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Case Presentation
A 52-year-old male patient, a cigarette smoker 
with a history of type II diabetes mellitus and 
dyslipidaemia but no history of cardiovascular 
disease, presented to hospital owing to sudden 
onset, constrictive retrosternal chest pain of 
thirty minutes duration. A 12 lead-electrocar-
diogram (fig. 1) recorded on admission showed 
a basic sinus rhythm, a heart rate of 94 beats 
per minute, coving and subtle elevation of the 
ST segment in leads II, aVF and III, subtle ST 
segment elevation in lead V6 and at least 0.1 
mV ST segment depression in leads V2 to V5; 
the ST segment depression in lead V2 was hori-
zontal and associated with a negative T wave, 
whereas in leads V3 through V5 it was upslo-
ping and associated with a positive T wave.

What other ECG abnormalities do you ob-
serve? What do they suggest? What would be 
your next course of action?

Discussion
This ECG is notable for two additional abnor-
malities. First, each sinus P wave is associated 
with an atrial depolarisation (P`) wave (arrow-
heads in fig. 2) that is superimposed upon and 
deforms the ST segment. Each P` wave shows 

a very short coupling interval (approximately 
240 msec) thereby raising suspicion that it may 
be a manifestation of atrial reciprocal activati-
on. Yet, this was precluded by the absence of 
lengthening of the preceding PR interval, 
which is a prerequisite of its development. 
Consequently, P` waves were interpreted as a 

manifestation of premature atrial depolarisati-
on, and because of a fixed coupling interval 
they were ascribed to reentry in the atrial myo-
cardium. None of the premature P` waves is 
followed by a pause, suggesting, failure to pe-
netrate the sinus node, that is, sinus nodal ent-
rance block. The PR interval is stable at appro-
ximately 160 msec and does not prolong after a 
premature P` wave, suggesting that the latter 
fails to penetrate a significant part of the atrio-
ventricular node, that is, atrioventricular nodal 
entrance block. Premature P` waves are inver-
ted in leads II, aVF, and III, and upright in 
leads aVR and aVL, indicating a P` wave vec-
tor directed superiorly in the frontal plane, 
thus suggesting an ectopic focus in the poster-
oinferior atrial wall [1, 2]. Furthermore, pre-
mature P` waves are upright in lead V1 and 
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Figure 1: Twelve-lead ECG on admission.

Abstract

An infrequently diagnosed case of atrial infarction which occurred in conjunction with left ventri-
cular myocardial infarction is presented. Atrial infarction was recognised by the presence of PR 
segment depression in conjunction with premature atrial complexes. Spatial vector analysis of 
premature atrial complexes, is highlighted as a means to localise atrial infarction. 
Keywords: Electrocardiography; acute coronary syndrome; PR-segment deviation; atrial arrhyth-
mias; atrial infarction 

Published under the copyright license “Attribution – Non-Commercial – NoDerivatives 4.0”. No commercial reuse without permission.� See: http://emh.ch/en/services/permissions.html



Cardiovasc Med  |  2023;26(5):176–178 177
Case Report

inverted in leads V5 and V6, indicating a P` 
wave vector directed anteriorly and rightward 
in the horizontal plane, thus suggesting a left 
atrial ectopic rhythm. The second abnormality 
detected in this ECG is PR segment depression 
with respect to the TP segment in leads II, aVF, 
V3 and V4 (arrows in fig. 2), which, together 
with the non-conducted premature atrial com-
plexes (P` waves) were ascribed to posteroinfe-
rior left atrial infarction [3]. Scrutiny of the 
presenting ECG (fig. 1) also shows that the ST 
segment deviation vector is better seen in the 
horizontal than in the frontal plane and more 
in leads V3 to V4 than in leads V1 to V2. It is, 
therefore, inferred that early in an ischaemic 
process affecting the inferior and inferior-late-
ral left ventricular walls, the basal (formerly 

posterior) and mid inferior segments which 
likely bend upwards, were the segments affec-
ted the most [4]. Indeed, this was confirmed in 
a posterior-lead ECG, which disclosed at least 
0.05 mV ST segment elevation in leads V7-V9. 
The patient underwent emergency coronary 
angiography, which showed a total occlusion 
in the proximal segment of a co-dominant left 
circumflex artery (arrow in fig. 3A) tackled 
successfully with stenting, which achieved a 
good clinical outcome. Discharge ECG (fig. 4) 
showed signs of an evolved inferior wall myo-
cardial infarction with extension to the lateral 
wall.

