Komorovy systéem, likvor, obaly a céevy
mozku

Veronika Némcova



Mozkomisni mok

Tvorba - plexus choroideus
Vstrebavani — granulationes arachnoidales

Komory a spatium subarachnoidale = 150 ml
objem komor 40 m|

Denneé se vytvori 500 ml
Mechanicka opora mozku (,,plave”)

Chemicka komunikace v CNS (neurony- mok-sténa
komor— neurony)




Produkce MMM v plexus choroideus

— Rez plexus
choroideus
Absorbce komora Filtrat obsahujici
odpadnich glukosu, kyslik,
latek vitaminy a ionty

Copynght @ 2004 Pearson Education, Inc,, publishing as Banjamin Cummings



Choriod plexus

A\

Third ventricle

Fourth ventricle —

MMM 10%

Krev 10%

Mezibunécéna tekutina 10-20%
Nitrobunécna tekutina 60-70%

Lateral ventricle

Hematoencephalicka
bariéra

Hematoliquorova
bariéra

Blood-CSF barrier
Choroid plexus
epithekal cell
w. tight junctions

Interstitial fluid —g




Mok se z komor dostdva do subarachnoidalniho prostoru pres:

A) Apertura mediana ventriculi quarti®)
= foramen Magendi

B) Aperturae laterales ventriculi quarti
= Foramina Luschkae
Lateralné v tela choroidea ventriculi quarti




Mozkové komory - odlitek
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Fia. 306, Cast of the brain ventrieles, viewed from the side. Only the left Interal ventricle iz
represented.  (After Rauber-Kopseh.)



Mozkové komory, dura mater a sinusy
Prava komora a prava cast lll. komory
odstranéna

http://craniofascial.com/relationship-ia-cr/



pars centralis ventr lat.
9. cinguli ——>

stria terminalis

thalami

ventr. lIl

cornu temporale
ventriculi lat.
fimbria hipp.

g.dentatus

sulcus hippocampi eminentia collat.
hippocampus

q. parahippocampalis /
sulcus collateralis

Obr. 58.: Frontalni ez mozkem se zachycenou postranni a treti komorou.
Komory srafované, tela choroidea silné vinité.

CC - corpus callosum, GP - globus pallidus,
CD - caudatum, HY - hypothalamus,
Cl - capsula interna, Th - thalamus.

F - fornix,




Lateralni komory, foramen interventriculare, lll. komora, agaeductus mesencephali, IV
apertura mediana Magendi + aperturae laterales Luschkae

. komora,

Granulationes arachnoideae

o - _ Pars centralis
Cornu frontale / =

~ Sinus sagittalis superior
Cisterna pericaliosa £ \\~ Plexus choroideus
Y ventricull lateralis
N -
Spatium subarachnoideum : — - \ Plexus choroldeus

] VA ventricul tertii
Foramen interventriculare * ; £ :

Cornu occipitale
Ventriculus tertius

2N ] . Cornu temporale
Cisterna chiasmatica Y . S

Cist t lari /\ = \Nh 1\ V. magna cerebri
isterna interpeduncularis V . - . ? :

Sinus rectus
queductus mesencephali **

Ventriculus quartus

Confluens sinuum
Cisterna pontocerebellaris
Plexus choroideus

ventricull quarti

Apertura mediana ventriculi quarti
Cisterna cerebeliomedullaris posterior

Apertura lateralis

Obr. 551 Mozkové komory, ventriculi encephali a subarachnoidealni
prostor, spatium subarachnoideum;

schéma cirkulace (Sipky) mozkomi$niho moku,

liquor cerebrospinalis z vnitfnich do zevnich

likvorovych prostor(.

foramen MONROI
** canalis SYLVII




Cirkulace MMM
MR




Granulationes arachnoidales
vstrebavani do zilniho splavu (sinus sagittalis superior)




Arachnoid layer covering the

Subarachnoid Cisterns

Frontal
Lobe

Temporal
Lobe

Cerebellum

Chiasmatic
Cistern

Interpeduncular
Cistern

Ambient
/ Cistern

Cisterna
~“Magna
= cerebellomedularis

Cisternae

subarachnoidales
Mezi pia mater a
arachnoideou

Dalsi cisterny:

