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The quantitative evaluation for the hippocampal memory functional abilities based on

a proton magnetic resonance spectroscopy (1H-MRS)

A OH fil, L W fF Z
EE  RUICELZ TALAMRBICL Vs IEEL SORKNEREREELZEL) 720, £
OFHMAKE)TH %o LA LAEDS, BET LA RN IRE Ny 7)) —CldER
ROEFA - B ORELWETDH 50 SHK 41, FHEBLOT I/ BE 2 KE RO EHH
THIVELEBNICHET A2 LML 70 P U BBAEBARYZ brAa¥—
(IH-MRS) ZH\5Z L2k -, lEliEE 2 & ST 2 KIS OWGE) % 2 =10
WP L% 2 0 B 2 2 R H B CHGET L7ze ML, EEHE BT 2 mENAAMIE, SRk
FOlEAERE E MBI 2R Lo CHIBAAR%ER © AEM-046, #i11-040). 1H-MRS& WMS-ROH B % 4%
WAEE 2 & OFEMOA TIE, IH-MRSIZWMSRE X, RIS EEREOBmVERIZB W
THHBUFHI L 5 2 WTREMEATRIE S iz,

IH-MRSIZ G DAL O #fE b o - B 2 ERNICEHIT 2 A ThH Y, TAD
A% UM BRI X 2 EREELOFMICE N TH L EEZ LN,

ThDABEMRIRAME MRER 2014 ;5 25 : 45-48

Key Words : Epilepsy, higher brain dysfunction, MR spectroscopy, memory function,

Wecksler Memory Scale

EU®IC

WA, TADAREPENCES Z LIZLD
IR EL SORRNEEREEZA LS 5 2
ERMSENTHEYY, Z0FREEE VLI b
WEKZELOFEELRSTETVWSL, LEALARD
5, BRBEREOZMRAE Ny 7Y —CTlIER
RS 5 2 LTz, BMAICER
MEETLHI L, FEMWEDND 5 720— bkt
2479 & RMEMA F TI2E A B oKL 2
RIFTBUERDH DR EDREDD Y HEIO
MEVPHRBETH 5. SHEL L, FEFMOT
I ERE A IEEPOWIFR TR R L EEDN
WCHIED S B 2 L AR 7 a b RS I
AR taAat¥— (1HMRS) #HwbZ &
12X - T, FlERREZE S & ST 5 Kk

S OiGE) % & I FHE L2 200 & e H

THE L 72,
MR EFE

1) WH®

165% DL E o 100 A % 1F G A2 AR 6 I B
Rxlihol. HHE OHERIMZEIY
BRIV B holzo 1 ¥ 74 —L4 R
YV MIYBROMME BRI TRBE 1714
ZBEBRE A O TR A2 %72
2) Hi&

RAE R A & L CMMSE%,
L L TWMSRMAEZ 1T - 720

MRI - MRSHAISHCE AL 157 X T MREER
ZHWTHr o 720 Tl X OVT 255 3 1 15 7K 1 e
MR %2 iR L, k3 2 ZCHE IS

CEtR R AR

p={111}

FER e RREHY Y — - TADAL Y Y —
(EREERTTE42T H789% 1)

Tohru Hoshida, Nobuyuki Maruyama

Department of Neurosurgery Epilepsy Center, National Hospital Organization, Nara Medical Center, Nara, Japan

(789 banchi, 2 chohme, shichijoh, Nara, 630-8053, JAPAN)

45



46

720 1H-MRSHAIZER L CIEZ OMER R ELC
Modelf##Ti2 & 0, WD AR PVITTH —
774y FHPBHIEZTVWH S LOER S
72Basis7 7 A W EHBERTAHILIZL-T
N-7 2 F V7 A5 F B (NAA), a9~V
(Cho), ZV7F ¥ (Cr) DL ERMEH L
720 G513 TR =1323msec, TE=136msec,
FES K192, 71) v FAHI0EEE L, KD
DERLOMEEO T — 5 WEEIT - 72, Pl
TEFWHM 02ppmZL T, ZK#PHIS0LL | & L 726
e A5 i B o B AR #4813 3. 0em (BT #2) X 1.5em (=
T) xLoem (Aif) & L7z,

L FEMRI/MRS/MMSE/WMS-R® i H 12 &
D, MFELREEAST, EHERBREIITZ:
fEEE B RHE L. T ORI D
ToeBYTHS (Fig1)o bbb, 1)
MMSED2741, WMS-R&FEREA85 A, i )
MRIM{§ CREFI L30T Lo T 7 12
AT BRI, ii) MRST — % ORI
ELT, REEDEY—270%SD (=10%) -
PAlE (FWHM=02ppm) - KO ffE (<
80) - MAHWILIC L 2 K AHEWOHHEAR,
DWTNHPDOMEERT S Do ARERAIIEHE 2 F)S
TAHIEITLY, BRMICE LN EEERI
BIANTH o720

fHR

R BT B iEENAAME GV
fiez ) A Z R L, FEimo BRI
fef-046, £H-040TH > 720

TADPAHRIFTEIRBUM  BF7E4E M 492508 20144E 8 H

No abnormal lesion,
lacunar spots < 3

WMS-R >= 85

No: 10

%SD <=10%

FWHM <= 0.2ppm
H20 saturation >= 80
Well formed MRS curve

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. 2 Correlations between Age and measured MRS Values
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Correlation coefficients between NAA and WMS-R Value
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The WMS-R score did not show any correlation to the MRS

values. In raw scores before weighted, the correlation
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Fig. 4A Scattered diagrams of NAA values and WMS-R subtest scores (visual 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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