Integrated Outline of Lecture 33 (01-28 PA; Crain), Lecture 34 (01-28 PA; Wityk), and Lecture 35 (01-28 PP; Aldrich)
Cerebrovascular Disease

Cerebral blood supply and associated stroke syndromes

(For reference only!  You should be able to derive everything in this chart!)
	Artery
	Distribution
	Related functions
	Stroke syndrome

	

	Anterior circulation (arising from the internal carotid)

	ACA
	Medial frontal and parietal lobes
	1( motor & somatosensory for legs
	CL hemiparesis and hemisensory loss of leg, abulia

	MCA
	Lateral frontal, parietal, and temporal lobes
	1( motor & somatosensory for arms and face, frontal eye fields, optic radiations, language centers

Emboli most likely to affect hands and face due to homunculus (Pillar 5)
	Frontal: CL hemiparesis and hemisensory loss of arms and face, gaze deviation toward lesion; dysarthria/expressive (Broca’s) aphasia (dominant)
Temporal/parietal: CL hemisensory loss of arms and face, CL hemianopia, CL visual/sensory neglect (non-dominant), receptive (Wernicke’s) aphasia (dominant)
Complete (stem): all of the above plus CL hemiplegia and hemisensory loss of legs, dysphagia, ( LOC, possible edema and herniation

If lesion is at carotid bifurcation, expect IL visual loss (ophthalmic a.)

	

	Posterior circulation: D’s (dizziness, diplopia, dysarthria, dysphagia, dysphonia, dysmetria, drop attacks)

	Vertebral
	Medulla
	BRAINSTEM

Receives blood from perforating arteries

Lateral infarcts are more common than medial

Medial: motor and MLF (CN3,4,6, plus 12)

Lateral: sensory
	LATERAL MEDULLA SYNDROME

PICA infarct (IL ataxia)

Nystagmus, vertigo, nausea

Crossed sensory loss (IL face, CL body)

IL Horner’s syndrome (ptosis, miosis, anhidrosis)

IL palate weakness

Hiccups, dysphagia

No motor weakness

	Basilar
	Pons and cerebellum (via superior cerebellar, AICA, PICA)
	
	BILATERAL PONTINE STROKE

Coma, quadriparesis, posturing, bilateral Babinski, aphonia, dysphagia, horizontal gaze palsy, miosis, ataxia, dysarthria
PICA: dizziness, nausea/vomiting

	PCA
	Midbrain, medial temporal, and occipital lobe
	1( visual cortex
	Homonymous hemianopia, memory loss/agitation (medial temporal), global hemisensory loss (thalamus)

	

	Other

	Lacunar
	Internal capsule or pons
Thalamus
	
	Pure motor hemiparesis, dysarthria

Pure hemisensory loss


Miscellaneous blood supply items
- Brain uses 15% of total CO; it has no Glc stores and is dependent on blood flow for Glc and O2
- Remember, posterior communicating aa. are vestigial and nonfunctional in many people

- Spinal cord blood supply

- 1 anterior and 2 posterior spinal aa. run up-down from vertebral arteries


- Medullary and radicular aa. from the aorta entering at spinal nerve roots, including the medullary artery of Adamkiewicz that supplies lumbosacral area


- Thoracic cord is most vulnerable due to medullary distribution

- Venous infarction is rare, but can occur in sinus venous thrombosis

2 major causes of “stroke”

1.  Ischemic (infarction)

Risk factors for ischemic stroke same as for coronary heart dz [Sect 4/Rev 14]

Emergency situations: large vessel stenosis (esp in old) or dissection (esp in young)

Causes


- In broad brush strokes, think thromboembolism & large or small vessel disease

- Large artery (eg internal carotid) atherosclerosis: Usually proceeds as stenosis w/ TIAs ( thrombotic occlusion ( embolism to MCA


- Cardioembolic stroke: sudden onset; causes multiple strokes in different vascular territories; usually affects MCA; causes include A-fib (most common), LV thrombus, endocarditis (septic emboli), valve disease, aortic arch atheroma, R-to-L shunt (allowing venous emboli to bypass lungs), etc

- Lacunar stroke: ie infarct of penetrating arteries, eg by lipohyalinosis or atheroma of vessels (see above for syndrome)

- Many others: eg hypoperfusion watershed infarcts, thromboembolism secondary to arterial dissection, vasculopathy, hypercoagulable state, coagulopathy, poor flow characteristics, central venous thrombosis

Pathology



- Gray matter more susceptible than white matter to ischemia-induced apoptosis



- Reflow can cause hemorrhage due to vessel injury during ischemic period


- Histology changes over time: “red neurons” ( gross discoloration & softening ( edema ( glial necrosis, axon degeneration, possible herniation and Duret hemorrhage ( M( infiltrate and new vessel formation ( nonfibrotic organization and cavitation  (see also slide 104 in small group)

2.  Intracerebral hemorrhage (4 major causes)


Hypertension (#1 cause of hemorrhage)



Intraparenchymal, usually in deep gray matter, base of pons, and cerebellum


Cause is uncertain, possibly due to Charcot-Bouchard aneurysms at branch points of penetrating blood vessels


Amyloid angiopathy



Primarily superficial and supratentorial, due to amyloid deposition in arterioles


Berry aneurysm (aka saccular aneurysms)



Primarily subarachnoid, arising at branch points in or near circle of Willis



Underlying congenital defect of muscularis causes aneurysm to form over time


Arteriovenous malformation



Primarily subarachnoid or intraparenchymal



Tangled mass of abnormal vessels w/ no capillaries causing shunt in brain


Other: trauma (see Lec 37), coagulopathies & vasculopathies (less common and not covered)

Emergency situations: SAH (resembles meningitis, Dx by CT) or cerebellar hemorrhage
Principles of treatment
- Primary prevention:  ctrl atherosclerotic risk factors (HTN-ACEI, smoking, diabetes, hyperchole.-statins)
- Acute:  aspirin, thrombolytic only if < 3 hr since onset; protect ischemic penumbra (maintain BP & Glc)

- Prevent recurrent stroke:  anti-platelets and anti-coagulants (monitor blood tests as applicable);  carotid endarterectomy (very effective in Sx-atic >70% stenosis, modest in 50-70%); angioplasty/stent: currently in trials vs endarterectomy