Cisterna fossae lateralis cerebri
Cisterna pontis

Cisterna laminae quadrigeminae
Cisterna corporis callosi



1 Cisterna cerebellomedullaris
2 Cisterna pontis

3 Cisterna interpeduncularis

5 Cisterna laminae quadrigeminae = cisterna superior

'Rozsifeni
‘subarachnoidalniho
prostoru - cisterny
‘v MRI :

1 cisterna
cerebeliomedullaris;

2 cisterna pontis;

3 cisterna interpeduncu-
laris; 4 cisterna chias-
matis; § cisterna superi-
or; 6 medulla oblongata;
7 a.basilaris; 8 pons;

9 cerebellum; 10 mesen-
cephalon; 11 n.opticus;
12 commissura anterior;
13 thalamus; 14 v.cerebri
interna; 1§ v.cerebri
magna; 16 corpus callo-
sum.




Komory z boku a zepredu a vztah k BG




Cornu frontale ventriculi lateralis




Pars centralis a cornu temporale
.’

Tela choroidea mezi fornixem a ncl. caudatus

pars centralis ventr lat.

stria terminalis

stale med ' Lamina affixa thalami

cornu temporale

fimbria hipp. ventriculi lat.

g.dentatus /7:

sulcus hippocampi
hippocampus

[uleus collateralis

q. parahippocampalis



Pohled shora do otevrené lateralni komory

1- cornu frontale
2-cornu occipitale
3-fornix+ hippocampus
4-plexus choroideus VL
5-septum pellucidum
6- forceps ant
7-temporalni lalok
8-mozecek

9-forceps post



Cornu temporale

A

hippocampus

EMINENTIA COLLATERALIS



Obr42.: Pohled na vypreparovany hippocampus a jeho vyrez.
Vysvétlivky u obr.43.



Frontalni rez hippocampem

fimbria fornicis

\

cauda ncl caudati

\_/

Choroid plexus

gyrus dentatus —,

subiculum

area 28
entorhinalni klra

/

gyrus parahippocampalis

sulcus collateralis



Pohled na cornu temporale a
cornu occipitale ventriculi
lateralis

CC
S pell
Cau
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— gyrus dentatus
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Sagittalni rez mozkem barveny na vlakna

amy






HIPPOCAMPUS




Horizontalni rez v Urovni foramen interventriculare
- ;\\..

I1l. komora




I1l. komora —
sagitalni stérbina
strop se upina na stria medullaris thalami

stria medullaris thalami

fimbria hipp.————"'";’/)

g.dentatus
sulcus hippocampi

hippocampus

q. parahippocampalis /
sulcus collateralis




Horizontalni rez pres komory

Tela choroidea
ventriculi tertii

Plexus
choroideus

2713/



Recessy 1 pinealis, 2 suprapinealis, 3 infundibuli, 4 suprachiasmaticus




sulcus
hypothglamicus

corpus mamillare ¥




Fissura telodiencephalica

Sulcus hypothalamicus



Cirkumventrikularni organy
chybi hematoencephalicka
bariéra — fenestrované kapilary

chemorecepce

area postrema

organum subfornicale

organum subcomissurale

eminentia mediana

neurohypophysis

corpus pineale

organum vasculosum laminae terminalis
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60-leta Zena se zhorsSujicimi se poruchami pameéti a poruchami chuze
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Vyrazné zvétseni lll., IV., a postrannich komor
Relativné normalni vzhled sulkd vzhledem k véku
Zadné znamky cévniho postizeni.



Normotensni hydrocephalus

* Trias: demence, poruchy chlize, mocova inkontinence
* Priznaky vyplyvaji z utlaku bilé hmoty rozsirujicimi se
komorami.

e Casto v anamnéze subarachnoidalni krvaceni nebo
meningitida.

