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Abstract
Nontraumatic exertional syncope can be an ominous event reflecting profound arterial hypotension, cerebral hypoperfusion, 

and transient loss-of consciousness that occurs most commonly in patients with underlying cardiovascular disease. In 
contradistinction, transient loss-of-consciousness in “healthy adults” is typically vasovagal syncope related to exaggerated 
orthostatic cardiovascular responses attributed to a hyper-reactive autonomic nervous system. In the present report, a 34 yo male 
presents to the hospital emergency department (ED) for a sudden loss of consciousness and fall ultimately related to cardiac 
syncope ascribed to chronic recreational marijuana use complicated by coronary vasospasm. 

Keywords:  Syncope; Marijuana; Vasoconstriction; 
Vasospasm.

Abbreviations: CBD: Cannabidiol; CB1R: Cannabinoid 
Receptor 1; ECG: Electrocardiogram; ED: Emergency Department; 
Hs-Tni: High Sensitivity Troponin I; Met: Metabolic Equivalent 
For Task; THC:Δ9 Tetrahydrocannabinol; WHO: World Health 
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Ethics and institutional review: This case report is submitted 
after careful review by the Washington University Human 
Research Protection Office.

Introduction
Syncope in erect individuals after exhaustive exercise of 

short duration is commonly reported and sometimes related to 
persistent post-exercise peripheral arterial vasodilation with 
impaired venous return [1]. Other reported events are attributed to 
excessive vagal response leading to a post-exertional sinus pause 
with ventricular asystole [2]. Marijuana users have increased risk 
of cardiac dysrhythmia associated with tachycardia, bradycardia, 

chest pain, and/or unexplained syncope [3]. In one example, a 
40 yo was hospitalized for syncope related to loss of sinoatrial 
activity with ventricular asystole after strenuous exercise, which 
was heralded by several post-exertion, near syncope events during 
a 6 month period of marijuana use. In contradistinction, the present 
case describes syncope in the context of chronic marijuana use due 
to chronic coronary constriction and vasospasm.  

Case Report
History of presentation: The patient is a 34-year-old male 

with no significant medical history who presents to the hospital 
for a syncopal event.  The patient was intimate with his wife 
in the shower, “felt hot”, and stepped into the bedroom. He 
lost consciousness and fell to the floor where his spouse found 
him, wet from the shower and “shaking”, possibly shivering. 
Consciousness returned in a few minutes without confusion. 
The event was not associated with tongue biting, tonic-clonic 
movements of extremities, or bowel/bladder incontinence.  He 
was brought to the ED by his wife for further evaluation. When 
interviewed, the patient denied current chest pain/pressure, chest 
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tightness, palpitations, shortness of breath, nausea, vomiting, or fevers at the time or prior to the event. He endorsed recent loose stools 
following initiation of daily prune juice for constipation a few days earlier.  Patient notes frequent upper respiratory congestion relieved 
by expectoration of mucous.  No recent changes of diet or medications were expressed.

Past Medical History: Gunshot wound in back without complications or surgery (2019). No use of tobacco products. Daily recreational 
use of marijuana since age 19. Recreational alcohol use with the last drink a few days prior to admission.  He is married with one child.

Differential diagnosis:  Vasovagal, orthostatic, cardiogenic (arrhythmia, ischemia) syncope.

Investigations:  The patient was managed under informed obtained upon hospital admission and for the specific procedures described.  
In the Emergency Department, the presentation ECG revealed modest inferior lead ischemic changes (Figure 1) associated with mildly 
increased serial high sensitivity troponin levels (hs-TnI, ng/L): 69, 139, 114, 111. 

Figure 1: Presentation ECG in 34 yo male following syncope and associated with increased hs-TnI.  Convex ST segments with T-wave 
inversions are appreciated in the inferior leads (III, AVF) consistent with ischemia (arrows).

The patient was heparinized.  Telemetry recorded no ectopy over the hospitalization. Stress echocardiography revealed normal 
cardiac structure and function at rest. He exercised to 12 Mets using a modified Bruce protocol without symptoms or significant ECG 
changes.  Peak stress images revealed a new transient inferior basal aneurysm resolved with rest (Figure 2). 

   

Figure 2: Rest and peak microbubble contrast enhanced images from exercise stress echocardiographic study showing a transient 
inferior basal aneurysm appreciated at peak exercise (12 Mets).  Arrow points to inferior basal aneurysm seen in the 2-chamber view at 
peak stress.  Inferior segment hypokinesis was noted in the short axis view (not shown).
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Cardiac catheterization was performed. Both the right and left coronary vessels appeared small with slow contrast flow but 
without thrombotic obstruction. Intracoronary infusion of nicardipine was administered and promptly “plumped” the vascular bed, 
increased contrast flow rate and revealed arterial branches unappreciated at baseline (Figure 3) consistent with a diagnosis of chronic 
vasoconstriction with vasospasm.   

