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PLAN OF THE LECTURE

The spinal cord meninges — structure, topography, functions.
Meninges of the brain — derivatives, structure, functions.
The cerebro-spinal fluid, content, production, functional role.
Age specific features of the meninges.

Examination of the meninges on alive person.

Innervation of the pachymeninx.

General data on development of the meninges.
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Cerebral Cortex (Brain)

General data

The components of the central
nervous system are covered by
three coats.

Dura mater
Arachnoid mater
Pia mater

Dura mater — pachymeninx.

Arachnoidea and pia mater —
leptomeninx.
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SHORT INTRODUCTION INTO HISTORY

Studies regarding morphology of the meninges have been
done from ancient period.

Herophilus (340-280 b.c.) described the brain and its
meninges with their derivatives such as: vascular
network and venous sinuses of the dura mater with
confluence of the sinuses (torcular Herophili), he named
the inferior angle of the rhomboid fossa ,,calamus
scriptorius’.

Cl. Galenus (129-201) described the vena magna cerebri .
and sinus rectus, both of them were named after him. '

H. Ridley (1653-1708), english anatomist studied the
meninges of the brain and venous sinuses. The venous ring
located on the ventral surface of the brain around the
Turkish saddle bears his name.

The italian anatomist Antonio Pacchioni (1665-1726)
studied the topography of the cerebral meninges. The
tentorium cerebelli and the arachnoid granulations
were named after him.

The meninges of the brain were studied as well by <J. F.

CLAUDIVS GALENTU.S.

Meckel (1724-1774), H. Luschka (1820-1875) and others. scamsimes g e
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THE DURA MATER OF THE SPINAL CORD

Arachnoid villi

Blood-filled
dural sinus

Choroid plexus
of third
ventricle

Cerebral vein

Interventricular

foramen Pia mater

Third ventricle

Subarachnoid
Mesencephalic space
aqueduct

Arachnoid
Fourth ventricle miater

Dura mater

Choroid plexus
of fourth
ventricle

Central canal of
spinal cord

Pia mater

Subarachnoid
space

Filum terminale

Arachnoid
mater

Dura mater
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o Dura mater of the spinal
cord 1s a fibrous coat,
that covers outside the
spinal cord.

o It extends from the
foramen magnum until
S2 vertebrae and it 1s
fixed by means of the

sacro-dural ligament
(Trolard).

8T0Z paiepdn

‘ejabuy 1DNngeg®iybluAdo)




THE DURA MATER OF THE SPINAL CORD

Spinal Dura
cord e mater
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root
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~— Subdurzl space
— Dura mater

Cut vertebra

On the external surface of the
DMSC there are orifices, through
which pass the blood vessels and
nerves.

The internal surface 1s smooth
and shiny and it comes in contact
with the arachnoid mater.

The DMSC forms the spinal nerves
sheaths.

The sheaths are connected to the
edges of the intervertebral foramina
and continue into the periosteum.

Between the outlet orifices of the
spinal nerves to the internal surface
of the dura mater are located dental
ligaments.
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THE MORPHO-FUNCTIONAL STRUCTURE OF THE DMSC
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The DMSC consists of
collagenous fibers.

longitudinal fibers
circular fibers

radiar fibers

The collagenous fibers
are adapted to the basic
movements of the spinal
cord.
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THE DURA MATER OF THE SPINAL CORD

Epidural space Pia mater .
(contains fat) Arachnoid}Spinal meninges Between the inner
r

D t
Subdural space BRI surface of the vertebral

f:::;“"“"’ canal and the outer
B f
e surface of the dura
mater spinalis is located S
Dorsal root . Q
ganglion the epidural space. 2
. o
Body The epidural space N
of vertebra . .
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internal vertebral
_ Pia mater venous plexus.
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ARACHNOID MATER
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o The arachnoid mater is the
middle coat of the spinal
meninges.

o From Greek "Arachne" means
spider.

o The arachnoid mater has an
appearance of a fine spider web.

o The delicate arachnoid layer
surrounds the spinal cord and it
1s attached to the inner surface
of the dura mater.

o Between the dura mater and
arachnoidea 1s located the
subdural space.
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ARACHNOID MATER
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Between the arachnoidea and pia
mater — the subarachnoid space, it
contains CSF.

