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Functional Systems
In the CNS

. Afferent (sensory) pathways:

v' general sensation — superficial and deep (proprloceptlve)
v’ interoceptive sensation
v' special sensations — vision and hearing
Efferent (motor) pathways:
v' pyramidal system
v’ extrapyramidal system
Meninges and cerebrospinal fluid
Blood sunblv of the brain



= Sensory (afferent) systems
= Motor (efferent) systems

= Limbic system

» Reticular system

= Central transmitter systems:
v" cholinergic system
v' monoaminergic system
v amino acid transmitters
v' peptidergic system

v" central neuroendocrine system

Prof. Dr. Nikolai Lazarov




Sensory (afferent) pathways

Sensory (afferent) systems: J—

. . Gyrus postcaniralls s I_? /-_".f"_’ll:’--
v" general (somatic) sensations: ;}? Y

» superficial (exteroceptive) — skin /

Fioraa thalamopanalales —— —E e e

* pain and temperature
* vibration, touch and pressure

* stereognosia L s =

» deep (proprioceptive) I—

— Decussata lemniscaram
* joints and tendons ‘ .
- Tracius spinothalamicus iateralis |

= Tractus spinothalamicus anterior | (Fasciculus

» interoceptive (visceroceptive) ruscomomsaun =~ | X ] miolete " i

MNudlaus cunealus; -
Mucipus gracilis

- Tractus spinoclivaris
-
-

Fasciculus gracilis

« organs and blood vessels,

v special sensations:

S # M. spinalis
|

|
> vestibulocochlear system 7 canskonseecin ey

]
MNudleus cantralis *

» visual system

A

» gustatory system

> olfactori sistem

Prof. Dr. Nikolai Lazarov 3



Mechanoreception system

posterior column-medial lemniscus pathway

Ea N 7
: TR Sy -\
(lemniscus medialis): lvosrt;;g:;@ % J(\
v touch, pressure and stereognosia '
\.

)
. . Third neuron ! - ™
» | neuron — ganglion spinale . P Y 2 ;
g - y o= - \
» |l neuron — nucl. gracilis et cuneatus \

» Il neuron — nucleus ventralis posterolateralis thalami
= gyrus postcentralis (upper ?/,)

Second neuron

Posterior spino-
cerebellar tract

v low touch and pressure

Anterlor spino-
cerebellar tract

Medial

lemniscus Cuneocerebellar

fibers

» tractus spinothalamicus anterior (ventralis)

= trigeminal lemniscus

Nucleus gracilis
Second neuron

Nucleus cuneatus
Lateral spino-

thalamic tract ‘I" Accessory nucleus cuneatus
= - - M Posterior spino- v /
(lemniscus trigeminalis): ceebelrtact | ‘ | ,/77 s
LY | , roprioception
. Anterior sg:l;c:- 4—\ ‘
v" orofacial touch and pressure e

Anterior spino-

. . . thalamic tract
» | neuron — ganglion trigeminale

Second neuron

» |l neuron — nucl. pontinus (sensorius principalis)

> Il neuron — nucleus ventralis posteromedialis thalami i 2 Spnlganglon eraryon e bod]
= ﬁirus iostcentralis (lower /) : Alpha motor neuron

Prof. Dr. Nikolai Lazarov 4



Pain and temperature system

Ascending nociceptive pathways

||
(anterolateral system):
v' pain (nociception) and temperature
> | neuron — ganglion spinale Feencsphalon
> Il neuron — spinal laminae |, Il and V = tractus
spinothalamicus lateralis = lemniscus medialis nsms
> lll neuron — nucleus ventralis posterolateralis thalami = s nucless
gyrus postcentralis (middle and upper /), rostral part
of gyrus cinguli, insular cortex (limbic system) Reticdothalamic
[ | i i " \ Pretectal puceus
Spinal pain system: Py
Mesencephalon I{! I \\\_ jjc::::r
;H -~ / nucleus
" \.