Tlakovy gradient mezi komorovym systémem a
subarachnoidalnim prostorem

* (nekompletni subarachnoidalni blokada)



 Likvorodynamické testy

)\ Mozkova komora

* Lumbalni infuzni test — lumbalni punkce a

infuze rychlosti 1,5 ml za min vontlex
* Tap test lumbalni punkce a odpusténi likvoru
(50 ml) po 3 hodinach test chlize a kognice
~V-P shunt

 Lumbalni drenaz 2-3 dny 150 ml za den, nutna
immobilizace

* Diagnosu potvrdi zlepseni priznak( po shuntu

 Cisternogram s radioizotopy ukazuje ¢asny
vstup do lateralnich komor s 1-2 dennim
setrvanim v komorach a opozdény vstup do \
parasagitalnich oblasti.
Vol

Sames$, Usti nad Labem

\ Bfigpl dutina




MUDr. Vaclav Vybihal
Neurochirurgicka klinika, LF MU a FN Brno

Na hornim obrazku typicky MR
obraz v koronarnim rezu v T1-
vazene sekvenci u pacienta

s NPH s nalezem dilatovaneho
komoroveho systemu (*),
oplostéle gyri a vymizele sulky
(oznaceno ovalem) a zvétSena
Sylviova ryha (oznaceno Sipkou).

Na dolnich snimcich pacient s
difuznim rozsirenim
subarachnoidalnich prostor
proporcionelné k
ventrikulomegalii s otevienymi
subarachnoidalnim

prostory na konvexité (oznaceno
Sipkou) odpovidajici atrofii
mozku

http://www.neurologiepropraxi.cz/pdfs/neu/2011/06/09.pdf




MMM nejen v komorach a cisternach, ale i perivaskularné
Neurovaskularni jednotka - oboustranna komunikace mezi neurony a kapilarami

Endothelial cells Smooth muscle ( Virchow-Robin space Leptomeningeal cell

Artery

Perivaskularni
prostor - mok

kapilarni nozka

Arteriole
Tight junctio
Capillary ,
Endothelial \
g

The Glymphatic System: A Beginner’s Guide,2016



Glymfaticky systém — odvadi odpadni latky z mezibunecného prostoru do
perivaskularniho prostoru (Virchow-Robin), slouzi i k rozvozu glukosy a regulaci
prutoku krve

A mlady

}

Glie Aktivni ve spanku
neuron

Funkce se ve stari zhorsuje

Hromadéni beta amyloidu v perivaskularnim
prostoru u mozkové tkani u alzheimerovy choroby

i Para-Anterial Influx > Convective Flux == Para-Venous Efflux

The Glymphatic System: A Beginner’s Guide, Jessen EA, 2016



Fig.6

Abnormal perivascular spaces in Alzheimer’s disease. x2.5 magnification of hematoxylin and eosin
staining of superior frontal gyrus and underlying white matter. a The white matter of a 74-year old
with no CNS diagnosis shows homogenously stained white matter with normal perivascular spaces. b
The white matter of an 8o-year old Alzheimer’s disease patient contains patches with paler staining
and a large number of abnormally enlarged perivascular spaces. x100 magnification of normal (c),

slightly dilated (d) and severely dilated e) perivascular spaces in an Alzheimer’s disease patient.

* Roher AE, Kuo Y-M, Esh C et al (2003) Cortical and leptomeningeal cerebrovascular amyloid and white matter pathology in
Alzheimer’s disease. Mol Med 9:112-122



Obaly mozku

__ —— V. superiores cerebri

— — — Falx cerebri

—— V. magna cerebri

— — Incisura tentorii

— — Tentorium cerebelli

Fossa cranii ————"
anterior )
Y
A

k!

24
™~ Vv. inferiores cerebri

S
™ Fossa cranii posterior

N 0s temporale,

Dura mater na povrchu
pevna vazivova blana, Ine k lebce

tvofi stény Zilnich splavu

oddéluje hemisféry

oddeéluje mozecek a tylni laloky
oddéluje subduralni a epiduralni prostor

Margo superior partis petrosae

¥ Fossa cranii media




tentorium




Obaly mozku
1- dura mater

3-arachnoidea jemna bezcévna, prebiha

zahyby na mozku, tvofi tramce
5- pia mater jemna obsahuje cévy
zabiha do vSech zlabkd na mozku

Prostory

epiduralni tepny (a.meningea media)
subduralni premostujici Zily
subarachnoidani

Obr. 60.: Frontal rez ve vichoh leb ky, zasahujici il sinus sagittalis superior a

odstup falx cerebi.

| — dura mater, 2 - "spatium” subdurale, 3 —arachnoidea s odstupyjicimi tramecit ymi
vybezZky sméremk pia rmater, 4 — cavitas subarachnoidalis, 5 — pia mater, 6 — falx
cerebri, 7 —mozkova Zila, 8 — periost, 9 — sinus sagittalis superior, 10 — granulationes
arachnoidales, 11 — wisténi mozkowe Zily do sim.






