CASE REPORT

Montoya Taylor, MD;
Konstantinos Dean
Boudoulas, MD
Department of Medicine,
Division of Cardiovascular
Medicine, The Ohio State
University Wexner Medical
Center, Columbus

== kdboudoulas@osumc.
edu

The authors reported no
potential conflict of interest
relevant to this article.

560

» THE PATIENT <

2 4_year-0\d man

» SIGNS & SYMPTOMS
_ History of smoking {obacco
and cannabis

. Dyspﬂea
_ Chest igntness

N

> THE CASE

A 24-year-old man with a history of smoking tobacco presented to the hospital with acute-
onset chest tightness and dyspnea shortly after smoking cannabis. He was otherwise healthy
and hemodynamically stable upon arrival to the emergency department. An electrocardio-
gram (EKG) was obtained.

THE DIAGNOSIS

The EKG showed ST-segment elevation in the inferolateral leads, consistent with an acute
myocardial infarction (AMI) (FIGURE 1). The patient was immediately transported to the car-
diac catheterization laboratory, where coronary arteriography demonstrated a normal right
coronary artery (FIGURE 2A). Diffuse thrombosis without atherosclerosis was seen through-
out the left coronary arteries, including the left main artery, distal left anterior descending
(LAD) artery, first diagonal branch of the LAD artery, ostial and proximal left circumflex
(LCx) arteries, and first obtuse marginal (OM) branch of the LCx artery (FIGURE 2B).

DISCUSSION

The most common cause of AMI is underlying coronary atherosclerosis;' however, AMI may
occur due to in-situ thrombosis, thromboembolism, or coronary artery vasospasm, espe-
cially due to cocaine or other substance abuse. Occasionally, coronary arteries may be dam-
aged due to viral myocarditis, autoimmune vasculitis, dissection of the ascending aorta, or
dissection of a coronary artery, especially during pregnancy and postpartum.?

Cannabis and tobacco increase cardiovascular events
Smoking cannabis has been shown to increase adrenergic activity, resulting in an increased

FIGURE 1
Initial EKG
1 ‘ [
| ,,Jr-'\ _____ .\jlv ’\'—'""J.f' s e e A A il P S .';/"k
I WE i i | ¥ | v I I <]
| ' f g
———y zZ
[ l J | % fi N | l ! é
| ) G PRED N g BRI e S NSIEE A S Sl g SRR i./'  FRERI IR v R R 2, Ui
L M iy i iovs 2n
| ! S =
[ A j 7%
|l ik s = = r I | ;8
| T RPN | TGN | ISR | VI | — / I /»— — 8 52
o aVF v | I ve 93
: i | 2 8
£ @ =
N e
The electrocardiogram showed ST-segment elevation in the inferolateral leads (Il, Ill, aVF, V,, V), consistent

with an acute myocardial infarction. Coronary arteriography was emergently performed.
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FIGURE 2
Coronary arteriography reveals the source of the acute MI

A coronary arteriography showed a normal right coronary artery (A). Thrombus (B; arrows) was seen In the left
main (LM) and ostium/proximal left circumflex (LCx) coronary arteries; note the filling defect. There was also abrupt
termination of the first obtuse marginal (OM) branch and distal left anterior descending (LAD) coronary arteries
due to thrombus (arrows). A coronary artery guidewire (C; thin arrow) was placed in the LCx coronary artery
followed by advancement of an aspiration thrombectomy catheter (thick arrow) over the guidewire, removing
thrombus. Post-aspiration thrombectomy showed resolution of thrombus in the LM and LCx coronary arteries (D;
asterisk); however, thrombus remained in the first OM and distal LAD coronary arteries (arrows).

heart rate and elevated arterial pressure.*®
These changes may increase myocardial oxy-
gen demand and may result in a decrease in
myocardial oxygen supply due to a decrease in
the diastolic time.® Smoking cannabis can also
increase carboxyhemoglobin levels, which
may compromise tissue oxygenation.