Below the spinal cord the
subarachnoid space enlarges and it
forms the lumbo-sacreal cistern,
that inside 1s covered by
arachnoidea spinalis.
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PIA MATER SPINALIS

Posterior median sulcus

Gray commissure
Posterior (dorsal) horn | Gray

Anterior (ventral) horn | matter
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columns

Lateral funiculus

Dorsal root i i
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Dorsal root ~— Anterior median fissure

Ventral root

Pia mater

Arachnoid

Dura mater

(b)

Copynght ® 2004 Pearson Education, Inc,, publishing

Pia mater spinalis is a thin
connective tissue coat, that
contains blood vessels.
Layers of the pia mater:

Internal layer — intima pialis, it S 9
consists of elastic and reticular &2
fibers and it follows the relief of the> S
spinal cord. S ®

©g
External layer — stratum epipiale, &
1t consists of a network of z
collagenous fibers, that continue §

with subarachnoid trabeculae.

Cranially the pia mater of the SC
continues with the same coat of the
brain.

Caudally it becomes thin and at the
level of the filum terminale it
disappears.



PIA MATER SPINALIS
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From external layer of the pia
mater spinalis arise denticulate
ligaments.

The ligaments pass along the
spinal cord between the spinal
nerves, from the C1 until L1.

The denticulate ligaments divide
the subarachnoid space into
anterior and posterior parts, but
they connect to each other

Subarachnoid septum Dorsal nerve root

Dura mater Pia mater

- ,;,_—,:: pinal ganglion

Arachnoid

Spinal nerve

Ligamentum

denticulatum Ventral nerve

root
Subarachnoid Subdural space

space
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SPACES OF THE SPINAL CORD MENINGES

Epidural space — between the
mnner surface of the vertebral
canal and the outer surface of
the dura mater spinalis (it
contain the internal vertebral
venous plexus and fat tissue).

Subdural space — between the
dura mater and the arachnoid
mater.

Subarachnoid space —
between the arachnoidea and
pia mater (it is filled with CSF).

Note: At the level of the brain
meninges the epidural space
does not exist.

Epidural space
(contains fat)

Subdural space

Subarachnoid
space

(a)

Arachnoid

Dura mater Spinal meninges
(spinal

dural sheath)

Bone of
vertebra

Dorsal root
ganglion

Body
of vertebra

Copyright © 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

Posterior root
Posterior root ganglion —

Source: Mescher AL: Jungueira’s Basic Histology: Text and Atlas,
12th Edition: http://vww.accessmedicine.com
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Anterior view
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DURA MATER OF THE BRAIN

A Pia mater )
Intracranial venous structure

Arachnoid mater Skull  (superior sagittal sinus)

Dura mater Quter periosteal layer of dura mater

Dural partition (falx cerebri)
© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com

Meningeal layer of dura mater Foramen magnum Skull

Periosteal layer of dura mater

Periostenum
Spinal dura mater

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

Inner meningeal layer of dura mater

+——Spinal extradural space

Dura mater of the brain
(DMB) is a continuation of the
similar coat of the spinal cord.

This coat differs from that of
the spinal cord and consists of
two layers:

External - endoosteal
Internal — meningeal

The external layer covers
the inner surface of the bones
of the skull and continues
within their periosteum.

The internal layer covers
the brain and forms a
protective coat for it.

Copyright©Babuci Angela,
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STRUCTURE OF THE DURA MATER OF THE BRAIN

External surface is rough,
contains blood vessels and
connective tissue fibers and 1t
comes 1n contact with the
bones of the skull.

External surface 1s smooth,
shiny and lined with
mesothelium.

Offactory bulb

Optic Nerve [II]

Oculomotor nerve [Ill]

Trigeminal nerve [V} \ 4 Q) Glossopharyngeal nerve [IX]
Vagus nerve [X]

Accessory nerve [XI] Hypoglossal nerve [XIl]

© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com
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STRUCTURAL PECULIARITIES OF THE DURA
MATER OF THE BRAIN

o Dura mater of the brain
gDMB) structurall&;I
iffers from the DMSC.

o) Sll)\?ICiﬁc features of the
DMB:

: : c 0
1. It comesin contact with 23
the bones of the skull and 5 =
there 1s no epidural space 2=
between DMB and bones 29
of the skull. @9
> From the inner surface of 2
the DMB arise some o

processes, that divide the
cav1tf7 of the skull into
small compartments.