v’ lateral pain system — “rapid pain”
(“neospinothalamic system”)
» tractus spinothalamicus lateralis

i A
| L N
e Gigantocellular
nucleus

v" medial pain system — “slow pain”
(“paleospinoreticulothalamic system”) it Il @k
» tractus spinoreticularis et tractus spinotectalis fylif.fg-;g;% .
{/ 4 raphes magnus
‘l';"-"!' \ i/

ff
Paleospino- ———Hj/
f

v" tractus spinotectalis = colliculi superiores

= Dorsolateral system: laminae Ill and IV, | and V
V' tractus spinocervicalis = nucleus cervicalis lateralis ! Il
spinatha :;:c.: /‘“ %
\ .{-‘,I

v' tractus spinomesencephalicus =
substantia grisea centralis

$pinal cord

Prof. Dr. Nikolai Lazarov



Pain and temperature system

» Head pain and temperature system

Qv
v" | neuron — ganglion trigeminale k %
N

= tractus spinalis n. trlgem]uﬁalusm }x{,
v Il neuron — nucl. spinalis n. trigemini § \ﬁ _

Thalamus,

ventral postero-
medial nucleus

(i_\_.

Trigeminothalamic
tract

= lemniscus trigeminalis

v" Il neuron —

Trigeminal
ganglion

nucleus ventralis posteromedialis thalami ) X / A
_ orapori ) — -@, > st
=> gyrus postcentralis f:;{m:w*{ —_— A S .
Caudal part () | ‘ . Eﬂﬁ”hm""*

(lower 1/,)

Prof. Dr. Nikolai Lazarov 6



Proprioceptive pathways

= from the lower limb to the cerebral cortex:
v' posterior column-medial lemniscus pathway:.-/

P
» | neuron — ganglion spinale Lt
» |l neuron — nucl. thoracicus (Clarke-Stilling) '
» Il neuron — nucleus Z in the medulla

> IV neuron — thalamus = cerebral cortex

= from the trunk to the cerebellum:

v’ tractus spinocerebellaris posterior
» | neuron — ganglion spinale

» |l neuron — nucl. thoracicus (Clarke-Stilling)
= tractus spinocerebellaris posterior (Flechsig) =
cortex cerebelli L
v’ tractus spinocerebellaris anterior

» |l neuron — nucl. thoracicus (Clarke-Stilling)
= tractus spinocerebellaris anterior (Gowers) = \

rostral part of cortex cerebelli "
v" tractus bulbocerebellaris — from the upper limb

» | neuron — ganglion spinale

> |l neuron — nucl. cuneatus accessorius =
tractus cuneocerebellaris = cortex cerebelli

¥ _ —— Pedunculus cerebellaris superior

\
5
;/_‘\— = Varmis cerebali
fad: DR
=

( ™ Pedunculus cerebellaris inferior

.~ Traclus spinocereballans posterior
-

_~ Tractus spinocerebellaris anterior
-

-~ Nucleus theracicus
T posteriar

" Ganglien sensorium
nervi spinalis

Abb. 605 Leitung der unbewussten
Tiefensensibilitit;
Ubersicht.

Prof. Dr. Nikolai Lazarov



Proprioceptive pathways

= proprioceptive pathways of the head:

v" | neuron —

nucl. mesencephalicus n. trigemini
= tractus mesencephalicus n. trigemini

= nucl. motorius n. trigemini

v Il neuron —
nucl. ventralis posteromedialis
= gyrus postcentralis

Prof. Dr. Nikolai Lazarov

Mechanorezeption und Propriozeption im Kopfbereich |

] Thalamus
(VPN

Lemniscus —

= Nucleus
trigeminalis —l

mesencephalicus
n. trigemini

{Massaterreflex) ‘

(Blinzelreflex, n ‘
ome . .~ Nucleus 5=

—_ motorius - e, e
Lemniscus n. trigemini -
medialis |

| = Nucleus

MNudleus principalis
cuneatus n. trigemini
und gracilis
MNucleos
spinafis
2 Substantia - trigemini
" £ gelatinasa

