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Case Report

Cannabis, Collaterals, and Coronary Occlusion
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A 51-year-old gentleman, who regularly smoked cannabis, presented with chest pain and diaphoresis. He was haemodynamically
stable. ECG showed ST depression, inferiorly, and 1 mm ST elevation in lead aVR. Emergent coronary angiography showed
thrombotic occlusion of the left main coronary artery (LMCA), the dominant RCA provided Rentrop grade II collaterals to the
LAD. The LMCA was successfully reopened by deployment of a bare-metal stent. Animal heart models suggest that endogenous
cannibinoids may cause ischaemic preconditioning. This case suggests that the severity of ischaemia, and hence ECG changes and
haemodynamic consequences following an acute occlusion of the LMCA, can be ameliorated by coronary collateralisation and
possibly by preconditioning of the myocardium.

1. Case

A 51-year-old gentleman presented to our hospital, with a
one-hour history of chest pain and diaphoresis. He was a
regular smoker of cannabis and tobacco but no other medical
history of note. Despite being clammy, he had a regular
pulse at 74 bpm, a blood pressure of 125/70 mmHg, and no
evidence of cardiac decompensation. The electrocardiogram
(ECG) showed 2 mm (0.2 mV) ST depression in leads II,
III, aVF, and V6 and 1 mm ST elevation in leads aVR and
V1 (Figure 1). Emergent coronary angiography showed com-
plete thrombotic occlusion of the left main coronary artery
(LMCA), with TIMI 0 flow (Figure 2). The dominant right
coronary artery was unobstructed and provided Rentrop
grade II collaterals to the left anterior descending artery
(LAD).

We proceeded to treat the LMCA lesion by percutaneous
coronary intervention with prophylactic intra-aortic balloon
pump (IABP) support and a bolus of Abciximab. Restoration
of flow by balloon angioplasty led to resistant ventricular
fibrillation, which was successfully treated by repeated defib-
rillation and intravenous Amiodarone. A 3.0 × 18 mm bare-
metal stent was deployed from the LMCA to the LAD and
post-dilated with a 4 mm noncompliant balloon, achieving
TIMI III flow in the LAD and circumflex arteries (Figure 3).

The patient remained on IABP support for 24 hours, prior to
being discharged after 5-day hospital admission. He remains
well 6 months following this event, and echocardiography
shows an ejection fraction of 40% with anterior hypokinesis.

2. Discussion

The twelve-lead electrocardiogram (ECG) is a pivotal inves-
tigation for patients presenting with chest pain. The pattern
of ischaemia on the ECG determines the mode and rapidity
of revascularization and often indicates the infarct-related
artery (IRA).

Delineating the presence of acute LMCA lesions can be
difficult. ECG features of LMCA occlusion are said to include
ST elevation in the anterior precordial leads, along with
inferior ST segment shift and ST elevation in limb lead aVR.
[1] The finding of lead aVR ST segment elevation being
greater than or equal to lead V1 ST segment elevation is
said to distinguish the LMCA group from the LAD group,
with 81% sensitivity, 80% specificity, and 81% accuracy
[2]. Previous reports by Engelen et al. [3] suggested that
acute occlusion of the proximal left anterior descending
artery (LAD), proximal to the first major septal branch,
most frequently presented with ST segment elevation in
lead aVR, due to the transmural nature of ischaemia to the

mailto:divaka.perera@kcl.ac.uk


2 Case Reports in Cardiology

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

Figure 1: Presenting 12-lead electrocardiogram.
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Figure 2: (a): Thrombotic occlusion of Left main coronary artery;
(b): distal right coronary artery with collateral supply to left
coronary system.

basal septum. Further characterisation has demonstrated the
presence of inferior ST segment depression during acute
LMCA occlusions, independent of the presence of RCA
stenoses, as a result of the profound ischaemia caused to the
posterior aspect of the left ventricle [4].

Those patients that present following an acute LMCA
occlusion are likely to have features of cardiogenic shock,

Figure 3: Left main coronary artery post-PCI.

carrying a grave prognosis with or without emergent revas-
cularisation. In a case series, of acute LMCA occlusions,
the presence of cardiogenic shock in AMI with LMCA
occlusion occurred in 75% of cases, with all patients
requiring IABP augmentation and a large proportion (42%)
requiring mechanical ventilatory support prior to or during
the revascularisation procedure [5].

