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Glioblastoma multiforme is a primary brain tumor known for its rapid proliferation, diffuse invasion, and 
prominent neovasculature and necrosis. This study explores the in vivo link between these characteristics 
and hypoxia by comparing the relative spatial geometry of developing vasculature inferred from 
gadolinium-enhanced T1-weighted MRI (T1Gd), edematous tumor extent revealed on T2-weighted MRI 
(T2), and hypoxia assessed by (18)F-fluoromisonidazole PET ((18)F-FMISO). Given the role of hypoxia in 
upregulating angiogenic factors, we hypothesized that the distribution of hypoxia seen on (18)F-FMISO is 
correlated spatially and quantitatively with the amount of leaky neovasculature seen on T1Gd. METHODS: 
A total of 24 patients with glioblastoma underwent T1Gd, T2, and (18)F-FMISO-11 studies preceded 
surgical resection or biopsy, 7 followed surgery and preceded radiation therapy, and 11 followed radiation 
therapy. Abnormal regions seen on the MRI scan were segmented, including the necrotic center (T0), the 
region of abnormal blood-brain barrier associated with disrupted vasculature (T1Gd), and infiltrating tumor 
cells and edema (T2). The (18)F-FMISO images were scaled to the blood (18)F-FMISO activity to create 
tumor-to-blood ratio (T/B) images. The hypoxic volume (HV) was defined as the region with T/Bs greater 
than 1.2, and the maximum T/B (T/Bmax) was determined by the voxel with the greatest T/B value. 
RESULTS: The HV generally occupied a region straddling the outer edge of the T1Gd abnormality and 
into the T2. A significant correlation between HV and the volume of the T1Gd abnormality that relied on 
the existence of a large outlier was observed. However, there was consistent correlation between surface 
areas of all MRI-defined regions and the surface area of the HV. The T/Bmax, typically located within the 
T1Gd region, was independent of the MRI-defined tumor size. Univariate survival analysis found the most 
significant predictors of survival to be HV, surface area of HV, surface area of T1Gd, and T/Bmax. 
CONCLUSION: Hypoxia may drive the peripheral growth of glioblastomas. This conclusion supports the 
spatial link between the volumes and surface areas of the hypoxic and MRI regions; the magnitude of 
hypoxia, T/Bmax, remains independent of size. 
 
PMID: 19091885 [PubMed - as supplied by publisher] 

Abstract 20 Sort By Send to

1: J Nucl Med. 2008 Dec 17. [Epub ahead of print] Related Articles,
Links

Abstract 20 Sort By Send to

About Entrez  

Text Version  

Entrez PubMed 

Overview  

Help | FAQ  

Tutorials  

New/Noteworthy   

E-Utilities  

PubMed Services 

Journals Database  

MeSH Database  

Single Citation Matcher 

Batch Citation Matcher  

Clinical Queries  

Special Queries  

LinkOut  

My NCBI  

Related Resources 

Order Documents  

NLM Mobile  

NLM Catalog  

NLM Gateway  

TOXNET  

Consumer Health  

Clinical Alerts  

ClinicalTrials.gov  

PubMed Central  

A service of the U.S. National Library of Medicine

and the National Institutes of Health
My NCBI

[Sign In] [Register]

All Databases PubMed Nucleotide Protein Genome Structure OMIM PMC Journals Books  

Advanced Search Search forPubMed Go Clear

 

Limits Preview/Index History Clipboard Details 

Display  Show 

All: 
1

Review: 
0

Display  Show 

Pages 1 of 1Complementary but Distinct Roles for MRI and 18F-F...[J Nucl Med. 2008] - PubMe...

05/01/2009http://www.ncbi.nlm.nih.gov/pubmed/19091885?dopt=Abstract