Radix motoria

n. trigemini:

1. zur Kaumiuskulatug
2. zum M. mylohyo-
ideus und

3. vorderen
Digastrikusbauch

allgemein somatoafferent = Tiefensensibiitss
allgemein somatoafferent — Berithrung

_ speziell viszeroefferent — Motorik

8



23 Ascending interoceptive pathways

= Sensitivity from body’s viscera (organs) —

predominantly nociceptive, common way

with pain and temperature pathway: o y
v" conventional visceroceptive pathway: -

» | neuron — ganglion spinale

» |l neuron — subst. intermedia medialis
= tractus spinothalamicus lateralis

> |ll neuron — nucleus ventralis
posterolateralis thalami =
somatosensory cortical areas

v’ accessory visceroceptive pathway:
» | neuron - nervus vagus
» |l neuron — nucl. tractus solitarii

» Il neuron — nucl. ventralis posterolateralis

Prof. Dr. Nikolai Lazarov 9



AL Motor (efferent) pathways

= Pyramidal motor system — two neuron system:

v tractus corticospinalis (pyramidalis)

v tractus corticonuclearis
(corticonuclear system)

= Extrapyramidal motor system
(basal ganglia system) sirnse

Nuclei pontis ~

— multineuronal and polysynaptic =~ ="

Tractus bulboreticulospinalis etc.

= Oculomotor system:

v frontal eye area
(area 8, parts of 6 and 9 areas) | \ ¥

v prefrontal cortex

Prof. Dr. Nikolai Lazarov 10



corticospinal (pyramidal) tract — 1 million fibers:

v" controls all of our voluntary movements =
spastic cerebral palsy

v' 1/, of the fibers from gyrus precentralis (“motor strip”)
and lobulus paracentralis (Brodmann’s area 4)

1/, from the premotor areas (areas 6 and 8)
1/, from somatosensory cortex (areas 3, 1 and 2)
posterior limb of internal capsule

crus cerebri = fibrae pontis longitudinales

AN N N N

pyramidal decussation — 85% decussate

» lateral (crossed) corticospinal tract =
to the contralateral side in the medulla oblongata

» anterior corticospinal tract = 15% uncrossed
to the ipsilateral side in the medulla oblongata

Prof. Dr. Nikolai Lazarov

Pyramidal motor system

Anterior central
convolution

Lenticular nucleus \\

2

Internal capsule

Head of caudate nucleus
Corticomesencephalic
tract

Corticonuclear tract

o |

Corticospinal tract
(pyramidal)

Cor ine tract
Cerebral peduncle

AR

T

r Medulla oblongata

(direct)




L ateral and anterior corticospinal tracts

Corticospinal tract Leg Trunk A Motor cortex
oG (precentral gyrus)

Ant. limb of ; J & B pyramidal cells

internal capsule Association

: cortex
Claustrum - R Fibers to lower extremity
External capsule . Fibers to trunk

. Planning
Fibers to upper extremity
Globus pallidus Post. li i
'ost. limb of intemnal capsule  ----------==--mcemmeemean e e e e 2 S i S S
Genu of internal capsule Corticospinal tract
MIDERAIN Temporopontine tract
Crus cerebri
Oculomator (lil) nerve Frontopontine tract Cerebellar Basal
hemispheres ganglia
Medullary
pyramid PONS
" . Premator
Longitudinal fibers in
Lateral basilar portion of pons : ?J' Programming
corticospinal N o
Abducens nerve g
tract ﬂ \ <
MEDULLA /0 AW T TtTTTTTITTT
M1 — i i
Pyramid i g g
Hypoglossal nerve r B
MEDULLA
Pyramidal decussation
' Execution