By 1ts duplicature the
DMB forn

B forms venous
sinuses. ‘




Derivatives of the Dura Mater of the Brain

The processes of the DMB are lined with mesothelium and

consist of connective tissue and elastic fibers.

Tentorium cerebelli

Falx cerebri

Falx cerebelli

Infundibulum

Tentorium cerebelli

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

Processes of the dura mater:

o Falx cerebri

o Falx cerebelli

o Tentorium cerebelli
o Diaphragma sellae
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COLLAGENQUS FIBERS
OF THE DURA MATER OF THE BRAIN

1. They are arranged on the way of the traction forces.
> At the level of the processes they form thick and strong bundles.

3. The fibers cross each other into different directions and
continue into the parietal layer of the dura mater.

< Functionally they increase the power of the resistance pillars of
the skull.

> They participate in formation of the walls of the venous sinuses,
Iincreasing their resistance and do not let them to collapse.
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Tentorium cerebelli

Diaphragma sellae
© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com
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SINUSES OF THE DURA MATER

sinus longitudinal ,
superior .

...... - confluens
sinuum

sinus longitudinal-7f

7 transvers
inferior [

aves; SinUS i
sigmoid
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inteni]ﬁg

The Dura Mater and Dural Sinuses

Superior
sagittal sinus

Falx cerebri

Straight
sinus

Crista galli of the
ethmoid bone

l‘;", Tentorium
:| Cerebelli

| _Falx cerebelli
Pituitary gland

(a) Midsagittal view

The sinuses of the dura
mater, are venous canals,
which assure the venous
drainage of the brain into

the internal jugular veins.

Structural peculiarities of
the sinuses:

Their walls are formed by
duplicature of the dura
mater.

They do not have valves.

The sinuses communicate
with each other.
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CCLASSIFICATION OF THE VENOUS SINUSES OF THE DURA
MATER

According to their location the sinuses are divided into:
Sinuses of the vault of the skull
Sinuses of the base o the skull

Sinuses of the vault of the skull

Superior sagittal sinus
Inferior sagittal sinus
Straight sinus, sinus rectus
Transverse sinus

Sinuses of the base of the skull

Sphenoparietal sinuse

8T0Z paiepdn

‘ejobuy 1dDNgeg®@iybluAdo)

Cavernous sinuse

sinus longitudinal

Intercavernous sinuse e
Transverse occipital sinus (basilar)

g0\ confluens
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Superior petrosal sinuse

