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Letter to the editor: Is “triangular QRS-ST-T
waveform” a left main total occlusion
marker?
Dear Editor,

We have read with great interest the article by Cipriani et al. [1]
concerning the incidence and clinical implication of a special ECG pat-
tern that they have called “triangular QRS-ST-T waveform” (TW). They
observed that patients with ST-segment elevation acute myocardial in-
farction (STEMI) and TWhad a higher risk of ventricularfibrillation, car-
diogenic shock and in-hospital mortality. Furthermore, patients with
TWpattern significantly more often showed a left main coronary artery
(LMCA) involvement (2/4, 50% vs 2/322, 0.6%; p b 0.001). About this
point, there are some contributions that we would like to add, based
in the literature and in our own experience.

Acute myocardial infarction due to completely occluded LMCA has a
high mortality in the acute setting due to frequently developing of car-
diogenic shock and malignant arrhythmias. The electrocardiographic
features of LMCA total occlusion are not well described because patients
usually die before medical assistance. Several electrocardiographic pat-
terns have been described suggesting acute LMCA lesion, most of them
derived of small series.

Authors presented two striking ECG of patients with TW and LMCA
occlusion. Recently, we reported a case with a very similar ECG pattern
that we named “Graveyard ECG” [2] because of the “tombstones and
graves” appearance reminding of the poor prognosis associated to a
total LMCA occlusion.

These three cases displayed the ECG features described by Fiol et al.
in 7 patients with total left main obstruction [3]: STEMI pattern of left
anterior descending coronary (LAD) occlusion proximal to first septal
and first diagonal without ST-segment elevation in V1 and aVR and in-
traventricular conduction disturbances (frequently left anterior fascicu-
lar block and right bundle branch block). We got similar results in our
own population of 17 patients with LMCA total occlusion [4] that we
have recently increased with 3 more cases.

Since Fiol et al. provided ECG and clinical characteristics for their
whole cohort, we merged his data and ours and reviewed both cohorts
of LMCA patients, looking for TW pattern. We found that, from the total
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of 27 patients with LMCA total occlusion, 14 (51%) have TW, all of them
in anterolateral leads. Patients with TW have a significantly higher in-
hospital mortality (12/14, 86% vs 5/13, 38% p 0.02) and more often de-
veloped cardiogenic shock (13/14, 93% vs 5/13, 38% p 0.004) than
those without TW pattern.

These results support the conclusions of Cipriani et al. associating
TW as with extensive myocardial ischemia and poor prognosis because
of high risk of cardiogenic shock. Furthermore, TW seems to be an indi-
cator of poorer outcomes even in patients with LMCA total occlusion,
whose is known to have a particularly adverse prognosis. Finally,
given themuch higher prevalence of TW in the group of LMCAocclusion
(51%) than in general STEMI (1.4% according to Cipriani et al.), we hy-
pothesized that TW could be a not exclusive, but important marker of
LMCA total occlusion.
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