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PLANUL PRELEGERII

Meningele rahidian— structura, topografie, functii.

Meningele cranial (cerebral) — derivate, structura, functii.
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Lichidul cefalorahidian — compozitie, producere, rol functionals

Examinare pe viu a meningelui.
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Generalitati

mmaneas .
v Sistemul nervos central este

acoperit la exterior de 3 invelisuri.
Dura mater

AN e Arachnoidea
Pia mater

Dura mater — pahimeningele.

Arachnoidea si pia mater —
leptomeningele.

Arachnoid Meninges

> o M
5
- 2
¢ 2 <
/ Skull s
Dura mater
‘ £
».3‘
ole
g

Cerebral Cortex (Brain) /,’

‘ejobuy 1DNqegd

020z 3ezijenyoe



PAHIMENINGELE RAHIDIAN

-

Arachnoid villi

Choroid plexus /

R e
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of third 3
ventricle f'

Interventricular
foramen

Third ventricle

Mesencephalic
aqueduct

Fourth ventricle

Choroid plexus
of fourth
ventricle

Central canal of
spinal cord

Filum terminale
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Pia mater

Subarachnoid
space

Arachnoid
mater

Dura mater

Blood-filled
dural sinus

Cerebral vein

Pia mater
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Dura mater

i (o et T b b

SERIRI S ARRER - P P ORI U S ¥ e

RERTE DS T R A
vt b b B Sl b Sl o S e

it e

TR N
S A i Ve

PP FRTE

o Reprezinta o formatiune
fibroasa, ce acopera
maduva spinarii la
exterior.

o Se extinde de la foramen
magnum pana la
vertebra S2 si se fixeaza

prin ligamentul sacro-
dural (Trolard).
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PAHIMENINGELE RAHIDIAN

Spinal Dura o Pe suprafata externa a DMS
Denticulate R et / s sunt orificii prin care
igament e TG 2 Y . = penetreazi vasele sangvine si
Subarachnoid R\ 0 S o e Pia .. 5
space ke . N mater nervil.
';' : Anterior
N . - - .
Spnal AN O o Suprafata interna este neteda si o
neme N lucioasa. S
Arachnoid ' \EP v 5 . . ;
L _ R o DMS - formeaza tecile nervilor E
PR T oy spinali. @
AR R ey o
Pia mater gr
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PAHIMENINGELE RAHIDIAN

Spinal Dura
it S R . F Oy T - mater
Denticulate e \'\
ligament \ e . S
Subarachnoid '35} T Pia
space Y o e ——  mater
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Spinal ] “
nerve
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mater Posterior
root
\
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Vertebral

foramen - s

Y o
........

Lurnbar
vertebra

Krabach

DMS este constituita din
fibre colagene:

longitudinale,
circulare,

radiare.

Fibrele colagene sunt
adaptate miscarilor de
baza ale coloanei
vertebrale.
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PAHIMENINGELE RAHIDIAN

Epidural space
(contains fat)

Subdural space Dura mater

Pia mater
Arachnoid -Spinal meninges

Intre peretil canalului
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ARAHNOIDA

SPINAL H1'8
ARACHNOID
M/{;ER !
4" SPINAL

" — DURA

% [ MATER

)

\‘:"

, o Arachnoidea spinalis este

invelisul mijlociu al meningelui
spinal.

o Din greaca "Arachne“ — paiangen.

o Arahnoida seamana cu o panza de

paiangen.

o Arahnoida acopera MS si vine in

contact cu DMS.

o Intre DMS si arahnoidi se
formeaza spatiul subdural.
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ARAHNOIDA

ARACHNOID

SPINAL DURA
MATER

INTERNAL FILUM 28 . oY\
TERMINALE OF ik S N A
PIA MATER 151 ' BXTERNAL FILUM

LTERIINALE OF

Intre arahnoida si pia mater —

spatiul subarahnoidian, contine
LCR.