St sinus
transvers
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Petro-occipital sinuse (inconstant)

~~~~~ sinus
sigmoid

Posterior occipital sinuse (inconstant)
Sigmoid sinuse

e yENA jugulard
! interna



THE ARACHNOID MATER OF THE BRAIN

The arachnoidea of the brain 1s a thin coat devoid of blood vessels.

It consists of collagenous and elastic fibers and of flattened
elongated cells rich in nervous endings.

The arachnoidea covers the brain outside without entering the
fissures and grooves of the brain hemispheres.

a) its internal surface 1s lined with a row of flat cells, located on
the basal membrane.

b) its external surface comes in contact with the dura mater and
1t 1s separated from it by subdural space.
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PIA MATER OF THE BRAIN

o  Pia mater covers the
brain mater outside.

= /, |{ ,/,' AL it B
} R ‘(j' g
S

Diploé —— ol s ; =

1. Its external surface
faces the subarachnoid
space, and the arachnoid
trabeculae are fixed to it.
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STRUCTURE OF THE PIA MATER

m o The pia mater consists of a

: e basal membrane, on

- Tight " membrane gz:;:::te ' Wthh a.I'e 10pated thln
junction ——<ae> (@ j—_— connective tissue fibers c o
s and a row of mesothelial 323
o cells. % 3
/ \ N
Z\ . S6
N T o The mesothelial cells are ©g
connected to each other by =
means of permeable >
junctions, which facilitate 8
the exchange of the &

macromolecules between
the CSF and brain mater.

Astrocyte
foot processes

Capillary :
endothelial
cell Astrocyte

tight junction

endothelium
basement membrane
astrocyte

Tight
junction

: brain )




The pia mater:

a) It is rich in blood vessels, that assure the vascularisation of

the brain.

6) It forms vascular plexuses of the ventricles of the brain.

—Cutls

_~Galea
aponeurotica

TMoakokuue
BERM OA0BM
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externa
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interna
Dura mater _ __

Lacuna

i ationes o
Granul: e lateralis

arachnoideales

Sinus sagittalis
superlor —

~Dura mater

; \ : Arachnoidea
Pla mater e : ) ‘
‘ ~~Cavum

1 subarachnoideale

Cerebrum
(Gonbman

Arachnoidea wacte yasaena)

Falx cerebri

Cavum septi pellucidi

Corpus callosum~ _

Cornu_anterius
ventriculi lateralis ~ ¥

W=30ua u foramen interventriculare

chorioideus
ventriculi laferalis

Plexus chorioideus Corpus fornicis
ventriculi lateralis <.
~Comu inferius

ventriculi lateralis

~Crus fornicis
—--Fimbria
& hippocampi

Hippocampus —

Gyrus dentatus

Thalamus = ~Hippocampus

SRR ~Trigonum
collaterale

~Calcar avis

Bulbus comnu  posterioris

Cornu posterius ventriculi lateralis

7
Spleniunt
corporis callosi

!
Sulews calearinus Forceps major
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SPECIFIC FEATURES
OF THE PIA MATER OF THE BRAIN

It enters the grooves and fissures of \
. dumm.me«i{

the brain. == SATVAAZLIT MR

Participates in formation of the

choroid plexus together with blood
vessels.

It delimits the perivascular and
pericellular Virchow-Robin space.

Vo

The Virchow-Robin space is an

https://www.google.com/search?q=robin+virchow+space&rlz=1C1CHZL_

ummunological space between a enMD725MD733&source=Inms&tbm=isch&sa=X&ved=0ahUKEwivnv-
. t4rHZAhXBWxQKHe5rDtYQ AUICigB&biw=1920&bih=949#imgrc=v0ZPJU
blood vessel (artery/vein, but not 8FQ4fO4M:

capillaries) and the pia mater that
can be expanded by leukocytes.

The space 1s formed when pia mater
dive deep into the brain and
together with large vessels and that

. . Virchow Robin
space 1s extremely small and it can Space |
usually only be seen on MRI image. %
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SUBARACHNOID SPACE

o The subarachnoid space
forms between the
arachnoidea and pia

S 9

mater. 53

53

o In some places the g
subarachnoid space 5

enlarges, and forms z
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cisterna venei

supracaloasi cercbrale magna

cisterna lamei...
terminale

cisterna supraselari.~\ |

cisterna interpedunculari~”

[~ N o]
=4
§a
o'g
(o]
o
a
S
0,
o
2
ox




THE SUBARACHNOID CISTERNS

The cerebelo-medularis

C l S t erna caloasa su&iﬂgg}g e W cisterna superioard
Cisterna pontinae LA c
. . B SN ©
Cisterna interpeduncularis S
CZ,S te rna Cc h tas mat lS cisterna chiasmaticd~ ) ""'-'cislemu' cierebcloas;'l N
