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Question

CBF ?
bodyweight
Cardic Output

= 5 li/min

....

a. 0.5% of CO

b. 2% of CO

c. 5% of CO

d. 15% of CO




Our brain is very special

® Brain:
= weight ~1500g = 2% body weight

m CBF ~750 ml/min = 15% cardiac output
~50ml/100gr/min

m Metabolism:
= glucose

B No reserve or storage of oxygen and glucose

® Fully dependent on continuous blood supply
— collateral circulation (“alternative ways”)



Arterial supply - precerebral

B Common arotid arteries

= External carotid artery 1 \

= Internal carotid artery

m Vertebral arteries

external carotid artery

internal carotid artery

common carotid artery

Aortic arch




Arterial supply

m Carotid (anterior circulation)
| 80%
Common carotid artery->

= Internal carotid a. (ICA)->

» Middle cerebral a. (MCA)

» Anterior cerebral a. (ACA)

® Vertebrobasilar (posterior circulation)
= Vertebral a. 2
m Basilara. -
» Posterior cerebral a. (PCA)
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Circle of Willis

Anterior cerebral a:

Internal carotid a.

Middle cerebral a.

Posterior cerebral a.

Basilar a.

Vertebral a.



Circle of Willis

Anterior cerebral a: "l Anterior_
\ e communicating a.
Interbal carotid a. |
iddle cerebral a.
Posterior

communicating a.

Posterior cerebral a.

Superior cerebellar a.

Basilar a.

Anterior inferior
cerebellar a.(aica)

Vertebral a.

Posterior inferior
cerebellar a. (pica) 9 b



Circle of Willis: variants




Circle of Willis




Collateral supply:

circle of willis

m Carotid system left «<» right

m Carotid <& Vertebrobasilar
system



Collateral supply: anastomosis

m ‘overlap’




From vascular supply

to brain functions



Middle and anterior cerebral artery
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__| Anterior cerebral artery

_| Medial cerebral artery

__| Posterior cerebral artery

M.C.d. «——» a4d.C.d



Language

Broca and Wernicke
area:

® In which lobe?

® On which side?

® In which vascular
territory?



I Posterior cerebral artery

Occipital lobe: visual cortex
PCA



A& Optic chiasma

Optic tract

Lateral
Superior - : geniculate
colliculi % nucleus

Visual cortex

Visual tracts

Field Area

Area
(Language)
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Vertebral and basilar arteries
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Deep small vessels

Lateral ventricle

. \ Caudate nucleus

Internal capsule

o \ Putamen and

globus
pallidus

——MCA
superior
division

T A

inferior
division

™ Lenticulostriate
Anterior cerebral ~ Recurrent artery Internal carotid Middle cerebral arteries
artery (ACA) of Heubner artery artery Stem (M1)

© 2002 Sinauer Associates, Inc.
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Venous system: sinuses

dura mater (periostal) Sup. sagittal sinus

Granulationes
arachnoideae

dura mater (meningeal)

Sinus: venous channel within layers of dura
« Receives venous blood from cerebral veins
« Receives CSF through granulations 2 ﬁ:ﬂ



Venous system: sinuses

Superior sagittal sinus Inferior sagittal sinus
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Sinus cavernosus sinus rectus

Sigmoid sinus

Transverse sinus



Venous system: sinuses

m Cerebral venes —

sinus —

internal jugular vene —
brachiocephalic vene —
superior vena cava —

right atrium

When a clot forms:
Cerebral venous sinus thrombosis




Blood supply - When it goes wrong:

Cerebral blood flow (CBF) (mL/100g/min)

Normal CBF
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[ Oligaemia (viable tissue)
& Penumbra
Infarct

Ischemia =

insufficient blood supply
leading to oxygen deficit
in tissue and neuronal
dysfunction

(CBF below critical
threshold of 20-25
mL/100g/min)

Infarction =

tissue death



Stroke

B Sudden interruption of arterial blood supply to the
brain resulting in neurological deficits

m Ischemic stroke : occlusion 80 %

m Haemorrhagic stroke : rupture
=« Intracerebral 15 %

= Subarachnoid 5 %



Stroke: impact

m Globally, 15 million strokes a year

B |eading cause of long term disability at older age

Age-standardized
N stroke
<134.9 o S ..
| B v’ incidence per
[]179.8-216.1 y

[l 216.2-251.8

100.000 person-
B 251.9-336.3 ' years for 2010
W -336.3 :
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Stroke: impact

The top 10 causes of death in low-income
econcmies 2018

Lower respira...

Diarrhoeal di...

Stroke

Ischaemic he. ..

HIVIAIDS

Tuberculosis

Malaria

Preterm birth. ..

Birth asphyxi...

Road injury
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Ischaemic he...

Stroke

Alzheimer dis. ..

Trachea, bro...

Chronic obstr. ..

Lower respira...

Colon and re...

Diabetes mell...

Kidney disea...

Breast cancer

The top 10 causes of death in high-income
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Ischemic stroke

® Sudden signs of focal cerebral function loss

® Clinical signs depend on location of infarction



Ischemic stroke — 3 main causes

1. Large vessel disease
m Atherosclerosis

eolegher)

Atherosclerosis

Thrombotic stroke




Ischemic stroke — 3 main causes

2. Cardiac embolism
m AF, prosthetic valve

Atrial fibrillation
Embolus (clot) — (@ \ Inithe left atrum

=i
ks & . Thrombus (clot)
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Ischemic stroke — 3 main causes

3. Small vessel disease

Blocked
arteries




Small vessel disease

Genetic factors

Risk factors
Age & Hypertension

l l

Disturbance of NVU
Endothelial dysfunction

|

A R
Tight junction

The

Neuron / -

Increased BBB permeability
Hypoperfusion
Diminished CVR

Diminished PVS clearance
Microstructural damage
Inflammation

Neurovascular |
Unit /,’/ |

\
1§/
\(Endothelial cell / /

Matrix

CBF BBB Immune
regulation permeability

U

Brain Health

v

Structural brain
abnormalities

Neurotrophic
trafficking function

Figure: Gorelick 2017

Clinical manifestations
 Lacunar ischemic stroke

* Deep hemorrhagic stroke
« Cognitive impairment




Small vessel disease

®m Radiological:




Questions ?
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