Spatiul subarahnoidian inferior de
maduva spinarii se largeste si
formeaza cisterna lumbo-
sacrala, care din interior este
tapetata de arahnoida.
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Posterior funiculus
White Anterior funiculus
columns

Lateral funiculus

Dorsal root 4,“‘}\—;\

ganglion G i
Spinal nerve ﬁb} :

Dorsal root

Ventral root

(b)

Cepyright @ 2004 Pearson Education, Ine., publishing

PIA MATER SPINALIS

Posterior median sulcus

Gray commissure
Posterior (dorsal) horn | Gray

Anterior (ventral) horn | matter
Lateral horn

Arachnoid

Dura mater

Reprezinta un invelis conjunctiv fin,
care contine vase sangvine.

Straturile piei mater:
Intima pialis - stratul intern, constég

din fibre elastice si reticulare, 2
~ . C
urmeaza relieful MS. s}
>

@

Stratum epipiale — extern, consta o
din fibre colagene, care continua in = 7
trabeculele subarahnoidiene. &
Q

: : : N
Cranial pia mater a MS continua cu ~
pla mater cerebrala. o
N

o

Caudal ea se subtiaza si la nivelul
filului terminal dispare.



PIA MATER SPINALIS

Spinal
cord po—
Denticulate RO SO
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Krabach

De la stratul extern al piei mater
spinalis 1au nastere ligamentele
denticulate.

Aceste ligamente se formeaza pe tot
traiectul MS de la C1 pana la L1.

Subarachnoid septum Dorsal nerve root
Dura mater Pia mater

< ganglion

Arachnoid

|
il

Spinal nerve

Ligamentum .
gal 7o ey
denticulatum Ventral nerve
root
Subarachnoid Subdural space
space
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PAHIMENINGELE CRANIAL

A Pia mater

Intracranial venous structure

Arachnoid mater

Dura mater

Skull  (superior sagittal sinus)

Quter periosteal layer of dura mater

Dural partition (falx cerebri)

Inner meningeal layer of dura mater

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

Meningeal layer of dura mater

Periosteal layer of dura mater

Periostenum
|
Spinal dura mater

Foramen magnum

-

Skull

Spinal extradural space
Vertebra Cl

(© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com
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Pahimeningele cranial (cerebral)
consta din doua straturi:

Extern — endoosteal
Intern — meningeal

Stratul extern acopera fata
Interna a oaselor craniului si
continua cu periostul acestora.

Stratul intern acopera encefalul
urmandu-i relieful si formeaza un
invelis de protectie pentru
encefal.



PAHIMENINGELE CRANIAL

o Suprafata externd —
constituita din fibre colagene
este rugoasa, contine vase
sangvine Sl nervi.

o Suprafata internd este

neteda, lucioasa, acoperita de
mezoteliu.

Olfactory bulb Olfactory nerves [1]

Optic Nerve (Il
° o Ophthalmic nerve [V]
Maxillary nerve [V,]
Mandibular nerve [V;]
Trigeminal ganglion

Oculomotor nerve [Il]

Abducent nerve [VI]

Trochlear nerve (V] i
acial nerve

lear nerve (VI

Trigeminal nerve [V} J Glossopharyngeal nerve [IX]
Vagus nerve [X]

d
Accessory nerve [XI] Hypoglossal nerve [XI]

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

Hair follicle
Skull bone
Dura mater

Arachnoid
mater

White matter

Cerebral cortex of brain

the rignt Nail Ol LIE SKULL, alu us i
Falx cerebri

Superior
sagittal

: Trigeminal n.
stnus

_Olfactory
bulb

_ Optic n.

Internal
carotid a.

Oculomotor n.

VIiI & Abducent n.
> VI Trochlear n.
nerves

Straight stnus Sigmoid
Tentorium Swnus G - 1
cerchelli cerebral vein XI nn

o Pahimeningele cranial se

fixeaza de oasele
craniului la nivelul
suturilor, proeminentelor
osoase sl marginile
orificiilor craniului in
special de marginile
orificiului occipital mare.

o Aderenta pahimeningelui

cranial cu oasele
craniulul este mai
puternica la copii si la
persoanele in etate.
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PARTICULARITATI DE STRUCTURA ALE
PAHIMENINGELUI CRANIAL

o Pahimeningele cranial difera
de pahimeningele spinal prin

urmatoarele:

1 Vine in contact direct cu 2
oasele craniului g1 lipseste &
spatiul epidural. S,

=1
®

. Formeaza septuri, care -
compartimenteaza cavitatea 2
craniului. "

Q
5
3. Prin dedublare formeaza S

sinusurile venoase ale
pahimeningelui.




