
 Adaptive and Quantitative Contrast-free 2D Ultrasound Microvessel Imaging 
for Evaluation of Tumor Angiogenesis .

Neangiogenesis, the growth of new capillaries form preexis�ng blood vessels 
are signs of infiltra�ng brain tumor growth. Brain tumor surgery is usually 
guided by MRI neuronaviga�on and periopera�ve echography. However, this 
imaging techniques do not allowed a clear boundary between tumors and 
healthy parenchyma. Therefore, Ultrasound microvessel imaging (UMI) is a 
recent quan�ta�ve imaging tool for tumor characteriza�on that may be 
useful for periopera�ve imaging.                              
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Figure 1: A. Distance matrix calculated from spatial singular vectors basis U, tresholding is 
obtained with hierarchical clustering; B. Power Doppler of the three subspace resulting from 
clustering: I. Tissue, II. Blood, III.Noisy blood.

Step 1 : Hierarchical Clustering

Step 2 : Noise bias compensa�on 
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Figure 2:  Noise biass suppression: I. Power Doppler of  blood + noisy blood , II. Noise profil 
obtained from half lower energetic spatial singular vectors with median filtering and fft2, III. 
Denoised blood obtained by substraction (I) - (II).

Step 3 : Blind deconvolu�on
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Figure 3:  Blind deconvolution: I. Denoised blood, II. psf obtained with Lucy Richardson algo-
rithm from (I) , III. deconvolved matrix with Wiener filter from (I) and (II)

RESULTS

Figure 4:  Bmode and Power Doppler
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CONCLUSIONS

Quali�ve metrics

Quan�ta�ve metrics

    The proposed new automa�c UMI  superior show superior CNR 
compared to reference
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       This method will allow to assess quan�ta�ve parameters 
(vasculariza�on index and frac�onal moving blood volume) to differen�ate 
infiltra�ng tumor from tumor and healthy parenchyma among ELASTOGLI
pa�ents

    This new method is used in the frame ELASTOGLI clinical project
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Figure 4:  Automatic segmentation
                 based on tresholding
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    Develop new automa�c UMI method which includes:
new adapta�ve robust clu�er filtering
a new viable noise biase suppression which conserves Time Gain Compensa�on effect 
a new method to compensate �ssue movement during acquisi�on
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    This new method will be compared to recent references

clu�er filtering is more robust than reference (works on all ELASTOGLI pa�ents)
noise biase suppression is more viable as conserve TGC factor
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                    « Adaptive SVD Clutter* » « Noise bias suppression**»
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              In Quadrature complex data are obtained a�er SSI beamforming from periopera�ve imaging during brain surgery
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