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Introduction:
The MR-Venograph (MRV) [1, 2] a technique based on blood oxygenation rather than flow, can delineate relatively small 
venous structures in the human brain. This is particularly effective at high fields (such as 3T), where the T2* of venous 
blood is considerably less than that of cortical tissue. 

Here we report a patient with intractable epilepsy referred for whole brain MR-Venograph scans prior to surgical 
intervention. Fiducial markers were used to coordinate the MRV with other imaging techniques such as a Magneto-
encephalography (MEG) scans. The research scans were intended to identify and further define brain lesions, as indicated 
by abnormal blood pooling or vascular density, that may contribute to and produce epileptic foci. 

http://afni.nimh.nih.gov/afni

Discussion:
The MR Venograph technique exploiting the bulk susceptibility difference between venous blood and the surrounding 
tissues is particularly effective at imaging vessels that are even smaller than the voxel dimension and which have flow 
velocities too slow to image with more conventional angiographic techniques. The long scan time with a 3D SPGR 
sequence may limit standard clinical use however, parallel imaging techniques such as Sensitivity Encoding (SENSE) 
may reduce the imaging time necessary for MR Venograph acquisition. Algorithms are currently being developed to (a) 
fuse these 3D representations of veins with 3D mapping of cerebral function, (b) separate veins from other susceptibility 
perturbations of similar scale, and (c) image veins on the surface of the brain. MRV scans sensitively detect and visualize 
venous abnormalities of the brain and can provide clinically useful diagnostic and anatomical information without the use 
of ionizing radiation.

Results:
The cerebral venous architecture is clearly visualized. Noted on the susceptibility-weighted BOLD MR venogram (MRV), 
were several petechial hemorrhages possibly from an occult venous stenosis,  thrombosis or an AV fistula. This condition 
may represent cerebral venous hypertension.  The MRV technique highlighted increased vascular density and multiple 
cavernous angiomas of the left cerebral hemisphere (B,C), including a previously undetected cavernous angioma of the 
medial temporal lobe (A). While this research scan did not immediately alter the surgical approach, the neurosurgeon 
discovered a possible secondary source of epileptic foci. 

Methods: Subject and scan parameters

Minimum Intensity Projections (mIP) Projections = 4 X (1.1 mm) s lices = 4.4 mm slabs
Images are oriented in standard radiographic convention

Normal and reverse contrast shown at the locations mentioned abov e
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Methods:
Upon completion of the scan,  the images were exported to a 
LINUX workstation for post-processing with Analysis of 
Functional Neuro- Imaging (AFNI) [3] software. The minimum 
intensity projection (mIP)  post-processing slabs varied across 
4-5 slices, depending on physician preference.
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