
emonstration of successful salvage of jeopardized
myocardium following thrombolytic therapy for acute
myocardial infarction is clinically important, but diffi
cult with current imaging modalities. Ideally, it requires
an imaging technique which assesses both myocardial
perfusion and viability prior to and after the interven
tion. Initial rnyocardial perfusion images would visual
ize total myocardium at risk, and later images (after
thrombolysis) the ultimate extent of infarction. The
difference between the two images would indicate sal
vaged myocardium. Imaging with thallium-201 (201fl)
before and after thrombolysis has been proposed for
this purpose (1,2). However, this approach significantly
delays the initiation of therapy when rnyocardial im
aging is performed first, and is therefore impractical.
Moreover, significant hyperemia after reflow and dis
proportionate accumulation of 201'flmay overestimate
the amount of salvaged myocardium immediately after
thrombolysis (3,4).

Recently, a new class of radiopharmaceuticals for
myocardial imaging, technetium-99m- (@Tc) labeled
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isonitriles, has been developed (5,6). Technetium-99m
isonitrile (Hexakis-methoxy-isobutyl isonitrile), the
prototype of these isonitriles, accumulates in the myo
cardium in proportion to the distribution of coronary
blood flow, but unlike 201'fl is not subject to significant
subsequent myocardial redistribution. We utilized these
characteristics of [@mTc]isonitrile to demonstrate non
invasively salvage ofmyocardium by thrombolytic ther
apy in a patient with acute rnyocardial infarction.

CASE REPORT

A 49-yr-old black male presented to the emergency room
with 100 mins of acute sustained chest pain. The admission
ECGshowed2-3 mm ST segmentelevationin leadsV@2,and
5-6 mm ST segment elevation in leads V@ consistent with
acute anteroseptal myocardial infarction. In order to assess
myocardial perfusion prior to thrombolytic therapy, 25 mCi
of [@â€œTc]isonitrile(hexakis-methoxy-isobutyl isonitrile) was
administered immediately before i.v. administration of the
thrombolytic agent recombinant tissue plasminogen activator
(rt-PA) and heparin. This did not delay or interfere with the
initiation of thrombolytic therapy. Seventy five mm after the
beginning of il-PA infusion, the patient's chest pain subsided
dramatically and at that time multiple premature ventricular
contractions were noted. The subsequent clinical course was
unremarkable.The patient was treated initially with topical
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Technetium-99misonitrilemyocardialperfusionimagingwas employedin a patient
undergoingthrombolytictherapywith recombinanttissueplasminogenactivatorfor acute
anteroseptal myocardial infarction. Technetium-99m isonitrile does not demonstrate significant
myocardial redistribution after intravenous injection. The imaging agent was administered in
the emergencyroom,priorto the Initiationof thrombolytictherapy.The initialarea at riskfor
infarction was visualized on images Obtainedafter the patient had been effectively treated.
Imagingperformed5 days later,after repeat injectionof [@â€œTc]isonftrile,showeda smaller
myocardialperfusiondefectindicatingsalvageof myocardium.Thus,this techniqueoffers
promise as a noninvasive means of assessing the area at risk, the success of reperfusion,
andthe presenceof salvagedmyocardium,earlyin the courseof acutemyocardialinfarction.
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nitrates: a calcium channel blocker was begun on Day 3 and
changed to a beta blocker at Day 6, at which time the nitrates
were discontinued. The patient's hemodynamic status was
unchanged during his hospitalization. Peak serum creatinine
kinase was 3, 170 lU/l (9.7% MB) 8 hr after the onset of
thrombolytic therapy.