Basement -

Subarachnoid
space (SAS)

e ——

~— Collagen

Periosteal
dura

Meningeal
dura

Dural
border
cells

barrier
cells

Arachnoid
trabeculae
in SAS

j Pla mater 3

—Basement
mem b rane

Arachnoid |

Dura
mater

Arachnoid
mater

Arachnoidea
Pia mater



Obaly michy

Endorhachis — periost patefniho kanalu
Epiduralni prostor — Zilni pletené

Dura mater spinalis

Cavum subdurale

Arachnoidea - lig. denticulatum

Cavitas subarachnoidalis - MMM

Pia mater spinals




Obaly michy

Ligamentum
/ denticulatum
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Nitrolebni krvaceni

Epiduralni hematom
zpUsobeny krvacenim
a. meningea media

(tepna lezici mezi kosti
a tvrdou plenou)

Subduralni hematom
zpusobeny
krvacenim z
premostujici zily

Subarachnoidalni
hematom zpusobeny
krvacenim z tepen
Willisova okruhu




| - subependymalné z drobnych cév
Il - do komor bez hydrocephalu
Il - s dilataci komor

Intraventrikularni krvaceni

Cavum septi pellucidi

67% nedonosSenych novorozenct pod 32. tyden, pod 1500g, hypoxie

Intraventricular Hemorrhage by Anne Hansen, MD, MPH for OPENPediatrics



Intraventricular Hemorrhage by Anne Hansen, MD, MPH for
OPENPediatrics



Intraventricular hemorrhage

Cross section through brain

'™ Blood fills
' ventricles

Injury to brain
N < > causes bleeding
Ventricular spaces and swelling

contain CSF

http://blog.medillsb.com/artist-spotlight-catherine-delphia-ma-cmi/



Priznaky u epiduralniho krvaceni

Krvaceni subfrontalnim

Subfrontal
Hematoma

Frontal trauma:
headache, poor
corebation,
mtesmittent
disorientation
anisocori

Temporal Fossa Hematoma T it I
‘ d

Shift of normal midline structures

Compression of posterior
cerchral artery

Skull fracture crossing
middle meningeal artery

Shift of brain stem to opposite
side may reverse lateralization
of signs by tontorial peessure
on contralateral pathways

Hetniation of
temporal lobe

under tentarium
cerebelli

Compression of corticospinal and assoclated
pathways, resulting in contralateral hemiparesis,
deep tendon hyperreflexia, and Babinski’s sign

Hemiation of cerebsellar tonsil

Compression of oculomator (I nerve leading to
ipsilateral pupil dilatation and thied cranial nerve palsy

Acute Subdural Hematoma

Posterior Fossa Hematoma

Occipital trauma and/or
fracture: headache,
meningismus, cerebellar
and cranlal nerve signs,
Cushing's triad

3
\y(,f‘: Section showing acute subdural hematoma on right side
i # and subdural hematoma assoclated with tempaoral lobe

KrVé cen |, d 0O Za d ] |, ja’ my Intracerebral hematoma (“burst” temporal lobe) on left

Krvaceni subduralni



Cévy mozku
Z ARTERIA CAROTIS INTERNA
Z ARTERIA VERTEBRALIS

Circulus arteriosus Willisi

» €
L Y

Arteriae centrales- skupiny:
Anteromedialni
Anterolateralni
Posteromedialni
Posterolateralni

 cerebral artery

Noccipital lobe




gHAINS | EM

Vystupy hlavovych nervl a cévy na
ventralni strané mozkového kmene
Cranial nerve origins and arteries on g — N sca
the ventral part of the brainstem A by

PICA

Vertebral Arteries

(c)Northestern University, 2001



Vertebrobasilar
system

Anterior
cerebral a.

Middle

cerebral a.

s

Posterior
cerebral a.

Internal
carotid a.

Common
carotid a.

Subclavian a.