Lateral corticospinal tract

Anterior corticospinal tract
(crossed-axons of neuron 1)

(uncrossed-axons of neuron 1)

Cerebellar .; ~
intermediary - b
e — e,

cs
To motor endings % .
in MM. of forearm ot i | Pyramidal
Uncrossed  and hand %_ N ,; . tract
lateral T T4 Internuncial cell-neuron Il Feedback 5 J/
corticospinal i

tra c? A in intercostal and %_ Vertral rootfiber . = B T - 3 i (o et i e i
segmental back oL o
MM, L4 \
To motor endings in % Anterior horn cell-neuron Il Somatosensory .)\
Foe = S o

NB: The corticospinal tract terminates predominantly on interneurons,

= . J
‘na[ common gatﬁwaxi on[x rare[x — d'zrect[x on the lhrae motoneurons!

Prof. Dr. Nikolai Lazarov 12



Pyramidal motor system

= corticonuclear (corticobulbar) tract:

aaaaa

v from the lower /; of gyrus precentralis

CORTICOSPIMAL, CORTICOBULEAR ARD
CORTICOPONTINE TRACTS

--motor
4 coriex

v genu of internal capsule

v'crus cerebri 2 e thalamus
peduncle - 8%+ ] tcrggtmpm“”e :TMI:?::::;:::N |
: . . cotticobulbar---1- -.pontine gray ;‘::;‘:::’n s |
pars Ventralls peduncu“ Cerebrl tl;:;;stem ----- --fnialmnlornuclei = //
-t:ortticospinal ===qk == .
‘/ Cort|C0nUC|ear axons |nnervate il e Emlsaliun
card ;__‘
cranial motor nuclei bilaterally |

v they directly innervate the nuclei for cranial nerves
V, VII, Xl and XII

- ’
v indirectly innervate nuclei for nerves lll, IV and VI AN ()
1 1 :Lﬁ:"g r::“ to muscles of
via interneurons etk

N NB: The 'bulb'is an archaic term ﬁor the medulla 06[0ngata.

Prof. Dr. Nikolai Lazarov  In clinical usage, it includes the pons as well ! 13



Extrapyramidal motor pathways

Feedback multineuronal and polysynaptic CIrCUItS{hrough jfsubcortlcal nuclel
v' striopallidal system '
v’ substantia nigra
v subthalamic nucleus
v cerebellum

Pathways to peripheral motoneurons.::

" : 1
— i\ ~
.. N —Y%——‘ Frontopontine
\ ’ { s tract

Meastaser Hotrtasern

V' cortico-rubro-spinal tract — extremities: P o mui i v
» tractus frontorubralis = nucleus ruber D1 ‘ ik Sl
> tractus rubrospinalis puamenand ——— | -‘\f esdol caite
v cerebello-rubro-spinal tract: e T e
» cerebellar cortex = deep cerebellar nuclei (/ Rednuceus
> tractus cerebellorubralis = nucleus ruber 52‘1"’;.:.’321’::;‘) / g —— "o
> tractus rubrospinalis N paff e
V' cortico-reticulo-spinal tract: " ::t";‘;:m AR o
> fibrae corticoreticulares => nuclei reticulares fidkse SIWL L A
> fibrae reticulospinales — medial and lateral parts i \ I\ | ‘ J ,'k '“‘““‘”;’“““
v cerebello-reticulo-spinal tract: °‘“°’f:::!_}“‘ Vot o
» cerebellar cortex =>_nucle_zus dentatgs ' et o f} | petr
» tractus cerebelloreticularis = nuclei reticulares R /ﬂ\f\j \'\ \ - ecospinalact
> tractus reticulospinalis oy E \ 1\ -
v cerebello-vestibulo-spinal tract: e \ -;\ N
> flocculo-nodular cerebellar cortex = nucleus fastigii™"™"” \ ) }:J Apha motor neuron
» tractus cerebellovestibularis = nucleus vestibularis lateralis N e

al Fiber v Fiber

_ tractus vestibuloseinalis

Prof. Dr. Nikolai Lazarov 14



Basal ganglia pathways

= Closed reverberating circuits
Of the basal ganglia: CEREBRAL NEOCORTEX
v" striatum is the main acceptor 7 Al %