. cisterna selard*” Spaneal 8
C].Sterna Of the lateral fossa cisterna inlcrpcdunculani"f _____ @
(CiSteI‘na SYIVIUS) cseapontina’ \Q Il @ cisterna magna
Cisterna of the terminal
lamina of the corpus

cisterna...,_

C al ZOS um supracaloasi

. cisterna venei
\ cerebrale magna

. i lamei...,
Cisterna of the vena magna *ieminae T/
cerebri
Cisterna ambiens ciserna supraselart.~~ (F——

: g superioard
cisterna interpedunculard*” <

Superior cerebellar cisternae

cisterna prepontind*” =<
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GRANULATIONS OF THE ARACHNOIDEA

The arachnoidea form some
protrusions named
arachnoid granulations
(Pacchionian granulations).

They protrude into the
venous sinuses and lacunae
of the dura mater.

Copyright©Babuci Angela,
updated 2018



CONTENT OF THE CEREBRO-SPINAL FLUID
(CSF)

CSF is a transparent, colorless
fluid, that forms from the blood
plasma.

Blood-filed
dural sinus

Choroid plexus

Its electrolyte levels, glucose levels,

of third

s B R and pH are very similar to those in
’ = the blood plasma, but they differ

Third ventricle | . ;

TR - quantitatively.

agueduct Arachnoid

Fourth ventricle mater

Choroid plexus & 4,
of fourth &
ventricle

e 4 The water, Na, HCO3, and
| creatinine have almost similar
concentration in both fluids.

Central canal of
spinal cord

P o Content of glucose, proteins, urea,

i uric acid K, Ca u pH their content
| 1in the CSP is lower, than 1n the
Aachno j blood plasma.

mater

Subarachnoid
space

Filum terminale

Dura mater

The Mg and chlorine compounds
have a higher concentration in the
CSF, than in the blood plasma.
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THE CEREBRO-SPINAL FLUID

e Choroid plexus

¢ ventricle

; aqueduct

| Choroid plexus

4 ventricle

Arachnoid villi

Blood-filled
dural sinus

of third

Cerebral vein
Interventricular
foramen Pia mater

Third ventricle Subarachnoid

Mesencephalic space
Arachnoid

Fourth ventricle mater

Dura mater

of fourth

Central canal of
spinal cord

Filum terminale

Under the normal conditions

the CSF contains from 1 to 5

blood formative elements in 1
mm? (usually lymphocytes).

Total amount of CSF in an
adult 1s about 140 ml.

About 0,35 ml/min of CSF 1s
produced.

During 24 hours is Frodueed
about 400 to 500 ml of CSF.

Every 6 hours the CSF is
renewed.

The CSF should not contain
blood.
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ORIGIN OF THE CSF

o About 60-70% of the total
amount of the CSF 1s
produced by the choroid
plexuses of the ventricles of
the brain.

o The remaining 30-40% of
CSF 1s of extraplexual
origin.
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THE MECHANISM OF CSF SECRETION

Cerebrospinal Fluid (CSF) - Choroid plexus

J X . ,;
. )
_\\_/J_ /)
200 39 l/ﬂ
Ependymal == 1] A=,

cells -~ ’ '
apliary — Section
of choroid

Connective — =
Y= plexus
-

tissue of
pia mater

53 &

Q =
2/// )) Q _

Wastes and Cavlty of CSF forms as a filtrate

unnecessary ventricle containing glucose, oxygen,

solutes absorbed vitamins, and ions

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

Some components of the
CSF pass from the blood
plasma by diffusion
method (water).

By active mechanisms,
from the blood plasma

are transported the most

amount of 1ons.
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THE COMPARTMENTS OF THE CNS
CONTAINING CSF

Internal spaces - the
ventricular compartment.

oot

External spaces —
subarachnoid compartment.

8% » Both spaces communicate at
o N\ N cisterna
cistorna - magna the level of the fourth
ventricle of the brain.

............. cisterna
lombari
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CIRCULATION OF THE CSF

o From the lateral
ventricle (through the
interventricular orifices
the fluid enters the third

ventricle. 59
o From the third 73
ventricle through the e
aqueduct of the brain it 20
passes into the fourth © g
ventricle. 5
o From the fourth 1
ventricle through the 3

lateral and median |
appertures the CSF is
transported into the
subarachnoid space and
then it 1s drained into
the sinuses of the dura
mater.




From the cerebello-
medullary cistern the
- CSF runs into two

cisterna ="

magna . .
bazal directions:
c 0
T O
QT
3 3
""""""" Tombath Towards the 2a
. N pny
_ subarachnoid space of the 29
uperior Sagittal Sinus Corebrum Arachnoid Vil (granulations) o S
: spinal cord. 2