The risk for AMI has been shown to in-
crease within the first hour of smoking can-
nabis.® A few reports have documented cases
of acute coronary syndrome following can-
nabis use; the majority of affected patients
presented with chest pain within hours of
smoking cannabis and were found to have
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a thrombus in a coronary artery, which was
then treated medically or with percutaneous
coronary intervention.” Rare cases of cardio-
vascular death following cannabis use have
also been reported.”®

It has been suggested that coronary ar-
tery vasospasm may occur from cannabis
use, which may precipitate thrombosis; how-
ever, this is not well defined.® It is not clear if
vasospasm was the inciting factor for throm-
bus formation in this case, as there was ex-
tensive and diffuse thrombus far greater than
that expected solely from coronary artery

vasospasm.
CONTINUED
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Smoking
cannabis may
predispose
individuals

to acute
myocardial
infarction and
should be
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for AMI without
coronary
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AMI without atherosclerosis?

Consider thrombosis

In-situ coronary thrombosis should be con-
sidered in the differential diagnosis of a
patient with an AMI without evidence of
coronary atherosclerosis. Further, smoking
cannabis immediately prior to symptom on-
set should heighten awareness for potential
coronary thrombosis. Lifelong anticoagula-
tion therapy may be indicated in these pa-
tients due to the catastrophic nature of the
condition and limited data on this particular
situation.

1 What's recommended. Cessation of
cannabis and tobacco smoking is recom-
mended, as the use of these substances may
contribute to the development of coronary
thrombosis.>? A registry of patients with cor-
onary thrombosis without coronary athero-
sclerosis, especially in states where cannabis
islegal, would be useful to gauge the potential
increase in such events. In addition, informa-
tion related to the cardiovascular effects of
using alternate routes of drug delivery, such
as vaping devices, are limited; therefore, this
practice should be closely monitored, as well.

Our patient’s outcome

Thrombus removal. In the cardiac cath-
eterization laboratory, the majority of the
thrombus was removed and coronary blood
flow was improved using a thrombectomy
catheter (FIGURE 2C). Residual thrombus re-
mained in the very distal coronary arteries
(IGURE 2D), so heparin infusion was
continued.

1 Imaging studies. Following the pro-
cedure, an echocardiogram demonstrated
left ventricular (LV) regional wall motion ab-
normalities with moderately reduced LV sys-
tolic function and an ejection fraction (EF) of
35%. Troponin I levels peaked at 35 ng/mL.
No LV apical thrombus or intracardiac de-
fects (eg, patent foramen ovale, atrial septal
defect, ventricular septal defect) that might
have contributed to thromboembolism or
paradoxical embolus were seen on echocar-
diogram or cardiac magnetic resonance im-
aging. In addition, ultrasound of the lower
extremities did not demonstrate deep venous
thrombosis.
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I A toxicology screen was positive for
tetrahydrocannabinol (THC) and negative
for other substances. Hypercoagulable labo-
ratory studies were normal, including an-
ticardiolipin antibody IgG and IgM, factor
V Leiden, prothrombin G20210A mutation,
thrombin time, antithrombin III, and protein
C and S activity. It was therefore believed that
the AMI was due to in-situ coronary artery
thrombus formation precipitated acutely by
smoking cannabis—possibly with an under-
lying hypercoagulable state, even though no
laboratory abnormalities were detected.

Our patient was discharged on lifelong
aspirin 81 mg/d and oral rivaroxaban (main-
tenance dose of 20 mg/d). Metoprolol succi-
nate 12.5 mg/d and lisinopril 2.5 mg/d were
also initiated due to LV systolic dysfunction
(and to be used indefinitely). Cannabis and
tobacco smoking cessation was strongly em-
phasized, as both have independently been
shown to increase cardiovascular events;
the overall effects of using both substances,
however, are currently unknown. At 6-month
follow-up, the patient was doing well; an
echocardiogram demonstrated an improve-
ment in LV systolic function with an LVEF
of 45%.

THE TAKEWAY

Coronary thrombosis can result in an AMI,
even without underlying coronary athero-
sclerosis. Smoking cannabis may predispose
individuals to in-situ coronary thrombosis
and subsequent AMI. Although not often en-
countered in clinical practice, providers must
be aware of this phenomenon in the differen-
tial diagnosis for AMI—particularly in young
patients without traditional risk factors. JFP
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