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Abnormal Cerebral Glucose Metabolism in Patients with Narcolepsy
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Background: The purpose of this study was to investigate the differences of cerebral glucose metabolism between

narcoleptic patients and normal controls. Methods: We enrolled 24 patients with narcolepsy who underwent night
polysomnography and multiple sleep latency tests to confirm the narcolepsy. '*F-fluorodeoxy glucose positron emission
tomography scan was performed in all narcoleptic patients and 24 normal age-sex matched controls. To compare the
cerebral glucose metabolism between the two groups, statistical parametric mapping (SPM99) was used. Results: Patients
with narcolepsy showed significant decreases of cerebral glucose metabolism in the bilateral rectal and subcallosal gyri,
right superior frontal gyrus, right medial frontal gyrus, bilateral precuneus, right inferior parietal lobule, and left
supramarginal gyrus of the parietal lobe at the uncorrected P<0.001. The bilateral posterior hypothalami and mediodorsal
thalamic nuclei showed glucose hypometabolism at the level of corrected P<0.05 with small volume correction.
Conclusions: This study showed cerebral glucose hypometabolism of hypothalamus-thalamus-orbitofrontal pathways in
narcoleptic brains. The distribution of abnormal glucose metabolism is concordant to the cerebral pathways of the

hypocretin system.
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2. FDG-PET

PET+ GE Advance PET 227HU4(GE, Milwaukee, WI)
(FHEs g3 49 mm FWHM, Z=a43 39 mm
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Table 1. SPM result of brain regions showing glucose hypometabolism in narcoleptic patients

Cluster level Voxel level Talairach
coordinate Anatomic region BA

Peorredted Kk Puncorrected PrwE-corr PrpR-corr Peak Z Puncorrected XY,z (mm)
0.021 1139 0.008 0.041 0.057 441 0.00005 6,32,-20 R. frontal lobe. rectal gyrus 11
0.206 0.057 3.93 0.00043 10,32,-20 L. frontal lobe. rectal gyrus 11
0.026 1070 0.010 0.165 0.057 4.00 0.00003 0,-52,38 R. parietal lobe. precuneus 7
0.026 1072 0.010 0.385 0.057 3.70 0.00011 22,16,44 R. superior frontal gyrus 8
0.409 0.057 3.67 0.00012 8,22,46 R. medial frontal gyrus 8
0.671 82 0.438 0.580 0.058 3.50 0.00023 50,-56,40 R. inferior parietal lobule 40
0.64 95 0.402 0.666 0.063 342 0.00032 -52,-56,30 L. supramarginal gyrus 40
0.041 196 0.460 0.029 0.025 2.83 0.002 -4.20,-4 *B. hypothalamus, thalamus -

SPM; Statistical Parametric Mapping', Height threshold uncorrected P<0.001, Prwg.cor; familywise error corrected P, Prprecor; false discovery

rate corrected P, Extent threshold Ke>100 voxels, *small volume corrected P at 10-mm radius at the center point (x,y,z: 0,-12,-6), BA,;

Broadmann area, L; left, R; right, B; bilateral

Figure 1. Brain regions showing glucose hypometabolism in narcolepsy patients compared to normal controls (SPM result). The overall

areas with hypometabolism are shown in the glass brain view (A). Hypometabolism in bilateral rectal, subcallosal gyri, right superior

frontal gyrus, right medial frontal gyrus, and right inferior parietal lobule are shown in T1 template overlaid MRI (B) at the level of

uncorrected P<0.001. The bilateral posterior hypothalmi and mediodorsolateral thalamic nuclei show hypometabolism (C) in the level

of FDR corrected P<0.05 with small volume correction. The left side of images represents the left side of the brain. The order of left

to right panels in (C) is arranged according to the direction of anterior to posterior in the coronal images of the brain.
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