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Purpose: To retrospectively determine whether relative cerebral blood volume (CBV) measurements 

can be used to predict clinical outcome in patients with high-grade gliomas (HGGs) and low-grade 

gliomas (LGGs) and specifically whether patients who have gliomas with a high initial relative CBV 

have more rapid progression than those who have gliomas with a low relative CBV.  

Materials and Methods: Approval for this retrospective HIPAA-compliant study was obtained from the 

Institutional Board of Research Associates, with waiver of informed consent. One hundred eighty-nine 

patients (122 male and 67 female patients; median age, 43 years; range, 4–80 years) were examined with 

dynamic susceptibility-weighted contrast material–enhanced perfusion magnetic resonance (MR) 

imaging and were followed up clinically with MR imaging (median follow-up, 334 days). Log-rank tests 

were used to evaluate the association between relative CBV and time to progression by using Kaplan-

Meier curves. Binary logistic regression was used to determine whether age, sex, and relative CBV were 

associated with an adverse event (progressive disease or death).  

Results: Values for the mean relative CBV for patients according to each clinical response were as 

follows: 1.41 ± 0.13 (standard deviation) for complete response (n = 4), 2.36 ± 1.78 for stable disease (n 

= 41), 4.84 ± 3.32 for progressive disease (n = 130), and 3.82 ± 1.93 for death (n = 14). Kaplan-Meier 

estimates of median time to progression in days indicated that patients with a relative CBV of less than 

1.75 had a median time to progression of 3585 days, whereas patients with a relative CBV of more than 
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1.75 had a time to progression of 265 days. Age and relative CBV were also independent predictors for 

clinical outcome.  

Conclusion: Dynamic susceptibility-weighted contrast-enhanced perfusion MR imaging can be used to 

predict median time to progression in patients with gliomas, independent of pathologic findings. Patients 

who have HGGs and LGGs with a high relative CBV (>1.75) have a significantly more rapid time to 

progression than do patients who have gliomas with a low relative CBV.  
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