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OPAT'MOI XTO K.N.X.

i. BLOOD-BRAIN BARRIER
(CEREEBRAL VASCULATURE)

brain

iii. BRAIN-CSF BARRIER
(PlA ARACHNOID)

ii. BLOOD-CSF BARRIER
(CHOROID PLEXUS)

DEVELOPMEMNT
(neurcependyma)

(ependyma)

braim |

iv. CSF-BRAIN BARRIER
(NEUROEPENDYMA)




OPAT'MOI: AIMATETI'KE®AAIKOXY, AIMATOX - E.N.Y.
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AIMATEI' KE®AAIKOYXY ®PAT'MOX
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IHAPATQI'H E.N.Y.
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OPAI'MOX AIMATOX
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OIAHMA EI'KE®AAOY
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AITEIOT'ENEX OIAHMA EI'KE®AAOY
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KATAPIT'HXH AIMATEI'KE®AAIKOY ®PATI'MOY

The BBB can be broken down by:

Hypertension (high blood
pressure): high blood This should open ]
1

pressure opens the BBB up the blood-brair

Development: the BBB is not fully barrier!
formed at birth. ki
Hyperosmolity: a high
concentration of a substance

in the blood can open the
BEB.

Microwaves: exposure to
microwaves can open the
BBB.

Radiation: exposure to radiation
can open the BEBB.

Infection: exposure to infectious
agents can open the BBB.

Trauma, Ischemia, Inflammation,
Pressure: injury to the brain
can open the BBB.




KYTTAPOTOZIKO/QEMQTIKO OIAHMA EI'KE®AAOY
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EI'KOAEAXMOI EI'KE®AAOY




EI'KOAEAXMOI EI'KE®AAOY

BRAIN HERNIATION

;aubfalcmc— <€—Cingulate gyrus under falx cerebri
L emation Compresses Anterior Cerebral Artery

Uncus under tentorium cerebelli

l\. Compresses CN lll at base of Midbrain
Transtentorial /

hemiation

\ Cerebellar tonsil (& brainstem) through Foramen Magnum
Tonsillar hemiation €= Damages respiratory control centers in lower medulla




EI'KOAEAXMOI EI'KE®AAOY

NS

gCommon CNS Herniations:

e Subfalcine: common,
Headache contralateral
leg weakness.

Transtentorial:
occulomotor (CN III)
paresis (ipsilateral

dilated pupil, abnormal
EOM's), contralateral
hemiparesion.




EI'KOAEAXMOI EI'KE®AAOY




EEZQKPANIAKOX ETKOAEAIMOX ETKEDAAOY
(FUNGUS CEREBRI)




AITEIQXH K.N.X.

Evykégpaloc:

* 2% tov oLVOALKOD AEOVG TOV CWHATOG
*20% tov KAOA

* vevpwveg — AMOKAELOTIKWS YALKOCN




AITEIQYXH ETKE®AAOY - APTHPIEX
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AITEIQXH EI'KE®AAOY -
ANAYXTOMOQYEIY (KYKAOX WILLIS)

Anterior cerebral artery Anterior communicating artery

Ophthalmic artery Optic chiasm

Infundibulum

Circle of Willis Recurrent artery of Heubner

(medial striate artery)
Internal carotid artery
Middle cerebral artery
Lenticulostriate arteries Anterior choroidal artery

T Posterior communicating artery

Superior cerebellar artery
Posterior cerebral artery

Pontine arteries

Anterior inferior cerebeller artery

; ; . < Basilar artery
Labyrinthine (internal auditory) artery

Posterior inferior cerebeller
artery (PICA)
Vertebral artery

Posterior spinal artery

" Anterior spinal artery




AITEIQZH ETKE®AAOQY - ANAXTOMQXEIX
(EEQ ME EXQ KAPQTIAA)

Me 0@OaAuk): a: mpoowmikt) — b: yvabiwaia — c: peomn pnveyykn
Me oxkAnoa unviyya: d: péon pnvieyykr) — e, £ tviakn




AITEIQZH ETKE®AAOQY - ANAXTOMQXEIX
(EEQ ME EXZQ KAPQTIAA)
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AITEIQYXH EIT'KE®AAOY - KATANOMH
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AITEIQYXH ET'KE®AAOY (AIATITPAINONTEXZ KAAAOI)

4 . Two Kinds of

Arterial Branches
Anterior ,middle and
posterior cerebral arteries
and the cerebral arterial

circle all possesses
the following:

cortical branches
central branches ac.BN) A

Few anastomoses existamong
separate branches. If a branch
is blocked or broken, the target
area suffers a deadly attact,either
stroke or bleeding, resulting in
losses of sensation & paralyses.