FIGURE 6-2
Origins of the arterial supply of the brai

Basilar a.

Vertebral a.

External
carotid a.

n. a, Artery. (From Osborn

AG: Introduction to cerebral angiography, Hagerstown, 1980, Harper

& Row.)



a iE 60 % b : 10 % c 10 %
d : 10 % e 10% f i"o./o g 10 %

Obr. 564 a-g  Willisuv arterielni okruh,
circulus arteriosus cerebri.

a-c variety predniho oddilu

d-f variety zadniho oddilu

g kaudalni spojeni vertebralnich arterif



Circulus arteriosus

Anterior communicating artery

Anterior cerebral anery,
\

Ophthalmic artery,
b

Internal . A1 £

carotid artery 8 B,

Circle of Willis
Middle

cerabral artery

L
Posterior -~
communicating aery

¥
Pasterior cerabral anery #

Superior cerebellar artery

Basilar artery




Circulus arteriosus Willisi — Cetnost aneurysmat

A. CEREBRI ANT. 30 % W
distalne 5 %

a. communicans ant. 25 %
A. CAROTIS INT. 30 % L 85%
a, aphthamica 4 %

a. communicans post 18 %

bifurkacia 4 %
a, choroidea ant. 4 %

. ' - A. CEREBRI MEDIA 25 % :
& _

A. CEREBRI POST. 2 % -
a. communicans post. 2 %

A. cerebelli sup.

1

A BASILARIS 10 % P15 %
bifurkécia 7 %
kmen artérie 3 %

A, CEREBELLI
INF. POST. 3 % /

A. cerebelli inf. ant.




Aneurysmata lokalizace




Aneurysma - |écba

Clip Endovascular occlussion







Aneurysma — stent, recoiling




Intravascular coiling

A

Aneurysm

Platinum

coil
" “Organizing
thrombus
Endovascular
wire

Posterior cerebral
artery
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Thromboembolism

_Saccular aneurysm

Q f::;‘.‘:'.:' [

angiopathy

a’m

Atherosclerosis

NejCastéjSi pfiCiny cévnich
poruch v mozku

aterosklerosa velkych tepen
arteriolosklerosa
aneurysma

uzaver malych korovych
tepének

embolizace (napf. pfi fibrilaci
sini)



Callosomarginal
artery

Pericallosal
artery

FIGURE 6-4

Arteries on the medial (A} and lateral (B) surfaces of the brain, with their areas of supply indicated. (Modified from Mettler FA: Neuroanatomy,
ed 2, St. Louis, 1948, Mosby.)



Anterior cerebral

territory

uzaver —
hemiplegie
na opacné
DK

Middle cerebral
\ ferritory

a. cerebri media

uzaver —

hemiplegie na opacné HK,
obrna licniho nervu,
afazie (porucha feci) pfi
poskozeni vlevo

uzaver — korova
slepota vypadek
druhostrannych
zornych poli

Posterior cerebral
territory



Povodi jednotlivych
tepen

a.cerebri anterior

a.cerebri media

a. cerebri posterior

a.cerebellaris inferior
anterior

a.cerebellaris inferior
posterior

a.cerebellaris
superior


http://www.radiologyassistant.nl/images/4ac4f1dfa9f5e_Territory.jpg
http://www.radiologyassistant.nl/images/4ac4f1dfa9f5e_Territory.jpg

Cévni zasobeni basalnich ganglii

arterie lenticulostriaticae



http://www.radiologyassistant.nl/images/490b6c85850a6_TEK-LSA2.png
http://www.radiologyassistant.nl/images/490b6c85850a6_TEK-LSA2.png

A. Reccurens Heubneri —zivi predni raménko Cl a caput ncl caudati
o . ) ’

ACA

A. choroidea anterior RcP 2

AV AN V4 V4 7/ ACIVI
Zivi zadni rameénko Cl

A choroidea posterior
.” <— AChA Cisternal

<«— Plexal Point

Medial Posterior :
Choroidal Artery . AC{wA Ventricular

‘\ Lateral Posterior
Choroidal Artery

https://radiopaedia.org/articles/anterior-choroidal-artery?lang=us




Cévni zasobeni basalnich ganglii, thalamu a

capsula interna

medial lenticulo-
SUEICERGCIES

\ lateral lenticulo-
.- striate arteries

) Anterior
= 2%, Choroideal artery

* | Penetrating branches
"o of posterior cerebral
artery (P1-segment)