DERIVATELE PAHIMENINGELUI CRANIAL

Reprezinti apofize ale pahimeningelui formate din fibre conjunctive colagene
si elastice tapetate de mezoteliu.

Tentorium cerebelli

©

Tentorial notch Fasoen y EJJ
Falx cerebri g

" N . o

Falx cerebelli >

Tentorium cerebelli [
Falxcetebelli-—[r{"' Diaphl"agma Sellae \%
b Infundibulum c

> ~-‘:ﬁ___n ., ,« ,Sr

Tentorium cerebelli N o EL . lN
o =

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



SINUSURILE PAHIMENINGELUI

sinus longitudinal
superior ..

sinus longitudinal-
inferior

sigmoid

; NSRS, ycna jugula ra
internd

The Dura Mater and Dural Sinuses

Superior
sagittal sinus

Falx cerebri

Straight

sinus Tentorium
Crista galli of the li| Cerebelli

ethmoid bone Falx cerebelli

Pituitary gland

(a) Midsagittal view

Sinusurile
pahimeningelui
reprezinta canale
venoase, care asigura
refluxul venos de la
encefal, catre vena
jugulara interna.

Particularitati de
structura:

Peretii sinusurilor sunt
formati prin dedublarea
pahimeningelui.

Nu poseda valve.

Sinusurile comunica
Intre ele.

‘ejobuy 1DNqegd
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CLASIFICAREA SINUSURILOR PAHIMENINGELUI

Topografic distingem:
Sinusurile boltii craniene,
Sinusurile bazei craniului.
Sinusurile boltii craniene

Sinusul sagital superior @
. . . . o
Sinusul sagital inferior 9
. c
Sinusul drept 0.
- >
Sinusul transversal 3
° ° ° ° ° (0]
Sinusurile bazei craniului o
Sinusul sfenoparietal Q
—t
Sinusul cavernos 5
. . sinus longitudinal . _ E
Sinusul intercavenos Superior ™~ o
. . . . |
Sinusul transversal occipital (basilar) \—confiucf
. . . Simnuum
Sinusul pietros superior N
Sinusul pietros inferior — o sins
Sinusul petrooccipital (inconstant)
Sinusul occipital posterior (inconstant) \&» < ( A\ T - £

Sinusul sigmoidian

SR vena jugulard
internd



ARAHNOIDA

Este constituita din fibre colagene si elastice, precum si celule alungite
bogate in terminatil nervoase.

Nu poseda vase sangvine.
Acopera encefalul ca un manson, fara a urma intocmai relieful acestuia.

suprafata externa vine in contact cu pahimeningele cerebral fiind
separat de acesta prin spatiul subdural.

localizate pe membrana bazala.

©
(oy)

(o))
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suprafata interna este acoperita cu un rand de celule aplatizate, >
D

&

Q

2]

[

Q

' Skin of scalp, -

Arachnowd mater



PIA MATER

spaiu subpial =

spatiu intrapial

teaca piald

perforatiile «p

tecii gliale

CAPIlAIE v s

7} arahnoida

... Spafiu subarahnoidian

. pia mater

membrana gliald
limitantd externa

spatiu perivenular

Pia mater acopera encefalul
la exterior s1 vine in contact
direct cu acesta.

Suprafata externa a piei
mater este orientata spre
spatiul subarahnoidian si
pe ea se fixeaza trabeculele
subarahnoidiene.

Suprafata interna
urmeaza intocmai relieful
encefalului.
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Cerebral artery

Skull

Subarachnoid

space

Bridging vein

STRUCTURA PIEI MATER

Scalp:
Skin

Subcutaneous
Connective tissue
Galea
Aponeurotic
Loose areolar
connective tissue
Pericranium (periosteum)
Dura mater:
Periosteal layer

Superior
sagittal  Arachnoid
sinus granulations

Meninges:

Perivascular  Falx cerebri (dura)  Arachnoid trabeculae
space

Cerebrospinal fluid

Pia mater consta dintr-o
membrana bazala, ce
contine fibre fine
conjunctive si este
tapetata de mezoteliu.

Celulele mezoteliale sunt
unite prin jonctiuni
permeabile, care
faciliteaza schimbul de
macromolecule intre LCR
s1 encefal.

