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FDG-PET and diffusion tensor imaging study in glucose transporter 1 deficiency syndrome
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Summary
FDG-PET and diffusion tensor imaging study in glucose transporter 1 deficiency syndrome
Jun Natsume

We performed FDG-PET and diffusion tensor imaging (DTI) study to reveal characteristic
neuroimaging findings in patients with glucose transporter 1 deficiency syndrome (GLUTI1-DS).
We studied 7 patients with GLUTI1-DS. PET was compared with those of 30 controls by
statistical parametric mapping (SPM, Welcome Neurological Institute), and DTI was compared
with those of 45 controls by tract-based spatial statistics (TBSS) implemented in FSL (The
Oxford FMRIB Software Library). SPM analysis of PET showed reduced uptake in bilateral
thalami and increased uptake in bilateral basal ganglia in patients with Glutl-DS. By setting
cut-off ratio of radioactivity in lentiform nuclei and thalami to 1.4, patients with Glutl-DS were
differentiated from other epileptic patients with sensitivity 0.85 and specificity 0.93. TBSS
analysis of DTI revealed reduction of fractional anisotropy (FA) in the widespread cerebral
white matters, brain stem, and cerebellum of patients. FA reduction persisted in 3 patients with
repeated DTI scans. A patient in whom ketogenic diet was started at 3 years old, FA reduction
was less at 6 years old than that at 3 years. FDG-PET is useful to differentiate patients with
Glutl-DS and DTI is useful to evaluate white matter damage and maturational delay in patients
with Glutl-DS.
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