-
=" \
e : -

A Ve - -
x -

-~

Y

v pallidum is the main effector (e Nt g

~,

(N \
-‘;Ma!or -,‘

[ THALAMUS (intralaminar, }J [ THALAMUS (principal) I
= N.c lis lateralis N. ventralis lateralis
7 N. centromedianum N. venlxﬁs anterior +

A

Supplementary Primary
motor cortex motor cortex

STRIATUM

Premotor
cortex

ANSAL SYSTEM
MIDBRAIN oy
TEGMENTUM (é

SUBSTANTIA

—3p» NIGRA

PALLIDUM
(internal)

PALLIDUM
(external)

N. SUBTHALAMICUS ]

Cortical efferent fibers
to brainstem
and spinal cord

Thalamus —-—r \ ?—-— Putamen

Centromedian
nucleus

Clobus pallidus,
lateral segment

Ventral lateral
nucleus

Clobus pallidus,
medial segment

Subthalamic
nudeus |

Compact Reticular
part part
Substantia nigra

Prof. Dr. Nikolai Lazarov 15



Dura mater
Arachnoid

Fia mater Asmchnokd vt~

Meninges of the CNS - protective tissue

= Dura mater (Pachimeninx),

. . Dura mater (2 layers)
dura mater encephali ot by -
2neep S g
u Leptonlenn‘]x and spinal cord e

(Lepto- from the root meaning thin in Greek): e

v'Arachnoid mater,
arachnoidea mater encephali

v'Pia mater,
pia mater encephali

.....

Prof. Dr. Nikolai Lazarov 16



Cerebral dura mater structures

= sickle-shaped falx cerebri
= tentorium cerebelli
= falx cerebelll

= diaphragma sellae

Optic nerve

= cavum trigeminale (Meckeli) -

Dorsum sellae \

Superior
sagittal sinus

Inferior
sagittal sinus

Tentorial notch
Transverse sinus

Straight sinus
Confluence of the sinuses

Occipital sinus

Tentorium
cerebelli

i . i Neurohypophyszis
Sinus intercavernosus posteriar // v

Infundibulum — __
-

— ———— Pars tuberalis
Diaphragma sellae —__ .
=S 5

N. opticus [1I] — —— Parsintermedia | Adenohypophysis |/

Sinus saginaks superior ®  Fal corstet
Dure. mater craniahs |

V. nasobonialls ® |

A cphmaimica ®

b  ®Sinus saginals inferior
i

Sinus intercavernosus — — -2
anterior

| P T —
I' @A ethmodaks arterar
—— Pars distalis R\ M. rectus suparior @  Sinus inlercavarnons anterior
A

4 N, ootcas [1)
. lovator palpatrae superiors & -

A carolis inferma.
Buftus oul

, # N, ophnamicus V1]
. [
. ptcus [1 ® A meninges media, . rontaks
M. trechiearis V]
V. lacrmaia @

N, ocummatonys I

Sinus sphenoidalis 4

W, ciliares & —

i \ N 7 ' » N malaris (V2]
L V. ophihalmica superior @ . _ / i
Os sphenoidale, Corpus

Plasus carsticus
e

4 \ 3 ) AR nake®
Siroy sphanoparetais & — AL meningeas (V)
A carchis interna @ @A menngea mecia
(Proc. clinoideus medius) 5 .~ Suleus prechiasmaticus A N patrcsus major
Noopticus [l . N = abinsaenn s~
A. carotis intema, Pars cerebralis ~ _ T —— Diaphragma sellae

_ - @A tympanica supsrior
.~ & N. patrosizs minoe
Hypophysis — 7l i ’