‘ejobuy 1DNqegd
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PARTICULARITATI DE STRUCTURA
ALE PIElI MATER

Urmeaza relieful creierului
intrand in fisurile si santurile
acestuia.

Este bogata in vase sangvine,
asigurand vascularizatia
encefalului.

Formeaza plexuri vasculare in
ventriculele cerebrale.

Pia mater patrunde impreuna cu
vasele in interiorul encefalului
formand de-a lungul vaselor
mari mansoane si delimitand
spatiile perivasculare si
pericelulare Virchow-Robin.

https://www.google.com/search?q=robin+virchow+space&rlz=1C1CHZL _

enMD725MD733&source=Inms&tbm=isch&sa=X&ved=0ahUKEwivnv-

t4rHZAhXBWxQKHe5rDtYQ_AUICigB&biw=1920&bih=949#imgrc=v0ZPJU

8FQ4f94M:

Artery

Virchow Robin
Space ;,;_
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SPATIILE YIRCHOW-ROBIN

Spatiile perivasculare Virchow-
Robin sunt spatii pline cu lichid
interstitial s1 inconjoara vasele
perforante.

Aceste spatil nu au o legatura
directa cu spatiul subarahnoidian,
1ar lichidul lor difera dupa
compozitie de LCR.

Glia limitans
Astrocyte
Virchow-Robinspace
Neuron

Microglial cell

Intracerebral artery
| VSMC
Dura P s

- s ./, » A vent
- ~ CSF) ¢ ‘ (D)
- (ji,— = ‘ ! ’(—. - ‘. End llg
R L s
A L7 \
ni{' y:—, m—a ‘{oy/%;jy\xﬁ Artery hun%
) / \ re | ' —_—

o) | o \\f A Astrocyte
Ry T .
{ poe r oS o4

,.:b_ q g/‘{j pS) Brain capillary Lg
| <O :

4 v ) ww Mitochondrion (0]
'\,\Jy\‘oj A o ? ot S Red=—
‘_,_;\d :6/‘ 7 \ 5 blu@!cll

3 d ™ ¢ V0 0

q'o?/ e B nt U %/ pefde
9;{ ‘\.g brane ( (@)
9"~ Endothelfuh
Brain parenchyma Capillary
k Y lumen g
T Astrocyte —_—
N
Q
Nature Reviews | NeuuifﬁFnce
N
o
N
o

https://www.google.com/search?q=virchow+robin+spac
es&source=Inms&tbm=isch&sa=X&ved=0ahUKEwi2gOrP
6ffZAhWNLVAKHTX9DyYIQ_AUICigB&biw=1366&bih=662
#imgdii=E1Z7FN4QyrF94M:&imgrc=EpltymTrks2IdM:



SPATIILE VIRCHOW-ROBIN

Cel mai frecvent, spatiile perivasculare sunt
situate Tn portiunea inferioara a ganglionilor
bazali si Tn substanta perforata anterioara de-a
lungul comisurii anterioare a encefalului.

SAS Vessel pia "
..y

Cortical pia
N

Acestea se gasesc de asemenea la nivel de:
substantia nigra;

<
Pl
w
B

nucleus dentatus;

regiunea subinsulard;

corpus callosum et gyrus cinguli. s T el T e—"
Spatiile perivasculare ale lobului temporal e T2 crmae
anterior, din punct de vedere imagistic, pot imita Caudate ) - f >
0 tumoare chistica. o] o BN / "

pallidus

Temporal —
lobe

Anterior

commissure
Basal forebrain

nuclei

N

Lymphatics

&=~== Pialfunnel

Cortical and vessel
pial layers join

Pial sheath becomes
fenestrated

Basement membranes of glia
and endothelium join at the
capillaries

/ \\f’

()phc chiasm

White
matter|

https://www.google.com/search?q=virchow+robin+spaces&source=Inms&tbm=isch&sa=X&ved=0ahUKEwi2gOrP6ffZAhWNLVAKHTX9DyIQ_ AUICigB&biw

=13668&bih=662#imgdii=E1Z7FN4QyrF94M:&imgrc=EpltymTrks2IdM:
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SPATIUL SUBARAHNOIDIAN

cisterna

supracaloasi cisterna venei

cerebrale magna

cisterna lamei...
terminale

cisterna supraselard .~

cisterna interpedunculari*”

cisterna prepontin””

o Se formeaza iptre
arahnoida si pia
mater.

o In unele locuri spatiul
subarahnoidian
prezinta dilatari
numite cisterne
subarahnoidiene.

