
Fig 3. Expanded view showing multiple branch 
points in one vessel. The visualization threshold of 
approximately 30-40um allows one to “fly through” 
the cast and examine all the major vessels without 
the vessels being masked by the microvasculature. 

Fig 2.  Longitudinal cut away of a vascular cast of a normal 
mouse brain where the large vessels are clearly visible. 
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INTRODUCTION:  Abnormal vascular structure within brain tissues is a hallmark of many disorders ranging from genetic through 
to cancer and stroke. Vascular casting has shown that a remodeled vasculature after ischemia [1], in Alzheimers disease [2, 3], or after 
subarachnoid hemorrhage [4]. Once a cast has been created, it is difficult to manually dissect and analyze. MRI provides a method to 
digitize and visualize much of the vasculature network when used with sensitive post-processing and visualization techniques. 
METHODS:  Standard methods were used for vascular corrosion casting [3]. C57BL/6 mice were anesthetized and perfused via the 
left ventricle, first with 20 mL heparinized sodium chloride solution (154mM; Heparin; 25,000 U/L) followed by 20 mL of 4% 
formalin in PBS, both at 4 mL/min and 110 mm Hg. After formalin perfusion, polyurethane PU4ii (vasQtec, Switzerland) was infused. 
After resin curing, soft tissue was macerated in 7.5% KOH followed by decalcification with 5% formic acid, each for 24 h at 50ºC. 
Casts were washed with water and freeze-dried and rehydrated with degassed 10mM CuSO4 solution. MRI was undertaken on a 9.4T 
20cm Magnex MRI with a 1cm slot resonator coil. Image parameters were 3D GE with a matrix of 512x256x256, NA=4, 
SW=50KHz, FOV=15.6x9x9mm, voxel size of 30x35x35µm, TR/TE=75/7ms, and a pulse angle of 30º. Intensity values were 
reversed such that the cast appeared bright and the background was dark. Non-linear 3D anisotropic diffusion was applied to the data 
volume to reduce noise, without blurring or moving edges. A log-normalization of intensities was used to better separate intensities. 
Finally, the pixel values were converted to unsigned short integers, and the volume exported as 2D DICOM images. These were 
loaded into ResolutionMD (TM, Calgary Scientific) for 3D visualization. 
RESULTS: 
 
 
 
 
 
 

 
 
 
 
 

CONCLUSIONS: The combination of MRI microscopy, post-
processing and visualization software allows examination of brain 
vascular casts at high resolution. Vessels of less than 60um are 
easily visualized and vessel paths can be traced in 3D throughout 
the brain. This approach provides a novel method for 
direct analysis of altered vascular structure in numerous 
disease models. 
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Fig 1.  Vascular cast of a normal C57BL/6 mouse prior to MRI 
(upper left). Note the density of vessels after the parenchyma 
as been removed. Cut away of 3D MRI (lower) with expanded 
window showing detail. Vessels of less than 60um are easily 
visualized even though the voxel is only 30um. 
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