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Recent reports have established that 201TImay be taken up in areas of recent myocardial
infarction after myocardial blood flow is re-established. In addition, there is accelerated 201TI
"washout" from these regions producing a pattern of "reverse redistribution." We present a

case in which these phenomena may have contributed to a disparity of findings between a
201TIstress imaging study and a repeat stress imaging study performed with a ["Te]
isonitrile ("mTc-RP-30A).
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thallium-201 (2Â°'T1)has been used for the

detection and sizing of myocardial infarction, with the
advent of routine thrombolysis certain details of the
kinetics of thallium uptake and washout which have
previously received limited consideration have become
clinically important. For example, 2Â°'T1uptake by ir

reversibly damaged myocardium has now been reported
by several investigators (1-4). This has only rarely

caused misleading results in the detection of myocardial
infarction in the past, as infarction has been associated
with continuing coronary occlusion and, therefore,
compromised perfusion in the infarcÃ¬zone ensured a
myocardial perfusion defect on 2Â°'T1scintigraphy. How

ever, in the present era of cardiac care, in which acute
reperfusion by pharmacologie lysis or interventional
means is standard practice, not only is it likely that this
important property of 201T1kinetics will produce mis

leading results regarding the presence or absence of
infarction, but more importantly it may adversely affect
the accuracy of 2Â°'T1scintigraphic evaluation of under

lying ischemia in the early postreperfusion period. The
new generation of technetium-99m- (99mTc) labeled

isonitrile radiopharmaceuticals may offer a reliable al
ternative to 2Â°'T1in this setting.

PATIENT STUDY
A 39-yr-old white man with no previous cardiac history

presented to an emergency room with severe left-sided chest,
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shoulder, and arm pain accompanied by diaphoresis, pallor,
nausea, dizziness, and 12 mm ST elevation in chest leads V2-

V5. The patient subsequently developed ventricular tachy
cardia requiring cardioversion twice for hemodynamic insta
bility. One million units of streptokinase was administered
intravenously ~4 hr following the onset of pain. The patient

was then transferred to the coronary intensive care unit of a
large teaching hospital. On arrival the patient's electrocardi

ogram revealed 1.5 mm ST elevation in VI-V2, loss of R wave
amplitude in VI-V6, abnormal septal Q waves, and T wave
inversion in V4-V6. The findings were consistent with an

acute anterior myocardial infarction. Serum creatine kinase
subsequently peaked at 2,750 lU/ml (CPK MB 8%). The
patient was maintained on intravenous heparin anticoagula-

tion.
Two days following admission, the patient underwent car

diac catheterization including contrast ventriculography and
coronary angiography. Resting hemodynamics were normal.
The ventriculogram demonstrated an ejection fraction of 63%
but abnormal regional wall motion, with hypokinesis of the
antero-lateral and septal regions of the left ventricle. The

coronary angiogram revealed a 30% stenosis of the proximal
left anterior descending coronary artery and a 20% stenosis of
this vessel distal to its first diagonal branch. The first diagonal
demonstrated an 80% proximal stenosis. There was no other
significant coronary disease.

Nine days following admission, the patient underwent a
stress 2Â°'TIimaging study. The patient was exercised on a

modified Naughton protocol for 13 min to a heart rate of 110.
The study was terminated because of the development of an
additional 1 mm of horizontal ST depression. One minute
prior to the completion of the stress test the patient received
an intravenous tracer dose of 2Â°'T1.Approximately 6 min
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following the completion of the stress routine a single photon
emission computerized tomography (SPECT) 2Â°'T1acquisition

of the heart was initiated. This acquisition consisted of 64
angles through 180Â°(LPO to RAO) and was completed within

22 min. Short axis and horizontal long axis reconstructions
obtained from the first image set (Fig. 1) demonstrated a small
perfusion defect in the proximal anterior wall region as con
firmed by quantitative radial profile analysis. However, the
redistribution reconstruction images obtained 4 hr following
the initial injection of 2Â°'T1demonstrated extensive high grade

defects in the anterior wall and septum. This distribution of
defects coincided with the wall motion abnormality noted on
contrast ventriculography. There was accelerated washout,
both absolutely and relatively, in the antero-septal region

compared with regions known to be free of disease.
On the following day, the patient underwent a repeat stress

test in conjunction with a "Tc isonitrile (99mTc-RP-30A)

(DuPont Company, No. Billerica, MA) imaging study. This
study was performed in accordance with an experimental
protocol approved by the Institutional Committee on the
Conduct of Human Research, and written informed consent
was obtained from the patient. The patient duplicated the
exercise protocol of the previous day, exercising for 13 min to
a heart rate of 110. The patient again had a "positive" ECG

exercise test with 2 mm of additional ST depression. One-

minute prior to the completion of this exercise study the
patient received 22 mCi of 99mTc-RP-30A. One hour following

the administration of radiotracer a SPECT acquisition of the
heart was obtained. The imaging protocol was the same as
that for the 2Â°'T1study except for the necessary change in

energy settings. Short axis and long axis reconstructions re
vealed significant perfusion defects in the antero-septal regions

which corresponded in location and extent to the defects noted
on the 2Â°'T1redistribution study (Fig. 2).

