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Electrocardiographic findings in a patient with
pure septal infarction

Akira Tamura, Hajime Kataoka, Yoshiaki Mikuriya

Abstract
The electrocardiogram in a 65 year old
man in whom pure septal infarction had
been produced by occlusion of the septal
branch during percutaneous trans-
luminal coronary angioplasty showed
that this had led to the disappearance of
septal Q waves and reciprocal ST seg-
ment depression in the inferior leads.

There are two published reports of pure septal
infarction but neither gives detailed elec-
trocardiographic data.'2 We report on the
electrocardiographic changes produced by
pure septal infarction in a patient whose large
septal branch was accidentally occluded dur-
ing percutaneous transluminal coronary
angioplasty.
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Case report
A 65 year old man was admitted to our hosp-
ital with exercise induced angina. On admis-
sion, physical examination, chest radiograph,
and electrocardiograms (both at rest and after
a Master two-step test) were normal. An
echocardiogram showed normal wall motion
in the interventricular septum and slightly
reduced motion in the left ventricular
anterolateral wall.

Coronary angiography showed no significant
narrowing of the left circumflex or right
coronary arteries. The left anterior descend-
ing coronary artery (fig 1A and IB) gave off
well developed first septal and diagonal bran-
ches at the same level. The left anterior des-
cending artery was completely obstructed just
distal to the origins of the first septal and
diagonal branches. Collateral vessels from the
right coronary artery filled the peripheral left
anterior descending artery distal to the
occluded site. There were also stenoses
(diameter of the lumen reduced by 90%) of
both the left anterior descending artery just
proximal to the origins of the first septal
branch and the proximal portion of the
diagonal branch.
On the basis of these findings, percutaneous

transluminal coronary angioplasty was perfor-
med on the stenoses of the left anterior des-
cending artery and the diagonal branch.
Because the two target sites were close to each
other we expected that one inflation of the
balloon would dilate both lesions. Slight chest
pain persisted after deflation of the balloon.
Repeat angiography (fig 1C and ID) showed
sufficient dilatation of the target lesions, but
complete obstruction of the proximal portion
of the septal branch. The electrocardiogram
recorded immediately after percutaneous
transluminal coronary angioplasty showed

Figure 1 Coronary
angiograms (A and B) of
the left coronary artery
before percutaneous
transluminal coronary
angioplasty, showing the
first septal branch (arrow
on B) originatingfrom the
left anterior descending
coronary artery. Coronary
angiograms of the left
coronary artery after
angioplasty (C and D)
showing successful
dilatation of the stenotic
lesions in the left anterior
descending coronary artery
and diagonal branch and
accidental occlusion of the
first septal branch. A and
C, right anterior oblique
view,'B and D, left
superior oblique view.
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Electrocardiographicfindings in a patient with pure septal infarction

Figure 2
Electrocardiograms before
(A) and after angioplasty
(B).
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that septal Q waves recorded in leads I, V5,
and V6 immediately before percutaneous
transluminal coronary angioplasty had disap-
peared (fig 2). There was also slight ST seg-
ment elevation and absence or reduction of
initial R waves in leads V1-V3, with ST
segment depression in leads I, II, III, aVF,
V5, and V6. Chest pain disappeared after two
hours and the maximum serum concentration
of creatine kinase was 937 IU/1. Echocar-
diography after percutaneous transluminal
coronary angioplasty showed akinesis of the
anterior interventricular septum. Thallium-
201 myocardial imaging after percutaneous
transluminal coronary angioplasty showed a
perfusion defect in the anterior interven-
tricular septum.

Discussion
Disappearance of initial R waves in leads Vi
and V2 have been reported in patients with
infarction of the septum and left ventricular
anterior wall.34 On the basis of the excitation
process of the isolated human heart reported
by Durrer et al,5 this electrocardiographic
finding is explained by the loss of the earliest
excitation in the middle half of the left side of
the interventricular septum because of septal
infarction. In previous reports, however, the
effects of the infarcted area in the neighbour-
ing myocardium outside the septum could not
be ruled out. We found that pure septal in-

farction induced the loss of initial R waves in
the medial precordial leads and the loss of
septal Q waves in the lateral precordial leads.
Yamaki et al reported that electrical excitation
of the right ventricle contributed to the for-
mation of septal Q waves.6 But in our patient
we found that septal Q waves were not
preserved despite a normal right ventricle.
Further study will be required to clarify the
contribution of the right ventricle to the gen-
esis of septal Q waves.

In pure septal infarction we also found ST
segment depression in the lateral and inferior
leads, as well as ST segment elevation in leads
VI-V3. Echocardiography and thallium-201
imaging showed no evidence of ischaemia in
the lateral and inferior myocardium after
infarction. This suggests that the ST segment
depression in the lateral and inferior leads
may be merely an electrical phenomenon-so
called "reciprocal change". Evidence from
our patient suggests that reciprocal change
opposite to the ST segment elevation in the
medial precordial leads caused by septal
involvement may be one mechanism for the
ST segment depression seen in the inferior
leads during acute myocardial infarction of
the left ventricular anterior wall.79
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