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Overview

Development of CNS Vasculature

Anatomy & Structure of Brain Blood Vessels
Cerebrovascular Diseases (CVD)

Cases

A CVD Autopsy



Development of CNS Vasculature
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Anatomy & Structure of Brain
Blood Vessels
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WATER-SHED ZONES
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Structural Differences

AEndothelial cells are joined by tight
junctions; No fenestrations

AMuscle coat is thinner than in the extracranial
arteries of corresponding size

AExternal elastic lamina is lacking

AAdventitia is very thin



Cereprovascular Diseases




Atherosclerosis & Small Vessel Disease

Hypertensive Angiopathy

Vasculitis

Aneurysms & Vascular Malformations

Cerebral Amyloid Angiopathy

CADASIL, Moyamoya Syndrome, FMD

Haematological disorders (Thrombosis, APLA syndrome, Anticoagulation)
Focal & Global Brain Ischaemia

Brain Haemorrhages

Vascular Dementia

Hypoglycaemic Brain Damage, Gas & Fat Embolism
Spinal Cord Vascular Disorders



ISCHAEMIA HAEMORRHAGE



CASE 1




A 62-year-old man noted a mild bi-parietal
headache and slight weakness in his right arm
and hand when he went to bed one evening. The
following morning, his wife found him unable to
speak or to move his right arm or leg.

Neurological examination revealed expressive
dysphasia but normal comprehension, right
hemiparesis (more marked in the arm than the
leg), a mild loss of position and vibratory senses
on the right and astereognosis in the right hand.
Angiography revealed stenosis of the left carotid
artery at the bifurcation and occlusion of the left
MCA.
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Evolution of cerebral infarct

Polymorphonuclear
leukocytes

Normal Shrunken neurons

neurons

[hours — 1-3 days]

Encrusted
neurons

cavity

Astrocytes

[weeks == months]




o To Do I

Cerebral Infarction

DWI

PM- Unfixed (24hrs); Fixed (12hrs)
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- Blurred GW junction; Palpation
- Eosinophilia (4-12h)

- PMN (15-24h)

- Foam cells (2 days)

- PMN disappear (5 days)

- Astrocyte proliferation (1 wk)







CEREBRAL
ATHEROSCLEROSIS WITH
A LARGE MCA TERRITORY

INFARCT
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EVOLUTION OF LESIONS CAUSED BY ATHEROMATOUS
CAROTID STENOSIS

SEVERITY OF ATHEROSCLEROTIC LESIONS IN THE
ARTERIAL CERVICOCEREBRAL TREE



CASE 2




A 49-year-old hypertensive man had a severe
bi-frontal headache as he was returning home
from work one evening. His wife noted that he
was confused and went straight to bed. One
hour later, she was unable to rouse him.

Neurologic examination revealed a comatose
patient breathing deeply, with dilated, fixed
puplls. There was little spontaneous
movements of the left extremities; the right
extremities failed to move, even when
supraorbital pressure was applied. A CT scan
confirmed the diagnosis.









a Normal

Adventitia

Smooth muscle media

Internal
elastic lamina

b Arteriosclerosis c ) Charcot-Bouchard aneurysm
Lipid-bearing Thrombus
macrophage

Old haemorrhages




HYPERTENSIVE ANGIOPATHY
WITH INTRACEREBRAL
HAEMORRHAGE



Pathogenesis of Cerebral changes in Hypertension

Hypertension I Intraluminal pr.

abrupt BP!

"' Vasocon.

Forced vasodilatation
(breakthrough of autoregulation)

BBB breakdown




BBB breakdown

STAGE 1 Localized Widespread
Focal oedema Diffuse oedema
+

STAGE 2 |Macrophages,Astrocytes, HTN
SMCs & Necrosis
Encephalopathy
37 \c| =l Remote focal necrosis
lacunae

Multi pIe SURVIVAL DEATH

Cognitive impairment
dementia




CEREBRAL / MENINGEAL HAEMORRHAGE

Traumatic Non-traumatic

Arteriolar change Rupture of vascular  Blood dyscrasias  others
malformation

Hypertensive Aneurysms Leukaemia Tumour

Amyloid angiopathy AVM Platelet disorders Herniation






