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Quantification of breast cancer microenvironment by three dimensional
integration of micro bubble contrast ultrasound and MRI image
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The quantitative method of contrast ultrasound is currently equipped with
time intensity curve analysis in clinical models. Peak intensity and area under the curve are
calculated as parameters, and it is reported that these correlate with MVD. As a new method, we
focus on a certain pixel, measure how the color of pixel changes in the time axis direction, divide
one with a large degree of chan?e and one with a small change by threshold We developed a method to

detect things as detected pixels of the contrast agent. Finally, an area ratio (enhancement area
ratio) of the region where the contrast medium is detected is calculated with respect to the region
of interest. In this study, we clarified that the enhancement area ratio correlates with the
pathological MVD of invasive cancer.
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« Algorithm of bubble detection

enhancement area ratio

ve(ng,ny) = _Alysaurﬂu{l_wu(nlvnz) —I;(ny,n)}, delay 50-70 4
We employed threshold as 0.2 TIC Pl AUC MVD
enhancement area ratio
# of pixels which are detected with bubbles
= - X 100.
# of pixels of the segmented tumor area
Segmentation reader observer 1CC)
MVD
time enhancement area ratio enhancement area ratio
Y 0.9 almost perfect
TIC agreement TIC PI  AUC
delay 0.782  0.817 MVD
enhancement area ratio delay peak delay
50-70 5 MVD
TIC Pl 0.0073
AUC  0.07

.| Time-enhancement area ratio analysis

Peak enhancement area ratio 0.971 (0.944-0.985) 0.57 0.0001
Delayed enhancement area ratio (50-54s) 0.972(0.945-0.986) 0.62  <0.0001
Delayed enhancement area ratio (55-59s) 0.961 (0.925-0.98) 0.68 <0.0001

Delayed enhancement area ratio (60—-64s) 0.952 (0.906—0.976) 0.61 <0.0001
Delayed enhancement are ratio (65-69s)  0.959 (0.920-0.978) 0.58 0.0001

g sol Time-intensity curve analysis
o Peak Intensity 0.782 (0.580-0.887) 043  0.0073
8 ! Area under the curve 0.817 (0.648-0.905) 0.29 0.0769
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Quantitative analysis of contrast-enhanced
ultrasound imaging in invasive breast
cancer: a novel technique using
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histopathological microvessel density
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