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Dynamic glucose enhanced MRI

Dynamic glucose enhanced (DGE) MRI is used to study the signal intensity time course (tissue
response curve) after D-glucose injection.

T1ρ-weighted DGE MR imaging in healthy volunteers and patients with newly diagnosed, untreated
glioblastoma enabled visualization of brain glucose physiology and pathophysiologically increased
glucose uptake and may have the potential to provide information about glucose metabolism in tumor
tissue 1).

D-glucose has potential as a biodegradable alternative or complement to gadolinium-based contrast
agents, with DGE being comparable to dynamic contrast enhanced MRI. However, the tissue uptake
kinetics as well as the detection methods of DGE differ from DCE, and it is relevant to compare these
techniques in terms of spatiotemporal enhancement patterns.

Seidemo et al aimed to develop a DGE analysis method based on tissue response curve shapes, and
to investigate whether DGE MRI provides similar or complementary information to DCE MRI. Eleven
patients with suspected gliomas were studied. Tissue response curves were measured for DGE and
DCE MRI at 7 tesla and the area under curve (AUC) was assessed. Seven types of response curve
shapes were postulated and subsequently identified by deep learning to create color-coded “curve
maps” showing the spatial distribution of different curve types. DGE AUC values were significantly
higher in lesions than in normal tissue (p<0.007). Furthermore, the distribution of curve types differed
between lesions and normal tissue for both DGE and DCE. The DGE and DCE response curves in a 6-
minute post-injection time interval were classified as the same curve type in 20% of the lesion voxels,
which increased to 29% when a 12-minute DGE time interval was considered. While both DGE and
DCE tissue response curve shape analysis enabled differentiation of lesions from normal brain tissue
in humans, their enhancements were not temporally identical and not confined entirely to the same
regions. Curve maps can provide accessible and intuitive information about the shape of DGE
response curves, which is expected to be useful in the continued work towards interpretation of DGE
uptake curves in terms of D-glucose delivery, transport, and metabolism 2).
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