e Ve Towards the §
subarachnoid space of the 2
Y brain and then into the
- venous sinuses.

Meninges




Factors that influence the flow of the CSF

1. Pulsation of the arteries
> Breathing

5. Physical effort

<+ Pressure

5. Cough
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DRAINAGE OF THE CSF

o Secretion and drainage of
the CSF occurs

permanently.
o The total amount of fluidis 59
Qo
constant. =3
aQ
3
S ©
, g
Its drainage occurs: o
0,
By means of venous way; >
D
By secondary ways. o




THE VENQUS WAY OF DRAINAGE

Arachnoid granulations Superior sagittal sinus

Cerebral artery Cerebral vein

e ALk S5 R Extemal table
: i be! SASCR N Diplog }Skull
Duramatef\ o —~— i Internal table
Arachnoid mater - ey \“-'; — :'2:,;" Extradua space
Pia mater (potential space)

Subarachnoid space

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

3.

Reabsoption of the CSF.

Through the
granulations of the
arachnoidea.

CSF 1s transported by
the neurothelial cells,
that discharge it into the
venous blood.
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SECONDARY WAYS OF DRAINAGE OF THE CSF

Spinal Dura
cord St mater
Denticulate o g
ligament \ ! :
Subarachnoid b Pia
space mater
Anterior
root
Spinal
nerve N\ /s
2
oy
Arachnoid ]
mater Posterior
root
Vertebral
foramen .-,

————— lumbar
) vertebra

Krabach

Olfactory bulb ’ Olfactory nerves [1]

Optic Nerve [Il]
Ophthalmic nerve [V,]

Maxillary nerve [Vy]
Mandibular nerve [V,]
Trigeminal ganglion

Oculomotor nerve [ill]

Abducent nerve [VI]
Trochlear nerve [IV] ol o
acial nerve

Vestibulocochlear nerve [VIll]

Glossopharyngeal nerve [IX]

Trigeminal nerve [V}
Vagus nerve [X]

Accessory nerve [XI] Hypoglossal nerve [Xil]

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

o Reabsoption of the CSF along the
nervous sheath of the spinal and
cranial nerves.

o Reabsoption at the level of the
cortex capillaries.

o Reabsoption at the level of the
ventricular ependyma.
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Scalp:

Skin
Subcutaneous
Connective tissue

Superior G

> : alea

sagittal  Arachnoid Aponeurotic
sinus granulations Loose areolar

connective tissue
Pericranium (periosteum)
Dura mater:
Periosteal layer

Bridging vein

Cerebral artery
Meninges:

Skaull Meningeal layer Pia mater
e Arachnoid
. (/" mater
Dura
mater
Epidural
space
Subdural
space

Subarachnoid
space Perivascular Falx cerebri (dura)  Arachnoid trabeculae
space

2002 Sinauer Associates, Inc




ROLE OF THE CSF

MECHANICAL FUNCTION
BIOLOGICAL FUNCTION

EXCRETORY FUNCTION
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MECHANICAL FUNCTION OF THE CSF

The brain being bathed by CSF “in situ” weight about 50gr,

instead of real weight 1400gr. 56
Fixation of the brain is assured by the blood vessels, nerves 23
and trabeculae of the subarachnoid space. o &
The CSF protects the brain. “;E

It has an amortization role and protects the brain of arterial
pulsation.



BIOLOGICAL FUNCTION

Trophyc function;

Immunological function;

CSF secrets neurohormones and neuromodullators;
CSF maintains the homeostasis.
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EXCRETORY FUNCTION

Through the CSF are removed the:
Products of brain catabolism: COZ2, holin;
Immunoglobulins and albumins;

Some drugs such as antibiotics and
sulphanialamides;

Cells elements, which accidently enter the CSF.
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BLOOD SUPPLY OF THE BRAIN

Circulus arteriosus Willis and Zacharcenko

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

Internal carotid artery

Anterior cerebral artery,
precommunicating part,
segment A1

Middle cerebral artery,
sphenoidal part,
segment M1

Posterior cerebral artery. Middle cerebral artery,

postcommunicating part, insular part,
segment P2 segment M2
Posterior cerebral artery, Posterior communicating
precommunicating part, ot
segment P1
Anterior choroidal
artery
Lateral occipital artery,
segment P3 Pontine arteries
Anterior inferior Superior cerebellar artery
cercbellar artery

Bagilar artery

Posterior inferior

cerebellar artery Medial occipital artery,

segment P4

Vertebral artery Anterior spinal artery
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BARRIERS

Hemato — encephalic barrier
Blood — CSF barrier

Brain — blood barrier
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THE BLOOD—-BRAIN BARRIER

