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 Patient: Male, 31-year-old
 Final Diagnosis: Cannabis-associated MINOCA
 Symptoms: Chest pain
 Medication:	 Verapamil	•	nitroglycerin
 Clinical Procedure: Diagnostic coronary angiogram
 Specialty:	 Cardiology	•	Internal	Medicine

 Objective: Unusual clinical course
 Background: Myocardial infarction (MI) is one of the most ominous medical emergencies because it carries significant mor-

bidity and mortality. A myocardial bridge is an anomaly previously perceived as benign. However, with a better 
understanding, it is considered a risk factor for angina and MI in some cases. Certain precipitating factors po-
tentiate the coronary artery within the myocardial bridge to having vasospasms. Cannabis is one of many po-
tential precipitants for vasospasm in the setting of a myocardial bridge because it increases vascular tone and 
increases sympathetic hormone secretion in the form of noradrenaline.

 Case Report: We report a case of a 31-year-old man presenting with myocardial infarction, without any known traditional 
risk factors for cardiovascular disease. Upon investigation, we discovered that he had an underlying myocar-
dial bridge, which in the setting of significant cannabis consumption, precipitated myocardial infarction with 
non-obstructive coronary arteries (MINOCA) disease on invasive angiography.

 Conclusions: In a setting with an underlying risk factor or cardiac anomaly, cannabis can induce an MI and potentially other 
adverse cardiac complications. With the increasing use of cannabis in several regions of the world, more ad-
verse events outside of the well-documented psychotropic effects of cannabis are anticipated. Therefore, cli-
nicians need to bear in mind the multifaceted effects of adverse events from cannabis in the various organ 
systems and be prepared to ensure prompt treatment as needed. Given the nature of the pathophysiology of 
MINOCA in a patient with a myocardial bridge, it is paramount to be aware that the cause of infarction is a re-
versible one.
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 Abbreviations: MI – myocardial infarction; MINOCA – myocardial infarction with non-obstructive coronary arteries; 
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Background

The entity termed myocardial infarction with non-obstructive 
coronary arteries (MINOCA) has variable pathophysiological 
mechanisms termed endotypes [1,2]. The prevalence of MINOCA 
varies geographically, ranging between 1% to 15% in patients 
with myocardial infarction (MI) [3]. MINOCA and obstructive 
coronary artery disease from atherosclerosis decreases blood 
supply to the myocardium, leading to angina [1,2].

MINOCA endotypes include microvascular angina and epicar-
dial vasospastic angina [2]. A myocardial bridge is one of the 
causes of MINOCA classified under the epicardial vasospastic 
angina category [4]. A myocardial bridge forms when part of 
the coronary vessel traverses within the myocardium at vary-
ing depths and lengths instead of at the usual epicardial loca-
tion [5]. The myocardial muscle overlying the coronary vessel 
is termed a myocardial bridge [5]. Previously deemed benign, 
it has now been shown to play a role in vasospastic infarction 
in the setting of certain precipitants, especially those that in-
crease heart rate and vascular tone [4].

The use of cannabinoids is on the rise in various geographi-
cal regions, in medically controlled settings and recreational-
ly [6]. The anticipated increase is due to newly approved legis-
lations that enable and decriminalize the use of cannabis [7]. 
Furthermore, there has been an increase in the concentration 
of cannabinoid-active compounds in cannabis products [7].

There are growing concerns about the effects of cannabis outside 
the neurological system, specifically the cardiovascular system [7]. 
These include MI, arrhythmias, cardiomyopathies, and strokes [6].

Case Report

The patient was a 31-year-old previously healthy man. He was 
originally from Nigeria and had been residing in South Africa 
for the past 10 years, with no recent travel history. He had 7 
siblings, who were all healthy. There was no family history of 
cardiovascular disease or sudden cardiac-related death.

The patient notably smoked marijuana recreationally. He 
smoked 5 to 10 blunts/zols a day. Recently, he reported using 
increasing amounts of marijuana to achieve similar past ef-
fects. He denied using other recreational or illicit drugs.

He presented with intermittent chest pain of a 2-week du-
ration. The pain was central and crushing (typical ischemic 
chest pain). He had no aggravating factors and had reported 
the pain to be spontaneous at times. He did not report any 
flu-like symptoms in the preceding weeks.

On clinical examination, he had no peripheral edema, elevated 
jugular venous pressure, S3 gallop rhythm, or bilateral basal 
crackles noted. His pain did not change in character with po-
sitions like leaning forward, and he had no pericardial friction 

Figure 1.  12-lead admission electrocardiogram (ECG). The blue arrows show benign early repolarization and minimal ST-segment 
elevation in leads II and III, V2-V6 of 1 mm with no reciprocal changes, and PR segment elevation in lead aVR.
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rub. The rest of his physical examination was unremarkable. 
He had no documented fever, features of sepsis, or thyrotox-
icosis. He had no suggestive features of a pulmonary embo-
lism. He had a lean body phenotype.

