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Purpose:   
To determine if there is a correlation between DCE and DSC-derived parameters 
with mean vascular density (MVD) and mean vascular area (MVA) obtained from 
immunohistochemistry. 
   
Methods:  
This prospective study included patients with a new pathological diagnosis of an 
astrocytoma.  A preoperative MRI was performed at 3T which included two 
injections of 5ccs gadobutrol for DCE- and DSC-MRI.  During DCE-MRI, both 
magnitude and phase images were acquired to estimate Vp_Φ (calculated from a 
phase-derived VIF and bookend T1 measurements) as well as Vp_SI (calculated 
from a magnitude-derived VIF without T1 measurements).  Corrected rCBV was 
computed from DSC-MRI. Four ROIs were placed over the solid part of the tumor 
and the highest value (“hot spot”`) among the ROIs was recorded.   
Histopathological grading was determined using the 2007 WHO criteria.  
Immunohistochemical staining of endothelial cells with CD34 antibody was 
performed.  MVD and MVA were calculated within the tumor using image 
processing software.   
 
Results:   
MVA was significantly lower for grade 3 compared to grade 4.  MVD was not 
significantly different between grade 3 and grade 4.  There was a slightly higher 
correlation between MVA and Vp_Φ  (correlation coefficient (CC) = 0.53) than 
between MVA and Vp_SI (CC=0.38) or rCBV (CC=0.37).  There was a weaker 
correlation between MVD and Vp_Φ (CC=0.42), Vp_SI (CC=0.30) and rCBV 
(CC=0.22). 
 
Conclusions:  
In astrocytomas, using DCE-MRI with a phase-derived VIF, there was a stronger 
correlation between mean vascular area and Vp than with rCBV obtained from 
DSC-MRI. 
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