AITEIQYXH EIT'KE®PAAOY (XQPOX VIRCHOW - ROBIN)




AITEIQXH ET'KE®AAOY - ®PAEBEX
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AITEIQXH ET'KE®AAOY - ®PAEBEX

Internal cerebral
vein

Basal vein

Great cerebral
vein
Tentorium

e MolGraw-Hill Companies, Inc.
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AITEIQXH NQTIAIOY MYEAOQOY -

APTHPIEX

Anteriar cord
artery

Posteror spinal artery

l.l :' Anterolateral
system,

|
Arterial
VaSOCOrOrda

.r"':‘_-‘

Anterior
spinal
artery

Postenor spinal
artery

2011 UTHealth




AITEIQXH NQTIAIOY MYEAOQOY -
TMHMATIKEYXY APTHPIEX

Segmental Arteries

At each vertebral level from T4 to the sacrum, a pair
of SEGMENTAL ARTERIES branches posteriorly from
the aorta to supply blood to the vertebral body, posterior
elements, spinal cord, and costal structures.

Anterior spinal
artery

Spinal

Posterior branch

branch

Intercostal
artery

Segmental
arteries

Anastomoses

Aorta




AITEIQXH NQTIAIOY MYEAOQOY -
TMHMATIKEYXY APTHPIEX




AITEIQXH NQTIAIOY MYEAOQOY -
APTHPIA ADAMKIEWICZ

W Posterior spinal arteries

5

Anterior spinal artery - Sulcal arteries

Artery of Adamkiewicz
Radicular anterior artery

748 Wiss, | Radicular posterior artery
Vertebra T9 F— T % Spinal branch

) Dorsal branch
: : Vertebral branch
' Posterior intercostal artery




AITEIQXH NQTIAIOY MYEAOQOY -
OAEBIKO IMAEI'MA BATESON
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AITEIAKO ETI'KE®AAIKO EIIEIXOAIO (AEE)

Alpvidla, E0TIAKN ATIWAELX EYKEPAAIKNG AelTOLQYIAC, 1] OTTOLA:
* dlxQKEL MEQLOOOTEQO ATIO £V 24wWE0

N

T empépel tov Bavato, aoxETWS XOOVIKNG dlXxQKELNG




ITAPOAIKO I2XXAIMIKO EIEIXOAIO
(TRANSIENT ISCHAEMIC ATTACK |[TIA))

Alpvidla, E0TIAKT ATIWAELX EYKEPAAIKTG AELTOLEYIAG, 1] OTTOLX
Olxpret ArtyoteQo amo éva 24wQ0 KAl OQeiAeTaL 0g aveTTaQKN
ALUATWOT TG TIEQLOXT]S

Mmoet va aooa KaL o€ €TeQOTIAgLET TTEOTBOAT] 0POAALOV
AmoTteAel «KOdWVA KIVOUVOUL» Yl evOeAeXT] OLEQEVVIOT] TOU
aocBevovg, mpog EoAN YT AEE




INTAOOAOI'OANATOMIKO YIHOBAOPO
AITEIAKO ET'KE®AAIKOY EINEIXOAIOY

eYKEPAALKO upoaxTo (75 - 80%)
eyke@aAkn atpopoayia (15 - 20%)
LVTIAQAXVOELONG atpogEaryia (5%)




INAOOAOI'OANATOMIKO YITOBA®PO AEE

Strok@ ——o—e-up— Hemorrhagi

Subarachnoid hemorrhage
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INAOOAOI'OANATOMIKO YITOBA®PO AEE




INTAOOAOI'OANATOMIKO YIIOBAG®PO AEE

b

anastomosis

Infarct Penumbra
/s " Collaterals
&
Clot

Normal circulation Stroke with poor collaterals Stroke with good collaterals




EKAEKTIKH EYITAGEIA

“pathoklise” (< mabog + xAioig, Cécile & Oscar Vogt, dekaetia "20).

