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The quantitative evaluation for the hippocampal memory functional abilities based on

a proton magnetic resonance spectroscopy (1H-MRS)
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H20 saturation >= 80
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Yes 87

Fig.1 Algorism to estimate ‘Healthy Normal
Volunteers’
13 out of 100 were dropped off from our
study, because of their lacunar infarcts (3
cases) and MRS parameters (10 cases).
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Fig. 4A Scattered diagrams of NAA values and WMS-R subtest scores (visual memory)
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Fig. 4B Scattered diagrams of NAA values and WMS-R
subtest scores (verbal memory)
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Summary

The quantitative evaluation for the hippocampal memory functional abilities based on
a proton magnetic resonance spectroscopy (1H-MRS)

Tohru Hoshida, Nobuyuki Maruyama

Higher brain dysfunction is one of the most significant issues for patients with prolonged
epilepsy. Evaluating batteries for memory functions, including the Wecksler Memory Scale,
need long examination times and have some limitations for repetitive examination. The aim of
our study is to evaluate whether hippocampal memory function can be measured with a proton
MRS (1H-MRS) which can quantitatively and iteratively measure amino-acid level in specific
portions in a short time with minimum risks. Our findings showed that the NAA values in
healthy subjects that represent with hippocampal neuronal function decreased with the age.
The correlation coefficients were -0.46 in the left hippocampus and -0.40 in the right
hippocampus. The NAA values and WMS-R scores both showed no correlation, however the
WMS-R subtests and raw data did show limited correlation with the NAA value. In scatter
diagrams plotting the WMS-R subtest scores and NAA values, heterogeneity or digital patterns
were observed in score distributions. WMS-R could have limited benefit for normal adults with
high memory performance scores. The 1H-MRS was able to detect hippocampal functional
abilities including memory function and disturbances caused by epilepsy or other neuro-
degenerative disorders more precisely than the WMS-R score.
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