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Purpose:  
The appearance of a new enhancing lesion after surgery and chemoradiation for high 
grade glioma presents a common diagnostic dilemma. We evaluated the diagnostic 
accuracy of DCE, DSC and DW MR for differentiating tumor progression from post-
treatment changes.  
 
Methods:  
This prospective study included 33 consecutive high grade glioma patients who 
developed a new enhancing lesion on post-treatment MR. The patients were classified 
as tumor progression or non-progression based on histopathological analysis or 
clinical/imaging follow-up. Each patient underwent a 3T MR examination including DCE, 
DSC and DW sequences. Ktrans, AUC, Vp, CBV, corrected CBV and ADC maps were 
generated using a commercial software (Olea Sphere 1, Olea Medical).  ROI was 
placed over the largest enhancing component on a selected representative section for 
histogram analysis and over the perceived hot spots for each parametric map. The peak 
height position and the maximum value were recorded for the histogram analysis. 
Differences between the two patient groups were assessed via Mann-Whitney U test. 
ROC curve analysis was performed.  
 
Results:  
There were 29 patients with progression and 4 patients with post-treatment changes 
with a total of 35 lesions. The progression group had significantly higher Ktrans values 
on hot spot (median (IQR) 0.765 (0.48 - 1.4) versus 0.235 (0.075 - 0.55); p = 0.0231) 
and histogram analysis (p = 0.0422). Vp, CBV, corrected CBV and ADC maps showed 
no significant differences between the two groups (p>0.05). The ROC area under the 
curve was highest for Ktrans (0.854; p=0.0039). Ktrans cutoff value > 0.32 showed 
sensitivity 93.3% and specificity 75% for progression detection. 
 
Conclusions:  
DCE MR derived Ktrans using hot spot or histogram analysis might be a useful 
parameter in differentiating between tumor progression and non-progression. CBV and 
ADC values did not show significant differences between the two groups. 
 


