Stroke and Hemorrhage Pathology
Blood flow matches electrical activity.  Blood flow to gray matter is greater than to white matter.
Arteries to the cortex and deep nuclei
Internal Carotid arteries supply the anterior circulation:  ACA, MCA, anterior choroidal, and 
posterior communicating arteries.  
The carotids connect via the Circle of Willis to the Vertebral-Basilar arteries, which supply the 
posterior circulation:  PCA, superior cerebellar, anterior inferior cerebellar, and posterior 
inferior cerebellar arteries.
The ACA supplies the anterior 2/3 of the medial frontal and parietal lobes.  This corresponds to 
the motor and somatosensory cortices for the legs.  Perforating arteries arising from the 
ACA supply the anterior hypothalamus, caudate, putamen, and internal capsule.
The MCA supplies all of the lateral frontal, parietal, and temporal lobes.  This corresponds to the 
motor and somatosensory cortices for the face and arms, as well as the language areas 
and frontal eye fields.  Perforating arteries arising from the MCA supply the middle 
hypothalaums, posterior caudate, putamen, and internal capsule.

The Anterior Choroidal artery supplies hippocampus, amygdala, anterior thalamus, choroid plexus.
The PCA supplies the posterior 1/3 of the medial frontal and parietal lobes as well as the 
occipital lobe and inferior temporal lobe.  Perforating arteries supply the posterior 
hypothalamus, posterior thalamus, choroid plexus, and midbrain.
The Basilar artery supplies the pons and cerebellum via the superior cerebellar and anterior inferior 
cerebellar arteries.

The Vertebral arteries supply the medulla via the posterior inferior cerebellar arteries.  A stroke 
in the vertebral arteries causes lateral medullary or “Wallenberg” syndrome.
Arteries to the Spinal Cord
The Anterior Spinal artery supplies the anterior 2/3 of the spinal cord.
The Posterior Spinal artery supplies the posterior 2/3 of the spinal cord.

There are ten Medullary arteries that enter at different levels to reinforce blood supply.  Medullary 
arteries branch off the aorta, so aortic dissections/aneurysm disrupt spinal blood supply.


Most only supply nerve roots and dorsal root ganglia, and are called radicular arteries.

Those that go on to join the anterior/posterior spinal arteries are true medullary arteries.

One of these is particularly important – the Artery of Adamkiewicz at the lumbar level.
Large vessel versus Small vessel disease
Large vessels most commonly occlude from atherosclerotic thrombosis or embolism.  


Embolic strokes are usually multiple and hemorrhagic.
Small vessels most commonly occlude from hypertension and DM2.  Occlusion of the small 
vessels causes lacunar infarcts, usually in the basal ganglia, white matter, and pons.
Selective vulnerability:  Gray matter is more susceptible to infarct than white matter.  The most 
vulnerable neurons are pyramidal cells in CA1 hippocampus and cortical layers 3/5, and 
cerebellar Purkinje cells.  
Regional vulnerability:  If blood pressure drops there is poor perfusion of distal areas.  This 
causes infarcts at the junctions (“watersheds”) between ACA, MCA, and PCA blood 
supplies.  Infarcts will be extensive rostro-caudal stripes, often bilaterally.  Reflow 
through the infarcted vessels is often hemorrhagic.
Time course of pathological changes
4-6 hours:  appearance of “red neurons.”
12-24 hours:  red neurons are well established.  Infarcted region is grossly visible and soft.

1-4 days:  red neurons persist.  Axons and myelin degrade.  Infarct is dusky, soft, and well-delineated.

Severe edema causes herniation of the brain, and can cause fatal brainstem compression 
and hemorrhage of the midbrain and pons.
5-7 days:  macrophages and new blood vessels appear.  Red neurons and myelin are mostly gone.
8-14 days:  all cells are pale.  Reactive astrocytes and macrophages begin to appear to clean out 
the area.  Necrotic tissue is removed (no fibrosis).  The volume of the residual cyst is 
smaller than the original infarct, so there may be midline shift toward the side of the lesion.
Intracranial Hemorrhage
1.  Hypertensive hemorrhages:  usually in the deep gray matter, pons, or cerebellum.  May cause 
fatal ruptures into the lateral ventricles.  A now-discounted theory explained hypertensive 
hemorrhages as originating from Charcot-Bouchard aneurysms at the branch-points of 
deep blood vessels.
2.  Amyloid Angiopathy:  usually causes cortical, superficial hemorrhages.  Most commonly 
seen with Alzheimer’s Disease, in which beta-amyloid deposits in the media of small vessels. 

3.  Berry Aneurysms:  usually cause subarachnoid hemorrhages at branch-points in the Circle of Willis.  
Often present as siezures or hemorrhage accompanied by “the worst headache of my life.”  


A common complication is arterial vasospasm.

4.  Arteriovenous Malformation (AVM):  usually cause subarachnoid or intraparenchymal 
hemorrhages.  AVMs are congenital and result in high-flow shunts that put high pressure 


stress on veins and shunt arterial blood away from tissue.