Myocardial perfusion imaging was performed in the coro
nary care unit, 4 hr after the administration of [99mTc]isoni@
trile. These images (Figure 1; â€œbeforeâ€•)showed a large anter
oseptal and apical myocardial perfusion defect. Repeat imag
ing was performed 5 days later following a second injection of
[99mTc]isonitrile (Fig. 1, â€œafterâ€•)and showed improved vis
ualization of the septum and anterolateral wall, although a
defect was still present. Predischarge (Day 10) 201Tl stress
imaging showed a partially reversible septal and a fixed
anteroapical defect (Fig. I, 201Tl).The defect in the septum
appears more clearly defined with [99mTcjisonitflleimaging
than by 20Tl. This may in part be due to the imaging char
acteristics of 99mTc compared to 201T1resulting in poorer
structural definition of the myocardium. Equilibrium radio
nuclide angiocardiography performed at hospital discharge
demonstrated anteroseptal and apical hypokinesis with a
global left ventricular ejection fraction of 35%. Follow-up
study performed 6 wk later showed improvement in global
ejection fraction to 49% with some improvement in regional
wall motion.

DISCUSSION

This new radiopharmaceutical for myocardial per
fusion imaging, [99mTc]isonitrile, accumulates in the
myocardium in proportion to myocardial blood flow
and remains bound to cytosolic proteins (7). Therefore
the first set of[99mTc]isonitnle images showed the extent
of impaired myocardial perfusion (risk zone) at the
time before thrombolysis, while the second set of images

FIGURE 1
Myocardialperfusion imaging with
[@â€œTc]isonitrileand @Â°1Tlin left ante
nor oblique view. Technetium-99m
isonitnlewas administered150 mins
after the onset of acute myocardial
infarction (AMI) immediately prior to
the initiationof thrombolytictherapy.
The first image(â€œbeforeâ€•)visualizes
myocardial perfusion with [@â€œTc]
isonitnleprior to thrombolyticther
apy. A septaldefect is presentwith
normal perfusion of the left ventncu
larlateralwallandrightventricle.The
secondimage(â€œafterâ€•)showspartial
visualizationof the septum after a
second injection of [@â€œTc]isonitrile5
days later. The improved visualiza
tionof theseptumindicatesreperfu
sion of the infarct artery. Thallium
201 imagingperformedat hospital
discharge shows a partially reversi
bleseptaldefect(imagesonright).

showed the presumed final extent of myocardial infarc
tion. We hypothesize that the improved regional myo
cardial perfusion demonstrated in the septum and an
terolateral wall reflects salvage ofviable tissue. Although
in this case imaging was performed early and at Day 5,
an additional study performed one day after thrombo
lysis might provide earlier information on reperfusion
status. However, the effects of edema might obscure
improvement in perfusion occurring during this time
period. The temporal sequence of imaging will require
further study. Thallium-201 stress imaging 10 days later
showed evidence of exercise induced ischemia in viable
myocardium ofthe septum, supporting this hypothesis.
The improvement in global ejection fraction and re
gional wall motion from hospital discharge to 6 wk
follow-up further suggests the presence of reversibly
dysfunctional myocardium at the time of hospital dis
charge. Thus, perfusion imaging indicated that a region
of dysfunctional myocardium was still viable and pos
sibly stunned; the subsequent improvement in ejection
fraction supports this concept. These results suggest a
possible role in this type of study in defining the pres
ence of stunned myocardium.

This case report demonstrates the unique potential
of [@mTc]isonitrile imaging for noninvasive assessment
of myocardial perfusion before and after thrombolysis.
Administration of [99mTc]isonitrile in the emergency
room does not induce an undesirable delay in the
administration of thrombolytic therapy. Currently, the
isonitrile is supplied in a kit which requires 15 mm for
preparation. A new kit is prepared each morning and
is available for immediate use during that day. Since
no significant myocardial redistribution occurs, the tim
ing of imaging after injection is not critical and can be
performed hours later when the patient is clinically
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stable and effectively treated. The approach presented
in this briefreport appears to be promising in answering
clinically relevant questions concerning the success of
reperfusion and the presence of viable or jeopardized
myocardium early in the course of myocardial infarc
tion. At the present time, these questions are being
evaluated prospectively in a multicenter study involving
patients with acute myocardial infarction using [@mTcJ
isonitrile imaging.
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