
onstrated that antimyosin Fab scintigraphy can detect right
ventricular infarction reliably. We describe the pattern of
distribution of â€˜â€˜â€˜In-antimyosin Fab and compare myo
cardial radioactivity with the results of histologic exami
nation using postmortem specimens from a patient with
acute left ventricular inferior and right ventricular infarc
tion who had sustained a non-Q-wave anterior infarction
2 yr previously.

CASE REPORT

A 69-yr-old woman was admitted with prolonged severe chest
pain. At the age of 67, the diagnosis of non-Q-wave anterior
infarction and postinfarction angina was established. Electrocar
diograms showed ST-segment elevation in leads III, a VF, and
the right precordial leads Vl and V3R to V6R, and reciprocally
depressed ST-segments in leads I, a VL, and V2 to V6. Two
dimensional echocardiography revealed severe hypokinesis of the
left ventricular inferior wall and dilatation and hypokinesis of the
right ventricle.Serum creatinine kinase increasedprogressively
up to 3463 lU/I. Three days after admission, 99mTc@pyrophos@
phate (740 MBq) planar and tomographic scans were performed
using a large field of view gamma camera (Searle LFOV, with a
low-energy, all-purpose, parallel-hole collimator) and a rotated
gamma camera (Siemens ZLC 75, with a high-resolution parallel
hole collimator), respectively. Increased activity was observed in
the left ventricular inferior wall, inferior septum, and the right
ventricle (Fig. 1). From these findings, the clinical diagnosis of
acute left ventricular inferior and right ventricular infarction was
established.

When the patient was stable, she was given 0.5 mg of munne
monoclonal antimyosin Fab (Rl lDlO, Centocor Inc., Malvern,
PA) labeled with â€˜â€˜â€˜In(74 MBq) intravenously after a negative
skin test on the seventh day following infarction. Twenty-four
hours later, reinfarction occurred in the same inferior wall of the
left ventricle and antimyosin imaging could not be performed
because of her critical condition. Eight days after the administra
tion of â€˜â€˜â€˜In-antimyosinFab she died of pulmonary edema and
pump failure; an autopsy was performed 8 hr after death.

In a postmortem study of a 69-yr-old female patient who had
suffered 2 yr previously a non-Q-wave anterior infarction and
who had sustainedjust sevendays earliera left inferiorand
right ventricular infarction, the distribution of 111ln-antimyosin
Fab was comparedto the results of @â€œTc-pyrophosphate
imagingand histologicexamination.Indium-i11-antimyosin
Fab imaging could not be performed because of cardiogenic
shock. However, postmortem gamma scintillation counting
revealed increased activities of antimyosin Fab in the infero
apicaland rightventricularinfarctedregionsin which @â€˜Tc
pyrophosphate positive imagings were observed; in contrast,
a histologicallyconfirmedold subendocardialanteriorinfarc
tion had no definite activity. Thus, the myocardial distribution
of 111ln-antimyosinFab corresponded well to the results of
99mTcscintigrams and histologic examinations in a human
heart, suggestingthat this techniquecouldbe usefulin vivo
fordetectingseveral-day-oldmyocardialinfarctionof the right
ventricleas wellas the leftventricle.Tissuefromthe 2-yr-old
infarction was not identified by this technique.
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t hasbeendemonstratedthat immunoscintigraphyusing
antimyosin monoclonal antibody Fab labeled with â€˜â€˜â€˜Inis
highly sensitive and specific for detecting acutely infarcted
myocardium (1â€”5),and the accuracy ofthis imaging tech
nique during the first 2â€”4days after acute myocardial
infarction has been established by several clinical studies
(2,3,6). However, histologic analysis using human cardiac
specimens is limited ( 7), and it has not been established
how old an infarct can be and still be detected by this
imaging technique (8). In addition, it has not been dem
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FIGURE 1. Technetium-99m-pyrophosphatescintigrams

fromanterior(A),leftanterioroblique(B),andleftlateral(C)views,
andcoronaltomograms(D)demonstrateincreasedactivity in the
inferoapical region of the left ventricle (A), inferior septum, and
right ventricle (Lx).

Pathologic Examination
On grossexamination,the heart showedmarked thinning of

the left ventricular inferior wall and right ventricular dilatation
in addition to old subendocardial scarring in the anteroseptal wall
of the left ventricle.The basal,midventricular,and apical short
axis slices stained by AZAN showed infarcted myocardium and
myocardial scar tissue which were delineated as pale or blue
regions in Figure 2 (left panel). In addition to subendocardial
anterior infarctionand transmural inferior infarctionof the left
ventricle, right ventricular infarction was observed in the upper
two slices. Illustrations of the stained heart slices (Fig. 2, right
panel) demonstrated myocardial scar tissue and highly necrotic
myocardium as black regions and other forms of myocardial
damage such as wavy myocardial fibers, interstitial edema, and
contraction bands as gray. Thus, both macroscopic and micro
scopic findings supported the clinical diagnosis of acute left
ventricular inferior and right ventricular infarction, and the pres
ence of an older anterior subendocardial infarction also was
confirmed.

