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A presentation of the “Laboratoire d'Imagerie Paramétrique” and its research activities will open
this lecture. Then we will focus on estimating quantitative parameters from Dynamic Contrast
Enhanced UltraSound (DCE-US) sequences.

DCE-US offers the possibility of obtaining perfusion information in tumors or organs by assessing
contrast-uptake. However, flow parameters cannot be reliably estimated and compared unless robust
measurements of the echo-power are obtained from the DCE-US sequences. Several ultrasound
systems (e.g., Toshiba Aplio 50) provide echo-power information in DICOM RawData files or as
compressed video images stored in DICOM JPEG files. High-quality information stored in
DICOM RawData files can only be accessed with dedicated manufacturer software (e.g., Toshiba
CHI-Q software) and only provide limited capabilities. Video data stored in DICOM JPEG files
easily can be accessed, but cannot be quantitatively interpreted as echo-power. Therefore, analyses
and comparisons of DCE-US sequences are difficult to perform. This presentation will show how
video data can be processed to extract echo-power information [1]. After obtaining reliable
echo-power information, the perfusion parameters must be estimated. The estimation procedure
usually relies on locally fitting mathematical models to the time-echo-power curves derived from an
US cine loop. However, the least-squares method generally used to fit a parametric perfusion
model to experimental data is not well suited for fitting to the DCE-US signal. A more-suitable
maximum-likelihood estimator will be described [2]. Results on simulated data show
improvements in the precision and accuracy of commonly estimated perfusion parameters. Results
based on in vivo data will also be presented.
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