‘ejobuy 1DNqegd
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CISTERNELE SUBARAHNOIDIENE

Cisterna cerebelo-medulara
(cisterna magna)

Cisternele pontine mediana
si laterale

Cisterna interpedunculara
Cisterna chiasmatica

Cisterna foseil laterale
Sylvius.

Cisterna lameil terminale
Cisterna corpului calos

Cisterna venel magna
cerebri

Cisterna cerebeloasa
superioara

cisterna
caloasd superioard ., /

cisterna lamei
terminale

cisterna chiasmaticd -~
cisterna selard~”

cisterna interpedunculard

cisterna pontind

cisterna...,_
supracaloasd /%

cisterna lamei..../
terminale [ “f#..

cisterna supraselard .~ P

cisterna interpedunculari*”

cisterna prepontini*”

_ cisterna superioard

".cisterna cerebeloasi

superioara

" cisterna magna

.cisterna venei
X cerebrale magna

J-cisterna ccrcbclo 153
superioard

cisterna magna

‘ejobuy 1DNqegd
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GRANULATIILE SUBARAHNOIDIENE

Diploic Emissary Venous
vein vein acun:

Meningeal
vein

Superficial cerebral vein /
Arachnoid
granulations

4
<7 .
Cerebral corteq —— =200 g \ I Arachnoid
1l

T Falz cerebri

Emissary vein
Venous lacuna

; Sup. sagittal sinus
Cerebral vein P. 5ag

Diploic vein Arachnoid granulation

Meningeal vein

Subdural cavity Dura mater

Subarachnoid cavity Arachnoid

Falx cerebri Cerebral cortex

Pia mater L._._\

Arahnoida formeaza
granulatiile Pacchioni.

Granulatiile penetreaza in
sinusurile venoase si lacunele
pahimeningelui, asigurand
transportul LCR prin procesul
de pinocitoza.

La varstnici granulatiile se
hipertrofiaza si creste numarul
lor de la 200-300 pana la 400-
600.

©Babuci Angela, actualizat_2020



ConrtiNuTUuL LCR

Arachnoid villi

Choroid plexus
of third
ventricle

Interventricular

foramen
Third ventricle

Mesencephalic
aqueduct

Fourth ventricle

Choroid plexus

of fourth
ventricle

Blood-filled
dural sinus

Cerebral vein

. Pia mater

Subarachnoid
space

Arachnoid
mater

Dura mater

Central canal of
spinal cord

Filum terminale

Pia mater

Subarachnoid
space

Arachnoid
mater

Dura mater

LCR — un lichid transparent,
fara culoare, ce se formeaza din
plasma sangvina.

Nivelul de electroliti, glucoza si

pH-ul este practic similar cu cel
al plasmeil sangvine, dar difera

cantitativ.

Continutul de apa si
concentratia ionilor de Na,
HCOS3 si creatinina sunt practic
similare in ambele lichide.

Continutul de glucoza, proteine,
ureea, acidul uric, K, Ca si pH-
ul au concentratie mai joasa in
LCR, decat in plasma sangvina.

Concentratia de Mg si cloruri
este mai inalta in LCR, ca in
plasma.

‘ejobuy 1DNqegd
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LICHIDUL CEREBROSPINAL

Arachnoid villi

In norma LCR contine cca 1-5
elemente formative in 1 mm?
(de obice1 limfocite).

Cantitatea totala de LLCR la
adult este de cca 140 ml.

LCR se produce aproximativ
0,35 ml/min.

In 24 ore se produce cca 400 —
500 ml de LCR.

La fiecare 6 ore LCR se
reinnoieste.

