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Fig.1. T,-weighted image for localization (left) and volume of inter-
est (VOI) (right) at clinical examination. The rectangle indicates the
2.5%2.5%2.5 ecm®. VOI selected for localized STEAM.
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Fig.2. "H-MRS of white matter. The measurement was performed by
the STEAM (TR/TE 2000/272 ms, averaging 128). Cho ; choline, Cr ;
phosphocreatine and creatine, NAA ; N-acetyl-aspartate.

(a) preirradiated data (0 Gy)

(b) during irradiated data (27.7Gy)
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Table 1
Patient No. Age/Sex Fraction  Dose (Gy) Cho/Cr Cho/NAA  Cr/NAA

1 72/M — 0 0.8887 0.3038 0.3418
2 77/M — 0 0.8074 0.4523 0.5602
3 22/M - 0 0.7896 0.6974 0.8832
4 51/F — 0 0.8097 0.2104 0.2598
5 42/M — 0 0.8563 0.3313 0.3869
6 62/M — 0 0.8794 0.3798 0.4319

C. F. 27.7 1.292 0.4888 0.3783
7 49/M — 0 0.8534 0.4245 0.4974

A. H. 24.0 0.6866 0.3104 0.4521
8 57/M C. F. 2.6 0.7386 0.1940 0.2626
9 62/M C. F. 2.6 0.6728 0.3438 0.5109

C. F. 33.3 1.561 0.4353 0.2788
10 73/M C. F. 3.2 1.147 0.4484 0.3908
11 44/M C. F. 5.7 1.166 0.3904 0.3350

C. F. 25.7 1.318 0.3666 0.2782
12 53/F C. F. 8.6 1.090 0.6406 0.6350
13 63/M A. H. 9.0 1.284 0.4986 0.3883

A. H. 24.0 1.123 0.4275 0.3807
14 68/M A. H. 10.5 1.019 0.3057 0.3000
15 57/M A. H. 12.0 1.315 0.5894 0.4482

A. H. 34.5 0.6766 0.3487 0.5154
16 58/F A. H. 12.0 1.256 0.6101 0.4882

A. H. 25.5 1.154 0.5337 0.4624
17 43/M A. H. 15.0 1.378 0.5784 0.4197
18 45/M C. F. 44.4 1.643 0.3447 0.2097
19 45/M C. F. 44.4 1.645 0.5366 0.3262

Irradiate dose and PAR at the *H-MRS study. C. F. and A. H. indicate conventional fractiona-
tion (2Gy/Fr. once a day) and accelerated hyperfractionation (1.5Gy/Fr. twice a day).
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Fig.3. Comparison of peak area ratio (PAR)
in preirradiated group (left) and PAR in con-
ventional fractionation group (center : C. F.)
and accelerated hyperfractionation group
(right : A. H.).

(a) choline/NAA ratio

(b) creatine/NAA ratio

(c) choline/creatine ratio
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Fig.4. Relationship between PAR and irradiated
dese. R indicates the correlation coefficient.
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Radiation Dose-dependent Change in Brain 'H-MRS

Shigeru MATSUSHIMA!,  Mamoru MUROKA',  Yukio UCHIYAMA',
Kozo MORITA!,  Yoshihito NOMOT0?  Yasutomi KINOSADA?

'Department of Radiation Oncology, Aichi Cancer Center Hospital
1-1 Kanokoden, Chikusa-ku, Nagoya 464
2Department of Radiology Mie University School of Medicine

We have investigated the usefulness of "H-magnetic resonance spectroscopy (‘H-MRS) for
the assessment of acute radiation damage of the human brain. Nineteen patients were treated
with the whole brain irradiation. Biochemical changes in white matter were measured by % vivo
1-MRS. The measurement was performed 1 or 2 times in each case at the radiation doses
ranged from 0 to 44.4 Gy with conventional fractionation (2 Gy pre fraction, once a day) or
accelerated hyperfractionation (1.5 Gy per fraction, twice a day). For the measurement of 'H-
MRS, 15T whole body MR system was used and stimulated echo aquisition mode (STEAM)
with chemical shift selective (CHESS) pulse was applied Volume of the interest (VOI) was
2.5x%2.5x%2.5cm?, and the repetiton time and echo time were 2000ms and 272ms, respectively. The
actue radiation damage of the brain was evaluated by the change of peak area ratio (PAR) of
choline, creatine and N-acetylaspartate (NAA). 'H-MR spectra obtained before irradiation
were different from those observed during irradiation. There were statistically signifcant (p<
0.05) in the choline/cretine ratio between the irradiated group and preirradiated group. Note-
worthy, the change of choline/creatine ratio showed good correlation with irradiated dose
(correlation coefficient : conventional fractionation group=0.94, accelerated hyperfractionation
group=0.82). Still more, in the accelerated hyperfractionation group the change was more
intense. As PAR seems to correlate with irradiated dose, it is suggested that choline/creatine
ratio might be a useful indicator which reflects the acute radiation damage of the human brain.
'H-MRS can be useful for assessment of acute radiation damage.
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