








201TI scintigraphy in old myocardial infarction

by experimental work showing that infarcts less
than 10 g cannot be detected in the dog even under
optimum imaging conditions.1'

Furthermore (1) activity in adjacent abdominal
organs may obscure inferior infarcts; (2) a reduction
in activity in the infarcted wall may be obscured by
activity in the opposite wall, particularly in the
presence of left ventricular hypertrophy; and
(3) 201TI uptake may occur in islets of surviving
myocardium within the region of myocardial scar.
By contrast, when 201TI scintigraphy is positive,

the site of the perfusion defect accurately reflects
the site of the myocardial infarct and often allows
more precise delineation of its extent than does the
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electrocardiogram. 201TI scintigraphy examines the
heart in several projections, allowing inspection of
all regions of the left ventricle. However, the
electrocardiographic localisation of infarction is
influenced by the position of the heart, by regions
of the left ventricle from which direct electrocardio-
graphic recording is not possible (as in the case of
posterior infarction), and by conduction defects
which are common in the presence of old myocardial
infarction.
The presence of a perfusion defect is related to

the number of electrocardiographic leads showing
Q waves, not to the type of QRS morphology. This
is illustrated by the finding of perfusion defects in
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Fig. 3 Electrocardiogram, ventriculogram (RAO, end-systole), and scintigrams of patient with electrocardiogram-
defined, extensive, anterior infarction similar to that of Fig. 2. The LAO scintigram shows an anteroseptal and inferior
perfusion defect. The AP projection shows an apical defect, extending into the inferior wall and corresponding exactly
to the site of dyssynergy on the left ventriculogram. However, no evidence of inferior infarction is seen on the
electrocardiogram. Coronary arteriography showed greater than 90 per cent proximal stenosis of both the left anterior
descending and circumflex arteries with a normal right coronary artery.
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all extensive anterior infarcts and by the similar
incidence of perfusion defects in regions with qR
or QS patterns. The morphology of the QRS
complex will obviously depend on the site of the
exploring electrodes in relation to the site of the
infarct. In a patient with qR complexes recorded
in the classical praecordial lead positions, QS
complexes may be recorded by changing the
location of the recording electrodes. Inferior wall
electrical activity is recorded by only three leads
which are placed at a site remote from the infarct.
Furthermore, the exact QRS morphology is time-
dependent, thus qR complexes may be recorded at
sites previously showing QS complexes. For the
above reasons the QRS morphology does not
indicate the extent of the infarct and, because of
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this, does not correlate with the presence or
absence of 201TI perfusion defects.
The 74 per cent concurrence between the

presence of Q waves and dyssynergy agrees with
previous reports.12 Of the regions showing discord-
ance between electrocardiographic and ventriculo-
graphic abnormalities, two were posterior, a region
difficult to evaluate by ventriculography,"3 and one
was non-transmural; eight showed dyssynergy
without Q waves or perfusion defect. These latter
findings can be explained on the basis of a small
scar, by interference with the synchronous
contraction of the surrounding normal myocardium,
producing disproportionately large ventriculo-
graphic abnormalities.'4 For this same reason,
dyssynergy was less often related to perfusion

Fig. 4 The presence of posterior infarction is more clearly demonstrated by the scintigram (LAO projection) than
by the electrocardiogram. Furthermore, the infarcted region is supplied by normal coronary vessels, the only lesion
being in the proximal part of the left anterior descending artery.
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Fig. 5 Relation of "0TI scintigraphic findings to QRS
morphology in 41 regions of left ventricular infarction.
On the ordinate is the percentage of regions of each
infarct site (anteroseptal, extensive anterior, inferior)
showing QS or qR complexes. For each infarct site and
QRS morphology, the total number of regions and the
percentage which are 201TI positive are given. Positive
201TI scintigrams are related to myocardial infarct extent,
not to QRS morphology.

defects than were Q waves, thallium scintigraphy
being unable to detect small scars.

Other workers have found that old myocardial
infarction is associated with severe coronary artery
disease.8 1" Furthermore, Blood et al.'5 found
resting 201Tl perfusion defects in only 54 per cent
of their patients. We also found positive resting 201TI
scintigrams in 54 per cent (19) of our patients.
However, in contrast to the findings of the above
authors, we found that previous myocardial
infarction was associated with a variable severity of
coronary disease. Thirty-one per cent (six) of our

patients with positive 20'Tl scintigrams had less
than 90 per cent coronary obstruction and, con-

versely, 11 patients with infarction and negative
resting 20'Tl scintigrams had greater than 90 per
cent stenosis. It therefore appears that resting 201Tl
perfusion defects and infarction are not necessarily
related to the severity of coronary artery disease.
Severe coronary artery disease is not necessarily

36 Patients

24E 120
* Lesion greater than 906/.24 120 0 Lesion greater than 75a/.

+ Positive scintigrams113-+ 11- 6+ 6- _ Negative scintigrams

Fig. 6 Relation of 201TI scintigraphic findings to the
severity of coronary artery disease. The presence of a
perfusion defect on 20TlT scintigrams recorded at rest is
independent of the severity of coronary artery disease in
patients with old myocardial infarction.

associated with myocardial infarction and the
converse is also true.16 17 The reasons for this
include the presence of collateral vessels,'8-20 and
the possibility of functional changes'9 21 in coronary
vessels with a variable degree of atheromatous
disease.

Conclusions

(1) When thallium scintigraphy is negative it does
not rule out the presence of myocardial scar or
abnormalities of wall motion.

(2) A resting thallium perfusion defect usually
indicates the presence of moderate or severe
infarction, with its associated abnormality of
left ventricular function, and often localises and
delineates the infarct with greater precision than
the electrocardiogram.

(3) Regardless of whether thallium scintigraphy is
positive or negative, it cannot be used to
determine reliably either the site or the severity
of coronary artery disease.
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