‘ejobuy 1DNqegd
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ORIGINEA LCR

o Origine plexuala — 60-70%

LCR este produs de ®
plexurile vasculare ale o
ventriculelor encefalului. S

o Origine extraplexuala — 9
cca 30-40% LCR. 5

|r‘1‘




MECANISMELE DE SECRETIE A LCR

Cerebrospinal Fluid (CSF) - Choroid plexus

W«/
2,

Ependymal =
cells ;\;u‘,‘f?‘;
Capilla 0=

e " = [~Section
G ti Al — | of choroid
Connective ———— Y | cious
tissue of AV W=

pia mater

) \
rov \\\

1 . -
AN ;
Wastes and Cavity of CSF forms as a filtrate
unnecessary ventricle containing glucose, oxygen,

solutes absorbed vitamins, and ions

(Na', CI2, Mg?!, etc.)

Unele componente ale LCR
sunt transportate pasiv din
plasma sangvina, prin difuzie

(apa).

Alte elemente (majoritatea
1onilor) sunt transportate din
plasma in LCR prin
mecanime active.
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COMPARTIMENTELE CE CONTIN LCR

Spatiile interne —
compartimentul ventricular.

Spatiile externe —
compartimentul
subarahnoidian.

/ _cisterna
magna

Ambele spatil comunica la
nivelul ventriculului IV.

- cisterna
lombari

buy 1pongqeg®
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CIrRcULATIA LCR

o Din ventriculele laterale
prin orificiile
interventriculare — in

: ®
ventriculul III. @

c

0,

o o . >

o Din ventriculul III prin 3

; ‘ A\ W -~ apueductul cerebral —in v

L S R Ag, . m

. SN L B ventriculul IV. a8
i .‘\?\‘\T- \ ; ‘l Ve s N

o Din ventriculul IV - prin 'y

aperturile laterale si cea N

mediana — in spatiul
subarahnoidian si apoi in
sinusurile pahimeningelui. ‘




Chorol
al

cisterna

bazali

Din cisterna cerebelo-
medulara LCR se indreapta
in doua directi1:

Spre spatiul subarahnoidian
al maduveil spinari.

Spre spatiul subarahnoidian
al encefalului s1 ulterior
patrunde In sinusurile
venoase.

‘ejobuy 1DNqegd

020¢ 3ezijenye



FACTORII CE INFLUENT EAZA CIRCULA TIA LCR

1. Pulsatia arterelor

. . ©

> Respiratia 3
o . cC

5. Efortul fizac >
. -]

1. Presiunea ?
Q

5. Tusea W
=

Q

II\.)

o

N

o




DRENAJUL LCR

Superior anastomotic v.  Superior sagiltal sinus

o Secretia si drenarea LCR
g, are loc in continuu.

sinus

Internal

o  Cantitatea totala de LCR
este constanta.

Basal vein

Anterior cerebral
v

Su}wrﬁm’nl/ =
middle cere-
bral v. /
Deep middle
cerebral
.

Straight
sinus

Inferior

e e o  Drenarea LCR:

pe cale venoasa

Cavernous sinus
Superior petrosal sinus
Inferior petrosal sinus Sigmoid Occipital

sinug sinus

‘ejobuy 1DNqegd

Arachnoid granulations Superior sagittal sinus

Spinal Dura
& cord - mater w ®
o — m—= " 7 o pecalsecundare.
space mater
. ,‘,’/‘:XS?W
rene i

0207 3ezIjenioe

&
b3
\ Posterior

root

o

Subcutaneous
Connective tissue
Galea
Aponeurotic
Loose areolar
connective tissue
Pericranium (periosteum)
Dura mater:
Periosteal layer
Meningeal layer

Superior

sagittal  Arachnoid
Vertebral sinus granulations
foramen Bridging vein
Cercbral artery.
Meninges:
Skull Pia mater
T Lumbar

vertebra

\ XA

Krabach Glossopharyngeal nerve [iX]

Vagus n

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

Acosssory nerve ba] . Hypoglosaal nerve Pl

space N i becs
© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com P Perfvascalar Bl h(hn) - Arachiold tral lae




ROLUL
LICHIDULUI CEFALORAHIDIAN

Functie mecanice

Functii biologice

Functii excretorii

buy 1pDnqeg®
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FUNCTII MECANICE ALE LCR

Micsoreaza masa encefalului “in situ” de la 1400 gr la 50gr.
LCR protejeaza encefalul de pulsatiile arterelor.

