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ECG is one of the primary and most informative bedside tools for the cardiologist,

even in the present era. Careful analysis of ECG changes (sometimes subtle) can be
life-saving, such as in the case we are presenting now. A 42-year-old gentleman with
no obvious coronary risk factors presented with vague pain and subtle ECG changes
(outside physician passed off as usual). He was asked to consult a cardiologist. While
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Introduction

Electrocardiography is the primary and earliest performed
cardiac investigation for any patient. However, it can be con-
fusing and misleading in many cases. It is also one of the most
neglected tests in the present era (especially with the avail-
ability of echo and other advanced techniques). Therefore, we
report the case of a 42-year-old male who presented with
chest pain and minor changes in ECG. The patient was taken
for angiogram, and angioplasty was done immediately, which
was life-saving, and the patient was successfully discharged.
The purpose of presenting this case is to highlight the care-
ful assessment of the ECG and how it can be life-saving, as
shown in this case.

Case Details

A 42-year-old gentleman, who was nonhypertensive, non-
diabetic, and a non-smoker, presented with complaints of
vague abdominal and lower chest discomfort for 6 hours.
He initially visited a physician close to his house. ECG was
taken and reported as usual (=Fig. 1). The patient was sub-
sequently sent home with antacids prescribed. In view of
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awaiting outpatient consultation, he collapsed. The patient was resuscitated and
coronary angiogram was immediately done, which showed distal left main disease.
Successful intervention was carried out with the help of provisional stent strategy, and
the patient was discharged safely.

ongoing discomfort, he visited our hospital. While he was
waiting in the cardiology outpatient department, he col-
lapsed (monitor suggestive of monomorphic ventricular
tachycardia [VT]), following which cardiopulmonary resus-
citation (CPR) was given. The patient revived after a couple
of minutes, ECG was repeated, which was more or less the
same as outside ECG. Bedside echocardiography showed
hypokinetic mid and apical interventricular septum (IVS)
and anterior wall. Subsequently, the patient was taken for an
angiogram, which showed distal left main coronary artery
(LMCA) disease and ostial left anterior descending (LAD)
artery disease. Provisional stenting of LMCA to LAD was done
with 4-22 Resolute Onyx (Medtronic) stent with the right
final result. The patient was extubated on the next day and
discharged 2 days later. At the time of discharge, an echocar-
diogram showed mild hypokinesia of apex and overall proper
left ventricular function.

Discussion

ECG is a simple and vital tool available to cardiologists at the
bedside. However, with the availability of several investiga-
tional modalities like echo and other imaging techniques,
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Fig. 1 Initial ECG.

it is noted that proper analysis of ECG is often ignored. It is
observed that clinicians and even cardiologists not uncom-
monly spend very less time in evaluating ECGs. Hence, there
is a probability of missing crucial signs which can be danger-
ous in the management of such cases (as in this case). This
gentleman was attended to by an outside physician and ECG
done but passed off as normal. However, on careful analysis,
even initial ECG (=Fig. 2) was showing the following import-
ant although subtle changes.

« Slight ST segment coving elevation in aVR.

* Minimal ST-segment depressions in lead 2 and aVF.

* Taller T waves in precordial leads (although T wave height
not > 5 mm, T waves are more than 50% of R wave ampli-
tude in some right precordial leads).

It is well-known that aVR ST elevation and ST depression
in other leads suggest LMCA disease (=~Table 1).

Lead aVR is often described as “neglected lead,” because
it points away from the direction of left ventricular depo-
larization. Prominent changes also most of the time are
ignored in this lead. The mechanism behind ST elevation in
aVR is either transmural basal septal ischemia or transmu-
ral ischemia of the right ventricle. Noticeably, however, these
changes are less pronounced in our case. Hence, it could have
been missed. However, in a patient with chest and abdomi-
nal discomfort, the ECG findings, however subtle,? should be
given more weightage (~Table 2).

Two-dimensional (2D) echocardiography showed hypo-
kinesia of apex and mid and apical IVS and anterior wall.
This echo correlation further increases the importance of
the accompanying ECG changes. Subsequently, angiogram

showed distal LMCA disease (=Fig. 3). It was thus confirming
our judgment after viewing ECG.

We subsequently did a percutaneous coronary interven-
tion (PCI) of LMCA to LAD with 4-22 Resolute Onyx stent with
final good result (provisional stenting strategy) (=Fig. 4).
The patient improved clinically. Postprocedure ECG showed
resolution of the subtle changes noticed earlier (~Fig. 5) and
no further arrhythmic events noted postprocedure.

As evident in the postprocedure, ECG shows resolved ST
elevation in aVR and no ST depressions in inferior leads.

Thus, taking this patient for early angiogram and revas-
cularization was very useful. The presence of ongoing
pain and the episode of cardiac arrest needing CPR all
warranted early invasive strategy.® Conservative strategy
would be hazardous in a patient with this location of dis-
ease (distal LMCA and ostial LAD). In the setting of an acute
coronary syndrome (ACS), ST elevation in aVR has been
demonstrated to be the single most potent ECG predictor
of significant LMCA stenosis, clearly outperforming other
parameters such as thrombolysis in myocardial infarction
(TIMI) score, troponin I, and brain natriuretic peptide lev-
els. From a therapeutic standpoint, patients with such ECG
findings benefit from early intervention. Early recognition
of this pattern of clinical signs and ECG findings (although
minor), could be critical for making the correct diagnosis
and risk stratifying the patient for early coronary angiogra-
phy and urgent revascularization. On the other hand, had
the patient continued with antacids at home, the results
could have been catastrophic. In our case, the patient was
extubated the next day and discharged home a couple of
days later.
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Fig. 2 Detailed analysis of initial ECG, showing subtle but important changes.

Table 1 Common ECG findings in LMCA disease*®

1. Widespread horizontal ST depressions, especially in the
lead 1, 2, and V4-6.

2. STelevationinaVR>or=1mm
3. ST elevation in aVR > or = V1

Abbreviation: LMCA, left main coronary artery.

Table 2 Subtle ECG findings of critical ischemic heart disease

1. Horizontal ST segment with ST making an acute angle
with T wave.

U wave inversion in the presence of upright T waves.®

Tall peaked T waves.

Symmetric T inversions generalized.

VAW N

Fig. 3 Initial angiographic picture showing distal left main coronary

Isolated T inversion in aVL-may be first change seen in artery (LMCA) and ostial left anterior descending (LAD) artery critical
acute inferior MI. disease.

Abbreviation: MI, myocardial infarction.

Learning Points From this Case

 Careful analysis of ECG is essential-changes in a group
of leads (even if subtle) are more significant than severe
changes in a single lead alone.

» Patient symptoms have to be given significance, even
though ECG appears benign. Keeping such patients in
observation units for serial ECGs and cardiac enzymes, if
necessary, is useful.

* Careful observation of his initial ECG reflects the possibil-
ity of underlying LMCA disease. It could have quickened
the initiation of therapy and probably have prevented

the cardiac arrest episode if intervention had happened
early. Fig. 4 Final angiographic result after stenting.
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Fig. 5 Postprocedure ECG.

* Correlation with echocardiogram is beneficial, especially
in patients with minimal changes in ECG.

Conclusions

Angina can sometimes be vague and have a multitude of
presentations. ECG is a simple tool to assess the presence of
coronary artery disease (CAD) and check for any high-risk
features. It is imperative to check for even subtle changes
and monitor ECGs serially, if necessary. Such careful analysis
can prevent significant mistakes in the management of some
patients and help us properly plan treatment options.
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