CT 3D ANGIOGRAFIE




Hypoperfuze po akutni mozkové ischemické prfihodé v oblasti a. cerebri media

A Schematic representation of regions B = MRI following acute stroke
of cerebral hypoperfusion

Diffusion-weighted MRI

Ischemic
core

B Ischemic core
. Ischemic penumbra
Benign oligemia

Ischemic
penumbra

49-lety pacient s nahle vzniklou dysarthrii a levostrannou hemiparesou

Penumbra — oblast se snizenym prutokem krve, kterou Ize v€asnym obnovenim pritoku zachranit



45-year-old patient walking around the ER complaining of a
headache

* : Transaxial CT scan of the brain. Knife entering the
superolateral aspect of the left nasal cavity (blue
arrow).



* Transaxial CT scan of the brain. Knife traversing the
midline (blue arrow)

Injured petrous internal carotid with proximal
occlusion and clot from stab wound
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Transaxial CT scan of the brain. Postoperative
pneumocephalus (yellow arrow) and
Transaxial CT scan of the brain. Knife posttraumatic infarction in the distribution of

traverses the carotid canal vyith tip at the right middle cerebral artery (green
the level of the internal auditory canal  3rrow). Knife has been removed

(blue arrow
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Angiogram of the right internal carotid artery in
an oblique projection. Knife tip in close proximity
to the right internal carotid artery with little flow
seen intracranially (blue arrow). Spasm noted at
the catheter tip in the internal carotid artery
(yellow arrow).

Copyright &)
American College of Radiology:
All Rights Reserved

Angiogram of the right internal carotid
artery in an AP projection. The knife
traverses the midline with the knife tip
in the right carotid canal.




A-V malformace

peroperacné



NMR — angoigrafie na sagitalnim rezu

1 - a.carotis interna
2 - a.vertebralis

3 - sinus cavernosus
4 - canalis caroticus
5 - a.cerebri anterior

6 - a.cerebri posterior



Thomas Willis
(1621-1675)
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The home of Thomas Willis from 1657 to 1667

Oxford, Beam Hall




Thomas Willis

* Neuroanatomical terms coined by Willis

* Anterior commissure | Cerebellar peduncles | Claustrum | Corpus striatum | Inferior olives
(corpora teretia) | Internal capsule | Medullary pyramids | Nervus ophthalmicus | The word
'neurology' | Optic thalamus | Spinal accessory nerve | Stria terminalis (taenia cornua) | Striatum
| Vagus nerve

* Pathologies recognized by Willis

* Achalasia of the cardia (achalasia of the oesophagus) | Akathisia (restless legs syndrome, Ekbom's
syndrome) | Symptoms of myasthenia gravis | Paracusis Willisii. Occurs in deaf patients whose
hearing improves in the presence of noise, indicating osteosclerosis | Diabetes mellitus |
Abnormalities of the brains of patients with congenital mental retardation | Unilateral
degeneration of the cerebral peduncle in a case of long-standing unilateral paralysis | Symptoms
of malaria | Distinctions between typhoid and puerperal fevers



Povrchove mozkov]é zily

5 Vena anastomaotica sup.
(Trolardova)

6 Vena anastomotica post.
(Labbéova) — do sinus
transversus

4- v. cerebri media superficialis
— do sinus sphenoparietalis
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Anterior cerebral vein
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Povrchové mozkové Zily | Hluboke mozkove zily |

Obr. 66.: Hluhoké mozkoveé Zily.
Isou zakresleny do obrdzku shodného s obr. 23, kde jsou také popsiny jednotlivé
struktury.
1 —w. septi pellucidi, 2 —v. thalamostriata, 3 —v. choroidea supetiot, 4 —v. cerebri
interna 5 —v. basalis (Rosenthali) 6 —v. magna cerebri (Galend).