Indephneste rol de amortizare, asigurand protectia mecanica
a encefalului.

Asigura constanta presiunil intracraniene si a presiunii
osmotice in tesutul nervos.

Nota: Fixarea encefalului are loc prin intermediul nervilor si
trabeculelor arahnoidiene.

buy 1pDnqeg®
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FUNCTII BIOLOGICE

Functii trofice;

Functii1 imunologice;

LCR secreta neurohormoni si neuromodulatori;
LCR mentine homeostaza.

buy 1ongeg®
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FUNCTII EXCRETOARE

Prin LCR sunt evacuate:
Produsele de catabolism al encefalului: CO2, colina
Imunoglobulinele s1 albuminele;
Unele antibioticele si sulfanilamidele;

Elementele celulare, care accidental au nimerit in
LCR.

p

buy 1pDnqeg®
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VASCULARIZATIA ENCEFALULUI

Circulus arteriosus Willis et Zacharcenko ]

Anterlor cerebral artery, Anterior communicating
postcommunicating part, artery
segment A2

Internal carotid artery

Anterior cerebral artery,
precommunicating part,
segment Al

Middle cerebral artery,
sphenoidal part,
segment M1

Posterior cerebral artery.
postcommunicating part,
segment P2

Middle cerebral artery,
insular part,
segment M2

Posterior cerebral artery,
precommunicating part,
segment P1

Lateral occipital artery,
segment P3

Anterior inferior
cercbellar artery

Posterior communicating
artery

Anterior choroidal
artery

Pontine arteries

Superior cerebellar artery

020z ‘e|sbuy 1pngeg@iybriAdod

Bagilar artery

Posterior inferior

cerebellar artery Medial occipital artery,

segment P4

Vertebral artery Anterior spinal artery




BARIERA HEMATOENCEFALICA

o Bariera  hematoencephalica  (BHE) o
reprezinta o bariera cu permeabilitate ﬁ {
9.

selectiva. PR ’;0‘
| u‘

Small

Separa sangele circulant de lichidul

extracelular al encefalului.

o]

‘ oy
o . lorgeles i proclg

Se formeaza de-a lungul capilarelor o gz(

hd hd e Blood-brain \ c 1-pl

cerebrale, suprafata externa a carora vine ‘% , | | _of
A . . ko ,‘l;i ary \’T"‘:’ >
in contact cu apofizele astrocitelor. ) -
Peretele capilarelor cerebrale nu este ?

fenestrat, fiind constituit dintr-o
membrana bazala tapetata de celule
endoteliale, ce formeaza jonctiuni stranse,
asigurand o permeabilitate extrem de
selectiva a substantelor catre encefal.

Myelin (cut)

V \ 5 >
g
020z 3ezijenyoe

_ tight junction
-

__—endothelium

T https://www.google.com/search?q=astrocyte+foot+proces

e ses&rlz=1C1CHZL_enMD725MD733&tbm=isch&tbo=u&sou
rce=univ&sa=X&ved=0ahUKEwiXgeae6bHZAhWSr6QKHUg
EAYcQsAQIOwW&biw=1920&bih=900#imgdii=NbQOyGXvy-
2ufM:&imgrc=QhTPzwR_maQRAM:




BARIERA HEMATOENCEFALICA

BHE permite trecerea apei, a unor gaze si a
moleculelor liposolubile prin difuzie pasiva.

Celulele endoteliale transporta activ prin BHE
produsii metabolici ca glucoza cu proteinele
specifice, insulina, aminoacizii, oxigenul si
anesteticele liposolubile, datorita stratului
bifosfolipidic.

Glucoza s1 aminoacizil au importanta cruciala
pentru functia neuronilor.

BHE poate preveni intrarea neurotoxinelor
lipofile in substanta cerebrala.

Doar un numar mic de regiuni ale encefalulusi,
inclusiv  organele circumventriculare, nu
poseda bariera hematoencefalica.

Proteinele care circula in sange patrund in
majoritatea tesuturilor corpului, cu exceptia
celor ale encefalului, maduva spinarii si
nervilor periferici.