The blood—brain barrier forms along the s
capillaries of the brain on the external surface { ==
of which are placed the astrocyte foot
processes.

blood

nnnnnnnnnn

The wall of the capillaries consists of a ~
basement membrane lined with endothelial
cells.

Peculiarities of the endothelial cells:

T0C paiepdn
1@3yb11AdoD

there are tight junctions around the
capillaries with an extremely high electrical
resistivity.

presence of big amount of mitochondria,
without pinocytosis vesicles (a relative lack
of transcytotic vesicular transport).

Perivascular feet Myelinated axon
o
Ependymal cells— & Myelin (cut)

the endothelial cells actively transport

metabolic products such as glucose across S
the barrier with specific proteins, insulin,

amino aCldS? OXygen’ and anaeSthetIC drugs https://www.google.com/search?q=astrocyte+foot+proces
(lipid soluble), because the cells of the blood Xl s SXaveamoanorEwigeacsbiizAnWS EQKHU

1 1 11 3 Ow&biw=1920&bih=900#imgdii=NbQ0 -
brain barrier have a phospholipid bilayer. D T eaaay TIMQAII=NDQOYGXvy




THE BLOOD-BRAIN BARRIER

The blood-brain barrier (BBB) or
hematoencephalic barrier 1s a highly selective
permeability barrier.

It separates the circulating blood from the brain
extracellular fluid.

The blood-brain barrier allows the passage of
water, some gases and lipid-soluble molecules by
passive diffusion.

It assures the selective transport of molecules such
as glucose and amino acids that are crucial to
neural function.

The BBB may prevent the entry of lipophilic,
potential neurotoxins.

A small number of regions in the brain, including
the circumventricular organs, do not have a blood—
brain barrier.

Proteins circulating in the blood enter most tissues
of the body except those of the brain, spinal cord or
peripheral nerves.

Small
molecules

o N\

Large

molecules

Blood-brain
barrier

Water soluble Essential
molecules @ Glucose amino acids

o
D

CO. S & “‘ ‘\‘(\ b
o3 i e
T 9V
j

L

Ketones
Nucleosides ~Lactic acid
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v
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¥

~

c 0
T O
Qo
<
o S
Q.
=~
N
=@
|_L
© Y
O
C
0,
>
)
(@]
®
Q
Basememmombm\e
e b 4 &
(%
MCT1
d ~ Z
Y



METHODS OF INVESTIGATION OF THE
MENINGES

Lumbar puncture.
Puncture of the cerebello-medullary cistern

Ventriculography with contrast medium (radioactive
sodium).

Secretion into the subarachnoid space of colloidal
fluid that contains radioactive gold.

Pneumoencephalography.
CT and MRI.
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LUMBAR PUNCTURE

o Between the L3
and L4 vertebrae.

Cerebrospinal fluid

Spinal needle

L7 |

2
(]
SECH
' i

/

¥

o5
EEE /
T
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PUNCTURE OF THE CEREBELLO-
MEDULLARY CISTERN

o Between the occipital
bone and edges of the
posterior arch of the
atlas.
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INNERVATION OF THE DMB

Opthalmic division of
trigeminal nerve [V,]
_{Falx cerebri)

Cervical nerves

Opthalmic division of
trigeminal nerve V4]
(Tentorium cerebelli)

Mandibular division of
trigeminal nerve V] Opthalmic division of

Maxillary division of Wigominal nerve [Vy]

trigeminal nerve [V]

o Sensory innervation 1s assured
by the meningeal branches of
the:

c 0

. T O

1. Trigeminal nerve; o2

o 3.

2. Vagus nerve, at%
. . N

3. First spinal nerve. <3®

= m

@ g

S

- B. Z. Perlin's research 0.

proved that the hypoglossal =

nerve, the accessory an I

especially the superior o

cervical spinal nerves as well
supply sensory branches to
the dura mater of the brain.

o B. Z. Perlin —was the Head of
the Human Anatomy

© Elsevier Ltd. Drake et al: Gray's Anatomy for Students www.studentconsult.com Department (1 959' 1 987) . .




DEVELOPMENT OF THE MENINGES

The dura mater develops from the
mesenchyma, which surrounds the primary
nervous tube.

The arachnoidea and pia mater are of
ectodermal origin and develop from the neural
crest.
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AGE PECULIARITIES OF THE DURA MATER

Connection of the dura mater with bones of the skull
depends on age and it 1s stronger during childhood
and 1n old people.

In old people increases the number of the arachnoid
ogranulations from 200-300 to 400-600 and their
hypertrophy occurs.
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