PMTc-N-NOET Imaging for Myocardial Perfusion:
Can It Offer More Than We Already Have?

cardial uptake (3% of injected dose vsductase inhibitors. Indeed, in current
A neutral, lipophilic®®Tc-labeled 1.2% and 1.5% of injected dose for techpractice, heterogeneity 8P'TI uptake
compound proposed as a myocardidietium complexes) and a higher pulmounder stress, without any segmentary
perfusion imaging agent i¥Tc-(N- hary uptake (20% of injected dose at resabnormality, is often observed. In
ethoxyN-ethyl-dithiocarbamato)ni- vs. 1.7% and 2.6%)2(10,1). As far as these patients, dyslipidemia, noninsu-
trido (N-NOET) (1). ®"Tc-N-NOET the heart/lung uptake ratio is concernedin-dependent diabetes, or even high
has a high myocardial uptake in hu-that of ®Tc-N-NOET is always lower blood pressure is always found. A dim-
mans, with 3% of the injected dose inthan that of other technetium complexeénution of coronary flow reserve has
the heart 5 min after injection?f, a (2). The correlation of technetium com-been reported in such patients even in
high first-pass extraction fraction in ca-plexes’ uptake with coronary blood flowthe absence of significant coronary ar-
nine models §) and in isolated rabbit Shows a plateau at 2-2.5 times the basgry stenosis ¥5-17, and these alter-
hearts 4), and a myocardial uptake flow values for sestamibi and tetrofos-ations of endothelial function can be
that correlates with myocardial bloodmin (12,13, whereas this plateau isrevealed by either PET16,17) or
flow (3,5 over a wide range of flow, reached at 3-3.5 times the basal floviBPECT imaging 18-2Q. Further-
with a plateau in®®Tc-N-NOET up- Values for®Tc-N-NOET and?®'Tl (5). more, we now know that coronary en-
take only at very high flow ratess4 In contrast to sestamibi and tetrofosmindothelial dysfunction predicts long-
mL - min~!- g~1in a canine model), as 9"Tc-N-NOET undergoes a redistribu-term cardiovascular event rate21),
observed with201T| (5). 99mTc-N- tion phenomenon that can be used ibut we also know that aggressive cho-
NOET exhibits significant redistribu- clinical practice. Finally, safety and do-lesterol-lowering therapy with HMG-
tion in dog models3,6) and in human Simetry are comparable for all 3 techneCoA reductase inhibitors for a period
clinical studies 7). Finally, safety and tium complexesZ). Known characteris- of 2-6 mo improves myocardial per-
dosimetry are comparable with that oftics of 99Tc-N-NOET are much closer fusion in these patient22,23.
the other technetium tracer)( to those of°'Tl than to other technetium  Heterogeneity of perfusion tracer up-
Characteristics tha®®Tc-N-NOET complexes; nevertheles¥™c-N-NOET  take could be an additional semiological
has in common with?°ITl include a IS definitely not a technetium analog ofcriterion, together with the extent and the
high first-pass extraction fraction, a**'T!- severity of the segmentary perfusion de-
good correlation with coronary blood **"Tc-N-NOET allows imaging of fects. In this context?*"™Tc-N-NOET,
flow, and a redistribution phenomenonmyocardial perfusion abnormalities forlike 2°Tl, could become a valuable tool
However, %"Tc-N-NOET has a more Very weak variations of coronary flow for evaluating this heterogeneity. There-
favorable dosimetry, and mechanism®ecause of the good correlation of itore, the finalization of mathematic mod-
of redistribution 6) and myocardial cardiac uptake with high coronary flowels would be required to quantify these
uptake ) are different. In addition, rates. The study by Takehana et alheterogeneity patterns.
9omT¢c-N-NOET uptake does not reflect(14) presented in this issue ofhe Clinical confirmation of the redistri-
myocardial cellular viability but, Journal of Nuclear Medicinés consis- bution phenomenon dP"Tc-N-NOET
rather, coronary blood flow, at least intent with this observation. Thus, resid-in a large population of patients will al-
an experimenta| mode| Of acute'y in_ual Critical StenOSiS can be determinedbw the same eXploration éngI stress
farcted, reperfused myocardiurd)( more accurately wittP*"™Tc-N-NOET redistribution but with a more favorable
Compared with currently used technethan with sestamibil(4). This possibil- dosimetry. The results of the ongoing
tium Comp|exes (Sestamibi and tetrofosj.ty of revealing weak reductions of clinical trials with 2°"Tc-N-NOET W|",
min), 9"Tc-N-NOET has a better myo- coronary flow reserve might becomein the near future, tell us whether these
useful when perfusion scintigraphy isexpectations are confirmed.
expected to accurately identify patients Three aspects of the biologic behav-
Received Mar. 23, 2001; revision accepted Apr. ~ With coronary flow reserve abnormali-ior of %°"Tc-N-NOET require further
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of other technetium tracers orAlthough it presents, liké°'Tl, a re
even of?°1Tl, although, in our ex distribution phenomenon, it is not a
perience, th€Tc-N-NOET heart/ technetium analog o®*TI. Moreover,

lung uptake ratio correlates with?°"Tc-N-NOET is not equivalent to ei 12.

that of2°1T|. However, this ratio is ther sestamibi or tetrofosmin. Perfectly
sufficient to obtain good quality controlled experimental studies, such

images in most patient2(7). In

as those presented by Takehana et al.
some cases, pulmonary uptake i$14), will allow a better understanding 13

detectable, notably at rest. Is thisof ®"Tc-N-NOET behavior and there
relative pulmonary hyperfixation fore more precisely define the place it
associated with an increase in pulwill take among the currently available

monary activity or with a reduc- cardiac perfusion tracers.

tion of cardiac activity? Why does
it only occur in certain patients?
What is its pathophysiologic
meaning?

The cellular uptake mechanisms
of 99Tc-N-NOET have not yet
been elucidated. In cultured new-
born rat cardiomyocytes?®*Tc-
N-NOET has been shown to bind -
to cellular membranes, with a par-
ticularly high affinity to L-type
calcium channels, in a nonenergy- 2
dependent manne8). In contrast,
studies on isolated perfused rat
hearts 24) and in vivo rat hearts
(25) suggest that*Tc-N-NOET
might preferably bind to the en-
dothelium.

Is %mTc-N-NOET a tracer of *
myocardial tissue viability? In a
canine experimental model of5

reperfused acute myocardial in-
farction, myocardial uptake of
99Tc-N-NOET reflects the mag
nitude of flow restoration but not
myocardial cellular viability, as
does?1TI (9). In this experiment,
however, blood flow was normal
at the time of*™Tc-N-NOET in
jection. As we know, the restora- -
tion of normal blood flow allows
long-term improvement of myo-
cardial function (stunned myocar- 8
dium, i.e., myocardial viability in
clinical practice). Therefore, we
can hypothesize thaf®Tc-N- 9
NOET, a pure tracer of myocar-
dial blood flow, might be a good
predictor of clinical viability.
However, this point needs to be'*
investigated further.
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