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Marijuana is a commonly abused illicit drug in the United States (US). Regular marijuana usage has been linked
to many adverse cardiovascular effects. Our case describes the association of abusing marijuana and the de-
velopment of sick sinus syndrome.

A 27-year-old male carpenter was admitted to the hospital for recurrent syncopal episodes. He reported 2 ep-
isodes of syncope every month for the last 5 years. He denied alcohol or nicotine intake but reports using
marijuana daily. He also reported cervical injuries due to syncope in the past. Physical examination was unre-
markable. Orthostatic vitals were negative. Electrocardiogram (ECG) showed sinus bradycardia. A series of in-
vestigations, including a stress test and tilt table testing, were negative. The drug screen was positive for mari-
juana. A loop recorder was implanted to evaluate the cause of syncope and was positive for a long sinus pause
of more than 3 second, indicative of sick sinus syndrome. The patient was successfully treated with a perma-
nent pacemaker with no further events on follow-up after 6 months.

The case we report here adds to the literature that several reversible etiologies are shown to be associated with
the development of sick sinus syndrome, in which marijuana abuse can be one of them. We strongly suspect
that marijuana was the cause of this patient’s sick sinus syndrome after ruling out all the possible etiologies.
The relation between marijuana use and sick sinus syndrome needs to be further investigated in the future.
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Background

Marijuana (cannabis) is a commonly abused substance in the
United States (US) and is one of the oldest drugs in use [1].
With more acceptability for its use and the changing laws for
legalization of marijuana and the increasing awareness about
it as a pain medication has led to increased usage [1]. Smoking
marijuana regularly has many adverse cardiovascular effects.
In most young and healthy users, the cardiovascular effects
are not that serious, although some adverse effects have been
reported. In users with cardiac diseases, marijuana use poses
health risks because of increased catecholamine levels and car-
diac work [2]. Our case describes the relation between mari-
juana abuse and sick sinus syndrome, a potentially life-threat-
ening side effect of the drug.

Case Report

A 27-year-old male carpenter was admitted to the hospital for
recurrent syncopal episodes. He reported 2 episodes of syncope
every month for the last 5 years. There was no family history
of syncope, ischemic heart disease, sudden death, or any ac-
quired cardiac conditions. He reported an accident in the past,
which happened due to a syncopal episode, and resulted in
cervical injuries. He denied alcohol or nicotine use but reports
using marijuana daily. Physical examination revealed a healthy

appearing male in no acute distress with a resting heart rate
at 54 beats per minute, blood pressure 126/74 mmHg and re-
spiratory rate of 16 breaths per minute. Orthostatic vitals were
normal. Examination of the cardiovascular system (CVS) did
not reveal any abnormality and showed normal heart sounds
with no gallops, rubs, or murmurs. There was no cyanosis, club-
bing, or peripheral edema. The chest was clear to ausculta-
tion. Initial laboratory tests, including complete blood count,
cardiac troponins, thyroid stimulating hormone, and electro-
lytes, were normal. The urine drug screen was positive for mar-
ijuana. Resting electrocardiogram (ECG) showed sinus bradycar-
dia with ventricular rate of 43 beats/minute with no evidence
of atrioventricular block, sinus pause, or ischemic changes
(Figure 1). The transthoracic echocardiogram performed dur-
ing hospitalization showed a normal ejection fraction, with-
out any structural, valvular, and/or wall motion abnormalities.
Additionally, myocardial perfusion stress test and tilt table test
were also insignificant. Interestingly, no syncopal episodes were
observed during his initial hospitalization, so the patient was
discharged with a loop recorder. The patient was readmitted
within 1 week of discharge with another episode of syncope.
Recordings from a loop recorder found sinus pause of more
than 3 seconds (Figure 2). Occasional runs of atrial fibrilla-
tion were detected on cardiac monitor during hospitalization.
Sick sinus syndrome was diagnosed based on these findings.
Given his occupation and the previous history of a road traffic
accident, he subsequently underwent implantation of a dual

Figure 1. Twelve lead electrocardiogram (ECG)
showing sinus bradycardia with
the heart rate of around 43 beats/
minute. There is no ST segment
changes except some non-specific T

wave inversion in lead aVL. There is

no evidence of atrioventricular block,
sinus pause or ischemic changes.

Figure 2. Electrocardiogram (ECG) tracing from
the loop recorder showing sinus pause
of more than 3 seconds (more than 15
large boxes). (1 second=5 large boxes).

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

Indexed in:  [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]




chamber permanent pacemaker. Post-discharge, the patient
was followed for 6 months, but there was no syncopal recur-
rence or any new symptoms.

Discussion

Sick sinus syndrome is characterized by the inability of heart
to perform its pacemaking function. It encompasses various
arrhythmias like bradyarrhythmias with or without associated
tachyarrhythmias [3]. Marijuana is now legalized in most of
the states in the US and is one of the commonly abused
illicit drugs [4]. The cardiovascular effects of marijuana in-
clude bradycardia, sinus pauses, tachycardia, and orthostatic
hypotension [3]. The underlying mechanism of this is either
sympathetic or parasympathetic drive [5]. Marijuana decreases
the amplitude of P-wave, significantly decreases the mean
sinoatrial time, and mean atrioventricular conduction time.
It causes atrial and ventricular arrhythmias [5].

Sick sinus syndrome can be caused by intrinsic and/or ex-
trinsic factors which interrupt with the sinoatrial nodal func-
tion [6-10]. Intrinsic causes include sinoatrial nodal remodeling,
ion channel dysfunction, and sinoatrial nodal fibrosis [6,7,10].
Extrinsic factors include metabolic disturbances, autonomic
dysfunction, and medications including calcium channel block-
ers, antiarrhythmics, beta blockers, sympatholytic medications,
digoxin, and lithium [10,11].

Sick sinus syndrome is often asymptomatic in its early course,
but advanced disease presents with end-organ hypoperfu-
sion symptoms, the most common being cerebral hypoper-
fusion which causes syncope [7,12]. Other manifestations in-
clude fatigue, transient lightheadedness, palpitations, angina,
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confusion, congestive heart failure, transient ischemic attacks,
stroke, gastrointestinal symptoms, and/or oliguria [7,12,13].

ECG findings for consideration of sick sinus syndrome requires
bradyarrhythmias like sinoatrial pauses, sinoatrial exit block,
sinus bradycardia, or sinus arrest [6-8]. However, in early dis-
ease course, these findings are often normal [8,14,15].

Sick sinus syndrome is diagnosed by associating the end-or-
gan hypoperfusion symptoms like syncope with bradycardia [7].
Only marked bradycardia is not the diagnostic of sick sinus
syndrome in the absence of other symptoms [8,16]. Cardiac
monitoring is done when ECG is not diagnostic [14]. Sinoatrial
nodal pause of more than 3 seconds on carotid massage, also
suggest sinoatrial node dysfunction [7,14,17].

Permanent pacemaker placement is the recommended treat-
ment for sick sinus syndrome. In chronic sick sinus syndrome
that is not due to extrinsic factors, it is the only effective in-
tervention [6,7,15].

Conclusions

The case we report here adds to the literature that several re-
versible etiologies are shown to be associated with the de-
velopment of sick sinus syndrome, in which marijuana abuse
can be one of them. We strongly suspect that marijuana was
the cause of this patient’s sick sinus syndrome after ruling
out all the other possible etiologies. Marijuana induced asys-
tole, vasovagal syncope, and cardiac arrest have been docu-
mented in the past, but sick sinus syndrome has not yet been
reported [18,19]. The relation between marijuana use and sick
sinus syndrome needs to be further investigated in the future.
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