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Hypoxic viable tissue in human chronic cerebral ischemia because of unilateral
major cerebral artery steno-occlusive disease
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(18)F-FRP170 PET was performed, and cerebral blood flow and metabolism were
assessed using (15)0-gas PET in 20 healthy subjects and 52 patients. A region of interest (ROl) was
automatically placed in 3 segments of the middle cerebral artery territory in both cerebral hemispheres
with a 3-dimensional stereotaxic ROl template using SPM2, and each PET value was determined in each ROI.
EE$ ratio of values in the affected versus contralateral hemispheres was calculated for the (18)F-FRP170

image.

The specificity and positive-predictive value for a combination of an elevated oxygen extraction
fraction and a moderately reduced cerebral oxygen metabolism for detection of an agnormally elevated
(18)F-FRP170 ratio (19 ROIs: 12%) were significantly greater than those for the individual categories
(elevated oxygen extraction fraction, moderately reduced cerebral oxygen metabolism, or reduced cerebral
blood flow).
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Correlation between cerebral blood flow
(CBF) and
1-(2-18F-fluoro-1-[hydroxymethyllethoxy)
(18F-FRP170)

ratio in patients. The dashed horizontal

methyl-2-nitroimidazole

line denotes mean + 2 standard
deviations (SD) of 8F-FRP170 ratios
obtained in healthy subjects. The dashed
vertical line denotes 35.9 ml/100 g/min,
which represents mean — 1.5 SD (for
region-of-interest of the frontal cortex
perfused by the middle cerebral artery
[ROIrmcal and region-of-interest of the
parietal cortex perfused by the middle
cerebral artery [ROIsp-mcal) or mean —
1.8 SD (for region-of-interest of the
temporal cortex perfused by the middle
cerebral artery [ROIstmcal) of CBF

obtained in healthy subjects.
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Correlation between cerebral metabolic
rate of oxygen (CMRO2) and 8F-FRP170
ratio in patients. The dashed horizontal
line denotes mean + 2 SD of 18F-FRP170
ratios obtained in healthy subjects. The
right and left dashed vertical lines



denote 3.31 ml/100 g/min and 2.51
ml/100 g/min, respectively. The former
represents mean — 0.4 SD (for ROIstmca)
or mean — 0.6 SD (for ROIspmca and
ROIs¢-mca) of CMRO:2 obtained in healthy
subjects; the latter represents mean — 2.4
SD (for ROIsemca and ROIs¢mca) or mean
— 2.0 SD (for ROIspmca) of CMRO:
obtained in healthy subjects.
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Correlation between oxygen extraction
fraction (OEF) and 18F-FRP170 ratio in
patients. The dashed horizontal line
denotes mean + 2 SD of 18F-FRP170
ratios obtained in healthy subjects. The
dashed vertical line denotes 46.3%,
which represents mean + 1.6 SD (for
ROIstmca) or mean + 1.3 SD (for

ROIspmca and ROIsimca) of OEF
obtained in healthy subjects. Open,
half-tone and closed -circles denote

CMRO:z > 3.31 ml/100 g/min, between
3.31 ml/100 g/min and 2.51 ml/100 g/min,
< 2.51 ml/100 g/min, respectively.
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Positron emission tomography (PET)
images from a 63-year-old woman with
middle

artery occlusion. CBF is severely reduced,

symptomatic right cerebral

CMRO:2 is moderately reduced, and OEF
1s elevated in the right temporal cortex

when compared with the left cerebral

hemisphere. That region exhibits
relatively  high accumulation  of
18F-FRP170.
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