He initially presented to a secondary level hospital with severe 
typical chest pain, graded 9/10. His admission electrocardiogram 

(ECG) had features of benign early repolarization with mini-
mal ST-segment elevation in leads II and III, V2-V6 of 1 mm 
with no reciprocal changes, and PR segment elevation in lead 
aVR (Figure 1). However, upon admission, his high-sensitivity 
troponin-T was 551 ng/L (rule-in for acute coronary syndrome 
>100 ng/L). Therefore, a working diagnosis of a non-ST eleva-
tion MI (NSTEMI) was made. He also had a modestly raised 

Test Result Normal	reference	ranges

Full blood count

 White cell count 6.44 3.92-10.40×109/L

 Hemoglobin 15.1 13.4-17.5 g/dL

 Mean cell volume 79.9 83.1-101.6 L/L

 Platelets 272 171-388×109/L

Morphology Unremarkable, no sickling

Urea and electrolytes
Na/K/Cl/CO2/Urea/Creatinine 143/4.5/106/23/5.8/69 In mmol/L

High sensitivity Troponin T
(t12 >> 24 >> 48hrs) 551 >> 453 >> 313 Rule in ACS >100 ng/L

HIV Negative

C-reactive protein 16 <10 mg/L

Erythrocyte sedimentation rate 6 0-10 mm/hr

Total cholesterol 4.11 <5 mmol/L

Triglycerides 0.84 <1.7 mmol/L

LDL-C 2.76

HDL-C 1.03 >1 mmol/L

HbA1c 6% <6.5%

Ferritin 134 >15 ug/mL

ANA (extractable nuclear antibodies) Negative

Anti-double stranded DNA Negative

Anti-proteinase 3 antibody Negative

Anti-myeloperoxidase antibody Negative

Lupus anticoagulant Negative (screen ratio 0.81) <1.20

Antithrombin III 125 80-120 IU/dL

Protein C 90 77-143 IU/dL

Protein S 101 70-130 IU/dL

Treponema pallidum antibody Non-reactive

Urine cocaine & methamphetamines Negative

Urine tetrahydrocannabinol Positive

Table 1. Blood and urine workup.
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C-reactive protein level, which was attributed to his myocar-
dial necrosis [8].

He was subsequently initiated on the acute coronary syn-
drome management protocol, which included aspirin, clopi-
dogrel, atorvastatin, and carvedilol.

He was transferred to the Cardiology Department in a tertiary 
academic hospital within 12 h after his index episode of chest 
pain. On admission to the Coronary Care Unit, his chest pain 
was graded 5/10. His COVID-19 PCR was negative on admis-
sion. At this point, his repeat ECG remained unchanged com-
pared to the one from the first medical contact.

His laboratory biochemical investigations revealed that he was 
negative for HIV. In addition, his triglycerides and low-densi-
ty lipoprotein cholesterol levels were not elevated, and he did 
not have diabetes. The rest of the biochemical findings are re-
ported in Table 1. Of note, his urine drug screen was positive 
for only cannabis and negative for other recreational drugs, 
particularly amphetamines (Table 1).

His echocardiogram was within normal limits, without regional 
wall motion abnormalities or pericardial fluid. He had an ejec-
tion fraction of 55% to 60%.

A diagnostic coronary angiogram was performed at 12 h. 
The angiogram revealed no occlusive atherosclerotic lesions. 
However, a myocardial bridge was noted over the mid-left an-
terior descending coronary artery (Figures 2, 3).

One day following the diagnostic coronary angiogram, the 
patient underwent a modified Bruce protocol exercise stress 
test, during which he reported no chest pain, and no isch-
emic changes were noted on the ECG. Furthermore, a 24-h 
Holter ECG was performed and did not identify any signifi-
cant rhythm abnormalities.

A diagnosis of a type 2 MI was made; the myocardial bridge was 
postulated as the etiology of his MINOCA, precipitated by a canna-
bis-induced increase in heart rate and vascular tone. Differential 
diagnoses of pericarditis and myocarditis were taken into consid-
eration. The absence of a pericardial friction rub was not in keep-
ing with pericarditis, particularly on leaning forward. However, 
the patient did have a mild elevation of his C-reactive protein 
level, which could also be accounted for by myocardial death/
necrosis in an MI. Pericarditis can also be a complication of MI.

The patient was counseled and advised on cannabis use ces-
sation. He was subsequently discharged from the hospital on 
verapamil 40 mg 3 times a day and nitroglycerin as needed. 
At follow-up 3 months after admission and cannabis use ces-
sation, he remained free of chest pain.

