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Case Report

Acute myocardial infarction caused by left anterior descending artery
occlusion presenting as inferior ST elevation and anterior ST
depression
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We report a case of acute myocardial infarction caused by left anterior descending artery occlusion
presenting as ST elevation in the inferior leads and ST depression in the precordial leads, suggesting
an involvement of the right coronary artery (RCA). However, coronary angiography (CAG) showed a
complete occlusion of the proximal left anterior descending (LAD) coronary artery and collaterals from
the left circumflex coronary artery and the RCA. Although he underwent primary percutaneous coro-
nary intervention (PCI), he had chest pain at four days after primary PCI. His electrocardiogram (ECG)
showed precordial ST elevation, suggesting an involvement of the LAD. Emergent CAG showed a complete
occlusion of the proximal LAD without collaterals, but his ECG showed precordial ST elevation that was
different from ST changes seen on admission. These unusual ST-segment changes might be associated
with a weaker anterior ischemia due to collaterals and a strong inferior ischemia due to wrapped LAD
artery.
<Learning objective: Inferior ST elevation and anterior ST depression generally indicate inferior myocar-
dial infarction. However, the unusual ST-segment changes seen in this patient with anterior myocardial
infarction might be associated with a weaker anterior ischemia due to collaterals and a strong inferior
ischemia due to wrapped left anterior descending artery.>
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Introduction Case report

Acute ST-segment elevations in the inferior leads generally
suggest acute occlusion of the right coronary artery (RCA). Occlu-
sion of the left anterior descending coronary artery (LAD) may
cause infarction of the anterior wall of the left ventricle, mani-
fested as precordial ST-segment elevations. Inferior ST-segment
elevations due to occlusion of a LAD may reflect an ischemia of
wrapped LAD artery [1,2]. We describe a patient with ST ele-
vation in inferior leads and ST depression in precordial leads
caused by acute occlusion at the proximal segment LAD with col-
lateral flow from the left circumflex (LCx) coronary artery and
RCA.
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A 53-year-old man was referred to our hospital for chest pain
he had experienced for a few hours. His electrocardiogram (ECG)
showed ST-segment elevation in the inferior leads and ST-segment
depression in the V2-V4 leads (Figs. 1 and 2A), suggesting an
involvement of the RCA. However, emergent coronary angiography
(CAG) showed a complete proximal occlusion of the LAD coronary
artery (Fig. 3A, arrow 1) and collaterals from the LCx coronary artery
(Fig. 3A and B, arrows 2-3) and the RCA (Fig. 3C, arrows 4-5). He
underwent primary percutaneous coronary intervention (PCI) with
coronary artery stenting to the infarct-related LAD. Four days after
primary PCI, he had chest pain again. His ECG showed precordial ST
elevation (Figs. 1B and 2), suggesting an involvement of LAD. Emer-
gent CAG showed a complete proximal occlusion of the LAD without
collaterals (Fig. 3D, arrow 6). He underwent PCI for subacute stent
thrombosis (SAST) (Fig. 3E and F).

Discussion

We report for the first time that coronary artery occlusion at
the same segment in a patient showed different ECG changes.
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Fig. 1. Electrocardiogram (ECG) on admission and at the time of subacute stent thrombosis (SAST). (A) ECG on admission and (B) ECG at the time of SAST.

Although his ECG on admission showed ST-segment elevation in
the inferior leads and ST-segment depression in the V2-V4 leads
(Figs. 1A and 2), his ECG at four days after primary PCI showed pre-
cordial ST elevation (Figs. 1B and 2). Interestingly, the culprit lesion
in these coronary events was the same segment, proximal LAD.

Inferior ST-segment elevation during anterior wall acute
myocardial infarction (AMI) due to LAD coronary artery occlusion
is uncommon [3,4]. Usually, 2 conditions are thought to be neces-
sary for these findings: relatively small mass of ischemic anterior
wall myocardium, resulting in a weaker anterior injury current and
less reciprocal inferior ST-segment depression, and a concomitant
inferior wall transmural ischemia that further shifts the inferior ST
segments upward. According to other studies, inferior ST-segment
elevation was related to a distal LAD stenosis or a wrapped LAD
artery [1,2].

In our case report, first ECG might be associated with a weaker
anterior ischemia due to collaterals and a strong ischemia due to
a wrapped LAD artery. It might be associated with rich collaterals
from RCA and LCx to middle segment of LAD and diagonal branch
and fewer collaterals to apical segment of LAD. This unusual pattern
was previously presented by Brunetti et al. However, a pathophy-
siological explanation for this peculiar ECG pattern was explained
with distal embolization into the distal, inferior part either of the
LAD or LCx, or a concomitant spasm of the RCA because they did
not undertake emergent coronary angiography [5]. In our patient,
rich collaterals from the LCx and RCA supplied the anterior wall and
the total occlusion of the wrapped LAD caused an ischemia of the
inferior wall.

The second ECG shows the complete occlusion of the proximal
LAD. This was explained with an ischemia of anterior wall, because
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