~ @A maninges Media
R parietalis

A. ophthaimica ~. & " gl
~w —— ——— Hypophysis [Glandula pituitaria]

®A meningea meea.
i . povors
s N wgemminus V]
N taciast VI
L ——— N, abducens [VI] P basiar &
N. oculomotorius [HI] -
-

N. vestibulocochlearis

(vaify
Sinus potrosus ® <
uperior

N. trochlearis [IV] — _

T @ Sinus pevosus sperioc
N. giossopharygeus | = W) K irtarmosus
— —— Fissura sphenopetrosa [ 4 i ’,’ Y # Snus sigmoideus
Tentorium cersbeli < ‘* " = @ (R meni i8]
(A bccpituis
S ansvarus @ S
; ]
N. ophthalmicus [V1] —_ _ ——— A. carofis interna, Pars cavernosa Hovagus X o 7
N. maxillaris [V/2] ——

N, accessorius [X] & 7 ™ Foramen juguiare
N. typoglossus [XI1] * @ N, abducons [VI}
" ———— N. mandibularis [V/3] A ventsorals, Pars mwecranizis @ ¢
Ganglion trigeminale —— :

M. mocasserius (X1}
* @A versealis. s, meninget

\ " Medula opiongata
\ Y Falr oarobs

. magna esreon @

Sinus sagitala interor &
Sincs rectus
Confluens

 Srus sagitals speror

NB: dura mater (Latin "hard mother") 17
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NN XX

NN X X XX

Cranial dural venous sinuses

superior sagittal sinus
Inferior sagittal sinus =<0 &
transverse sinuses = A5 R
sigmoid sinuses = =St b

......
wwwwww
Gemnulaiiones ~

aaaaa

occipital sinus B
straight sinus (sinus rectus) >
petrosquamous sinus
superior petrosal sinuses -

inferior petrosal sinuses =

cavernous sinuses =
Intercavernous sinuses,
anterior and posterior

See detail Falx
Superior inB cerebri
sagittal sinus

Inferior
sagittal sinus

Cavernous
sinus

Spheno-
parietal
sinus

Inferior
petrosal
sinus

"
' Straight
sinus
Superior
Transverse petrosal sinus
sinus

Tentorium

cerebelli

Sigmoid
sinus

Internal
jugular vein
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Arachnoid mater

Arachnoid granulations (or arachnoid villi) — in the sinuses
Pacchioni's granulations  or pacchionian bodies
Antonio Pacchioni (1665-1726) (@ %s%:
spiderweb-like layer (hence the name)

subarachnoid space = filled with
cerebrospinal fluid

subarachnoid cisterns:
v cisterna cerebellomedularis

Chiasmatic clstern

cisterna pontocerebellaris Garotccen

Cistern of lateral

cisterna ambiens o ol

cisterna trigeminalis s Commncating ey
. . o . :meor Middle cerebral artery

cisterna cruralis s R ———

chases posterior cerebral
artery and superior

cisterna interpeduncularis — creber e

pontine cdstem Anterior inferior

cisterna carotidis . sy

Trigeminal cistern

Fracculus

AN N N N N RN

cisterna chiasmatis i o
cisterna fossae lateralis cerebri Vertebra arery Lateralcerebelo-

Pasterior Anterior  medullary clstern
spinal elstern spinal clstem

Prof. Dr. Nikolai Lazarov 19




Cerebrospinal fluid

= liquor Cerebrospinalis — secreted by the choroid plexuses (~ 50-70%)
Into the ventricles and in the subarachnoid space

Corcbrospinal fluid s secreted into : — e

v clear, colorless liquid — semwsmonsmie ==

the central nervous sysem.

— Arachnokd
B~ willi

v slightly alkaline g__.: | "y N
v’ specific gravity ~1.007 :f W@ >
v similarly to blood plasma: o '!'__‘_' D/

> inorganic salts mmwmm:“m_ N/ B

> traces of proteins Y g/ .