Biodistribution
Thirty days later, 21 samples were obtained from heart, lung,

spleen, liver, and kidney tissue, which had been fixed in 10%
buffered formalin. The radioactivities of â€˜â€˜â€˜In-antimyosinFab
were counted for 40 mm in a gamma scintillation counter and
calculated as cpm/g after correction for background count rate.
The myocardial specimens were taken from region adjacent to
the sections presented in Figure 2. The myocardial activities are
plotted in the illustrations ofthe histologic preparations in Figure
2 (rightpanel)andthebiodistributionis shownin Figure3.
Greater activities were observed in the apex, inferior, and poste
rior walls of the left ventricle and the right ventricular walls as
seen in the liver, spleen, and kidney. The ratios (relative to the
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FIGURE2. AZAN-stainedheartslices(A)frombase(upper)
to apex (lower)and their correspondingillustrations(B)demon
straterightventricularinfarction,subendocardialinfarctioninthe
anteroseptal walls, and transmural inferior infarction of the left
ventricle. Myocardial activities (cpm) of 111ln-antimyosinFab
shown in parenthesesare greater in the left ventricular inferior
wall,apex,andrightventricle,comparedwiththoseintheolder
anterior subendocardial infarction.

activity ofthe lung) of â€˜â€˜â€˜In-antimyosinFab were 4.3 in the right
ventricle, 3.4 in the left ventricular inferior wall, and 4. 1 in the
apex,whilethe ratioswerelessthan 1.0in the anteriorand lateral
walls of the left ventricle.

DISCUSSION

There was a good correlation between the histologically
determined myocardial damage and â€˜â€˜â€˜In-antimyosinFab
localization, suggesting that â€˜â€˜â€˜In-antimyosin Fab might
be useful for detecting damage a week after myocardial
infarction. However, since neither antemortem nor post
mortem scans by â€˜â€˜â€˜In-antimyosinFab could be under
taken, it is unclear whether or not a high-quality in-vivo
image can be obtained, especially in the case of right
ventricular infarction. Although monoclonal antimyosin
Fab is highly specific, the amount ofinfarcted myocardium
in the right ventricle might not be sufficient to be detected
in vivo (1). Further clinical experience is necessary to
determine whether or not this tracer is as useful in right
ventricular infarction as 99mTc@pyrophosphate.

Increased activity of 99mTc@pyrophosphate (Fig. 1) and
â€ẫ€ẫ€˜In-antimyosin Fab (Figs. 2â€”3) was demonstrated in re

cently infarcted regions of the left and right ventricles (as
confirmed by AZAN staining), while there was no increase
in activity in the scarred region presumably infarcted 2 yr
earlier. These results suggest that the myocardial uptake

1@ â€˜In-antimyosin Fab depends upon infarct age or, pre



tissue can be differentiated from that infarcted much ear
her. Further clinical studies are necessary to define the
interval during which the technique is useful, to establish
a method for identifying the age of infarct, and to confirm
its utility in detecting right ventricular infarction.

In conclusion, the present report demonstrates that
â€ẫ€ẫ€˜In-antimyosin Fab localization can identify myocardial

necrosis of the left and also the right ventricle with a high
degree of specificity and that this tracer may support the
diagnosis of infarctions several days, but not years, old.
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FIGURE 3. Biodistributionof 1111neightdaysafteradminis
trationof 1111n-antimyosinFab.Closedcolumns= activitiesin the
right ventricle; dotted columns = activities in the left ventricle;
and open columns= activities in the other organs. *Valuesare
presentedas the meanof two or three tissue samples.ANT =
anterior, INF = inferior, LAT = lateral, LV = left ventricular, POST
= posterior, RV = right ventricular, and SEP = septal.

sumably, upon the antigenicity of the remaining cardiac
myosin. During the reparative process of infarcted myo
cardium, cardiac myosin gradually disappears and is re
placed by scar tissue over several weeks (9,10), suggesting
that this tracer would be less sensitive during the later
stages of acute myocardial infarction. However, there is
little information on the effect of infarct age on the sensi
tivity of this agent. Jam Ct al. ( 7) reported a positive
antimyosin image of a 6-day-old infarction and a recent
study by Tamaki et al. (8) showed that antimyosin Fab
scintigraphy detected infarction at various stages from 3
days to 9 mo after myocardial infarction in humans. The
present study confirms previous reports ( 7,8) demonstrat
ing that â€˜â€˜â€˜In-antimyosin Fab can be used to identify 7-
day-old infarcted myocardium with a high degree of spec
ificity. However, it is not clear how well acutely necrotic

A ntimyosin antibodies bind specif
ically to myosin exposed in

Received Jan. 9, 1991 ; accepted Jan. 9, 1991.
For reprints contact: B. A. Khaw, Division of

NuclearMedicine,MassachusettsGeneralHospital
East, Bldg. 149, 13th St., Rm. 541 0, Charlestown,
MA 02129.

myocardial cells that have lost their
sarcolemmal integrity, thereby pro
viding a noninvasive approach for the
diagnosis of myocyte necrosis associ
ated with acute myocardial infarction
(MI) (1â€”7),acute myocarditis (8,9),
and heart transplant rejection (9,10).

This principle was demonstrated with
cultured neonatal murine myocytes
subjected to ischemic condition. An
timyosin antibody covalently linked
to polystyrene spheres selectively ad
hered to necrotic cells that had intra
cellu'ar contents herniating through
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