Discussion

In the absence of traditional risk factors for MI, other plausi-
ble alternative etiologies must be sought to prevent or antic-
ipate any other cardiovascular events and most importantly, 
treat them accordingly [1].

Figure 2.  Diagnostic coronary angiogram (cranial view) of the 
left anterior descending artery. The 2 red arrows 
demarcate the span of the attenuated portion of the 
left anterior descending artery diameter during systole.

Figure 3.  Diagnostic coronary angiogram (cranial view) of the 
left anterior descending artery. The red arrow shows 
the total intravascular diameter of the left anterior 
descending artery without narrowing during diastole.
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Our patient had an underlying predisposition for his presenta-
tion with MINOCA, namely the underlying myocardial bridge. 
The noted myocardial bridge pointed out in the mid-left an-
terior descending coronary artery is the most common loca-
tion for this anomaly [4]. As previously mentioned, this con-
genital anomaly is not necessarily benign [4]. It can lead to 
perfusion abnormalities and chest pain syndromes in specif-
ic clinical settings [5].

A myocardial bridge is present in roughly one-third of the 
adult population [5]. Myocardial bridges have been common-
ly found more in male individuals who do not have diabetes 
or elevated body mass indices [6,7], which fits our patient’s 
demographics and phenotype. The prevalence of a myocardi-
al bridge can vary depending on the method of diagnostic im-
aging used [5]. The vulnerability toward MI and sudden car-
diac death has been described [4]. In a study of individuals 
with a myocardial bridge, Teragawa et al indicated that the 
coronary vasospasm is usually noted on provocation, mean-
ing there is a need for other risk factors to come into play in 
eliciting the vasospasm [4].

Cannabis denotes the generic term for the wide range of formu-
lations of the cannabis plant, which contains cannabinoids [6]. 
Cannabinoids are a vast group of synthetic and naturally occur-
ring compounds [6]. Humans are responsive to cannabinoids 
via the endocannabinoid system of mainly 2 receptors [9]. 
Cannabinoid receptor 1 is mainly isolated in nervous tissues, 
smooth muscle, gastrointestinal tract, and cardiac muscle [10]. 
Cannabinoid receptor 2 is found mainly in hemopoietic cells, 
immune cells, and cardiac myocytes [10].

Several case reports have defined severe cardiovascular com-
plications, including acute coronary syndromes and strokes in 
cannabis users [11]. Three main mechanisms are suggested as 
pathophysiological effects of cannabis-induced major cardio-
vascular events, namely hemodynamic changes via catechol-
aminergic drive, vasospasm induction, and possible thrombo-
embolic occlusive disease [10].

A prospective study of 1913 adults, followed up over 3.8 years, 
demonstrated a dose-response relationship between cannabis 
use and cardiovascular mortality [12]. Furthermore, the World 
Health Organization has highlighted specific case reports and 
case series signaling an increased risk of cardiovascular dis-
ease due to cannabis use in younger, otherwise relatively low-
risk individuals [6]. However, isolating and identifying specific 
adverse effects can be challenging owing to the high incidence 
of concomitant drug use with cannabis [6].

In a myocardial bridge, the most significant compression of 
the coronary vessel occurs during systole when the myocardial 
bridge over the coronary vessel constricts flow [5]. Following the 

narrowing, relaxation of the artery can be delayed during early 
diastole when myocardial perfusion ensues [5]. This delay wors-
ens specifically with states of increased vascular tone (adrenergic 
states) [1,5]. Cannabis, explicitly increasing adrenergic hormone 
secretion, is a potential cause of type 2 MI, namely myocardial 
supply-demand mismatch in some MINOCA endotypes [1,10].

In our case study, we hypothesize that the negative exercise 
stress test results suggest that there was a precipitant of the 
ischemic event that was not present at the time of the stress 
test, that is, the cannabis. Furthermore, we propose that with 
his recently increased consumption of cannabis, there was a 
potential elevation in the adrenergic tone leading to a type 2 
MI, demonstrating the dose-effect relationship described by 
Mukamal et al [12].

Limitations in this clinical scenario arose from our inability 
to further define the patient’s coronary vasculature’s lumi-
nal anatomy with optical coherence tomography or intravas-
cular ultrasound to exclude an atherosclerotic plaque. Also, 
we could not perform vasoreactivity testing to elicit the vaso-
spasm and precipitate angina. We also have limited access to 
cardiac magnetic resonance imaging and limited expertise to 
carry out this investigation in our local setting.

Conclusions

With the reported increasing use and legalization of cannabis 
in some regions of the world, we anticipate more adverse car-
diovascular events outside of the well-documented psychotro-
pic effects. Therefore, clinicians treating cannabis users need 
to be aware of the multifaceted adverse effects of cannabis 
use and the implications of cannabis use on management.
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