Small
molecules

N

Large
!
molecules 7

Blood-brain

barrier
- d & P4 % * A
Water solible ntial  Lipid soluble 0 Ketones
molecules O Glucose inoacids  molecules leosides Lactic aci id
a[% 2L Al ee e
) o R
GLUT: oL Famert
"4 7 7 )r <\ Y 4 . - A /"I* 7/
| "=
4 Per 3
v”: ricyte o ) %
N .
Astrocytes .
LU
n_ ;
. .}) o
s> D/ Neurons
« MCT4 =» amn /
Microglia s,
«MCT25> GLUTS .\,)

<« MCT1 ~>

020z ‘e|sbuy 1Dnqeg@iybliAdo)



BARIERA HEMATO-LICHIDIANA

Situata intre sange si LCR,
este formata de plexurile
vasculare ale ventriculelor
encefalului.

o Bariera hemato-lichidiana:

epiteliu capilar cu jonctiuni
fenestrate,

tesut conjunctiv de origine piala

epiteliu coroidian ependimar cu
jonctiuni stranse.

S,
Seho/@ )0
5 B .
SO0y - csE
S Ay
R g W RN T S
= \ {f . N )
f//a \ ¥ \k» : =3
Y \\ 4 {02
?':"i", e ,.'—f k“- ';/ N\ ’~,‘-.__:/b_:,} CAPILLARIES
e @ L Ny, - N ¢ =
Ly \ 3., \ =
_v.{/ @)~ @ \
J‘"{l ) R o
]
177 LN o | 1'.' L, -
‘.‘/}.‘/ ;\ e ?‘; \2 .?,:-? o 'r,:
@0 N N @ 21
CHOROID t, Q\J}‘:- \\ /%
PLEXUS =P ‘I) k ( @ YENTRICULAR
= B [ EPENDY MA
E=4 , Ve Z
Se/V WYy
!{\‘ F: \ 7 C
RN j N @ )] PR Y

[\ .-.. AN &
e M MORRIN® /o

i )
"\f L
\@ //alleh®Y W2/ (@@
=/ (\_9:_'1"\:\_ J "’-_": /,”lf \)\\Q ' e
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OFPEN PATEWAY

https://www.google.com/search?biw=1366&bih=662&tbm=isch&sa=1&

ei=WIOvWvyuF5LYwQLokqg-
wBw&qg=blood+CSF+barrier&og=blood+CSF+barrier&gs_l=psy-
ab.12...12734.16312.0.18517.0.0.0.0.0.0.0.0..0.0....0...1c.1.64.psy-
ab..0.0.0....0.sRpVA1lAayyg#imgdii=nXpVONMLakNw4M:&imgrc=8HIjc
A5CeSOIYM:
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INERVATIA PAHIMENINGELUI CRANIAL

Opthalmic division of
trigeminal nerve [V,]
> (Falx cerebri)

Cervical nerves

Opthalmic division of
trigeminal nerve [V4]
(Tentorium cerebelli)

Mandibular division of
trigeminal nerve [Vy) Opthalmic division of

Maxillary division of trigeminal nerve V]

trigeminal nerve [Vy]
© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com

o Ramurile meningiene
ale nervilor cranienai:

1. Trigemen; ©
Q

- Vag, 2
3. Nervul spinal C1. >
I

° Q

- B. Z. Perlin (sef al o
Catedrei de anatomie a q
omului (1959-1987)) a &
demonstrat ca N
meningele cerebral |:
este inervat si de: S

o

1. n. hipoglos,
2. 1. accesor
nn. cervicali superiori.




METODE DE EXAMINARE PE VIU ALE
MENINGELUI

Punctia lombara
Punctia cisternei cerebelo-medulare
Ventriculografia

Secretia in spatiul subarahnoidian a lichidului
coloidal, ce contine aur radioactiv

Pneumoencefalografia
TC s1i RMN

buy 1pDnqeg®
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PUNCTIA LOMBARA

Intre vertebrele
L3 s1 L4.

buy 1pongqeg®
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PUNCTIA CISTERNEI CEREBELO-MEDULARE

Intre osul occipital s
marginile arcului
posterior ale vertebrei C1.

buy 1onqeg®
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DEZVOLTAREA MENINGELUI

Pachimeningele se dezvolta din mezenchimul ce
inconjoara tubul neural.

Leptomeningele (arachnoidea et pia mater) au
origine ectodermala si se dezvolta din crestele neurale.
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