Watershed Areas of selective
vulnerability:

jLtiells: neurons > glia but
all if severe & prolonged
— Regions:
m CAl region of

hippocampus
(Sommer’s sector),

see red arrow

m Purkinje cells of
cerebellum

m Large cortical neurons
in layers 3 and 5




EI'KE®AAIKO EM®PAKTO

aOnowpatwon pueyaAwv aptnetwv (50%)

aOnowuatwon / AtmobaAivwon pkewv aptnotwv (20 - 25%)
eUPOAN) AOYw KaEdlakrg vooou (20%)

AQTNOLTLS, DX WOLOTIKO arveLELOUA (5%)

voool atpartog (<5%)




IMPOXDPATO EI'KE®PAAIKO EM®PAKTO




ITAAAIO ETKE®AAIKO EM®PAKTO




ITAAAIO ETKE®AAIKO EM®PAKTO




AOHPOXKAHPYNTIKH ANOIA




ANOZIKH NEKPQYH XTIBAAQN ®AOIOY EI'KE®PAAOY
(LAMINAR NECROSIS)




EI'KE®AAIKH AIMOPPAITA

tVIO0€ONG VEKQWOT] UIKQWV ayYyelwv oe vtéptaomn (40%)
atpoeaykn) dtxBeon (AELI vooor atpatog, avtimnktka) (10%)
ayyelakéc dlapagties (~10%)

apvAoedwr) ayyeomabdewx (Alzheimer,...) (~10%)

apoEEaylax oe eyke@aAko éupoaxto (~10%)

nweoeécg (berry) avevpvoua (~8%)

alpoppaytla oe veomAaopa (“glioma apoplecticum”) (~5%)
KOKALVT, ap@petapives (<5%)

AYYEUTLS, DLAXWOLOTIKO arveVRULOUA (<5%)




IHA®OI'ENEIA EI'KED®AAIKHX AIMOPPATTAX

aneurysm ruptures, C. Satellite vessels
causing pressure on adja- rupture
cent (salellite) vessels

D. Amount of blood
extravasated into
brain tissue depends
on tissue turgor
opposed to intra-
vascular blood
pressure

A. Microaneurysm formed in parenchymal
artery of brain as result of hypertension.
Lenticulostriate vessels (shown) most
commonly involved, but similar process may
occur in other parts of brain, especially lobar
white matter, thalamus, pons and cerebellum




ITAOOTI'ENEIA EI' KED®PAAIKHX AIMOPPAI'TAX




EI'KE®AAIKH AIMOPPATTA




EI'KEDAAIKH AIMOPPATTA




IXTOA. EIKONA EI'KE®AAIKHX AIMOPPATTAX

«— TIQWLUT)




YIIEPTAXIKOX BYOOX




YITAPAXNOEIAHX AIMOPPATTA

O1E1 HwEoeoUg (berry) avevgvouatog (85 - 90%)
dLAXWELOTIKO arvevpLoua (5%)

AYYELAKES DAUAQTLES, TQAVHK, ALHOQEOY KT dixOeom),
voooL alpuatog, kokatvn / appetapives (<5%)




MQPOEIAH (BERRY) ANEYPYXMATA

| \/
anterior I
cerebral




MQPOEIAH (BERRY) ANEYPYXMATA




MQPOEIAH (BERRY) ANEYPYXMATA




MQPOEIAH (BERRY) ANEYPYXMATA

o emimtwon MA: 9/100.000 atopa-étn (Mayo Clinic),
1 -2% (vexpotoueqg)
o cemimtwon YAE Adyw onéews MA: 4 —20/100.000 atopa / étog,
W.0. nAwciac: 60 etwv, ? > &, KATvioua, LTEQTAON
* avénuévn emintwon oe o. Ehlers-Danlos, v. Marfan, v. von
Recklinghausen, moAvkvotikr) vooo vepowv (PKD1&2)
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EIIIITAOKEX MQPOEIAQN

Compression

Intrasaccular thrombosis




YITAPAXNOEIAHX AIMOPPATTA AOTI'Q PHEEQX
MQPOEIAOYX (BERRY) ANEYPYXMATOX




IHIEPIBAHMATA EI'KE®AAOY

Aponeurosis
Periosteum
Bone

Meninges

Dura mater
Arachnoid
Pla mater




EINIXKAHPIAIO AIMATQMA

Subfalcine herniation

Middle meningeal artery Transtentorial,
“uncal”, herniation ——

: Tentorium
Midbrain hemorrhages




EINIXKAHPIAIO AIMATQMA
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membrane
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Inner
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i
Arachnoid

YIIOXKAHPIAIO AIMATQMA

Severance of Sagittal si
bridging veins gf it . Bridging vein

T

Sagittal sinus

Hematoma

Threat of
transtentorial herniation —_

Tentorium

Subfalcing
herniation




YIIOXKAHPIAIO AIMATQMA




INPOKE®AAH - YHOEIIIKPANIOX AIMOPPAITA
KEODAAAIMATOQMA
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XYMBOAH TOY MAOGOAOI'OANATOMOY

PATHOILOGY

«Koxol pdptupes dvOpwtiotoy deBaApol kal mta,
BapBapoug voag Exdovtwvy

‘HpdxAertog, Iepi Tod mavtoc, IV




