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Ch 22: Blood Supply of the Central Nervous System

I. Difference in blood flow to gray and white matter

a. ___________ matter is more metabolically active than _________ matter

i. Gray: ______ ml/100 g/min

ii. White: _____ ml/100 g/min

II. Amount of cerebral blood flow delivered by internal carotid and vertebral aa

a. Internal carotid ( _______ ml/min from each

b. Basilar a ( ________ ml/min 

c. Vertebral arteries ( _______ ml/min (x2 = 250)

d. Total cerebral blood flow = ______ ml/min

III. Metabolic factors that affect cerebral blood flow

a. Hypoxia (decreased oxygen) ( VASOCONSTRICTION/VASODILATION
b. Hypercarbia (increased CO2)( VASOCONSTRICTION/VASODILATION
c. Hypocarbia (decreased CO2) ( VASOCONSTRICTION/VASODILATION
IV. Histological Composition of intracranial aa and veins

a. Intracranial arteries

i. ____________ ( well developed internal elastic membrane

ii. ____________ ( 

1. less prominent may have “media gaps” where large aa branch (may cause aneurysm

iii. ______________ ( thin, no paravascular supporting tissue, ____ external elastic membrane, no ______ ____________

b. Intracranial veins

i. Thin-walled (mostly collagen)

ii. Minimal elastic tissue

iii. Little muscle

iv. NO __________

V. Space that contains the extracerebral vessels

a. ________________ space

VI. Virchow-Robin spaces AKA perivascular space

a. Inward extension of _______________ space. 

b. Route for _____________

c. Anthrax damages

VII. Components of blood-brain barrier

a. __________________ foot processes 

b. NON-_______________ capillary endothelium 

i. Has ________ junctions

c. Selective passage is based on

i. Molecular size

ii. Lipid miscibility

iii. Degree of ionic dissociation

d. Damage can lead to cerebral edema

VIII. Parts of Internal Carotid artery (p. 278)

a. ___________  ( from common carotid bifurcation to carotid canal

b. ___________ ( carotid canal w/in petrous bone of temporal bone

c. ___________ ( in cavernous sinus  

d. ____________( terminates into ACA and MCA

IX. Branches of Internal Carotid artery

a. In the _______________ sinus

i. Tentorial a

ii. Inferior hypophysial a

iii. Cavernous a

b. Terminates as ______ and ________

c. Ophthalmic a

d. Superior hypophysial aa (forms plexus around pituitary stalk)

e. Pcomm

f. Ant _____________ a

X. Branches of Anterior Cerebral A

a. _____________ a. of Heubner. Either from:

i. A-1 Segment (Pre Acomm)

ii. A-2 segment (Post Acomm)

b. Orbital a (from A2)

c. Frontopolar a (from A2)

d. Callosomarginal a (terminal A2)

e. Pericallosal trunk (terminal A2)

i. Precuneal a (terminal pericallosal)

XI. Cortical areas supplied by branches of Middle Cerebral Artery

a. NOTE** MCA is the most often _______________ artery of the brain. It is the ___________ branch of the _______

b. M1

i. Lateral __________/lenticulostriate aa

ii. Anterior ____________ a

iii. Orbitofrontal a

c. M2  - middle cerebral candelabra

i. ______________ trunk sends branches to __________ and _____________ lobes

1. Precentral/prerolandic a

2. Central/rolandic a

3. Postcentral/postrolandic a

4.  Ant and post parietal

ii. ________________ trunk sends branches to ___________ and _____________ lobes

1. Angular a

2. Post temporal

3. Post occipital aa

XII. Importance of lenticulostriate aa

a. Supply:

i. Head and body of __________ nucleus

ii. Most of ___________ nucleus

iii. Internal capsule (above globus pallidus)

b. Enter lat. 2/3 of anterior perforated substance (similar to rec a. of heubner)

c. Most common site of ________________ _________________ in patients with chronic hypertension

XIII. Branches of Vertebral a

a. __________ spinal artery

b. ____________ ____________ cerebellar aa (PICA)

c. Anterior ____________ a

XIV. Wallenburg Syndrome (lateral medullary syndrome)

a. Caused by a stroke affecting the ____________ artery or _________
b. Ipsilat loss of pain and temp sensations of face

c. CONTRALATERAL/IPSILATERAL loss of pain and temp sensations in limbs, trunk, neck

d. Ipsilat _____________ syndrome

e. Hoarseness

f. Dysphasia

g. Nystagmus

h. Vertigo

i. Diplopia

j. Ipsilat ataxia

k. Ipsilat loss of taste

XV. Branches of basilar a

a. Transverse pontine aa

b. __________ _______________ cerebellar aa (AICA)

c. ______________ cerebellar aa

d. Bifurcates into __________ ____________ a (PCA)

XVI. Part of brainstem supplied by posterior cerebral a

a. _______________
XVII. Cortical branches of PCA

a. Branches on infero_________ surface of temporal lobe to reach ____________ lobe

b. Terminal branches

i. Parieto-occipital

ii. Calcarine

XVIII. Deficits associated with strokes of cerebral aa

a. PCA 

i. contralateral ______________ _________________
ii.  if L hemisphere damage is dominant, reading and writing deficits

b. MCA

i. Sensorimotor deficit in contralat __________ and UPPER/LOWER limb

ii. Dominant hemisphere: global __________
iii. Nondominant hemisphere: ____________ syndrome or amorphosynthesis

c. ACA

i. Sensorimotor deficit in opposite _________ and _________
ii. Urinary ______________
iii. Contralat frontal lobe signs

XIX. Changes that occur in the Circle of Willis during development

a. In utero

i. ICA supplies blood to ACA, MCA, and PCA 

ii. At first, PCA receives supply via large Pcomm 

iii. Eventually, distal PCA receives supply from basilar a thru proximal PCA as Pcomm atrophies

iv. This atrophy results in anterior circulation (=ACA and MCA supplied by ICA) and posterior circulation (PCA supplied by vertebral-basilar trunk)

XX. Significance of watershed areas (=border zones)

a. Occur b/t ___________ cerebral vessel territories (e.g. b/t ACA and MCA & b/t MCA and PCA)

b. Provide for _____________ circulation, but more sensitive to overall reduction in cerebral blood flow

c. More susceptible to _____________ after cardiac arrest (or when both aa feeding the zone are occluded simultaneously)
XXI. Sources of blood supply to spinal cord (p 288)
a. Paired ____________ spinal aa

b. Single, large ___________ Spinal a

c. Multiple _____________ vessels arising segmentally (from ascending cervical, deep cervical, vertebral, post intercostals, lumbar, and lateral sacral aa)

i. Largest: artery of _________________. Originates b/t T12-L4 on left

XXII. Territories w/in the cord supplied by spinal aa (288, fig 22.12)
a. Posterior Spinal a

i. Posterior cord (________ and ____________ tracts…from post. median sulcus to post.lat sulcus)

b. Anterior spinal a

i. Anterior/lateral cord (anterior median fissure to post.lat sulcus)

XXIII. Venous drainage of spinal cord

a. ____________ internal vertebral venous plexus (w/in _____________ space)

XXIV. Superficial cerebral veins and where they drain

i. Great anastomotic vein of ___________ drains into superior sagittal sinus

b. Posterior anastomotic vein of Labbe drains into ____________ sinus

c. Superficial middle cerebral vein drains into _______________/sphenoparietal sinus

XXV. Great vein of Galen drains into:

a. _____________ sinus


