SMRM 1987
Sixth Annual Meeting 929
New York City

August 17-21, 1987 Oxygen-17 Magnetic Resonance Imagingl

G. D. Mateescu, G. M. Yvars and Terri Dular
Chemistry, Case Western Reserve University, Cleveland, Ohio 44106

Water is the primary signal source Combining 170 with lH ("tanden")
in Magnetic Resonance Imaging. So far, imaging should add considerable sub-
proton detection has been exclusively tlety to image interpretation; due to
used because of its high sensitivity, the vastly different magnetic reso-
while the 0-17 nucleus has generally nance characteristics of the two nu-
been cosidered impractical for MRI, clei,l/4 new aspects are bound to be
owing to its "unfavorable" properties: revealed.
very low natural abundance, low detec-
tion sensitivity, and considerable
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quadrupolar broadening.

We report the first 170 imaging b) E
(OMRI) experiments and present evi=-
dence that some of the "drawbacks"
mentioned above can be turned into ad-
vantages. In the absence of special-
ized equipment, our approach was es-
sentially the same as in Lauterbur's
historical "zeugmatograpy" endeavor.?2
The 0-17 projection reconstruction of
a T-shaped phantom shown in Figure 1
compares favorably with the proton a)
image of a similar phantom described
in a review by Andrew.3 Although 1000
times less sensitive, the 0-17 meas-
urement in natural abundance takes
only ~10 times longer than the proton
measurement. This is due to its much
faster (quadrupolar) relaxation which
‘allows many more scans per unit time.

JN/ON

Figure 1. a) O0-17 projectiomns of 5 tubes

containing natural abundance water (18000
pulses at .03 s intervals, 0.7 G/cm x-gra-
dient). b) Proton projections (see Ref. 3)

Furthermore, as seen in Figqure 2,
isotopic enrichment brings OMRI feasi-
bility even closer to proton MRI. 1In
this experiment, the sealed end of a
glass capillary containing 1 micro-
liter of l70-enriched water was inser-
ted at the periphery of a chicken
heart, immediately after excision. The
broad projection in Figure 2a is due
to the natural abundance 170 signal
from the entire heart while the in-
tense, sharp signal (Figure 2b) ori-
ginates from the minute volume of
enriched H30 contained in the capil-
lary. It is thus possible to obtain
strong contrast between "labelled" and
"nonlabelled" regions. T3 weighting

should be quite effective. This sug- Figure 2. a) 0-17 projection of natural
gests the feasibility of a large num- abundance chicken heart. b) Same as above,
ber of investigations of the kidney, but with 1 microliter 50% 0-17 enriched H,0
heart, brain, blood vessels (including capillary inserted in the external ventri-
flow), etc. The 0-17 enriched water or cular wall. c¢) See text. Each projection
other compounds (glucose and other taken with 512 pulses at .06 s intervals.

organic molecules, as well as oxy-
anions) would be bona fide contrast
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