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Background:  Dynamic contrast enhanced MRI (dceMRI) has demonstrated considerable utility in both diagnosing and evaluating the progression and response to treatment of 
malignant tumors.  By making use of a two-compartment model, with one compartment representing blood and the other abnormal extra-vascular extra-cellular space (EES), the 
observed uptake curves in tissue and blood can be used to estimate various physiological parameters relating to tumor vascularity.   In a clinical trial setting it is critical to be able to 
accurately measure the change in these parameters over time due to disease progression or response to therapy.  Measurement reproducibility must therefore be of primary concern when 
designing a system for perfusion assessment in clinical trials. Reproducibility can be adversely impacted by random noise introduced at many stages in the measurement process, from 
data acquisition to final report generation.  It was the goal of this work to design an end-to-end analysis system for tumor perfusion assessment which would provide maximum 
measurement reproducibility through the elimination of as many of these noise sources as possible.  

Exper imental Results:  This system has been tested using dceMRI data taken from both human and canine subjects.  The statistic of interest in both experiments was coefficient of 
variability for multiple measurements of a single data set by multiple operators.  In the animal experiment the rate transfer constant between plasma and EES (         ) for three subjects 
over three time points was measured by four independent analysts (a total of 36 analyses) using both manual and automated AIF identification.  Using manual AIFs, coefficients of 
variability ranged from 3.1% to 39.2%, with a mean of 20.1% and a median value of 21.5%.  For the nine automated plasma identifications, coefficients of variability ranged from 3.1% 
to 11.8%, with a mean of 6.7% and a median value of 6.2%.  In the human experiment,           was measured for 12 subjects over two time points (24 image data sets measured once each 
by four independent operators, for a total of 96 analyses).  Using manual AIFs, coefficients of variability ranged from 1% to 43%, with a mean of 13.1% and a median value of 11%.  
Using automated AIFs, coefficients of variability ranged from 1% to 38%, with a mean of 9.8% and a median value of 6%.  Note that the variability results for humans using automated 
AIFs are very similar to those seen in the canine experiment, while the variability results for humans using manual AIFs are significantly better than those for canines.  This is as 
expected, since the smaller vessel sizes and significantly higher blood velocity in canines make identification of arterial signal that is uncorrupted by artifacts much more difficult in 
canines than in humans. 
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Develop linearity, volume and T2 phantoms

Scan and analyze during site qualification 

Scan and analyze monthly throughout the trial
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before proceeding

Automated, script-driven analysis process prevents 
human error in data handling

Multiple QA/QC steps minimize analyst or reader error
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