The current literature suggests that survivors of acute
LMCA occlusion often have one or more protective features
which include the presence of collaterals to the LAD, a
dominant RCA, absence of cardiogenic shock, and successful
reperfusion [6].

The potential influence of cannabis is interesting. Animal
heart models have shown that endogenous cannibinoids may
mediate cardiac preconditioning, which could ameliorate
the effects of ischaemia during AMI [7]. However, clinical
data suggest that recent and regular use of cannabis
(marijuana) is associated with increased mortality following
AMI [8]. Marijuana has been shown to have important
physiological effects on the cardiovascular system; such
as a dose-dependent increase in resting heart of between
20–100% [9]; with an overall increase in oxygen demand and
a reduction in oxygen supply seen as a result of this, and as
a consequence, of an increase in carboxyhaemoglobin levels
further antagonising oxygen carrying capacity. Another
mechanism potentially increasing risk of MI may relate to a
direct prothrombotic effect of cannabis itself, with a fivefold
increase in the risk of AMI reported in the hour immediately
after marijuana use [10].

3. Conclusion

LMCA occlusion is not always accompanied by classical
ECG changes or haemodynamic instability, which may
be moderated by the degree of collateralisation and the
metabolic state. Accurate diagnosis relies on a high index of
clinical suspicion and detection of subtle clues such as ST
elevation in lead aVR.



Case Reports in Cardiology 3

Conflict of Interest

The authors declare that there is no conflict of interests to
report.

References

[1] K. C. Nikus and M. J. Eskola, “Electrocardiogram patterns
in acute left main coronary artery occlusion,” Journal of
Electrocardiology, vol. 41, no. 6, pp. 626–629, 2008.

[2] H. Yamaji, K. Iwasaki, S. Kusachi et al., “Prediction of acute left
main coronary artery obstruction by 12-lead electrocardiogra-
phy. ST segment elevation in lead aVR with less ST segment
elevation in lead V(1),” Journal of the American College of
Cardiology, vol. 38, no. 5, pp. 1348–1354, 2001.

[3] D. J. Engelen, A. P. Gorgels, E. C. Cheriex et al., “Value of
the electrocardiogram in localizing the occlusion site in the
left anterior descending coronary artery in acute anterior
myocardial infarction,” Journal of the American College of
Cardiology, vol. 34, no. 2, pp. 389–395, 1999.

[4] Y. Birnbaum, A. Solodky, I. Herz et al., “Implications of
inferior ST-segment depression in anterior acute myocardial
infarction: electrocardiographic and angiographic correla-
tion,” American Heart Journal, vol. 127, no. 6, pp. 1467–1473,
1994.

[5] G. de Luca, H. Suryapranata, K. Thomas et al., “Outcome in
patients treated with primary angioplasty for acute myocardial
infarction due to left main coronary artery occlusion,” Ameri-
can Journal of Cardiology, vol. 91, no. 2, pp. 235–238, 2003.

[6] H. K. Yip, C. J. Wu, M. C. Chen et al., “Effect of primary
angioplasty on total or subtotal left main occlusion: Analysis
of incidence, clinical features, outcomes, and prognostic
determinants,” Chest, vol. 120, no. 4, pp. 1212–1217, 2001.

[7] C. R. Hiley and W. R. Ford, “Cannabinoid pharmacology in
the cardiovascular system: potential protective mechanisms
through lipid signalling,” Biological Reviews of the Cambridge
Philosophical Society, vol. 79, no. 1, pp. 187–205, 2004.

[8] K. J. Mukamal, M. Maclure, J. E. Muller, and M. A. Mittleman,
“An exploratory prospective study of marijuana use and
mortality following acute myocardial infarction,” American
Heart Journal, vol. 155, no. 3, pp. 465–470, 2008.

[9] W. S. Aronow and J. Cassidy, “Effect of marihuana and placebo
marihuana smoking on angina pectoris,” The New England
Journal of Medicine, vol. 291, no. 2, pp. 65–67, 1974.

[10] M. A. Mittleman, R. A. Lewis, M. Maclure, J. B. Sherwood, and
J. E. Muller, “Triggering myocardial infarction by marijuana,”
Circulation, vol. 103, no. 23, pp. 2805–2809, 2001.


	Case
	Discussion
	Conclusion
	Conflict of Interest
	References