The following day the patient received a second intravenous
injection of 22 mCi of 99mTc-RP-30A at rest and was imaged

one hour later on the same SPECT system. Short axis and
long axis reconstructions from this resting RP-30A acquisition

(Fig. 2) revealed a persistent proximal anterior wall defect;
however, there was significant improvement in the septal
uptake of tracer. The findings on this study, in conjunction
with the stress test, were interpreted as being consistent with

the presence of a mixture of scar and reversibly ischemie
tissue.

DISCUSSION

Although 2Â°'T1has been frequently described as a
potassium (K+) analog, there are important differences
in the dynamics of distribution of 2Â°'T1as compared
with K+ (5). This raises questions as to the validity of

assumptions regarding thallium distribution under con
ditions of anoxia and ischemia which are based on the
behavior of K+ and the Na+/K+ ATPase pump under

the same conditions.
This dissociation of 2Â°'T1behavior from that of K+

has not adversely affected the clinical utilization of 2Â°'T1

scintigraphy for the evaluation of coronary artery dis
ease. The successful utilization of 2Â°'T1imaging (6-9)

has rather been founded on its ability to accurately map
regional myocardial blood flow (10-13).

However, there are potential clinical difficulties
caused by the fundamental flow dependence of 2Â°'T1

distribution (i.e., its relative independence of myocar
dial viability) as emphasized by Melin et al. (7), who
concluded that 2Â°'T1may be an unreliable marker of

cell injury. In addition, to further complicate the inter
pretation of 2Â°'T1images, there have been several re

ports, including both in vivo and in vitro studies, which
describe accelerated 2Â°'T1efflux from infarcted myocar

dium (2,3,14,15).
While in previous clinical applications this has not

been a major problem because regional myocardial
perfusion is usually significantly depressed in the pres
ence of acute myocardial infarction, this frequently will
not be the case with the widespread clinical use of
thrombolysis for acute myocardial infarction. The first
clinical study to address this problem was reported by
Weiss et al. (76). These investigators demonstrated a
pattern of "reverse redistribution" in 75% of the pa-

C

FIGURE 1
Long axis (left) and corresponding short axis (right) tomographic images of the heart immediately following stress (top)
and on redistribution (bottom) delayed 4 hr following injection of 201TI.Stress images demonstrate a small anterior wall

perfusion defect seen on the most proximal (basilar) short axis slice. Redistribution images demonstrate an extensive
region of "reverse redistribution" involving the entire antero-septal region.
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FIGURE 2
Long axis (left) and corresponding short axis (right) tomographic images of the heart obtained following "Tc-RP-SOA
administration at stress (top) and rest images obtained following "Tc-RP-SOA injection at rest (bottom). Stress images
demonstrate an extensive antero-septal perfusion defect. Rest images continue to demonstrate a small proximal anterior
wall defect however there is significant improvement in the antero-septal region.

tients undergoing 2Â°'T1imaging within 10 days of

thrombolytic therapy for acute myocardial infarction.
In the case reported here, the pattern of 2Â°'T1uptake

and washout in the reperfused zone was that of initially
normal uptake with accelerated washout (i.e., "reverse
redistribution") as described by Weiss et al. in patients

with successful reperfusion therapy of acute myocardial
infarction. The area of decreased activity on the 2Â°'T1

redistribution imaging study was comparable in loca
tion and extent to the region of wall motion abnormal
ity noted at contrast ventriculography.

Our patient was referred for the assessment of possi
ble postinfarction ischemia and for evaluation of the
extent of myocardium in jeopardy. The 2Â°'T1scinti-

graphic results did not provide classical evidence of
ischemia (i.e., a region with a reversible perfusion defect
or prolonged washout). The ECG portion of the stress
test, however, was "positive" by standard electrocardi-

ographic criteria. In contrast, the results of the stress/
rest imaging study utilizing technetium(I)-99m hexakis
2-methoxy 2-methylpropyl isonitrile (RP-30A) indi

cated the presence of an area of infarction (defect seen
on both the resting and exercise images) as well as an
area of ischemia (defect only seen on exercise images).
Unlike 2Â°'T1,"mTc-RP-30A does not redistribute, and
the distribution of 99mTc-RP-30A on a delayed study

correlates with the distribution of simultaneously ad
ministered microspheres. Although this lack of redistri
bution is important, the reported differences in the
uptake of 99mTc-RP-30A as compared to 2Â°'T1may be
paramount. While 99mTc-RP-30 has been shown to

depict regional blood flow (and thus initial thallium
distribution) in normal control animals, the metabolic
handling of this cationic complex differs from that of
201JJ (y7) Although the kinetics of RP-30A have not

been fully investigated, it is known that while RP-30A

distributes in relation to regional myocardial blood
flow, extraction may be altered by hypoxia or ischemia.
Mousa et al. (18) demonstrated significant depression

of 99nTc-RP-30 uptake in regions of infarction but

normal blood flow, while concurrent experiments with
2Â°'T1did not reveal similar alterations in uptake.

Thus, 2Â°'T1stress/redistribution imaging possess a
"blind spot" to ischemia in areas of overlapping or

mixed necrotic, ischemie or normal myocardium be
cause of offsetting differences in 2Â°'T1uptake and wash

out. Technetium-99m-RP-30A may provide advan
tages relative to 2Â°'T1in the evaluation of reperfused

myocardium. In general terms, this case suggests that
using a tracer whose initial uptake reflects primarily
blood flow to assess the potential for ischemia in an
area of reperfused infarction may be problematic in this
era of aggressive thrombolytic therapy.
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