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THE PROBLEM OF BRAIN VESSEL HARDENING
Brain vessel hardening (BVH) is the most common cause of
stroke worldwide. Treatment is limited by incomplete
understanding. BVH cannot be adequately studied in humans
without performing an autopsy. For this reason, an animal
models is needed improve understanding.

MRI OF BVH IN HUMANS

WHY USE A RABBIT MODEL?

GENETIC ANALYSIS

It is unclear why certain patients develop BVH and why only
some BVH lesions cause strokes. Furthermore, it is not clear
how BVH is best treated. More investigation is needed to
answer these questions, but adequate information only comes
from autopsies. Human studies alone cannot provide impactful
results. Rabbits have been selectively bred to develop BVH and
can be studied with MRI and angiography just like humans.

MRI OF BVH IN RABBITS

A 35 year-old man had frequent debilitating symptoms of
weakness and language difficulties caused by reduced blood
flow to the brain. MRI showed narrowing (arrow) of a vessel
supplying the brain on the left. After contrast, bright signal
(arrowheads) from the BVH lesion represented inflammation.

A model rabbit developed blindness and discoordination. MRA
showed a stroke (arrowheads). Imaging of the vessels showed
bright signal (arrow) from inflammation in an BVH lesion in the
artery that supplies the brainstem.

Genetic study can then be performed on sampled cells, yielding
quantities of each gene in each cell to show what causes BVH.
The image above summarizes genetic differences between cells
sampled from normal vessels (left) and diseased vessels (right).

PATHOLOGICAL ANALYSIS OF TISSUES

ANGIOGRAPHY IN RABBITS
ICAD TREATMENT FROM INSIDE VESSELS

The patient underwent angiography, a study that takes x-ray
videos while injecting contrast inside a vessel. This confirmed
the narrowing (arrow) of the left-sided vessel seen on MRI. This
was treated inside the vessel by inflating a balloon temporarily
and then deploying a stent. The vessel has remained wide open,
and the patient has no more symptoms.

Contrast is injected from a catheter in the right internal carotid
artery (arrowhead). A retrievable stent is deployed in the left
internal carotid artery (arrows), allowing sampling of cells from
the vessel wall. These can be isolated, sorted, and analyzed.

The final investigational step is evaluating the vessels and brain
tissue of the rabbits to confirm MRI and genetic findings. The
image above shows a normal small vessel within brain tissue.
This is not possible in living humans, so this step is important to
validate the other methods, which are feasible in humans.

