INVITED COMMENTARY

Comparing MRS and PET

In this issue of The Journal of Nuclear
Medicine, Tsuchida et al. (I) report 2
interesting relationships that they
observed between proton magnetic
resonance spectroscopy (MRS) mea-
surements and measurements of hemo-
dynamics and oxygen metabolism with
PET in 11 patients with severe occlu-
sive carotid artery disease. First, they
report that the ipsilateral-contralateral
ratios of N-acetyl-aspartate to the sum
of creatine and phosphocreatine (NAA/
Cr) measured in hemispheric white
matter correlated significantly with ip-
silateral-contralateral cortical blood
flow and with cortical oxygen metabo-
lism. Because NAA is generally as-
sumed to be restricted to neurons, this
finding can be interpreted as indicating
neuronal loss in the white matter distal
to carotid artery occlusive disease that
parallels the reduction in cortical blood
flow and metabolism in the same hemi-
sphere. Such an interpretation is consis-
tent with previous pathologic findings
of selective neuronal necrosis in both
human and animal brains subjected to
focal ischemia (2). Findings of incom-
plete brain infarction have also been
reported on the basis of reduced uptake
of the central benzodiazepine radioli-
gand ['ZIJiomazenil (3) in nonin-
farcted areas of brain or failure of
cerebral oxygen metabolism to im-
prove in noninfarcted brain after extra-
cranial-intracranial bypass surgery (4).
Second, Tsuchida et al. report that the
ipsilateral—contralateral ratio of cho-
line to the sum of creatine and phospho-
creatine (Cho/Cr) in white matter corre-
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lates strongly with regional oxygen
extraction fraction (rOEF) but not with
blood flow or oxygen metabolism. In-
creased rOEF indicates a reduction in
blood flow compared with oxygen me-
tabolism. Thus, the areas with a high
rOEF also had increased choline. The
biologic interpretation of this second
observation is more difficult. Choline is
a constituent of cell membranes and is
increased in conditions in which cell
membranes are undergoing damage,
such as multiple sclerosis and acute
ischemia. Why choline should be in-
creased in areas of brain in which the
increased rOEF serves to maintain both
oxygen metabolism and neurologic
function is not clear. Interpreting this
finding as ongoing low-level cellular
membrane damage caused by low-
level chronic ischemia does not seem
justified on the basis of the available
evidence. The elevation in choline may
reflect previous tissue damage caused
by transient ischemic attacks or stroke
or the activity of macrophages scaveng-
ing the membranes of previously dam-
aged tissue.

The clinical relevance of these find-
ings is problematic. Two independent
studies provide good evidence that in-
creased rOEF distal to a stenotic or
occluded carotid artery is a strong
independent predictor of subsequent
stroke (5,6). However, in the absence
of an empiric trial, one cannot assume
that revascularization surgery, such as
an extracranial-intracranial bypass,
would benefit these patients. The mor-
bidity and mortality from surgery and
the long-term risk of stroke in patients
who undergo surgery are not known.
Substitution of MRS-measured Cho/Cr
for direct measurement of rOEF to
identify patients at high risk of subse-
quent stroke is not justified. Although

the correlation coefficient between ipsi-
lateral—contralateral rOEF and Cho/Cr
was strong, the number of patients in
this study was too few to assume that
such a strong correlation will be a
consistent finding. Previous attempts to
substitute other methodology for PET
measurements of rOEF in identifying
patients at high risk of stroke have not
been successful (7). An independent
prospective study is necessary to show
that these MRS measurements can iden-
tify a group of patients with carotid
occlusive disease and a higher risk of
subsequent stroke (8).
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