Atrial infarction still remains underdia-
gnosed, primarily because its ECG manifesta-
tions are subtle and non-specific [3]. Accor-

ding to Liu et al. [5], whose ECG criteria for 
atrial infarction are the most widely accepted, 
depression of the PR segment of small magni-
tude and without accompanying PR segment 
elevation is not enough by itself to suggest at-
rial infarction. However, Burch [6] reported 
that PR segment depression as small as a frac-
tion of a millimetre or more was always asso-
ciated with atrial infarction detected at autop-
sy. In another series of histologically confirmed 
atrial infarction, none of the patients showed 
PR segment elevation and all showed PR seg-
ment depression [7]. Conclusively, the presen-
ce of PR segment deviation of any magnitude 
in a clinical context of acute myocardial ischae-
mia and its resolution upon amelioration of 
ischaemia or establishment of a healed infarct 
favours the diagnosis of atrial infarction [8]. 
Furthermore, any form of supraventricular 
arrhythmia occurring in the context of ventri-
cular myocardial infarction should be conside-
red highly suggestive of an accompanying 
atrial infarction [5, 9].

Here, the ECG pattern of atrial infarction 
comprised approximately 0.05 mV PR seg-
ment depression in leads II and aVF, and 
slightly less than 0.1 mV PR segment depres-
sion in leads V3 and V4 without accompany-
ing PR segment elevation and non-conducted 
premature atrial depolarisations. Both, PR seg-
ment depression and premature atrial depola-
risations disappeared after recanalisation of 
the occluded left circumflex artery and such a 
temporal association and evolution with acute 
and resolving myocardial ischaemia favoured 
their ischaemic origin, specifically atrial in-
farction. Furthermore, the PR segment devia-
tion vector observed in our case would appear 
to partly fulfil criteria for right  but also for left 
atrial infarction [3, 5]. Nevertheless, the 

Figure 2: Twelve-lead ECG on admission. ECG depicts atrial bigeminy with non-conducted extre-
mely premature atrial depolarisations (P` waves; arrowheads) whose spatial vector points superiorly, 
to the right and anteriorly suggesting an ectopic focus in the posteroinferior wall of the left atrium. 
Note also the PR segment depression in leads II, aVF, V3 and V4 (arrows). 

Figure 3: Conventional coronary angiography images. Note the total occlusion in the proximal segment of the left circumflex coronary artery 
(arrow in A) and the result after stent implantation (B).
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inverted P` waves in leads II, aVF, III and V6 
and the upright P` waves in lead V1 indicated 
a spatial P` wave vector pointing superiorly, to 
the right and anteriorly, thus suggesting an ec-
topic focus in the posteroinferior aspect of the 
left atrium [1, 2]. If the ectopic focus had been 
located in the posteroinferior aspect of the 
right atrium, the vector of atrial premature de-
polarisation would have been directed super-
iorly but also posteriorly, thereby yielding in-
verted P` waves in lead V1 [1]. Knowledge of 
the site of atrial infarction is still clinically use-
ful even in the absence of complications as in 
the present case. For example, given the repor-
ted association of left atrial infarction with left 
inferobasal (formerly posterior) myocardial 
infarction, the diagnosis of the former may rai-
se suspicion of the latter [10]. Indeed, this as-
sociation is corroborated in the present case. 
Furthermore, atrial ischaemia/infarction pro-
motes reentry by causing significant local con-
duction delay, thereby facilitating induction 
and maintenance of atrial fibrillation [11]. 
Here, the exceptionally short coupling interval 
of the premature atrial depolarisations ascri-
bed to reentry indicated that the refractory pe-
riod of the atrial myocardium is very short. 
Accordingly, our patient was at high risk of 
developing atrial fibrillation precipitated by 
the atrial premature depolarisations; yet such 
an arrhythmia did not occur, apparently, be-
cause the atrial myocardium was completely 
repolarised at the crucial time. 

Conclusion
The case of atrial infarction presented herein 
reminds us of the particular scrutiny required 

to identify ECG signs favouring its diagnosis; it 
manifested as PR segment depression and pre-
mature P` waves. This case highlights spatial 
vector analysis of premature atrial complexes, 
as a means to localise atrial infarction. The dia-
gnosis of atrial infarction has important short- 
and long-term clinical implications and should 
be sought in cases of left ventricular myocardi-
al infarction.
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Figure 4: Twelve-lead ECG on discharge. ECG depicts pathological Q waves in lead II and frag-
mented QRS complexes in leads III and aVF (evolved inferior wall myocardial infarction). Further-
more, the reduced height of the R waves in lead V6 as compared with their height on admission 
and the tall and broad R waves in lead V2 indicated extension of the infarction to the lateral wall. 
Note also, that the absence of a positive P wave in lead V2 together with a biphasic P wave in lead 
V1 with a predominantly negative component and an rSr`pattern in the same lead suggested high 
placement of the V1 and V2 electrodes.

Published under the copyright license “Attribution – Non-Commercial – NoDerivatives 4.0”. No commercial reuse without permission.� See: http://emh.ch/en/services/permissions.html