» glucose i [
v serves to: o e

» support and cushion :‘f,,;“:"““'

the CNS against trauma e
» remove waste products P

of neuronal metabolism

Prof. Dr. Nikolai Lazarov 20



Pia mater

= very thin membrane, Latin "tender mother"
= neural crest derivative

= vascular membrane — nourishing the brain: o.—

v" superficial epipial layer — sheet of flat cells

Pia ——=

v inner membranous layer — fibrous tissue, s —
intima pia e s

Skull
Dura mater
Arachnoid

Pia mater Brain tissue ——

'i

(AR and [OF=1"
O, o= =
= | 5 &
\ K ‘,- i T o Y
\ ' A

‘. -.ae AN \
5 A . 7 4,

X7

£y
fj. =4 )“’{ “
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Blood supply of the brain

pericallosal

= Vertebrobasilar system: == |
v  aa. vertebrales = a. basilaris | \*

Arteria cerebri anterior
Arteria cerebri media

- Caroti d Syste m : camh:al - _ ‘ e
o eI |
v_a. carotis interna Dl

Arteria cerebri posterior

= Communication:
v circulus arteriosus cerebri

imternal carotid
1~ external carotid

COMmMmon carotid

Middle cerebral artery

rrrrrrrrrrrrrrrrr

Vertebral artery

nnnnnnnnnnnnnnnnnnn

Common carotid artery

Arch of aorta

22

Prof. Dr. Nikolai Lazarov



Arterial blood supply

Vertebrobasilar system s
v' vertebral artery: bty pncree

» posterior inferior cerebellar artery ...
v' basilar artery:

. . . ) 70 X ~ SN =3 Vertebral artery
> anterior inferior cerebellar artery / ':""l .
: J <' Posterior inferiol

» superior cerebellar artery t‘

» labyrinthine artery
(internal auditive artery)

» pontine arteries
> posterior cerebral artery cesbralartery

Central sulcus

}’ . / ’I_' ‘:{-
’/’f"’/f%)

Precenfral gyrus

Trigeminal
nerve

Basilar artery

Prof. Dr. Nikolai Lazarov 23



Arterial blood supply

Anterior parietal (posteentral suleal) artery

= Carotid system :

v internal carotid artery

Terminal branshes ot
anterior o I artery

al

(Ce e b ral part): e

Left middle
tebral artens

Left anterior

o > anterior cerebral artery = -

Anterior
cerebral
artery

ipitotemporal

(4) Cerebral
part

Pusterior temporal branch

anterior communicating artery

Middle temporal branch

Left internal carotid artery
erior terminal branehes drunks)

Palartemporal artery

» middle cerebral artery =
“a. haemorrhagica” (of Charcot) ﬂﬁt"ﬁf

process

Central sulcus

Mastoid
process

Precentral gyrus

Thalamus

Central sulcus

3 Nucleus Precentral gyrus
S caudatus g¥

Corpus

Lateral sulcus

Lateral sulcus

Frontal lobe

: Frontal lc
Capsulainterr
o— Putamen .
Massenblutung - Occipital
im Bereich der Claustrum

Basalgangfien Aa. lenticulo-

striatae

Globus
pallidus

Acerebrl —= | U Medulla cblongata s -
7 g C

media 1 1 < B4 Medulla cblengata
_ b

Prof. Dr. Nikolai Lazarov 24
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% Circulus arteriosus cerebri (circle of Willis)

A, communicans . A carotis interma Hin. olfastori [I] @ .
antedor Aol i A. communicans anterior @ | | ; Foramina cribrosa
iy i f’ =4 f Pars posteommunicaks @ | I /
- ~ f A. carabri anterior { . il \ 1 7 / Hypophysis
o | - | Pars precommunicalis @ | \ 1 P, 5
i j Mt % e N, opticus {If) y \ ' 7 / Canalis opticus
?H"\\__ﬁ"h S A carotic inlema, & \\ A \\ \\ 1l ! ! "!
=y s \ A "Pars carehralks | % \ / ) / 1 Proc. clinoideus
Y b 5 ¥ + /' anterior
I A, ophihalmica @ \\ s
y o A, cerebri \ N 3
A, comminicans R I L A corebri media @ | N,
posterior -