Obr. 65.: Korové Zily na lateralni sirané hemisféry.
1 — sinus sagittalis superior s viékajicimi vv. cerebri superiores(Sipky), 2 — sitis
transversus, 3 — sinus sigmoideus 4 —v. cerebri media superficialis, 5 —v. anastomotica
superior (Trolardova), 6 — v. anastomotica posterior (Labbéowva) 7 — vv. cerebri
inferiores.
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Hluboké zily -
venogram
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Anterior horn, lateral ventricle

Corpus callosum
Caudate nucleus, head

Septal veins Anterior terminal vein

Thalamostriate (terminal) vein

Longitudinal caudate vein
Internal cerebral vein

Transverse caudate veins Caudate nucleus, tail

Temporal horn, lateral ventricle

Thalamus

Choroidal vein

Epithalamic vein

Choroid plexus

Lateral ventricular vein Hippocampus (H)
Occipital vein

Great cerebral vein (of Galen)

Basal vein (of Rosenthal)

Inferior sagittal sinus
Cerebellum

Superior cerebellar veins

Straight sinus

Transverse sinus . . 3
Superior sagittal sinus

igure 8-17. Veins draining internal areas of the hemisphere and the tributaries of the great cerebral vein and straight siny

I, hippocampus.
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Zily mozku - odtok pfes Zilni splavy do v. jugularis interna




Trombosa sinus sagittalis superior




Trombosy vv. cerebri
superiores




1. Epiduralni hematom

2. Subdurdlni hematom

3. Subarachnoidalni hematom







Intracranial Pressure under Normal and Abnormal Conditions.

A Intracranial pressure under normal conditions,
sagittal section

At equilibrium:

B Acute subdural hematoma, axial section

1
| Midline

Hematoma

intracranial pressure (ICP) \ 5
. ema

remains constant at 10 to 15
mm Hg, fluctuating with cardiac
and respiratory cycles

ICP (mm Hg)

w
o
1

circulation

Intracranial causes of increased
intracranial pressure

+ Mass lesions (e.g., traumatic
hematomas, tumors) $>

+Vasodilatation
+ Disturbed central spinal fluid
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Normal intracranial pressure tracing

o

5 10 15 20 25 30 35 40 45 50 55
Time (sec)

o

[ "

Stocchetti N, Maas Al.
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N EnglJ Med 2014;370:2121-2130. Time (hr)
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Intracranial Pressure
under Normal and
Abnormal Conditions.

C Intracranial pressure monitoring D Herniation, coronal section

by ventricular catheter

Monitor

Hematoma

Collecting system

Catheter
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Lateral ventricle . |
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Stocchetti N, Maas Al. N Engl ) Med 2014;370:2121-2130.




Cévni zasobeni mozecku

SUP

Supericr cerabellar Intemal cerebral

arteries vein Great cerebral

vein of Galen

Superior Superior vermian

cerebellar vein
Precentral
vein Sinus rectus +
Lateral brachial transversus
vein

' Posterior inferior
’ // cercbellar artery
Anterior nferior Vertabral artery ventricle Inferior cerebellar
cerebellar artery Tonsillar hemispheric vein
Anterior spinel ;
n art;-'yp veins I\lrg;‘roor vermian
INF
A. A. cerebellaris superior A. Vv. cerebelli superiores - v. magna cerebri
B. A. cerebellaris inferior anterior B. Predni skupina - V. petrosa — sinus petrosus sup + inf

C. A.cerebellaris inferior posterior C. Zadni skupina — sinus rectus + transversus



Tepny zasobujici
michu a paterni
kanal

a. cervicalis ascendens
a. cervicalis profunda

Adamkiewiczova tepna
(a.spinalis magna) odstup z a.
intercostalis post. ve vysi Th9-L1
(Th7-L2)

> aa. intercostales

aa. lumbales

aa. sacrales laterales

Yoshioka K et al. Radiographics 2003;23:1215-1225

©2003 by Radiological Society of North America



Zasobeni kréni michy

a. spinalis anterior

aa. spinales posteriores

a. vertebralis



Tepny pro hrudni
cast paterniho kanalu

a. intercostalis post

r. muscularis



Cévy zasobujici dolni Cast paterniho kanalu

a. sacralis
mediana




Tepny michy
Spinal cord -arteries

5 podélné probihajicich kmen(
5 longitudinal truncs

spojky vasocoronae <§E/§
»'-:: \’2 '. ' J/:'."f'_..

