


| have no financial relationships or other
conflict of interests to disclose, and | will not

discuss off label use and/or investigational use

DISCLOSURES



Describe normal cerebral circulation

Discuss incidence and types of strokes
Define cryptogenic stroke

List the main causes of ischemic strokes
Describe available tests used to determine
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NORMAL CEREBRAL ANATOMY
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NORMAL CEREBRAL CIRCULATION
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MAJOR VESSELS
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NORMAL CEREBRAL CIRCULATION
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NORMAL CEREBRAL CIRCULATION
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BLOOD SUPPLY TO THE CNS



TYPES OF STROKE




STROKE DISRUPTION OF NORMAL
BLOOD FLOW TO THE BRAIN



Classification of Strokes

lschemic Stroke Primary Hemorrhagic Stroke

(B5%a) (13%)

Subarachnoid Ineracerebral
hemorehage hetnorehage

Crypogenic ||Cardiogenic)f g penetraring || Large artery
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ISCHEMIC VERSUS HEMORRHAGIC
STROKES



Thrombus lodges \

in the cerebral artery |
causing a stroke

Thrombus in > 1)

the carotid artery” | It

breaks off and travels
to the cerebral artery | }%9F

in the brain 8 g Ve 1 . .
| carotid 2y 1l &
artery / | :

ISCHEMIC



ISCHEMIC

Ischemic Stroke
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Primary large vessel Embolism
occlusive disease - arterial atherothrombosis
- atherothrombosis - cardiogenic:
- dissection atnal ﬁbl:l"a.tlm )
myocardial infarction / mural thrombus

- arteritis :
- migraine cardiomyopathy
= drug..nduced prosthetic valves, etc
- etc. - "paradoxical” (deep vein thrombosis)
- etc.

THROMBOSIS

Primary small vessel
occlusive disease
- "lacunar” (ie, microatheroma / lipohyalinosis)
- arteritis
- eclampsia
- drug-induced
- antiphospholipid antibody
- etc.

Source: Rothrock JF, Hart RG. In: Colman RW, et al (eds). Aemosiasis and Thrombosis: Basic
FPrnapies and Clinical Practice, Third £giion. Philadelphia, J.B. Lipincott Company, 1994:1438.
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Ischemic Stroke

Thrombotic Stroke

> Blood flow is blocked
to the brain

Embolic Stroke

» Emboli means “

> Blood clot travels to
the brain and block
blood vessel.

THROMBOSIS VERSUS EMBOLISM IN
ISCHEMIC STROKES



CRYTOPGENICSTROKE




Cryptogenic stroke (CS) is defined as cerebral
Ischemia of obscure or unknown origin. The cause of
CS remains undetermined because the event is

transitory or reversible, investigations did not look for
all possible causes, or because some causes truly
remain unknown. One third of the

okes is cryptogenic .
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CRYPTOGENIC STROKE

(AKA: EMBOLIC STROKE OF UNKNOWN
SOURCE ESU9


https://www.ncbi.nlm.nih.gov/pubmed/20873443

IDENTIFIABLE CAUS
STROKE




CAUSES OF STROKE

Cardiac source Large-vessel disorders

= Arrhythmias » Atherosclerosis or dissection in the carotid or
« Valve disease vertebrobasilar system

= Dilated cardiomyopathy

= Recent myocardial infarction

= Paradoxical emboli

= Aorta

Small-vessel occlusive disease Hematologic disorders

* Hypertension-induced disease * Polycythemia
= |solated central nervous system angiitis * Thrombocytosis
» Systemic lupus erythematosus * Severe leukocytosis (acute leukemia)
e Antithrombin 11l defi ciency
» Protein C defi ciency,
» Protein S deficiency
» Factor V Leiden mutation
» Hypercoagulable state

CAUSES OF ISCHEMIC STROKE




Causes of Ischemic Stroke

Intracranial Penetrating
atherosclerosis artery disease

Carotid Flow
plaque with ; reducing
arteriogenic ) 5 carotid

emboli ( stenosis

Atrial fibrillation
Cardiogenic
emboli
Valve disease

Left ventricular
thrombi

CAUSES OF ISCHEMIC STROKE




CARDIAC CAUSES




Atrial Fibrillation Is the Most Common Cause
of Cardioembolic Ischemic Stroke

Cardiac Diseases Leading to Cardioembolic Events

@ Atrial fibrillation

O Ventricular thrombus

O Valvular heart disease

B Structural heart defects or tumors

CARDIAC DISEASES AND STROKE
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HEALTHY AORTIC VALVE DISEASED AORTIC VALVE

VALVULAR HEART DISEASE
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Mural thrombus

Infarcted myocardium

Fibrin

Activated platelets

Red blood cells

VENTRICULAR THROMBUS




LARGE ARTERY ATHEROSCLEROSIS




/ Atherosclerotic plaque
‘ reduces blood flow
- in the internal carotid

’ & e/ | artery.
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LARGE ARTERY ATHEROSCLEROSIS




LARGE ARTERY ATHEROSCLEROSIS



SMALL ARTERY/LACUNAR STROKES




ISCHEMIC STROKE:
Small-Vessel Stroke

-lacunar infarction: infarction following atherothrombotic or
lipohyalinotic occlusion a small artery (30-300 micrometer) in the
brain

-account for 20% of all strokes

PATHOPHYSIOLOGY:

-arteries that give rise to 30-300 micrometer branches that
penetrate the cerebrum or brainstem:

-MCA

-circle of Willis

-anterior and posterior communicating
-basilar

vertebral

LACUNAR STROKE



LACUNAR STROKES



Lacunar syndromes;

Pure motor Contralesional
hemiparesis

Pure sensory Contralesional
hemisensory loss

Sensorimotor Contralesional
weakness and
numbess

LACUNAR SYNDROMES

- Internal capsule

— posterior limb
- Corona radiata
- Basis pontis

- VPL nucleus of
thalamus

- Thalamus and
adjacent posterior
limb of internal
capsule

-Lenticulostriate
branches of the
MCA or
-perforating arteries
from basilar artery

- Lenticulostriate
branches of MCA
Small
thalamoperforat
ors of PCA

- Lenticulostriate
branches of MCA



HYPERCOAGULATION AND STROKE




Natural anticoagulants Coagulation factors

(protein C, protein S, AT-III) platelets
fibrinolytic factors fibrinolytic inhibitors
/
HYPERCOAGUABLE

STATE/THROMBOSIS



Inherited
hypercoagulable
states

Acquired
hypercoagulable
states

Thrombosis /

HYPERCOAGULABLE
STATES/THROMBOSIS




HYPERCOAGULATION