Figure 3: Cardiac angiograms of the left coronary circulation obtained at baseline (A) and following intracoronary infusion of nicardipine 
(B).  Coronary vessels with slow flow were “plumped” with the calcium channel blocker associated with increased, rapid contrast 
perfusion and visualization of coronary branches unseen initially due to vasoconstriction (see arrows). Analogous findings were reported 
in the right coronary circulation.

Management (medical/interventions):  The patient was revealed 
to have chronic baseline vasoconstriction with susceptibility to 
vasospasm with exertion, and was prescribed amlodipine 5mg, 
which was well tolerated, along with recommendations to curtail 
or discontinue marijuana use, in accordance with AHA/ACC 
guidelines for the “Management of Patients With Unstable Angina 
and Non–ST-Segment Elevation Myocardial Infarction” and 
management of coronary vasospasm, e.g. Prinzmetal angina. He 
was referred for cardiology follow-up. 

Follow-up: Telephone follow-up revealed reduced use of 
marijuana but discontinuance of amlodipine due to cost.  The 
patient failed to follow-up in clinic, but was urged to do so and 
continue use of daily medicine, which could be acquired through 
the Medicine clinic, if cost was a factor. 

Discussion

Medical marijuana is increasingly used in the context 
of cancer, multiple sclerosis, epilepsy, Parkinson’s, and other 
neurodegenerative diseases mostly with non-life threatening off-
target effects [4].  However, recreational cannabis was anecdotally 
associated with adverse cardiovascular (CV) effects since 1972 
[5-8]and has been the subject of clinical studies [9,10] and 
reviews [11] that corroborate CV risks as published in 2016 by the 
WHO, “The Health and Social Effects of Nonmedical Cannabis 
Use report”. Even secondary marijuana smoke exposure can 

have negative cardiovascular impact [12]. A preponderance of 
scientific evidence has identified THC binding to the cannabinoid 
receptor 1 (CB1R) as a cause for endothelial dysfunction [13]. The 
receptor is abundantly expressed in the brain and in the heart on 
cardiomyocytes, smooth muscle cells, and vascular endothelial 
cells.  Over the last 10 years, increased marijuana availability and 
demand have paralleled selective genetic breeding of cannabis 
with THC content increasing from 2–3% up to 18-20% currently 
[11]. “Designer drugs”, which are psychoactive synthetic 
cannabinoids with potencies 10 times to 200 times greater than 
THC, are increasingly available for recreational use [11].  This 
“healthy” patient had underlying chronic vasoconstriction in the 
heart associated with slow blood flow perfusion with susceptibility 
to vasospasm. These effects are likely systemic for him, and 
maybe shared to varying degrees by millions of individuals in the 
US.  Given the increasing prevalence of recreational marijuana 
use, the concept of “cannabis-use-disorder” or CUD has emerged 
to categorize compelled personal use of marijuana [14,15].  As 
of 2023, availability of cannabis has increased rapidly: 18 states 
have legalized marijuana for medical and recreational use, 17 
more allow medical use, and 9 more have approved CBD/low Δ9 
tetrahydrocannabinol (THC) use. 

Conclusion

While many harken back to the low potency marijuana 
from the 60’s and 70’s when considering legalization, the medical 
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community must recognize that the increased availability of high 
potency cannabis may have epidemic level impact with various 
multi-organ presentations including motor vehicle trauma [14]. 
The cardiovascular spectrum of disease can occur at any age from 
direct or indirect exposure to cannabis and present as endothelial 
dysfunction inducing vasoconstriction, vasospasm, or myocardial 
infarction.  

Learning Objectives

Case: A 34 yo male presents to the hospital emergency department 
(ED) for a sudden loss of consciousness and fall related to coronary 
vasospasm associated with marijuana use. 

1.  Appreciate the change that a 10 fold increase in commercially 
available marijuana potency and its enhanced potential 
cardiovascular impact.

2.  Appreciate that specific THC receptors have been identified, 
particularly CB1R in the brain and heart vascular endothelium and 
smooth muscle cells.

3. Appreciate that patients of any age can present with atypical 
symptoms of vascular dysfunction including vasospasm, 
arrhythmia, and ischemia. 
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