5
N. trochlearis [IV] & N

\ e
! = ruptuTiert: W rortale \\\\ / voson
’
i == Aneurysma ) b §
ity L einer Mirn- V. ophthalmica suparior & \\ \\\.
e - N. lacrimalis
idalraum basisartere 8 \\\: - Flasura orbitalis
\ »" superiar
f = N. ahducens [VI] & « #
“
THO! WILLES, M.D. ol 2 W, nasociliaris & . ™  Feramen ratundum
Sinus 8 Ny 2
[ ] b sphenoidalis = N. oculomoterius (] & ~
m illi A semmunicans aMarier A carots interna, @ - _~ ® A, cerabri pasteri
0 aS I I S Pars cavernosa .

Pars postcommunicalis = — — —ha, ia
A, carabrl amerior o : . £12. Conrals Rnisionidisie § N. maxilaris [ViZ] & ~ -+ Sulcus caroficus
Fars precomimunicalis ——— _, —— Aa. centrales anteromediales -

A communicans posterior @ — _
Plaxus caroficus Intemus & —

(1621-1675)

A. carolis interna. Pars cetsbralis -

Foramen lacerum
_— A eentrales antorelab =

Pars insulars —— & Flaxus VENOSUS carchicus intemus & — _
A, corabri media { o Plewus venosus @ —— § __ - Foramen ovaie
\ Pars sphenaidalis. — e = : i foraminis ovalis
s poelhar e e S~ R chinsmaticus N. mandbularis [Vi3] & —— —— Sulcus . meninge:
e RLonand ccutomata ( Pars @ mediag
[Pamuosh:orrlrnuni:alis - e o A thalamoluberals A neaciei | orecommuniealis =

= " — — Apax partis nelrosa
A carebri pasterior 1

e ™ R, hypothatamicus
N o™ AR wberis cinered
“. ™A suparior carabell]
™ Ma. centreles posteromediales

Pars precommunicalls =~

Aa, pontls —— -
™ Aa. mesencephalicas

osph Anterior cerebral artery,

- . postcommunicating part,

= A tabyrinthi segment A2

Anterior communicating
artery

A basdaris

= Heptagon of Willis: ...

A, spinalis antarior —

™ A inferior antorior cerebeli Internal carotid artery

Anterior cerebral artery,

—— A. infarior posterior carabell precommunicating part, Middle cercbral artery,
segment A1 sphenoidal part,
segment M1

v/ anterior communicating artery = ...

postcommunicating part,
segment P2

Middle cerebral artery,
insular part,
segment M2

v_ anterior cerebral arteries

Lateral occipital artery,
segment P3

v posterior communicating arteries ===

Posterior inferior
cerebellar artery

Posterior communicating
artery

Anterior choroidal

artery

Pontine arteries

Superior cerebellar artery
Basilar artery

Medial occipital artery,
segment P4

Vertebral artery Anterior spinal artery

v’ posterior cerebral arteries
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= superficial cerebral veins:

v wv. superficiales cerebri =
Into dural venous sinuses

= deep cerebral veins:

v wv. profundi cerebri =
V. magna cerebri (Galeni)

= communication:
v VV. emissariae
v wv. diploicae

= cerebellar veins
= V. magna cemrnggri

. Venous drainage of the brain
Y

Quadrigeminal plate

“" = Pprainstem veins:

v medulla oblongata = e
sinus occipitalis, sinus petrosus .
inferior, v. jugularis int.

v/ pons = sinus petrosus superior, -
sinus transversus *

v midbrain = v. magna cerebri
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