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Fig.1. a

Left : Normal pattern of magnetic resonance
spectroscopy of the parietal white matter. Cho ;
choline containing substance, PCr/Cr ; phospho-
creatine and creatine, NAA ; N-acetyl-aspartate
Right : Spectra of the infarcted brain 18 hours
after the onset. Lac ; lactate

a

Fig.1. b

Sequential pattern of the spectra of a case of a
major stroke (dead case). Spectra 8 hours after
the onset (left) shows a residual NAA signal and
increased lactate. However, NAA can not be
observed in the spectra 24 hours after the onset
(right) and the increased lactate keeps'the same
level.
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Fig.2.

Typical pattern of the spectra seen in the
chronic stage of major stroke. This figure
shows typical patterns of 3 different cases (5
weeks, 5 weeks and 36 days after the onset,
respectively). NAA can not be observed and
lactate is constantly revealed (persistent
lactate).

Fig.3.

Lactate

Lactate
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s
Signa;

Sequential change of the spectra. Spectra 3
months after the onset shows no significant
signal except for a equivocal lactate signal
(flat MRS).
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Fig.4.
Heterogeneity of the spectral pattern (excep-
tional case). a : T, weighted magnetic reso-
nance image shows a large infarcted area in
the right temporal lobe. A box indicates a
volume of interest. b : Spectra of the volume
of interest shown in the right image. Lactate
is increased and NAA is also seen.

Lower right : Another box indicates a volume
of interest, which has a hemorrhagic infarc-
tion (low signal intensity seen in the high
signal intensity area). Lower left : Lactate is
increased but the signal of NAA is obviously
lower than the upper spectra.
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Proton Magnetic Resonance Spectroscopy (*H-MRS)
in Cerebral Infarction

Kiyohiro HOUKIN!,  Kyousuke KAMADA!, Tsuyoshi AOKI},
Hiroyasu KAMIYAMA®!, Hiroshi ABE!, Mitsuyuki KOIWA?,
Takeshi KASHIWABA?

' Department of Neurosurgery, Hokkaido University
N-15, W-7, Kita-Ku, Sapporo, 060
2Kashiwaba Neurosurgical Hospital

We studied sequential changes in proton magnetic resonance spectroscopy (H-MRS) in 17
cases of cerebral infarction (major stroke). For a measurement of H-MRS, 1.5T whole-body
system was used and stimulated echo acquisition mode (STEAM) with chemical shift selective

(CHESS) pulse was utilized. Volume of the interest (VOI) was 3x3 X 3cm and the repitition
time and echo time was 1500ms and 270ms respectively.

As results, the following features were disclosed,

1) Lactate increased shortly after the onset of cerebral ischemia. And this increased lactate
remained in the infarcted tissue for more than 1 month after the onset.

2) N-acetyl-aspartate (NAA), which is the most prominent and characteristic signal in normal
human brain, decreased rapidly after the onset.

3) In chronic stage (more than 3 months after the onset), no significant signals were detected
and subsequently the spectra showed a flat pattern.

4) In most cases, a significant spatial heterogeneity was not observed in the spectral pattern.

In conclusion, H-MRS is a powerful modality, with can reveal the temporal profile of the
cerebral metabolism after the ischemic insult. The spectral pattern might be a useful indicator
which reflects the degree of damage and reversibility of the tissue.
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