plexus
Internal vertebral venous plexus P

(B) Medial view



horizontalni fez lebkou:

pohled shora L e T hypophysis cerebri
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sinus sagittalis superior (protnuty)
falx cerebri (protnuty)

nervus opticus (l1.)

arteria carotis interna
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vena ophthalmica superior /& nervus oculomotorius (l1.)

sinus intercavernosus
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Ry \ ‘ : P N L
b/
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SINUS cavernosus &4

vena cerebri media

nervus ophthalmicus (V)
superficialis (protnuta)

nervus maxillaris (V,)

ganglion trigeminale
plexus venosus |
basilaris

nervus mandibularis (V3)

sinus petrosus

arteria meningea media
superior

nervus abducens (VI.)
sinus petrosus

sinus . - AN Ses A vena petrosa
inferior ; - < ‘ %/ - L=

X P nervus facialis (VIL.), nervus
arteria tectorii

intermedius a nervus

2 ! vestibulocochlearis (VIII.)
tentorium

cerebelli

nervus glossopharyngeus (IX.)
et vagus (X.)
vena cerebri

inferior (protnuté) foramen jugulare

sinus transversus |

sinus sagittalis
inferior (protnuty)

™~ sinus sigmoideus
(pokracovani sinus transversus)

sinus transversus

sinus rectus —

nervus accessorius (XI.)
falx cerebri (protnuty)

- I\ ,_, nervus hypoglossus (XI1.)
confluens sinuum - ] o
: — . ._N = *_;,ﬁ"" vena cerebri magna (Galenova zila)
sinus sagittalis superior Bafe ¥ g A A 2
(protnuty)

F. H. Netter Anatomicky atlas ¢lovéka, preklad Grada 2003



Vv. nuclei
caudati

Foramen inter-

V.anterior Y
septi pellucidi ventriculare
8
V.interna — V. thalamo-
cerebri ) = striata superior
V. basalis V. choroidea
superior
V. posterior =
corporis callosi V. lateralis ven-
triculi lateralis
e V.magna

cerebri

V. medialis ven-
triculi lateralis

— Sinus rectus

\ Confluens
; ~olk sinuum

Vv. superiores
cerebelli

A. M. Gilray, B. R. MacPherson, L. M. Ross Atlas of Anatomy. Thieme 2009.



Superior
sagittal
sinus

Superior
cerebral w.

Thalamostriate v.

Anterior v. Inferior
of septum sagittal sinus
pellucidum

Internal
occipital v.

v. cerebri magna
(Galenova zila)

Anterior
cerebral v.

Sinus rectus

Confluence of
V. cerebri the sinuses
Interna |, pasalis

(Rosenthali)

Transverse sinus

; Occipital sinus
Superior

cerebellar v. Posteromedian

medullary v.

Copyright ©2008 by Thieme. All rights reserved.

lllustrator: Markus Voll
A. M. Gilroy, B. R. MacPherson, L. M. Ross Atlas of Anatomy. Thieme 2009.



Superficial

. middle
Anterior
. cerebral v.
communi-
cating v.

Anterior

Inter- cerebral v.
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