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Fig.1. 'H magnetic resonance spectra of a 49-year-old healthy man. The left spectrum
is selected from the cerebral cortex shown in the positioning images (a). The right
spectrum is selected from the cerebral white matter shown in the positioning images

(b). The chemical-shift axis is displayed in parts per million. NAA indicates N-
acetylaspartate, Cre creatine, Cho choline.

Fig.2. 'H magnetic resonance spectra of a 56-year-old man with obstructive sleep
apnea. The left spectrum is selected from the cerebral cortex shown in the positioning
images (a) . The right spectrum is selected from the cerebral white matter shown in the

positioning images (b).
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Table 1. MR Spectroscopic Metabolite Ratios for Cerebral Cortex

NAA/Cho NAA/Cre Cho/Cre

normal control (n=12)
mild OSA (n=10)

moderate-severe OSA (n= 4)

2.37+0.34  1.78%+0.25 0.79%0.12
2.40£0.32 1.94%0.24 0.80%0.11

2.14+0.35 1.76%+0.23 0.88%0.13

NAA : N-acetylaspartate, Cho : choline, Cre : creatine

O S A : obstructive sleep apnea

Values are expressed as mean+standard deviation.

Table 2. MR Spectroscopic Metabolite Ratios for Cerebral White Matter

NAA/Cho NAA/Cre Cho/Cre

normal control (n=12)
mild OSA (n=10)

moderate-severe OSA (n= 4)

2.12£0.26 1.95%0.33 0.94x0.11

*

2.1410.20] 2.03£0.37 0.97%0.14

1.71£0.09 1.80+0.31 1.06£0.18

NAA : N-acetylaspartate, Cho : choline, Cre: creatine

O S A : obstructive sleep apnea

Values are expressed as mean = standard deviation.

*P<0.002, **P<0.001.
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Proton MR Spectroscopy in Patients with Obstructive Sleep Apnea:
Preliminary Results
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! Department of Radiology, ?Department of Neuropsychiatry, and
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Repeated apneic episodes during sleep may lead to brain damage in patients with obstructive
sleep apnea (OSA). We performed proton magnetic resonance spectroscopic studies to
determine whether the cerebral metabolism changes in patients with OSA. Two-dimensional
chemical shift imaging studies (TR/TE 1500/135ms, thickness 10mm,volume of interest 80 X 80
-80 X 100mm, voxel size 10X 10X 10mm) were performed in 14 patients with OSA, and 12 normal
subjects. OSA patients were classified into two groups on the basis of severity by polysomnog-
raphy : mild OSA (ten patients), and moderate to severe OSA (four patients). The N-acetylas-
partate (NAA) /choline (Cho) , NAA/creatine (Cre) , and Cho/Cre ratios in the cerebral cor-
tex and white matter were calculated separately. Significant differences in the NAA/Cho ratio
of the white matter were found between the patients with moderate to severe OSA and the nor-
mal subjects, as well as between the patients with moderate to severe OSA and those with mild
OSA (P<0.002 and P<0.001, respectively). However, no significant difference in this ratio was
found between the patients with mild OSA and the normal subjects. These findings suggest that
the cerebral metabolic changes are probably caused by repeated apneic episodes in the patients
with moderate to severe OSA.
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