aa. spinales
posteriores

r. spinalis



Tepny michy

5 podélné probihajicich kmen

spojky vasocoronae @'/‘\

a. spinalis anterior
Zivi predni rohy a
provazce a

lateralni provazce
(hybnost)

r. spinalis

aa. spinales

posteriores
Zivi zadni provazce
(propriocepce)




Paterni kanal zily
Plexus venosi

vertebrales externi
anteriores

Plexus venosi ﬁ -
vertebrales interni e
anteriores

vV. basivertebrales

Plexus venosi
vertebrales interni
posteriores

Plexus venosi
vertebrales
externi
posteriores

v. lumbalis ascendens



lllustration of intradural-extradural venous anastomosis. Daniels after Netter.

Anterior Spinal Vein Anterior Epidural
Venous Plexus

Intradural-Extradural
Venous Anastomosis

T

Radicular
Veins

Posterior Spinal Vein “Posterior Epidural
Venous Plexus




Epiduralni absces

Common Sources of Infection

Bloodstream infection associated
with a central venous catheter

Intravenous drug use

Catheter-related urinary tract
infection

Vertebral osteomyelitis

Spinal catheter for analgesia
or stimulation

Infected pressure sore

Infectious
Complications of
Spinal Abscess

Spinal Epidural Abscess

Psoas muscle abscess




Plexus venosi vertebrales ) o o
* plexus venosi vertebrales nemaji chlopné (Sifeni zanétu a nadorut)a

anastomosuji mezi sebou

anastamosuji s zilnimi plexy kolem os sacrum a panve

jsou: 1) uvnitr kanalu v epiduralnim prostoru (plexus venosi vertebrales
interni)

2) kolem patere zvendi (plexus venosi vertebrales externi)

. 3) uvnitf obratlovych tél (venae basivertebrales)




Glymfaticky systém mozku — odvadéni odpadnich produktd
perivaskularnimi prostory
aktivni ve spanku — glie se smrsknou a perivaskularni prostory naplni

Olfactory a ry

Ay

(I and J) Paravascular transport of the paramagnetic contrast agent is

. :/c°'“ Artee . demonstrated particularly clearly at the level of the
. . " Circle of Willis along the internal carotid (IC) artery,
Ic arteryJ ' posterior communicating (Pcom) arteries, and lateral
)\ ')\ orbitofrontal artery. Scale bar: 3 mm.

‘ Lateral
T - . ; Orbitofrontal Brain-wide pathway for waste clearance

i captured by contrast-enhanced MRI

Jeffrey J. liiff,' Hedok Lee,? Mei Yu,? Tian Feng,® Jean Logan *%
Maiken Nedergaard,' and Helene Benveniste®?
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Pituitary

Gd-DPTA infusion

P —— 0 min

N Olfactory

& Bulb

Basal Cistern

Basal artery 3mm

pituitary superior
colliculus inferior colliculus

and arterial segments (red).

The olfactory artery (OA), azygos of the
anterior cerebral artery

(azACA), azygos pericallosal artery
(AzPA), the middle

internal frontal artery (IFA), and the
posterior lateral

choroidal arterial complex were
visualized.

GadoSpin infusion

Basal Cistern

3mm

(B) A 2-dimensional T1-weighted MRI with the color-coded
anatomical structures displayed.

(C—E) The time

series demonstrates early influx of the

(MW 938 Da). (C) The time at which the intrathecally
infused Gd-DTPA appears in the cisterna magna is
defined as 0 minutes, and (D and E) the earliest part

of the influx process is demonstrated in the subsequent
time frames and shows that Gd-DTPA enters

the brain along paravascular pathways. (F—H) The
dynamic time series of early influx of the

(MW 200 kDa) also shows that transport into the
brain is paravascular. Note that it is evident that even
though the 2 paramagnetic contrast agents differ in
molecular weight, they pass through paravascular
conduits at similar rates, supporting that CSF bulk

flow governs this process.

Brain-wide pathway for waste clearance
captured by contrast-enhanced MRI

Jeffrey J. liiff,' Hedok Lee,? Mei Yu,? Tian Feng,” Jean Logan 4%
Maiken Nedergaard,' and Helene Benveniste®s
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