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Abstract: Between-subject consistency of parametric transverse relaxation
time (T2) measurement was evaluated using a population of 136 de-novo
Glioblastoma multiforme (GBM) patients. Normal white matter volumes
were segmented for each patient and co-registered into common space using
a 12-parameter affine fit algorithm. Standard deviation ranged from 11% to
19% of the mean T2 while the T2 weighted standard deviation ranged from
20% to 70% of mean values. Parametric T2 measurements provide two- to
three-fold better consistency across subjects.
Introduction: In conventional MRI, image intensities derived from different
subjects can not be quantitatively related, because they are dependent on
many variable uncontrolled factors in addition to the relaxation times. In
parametric MRI, images having intensity dependent only on relaxation times
are derived. Such images can be subjected to quantitative between study
comparisons if spatial registration is applied.
Methods: Double echo fast spin echo MRI studies of 136 de-novo GBM
patients were selected for study. All studies used standard echo and
repetition times to assure consistent computation of parametric T2 values
using the monexponential approximation. Parametric T2 and T2-weighted
maps were made for each study and registered to a standard brain atlas
volume. Each registered study was segmented into white matter only using
the 60% confidence white matter mask for the brain atlas. A normal white
matter mask was created for each subject by masking out abnormal tissues in
the white matter (i.e., edema, tumor and necrosis). The resulting normal
white matter mask was then applied to the respective subject’s registered
parametric T2 and T2-weighted maps.
Results: Figure 1 illustrates standard deviation as a percentage of the mean
for normal white matter parametric T2. The deep white matter areas show

good consistency with 11–13% variance (dark blue). The more superficial
white matter has a slightly larger variance of 14-20% with the greater
variance in the temporal and inferior frontal lobes (light blue). The corpus
callosum displays a high variance exceeding 30% due to mis-registration
around unusually distended ventricles (green). Figure 2 shows the larger
variation of the T2-weighted maps. The white matter tracts of the medial
temporal area show the best consistency (20-30%) followed by the frontal
lobes (30-40%). The white matter adjacent to the mid-brain structures
shows the largest variation likely due to variable RF signal attenuation in
heads of different sizes.
Conclusions: Parametric T2 relaxivity measurements derived from standard
double echo acquisitions provide consistent quantitative data between
subjects. When spatially registered, these data allow intra-subject
comparison, which may prove useful for analyzing treatment efficacy and
disease progression.

