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a b s t r a c t 

Ascending aortic is an uncommon site for arterial thrombosis and ascending aortic throm- 

bosis is a very rare phenomenon with a high fatality rate. Marijuana is the most commonly 

used psychoactive drug in the United States and a few cases have been reported on the as- 

sociation of marijuana with vascular thromboembolism. However, the pathophysiology and 

exact mechanism are still not well studied. Herein, we present a case of a 44-year-old female 

with active marijuana use presented with ascending aortic thrombus associated with acute 

arterial occlusion of the right vertebral artery and bilateral renal artery. The unique part of 

this case is that the patient did not have the classical risk factors for vascular thromboem- 

bolic disease. The only risk factor was marijuana smoking. To our best knowledge, this is 

one of the unique cases of marijuana-associated with ascending aorta thrombosis. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Aortic thrombosis is a rare phenomenon with a life-
threatening condition because it can cause central and pe-
ripheral embolization [1] . The thrombus can form anywhere in
the aorta, but it is extremely rare for a thrombus to be formed
in the ascending aorta, especially in the absence of other risk
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factors, such as atherosclerosis, aneurysm, cardio-surgical or
traumatic state [2] . Also, because of the rarity of this situa-
tion, there is no clear consensus guideline for the manage-
ment of aortic or arterial thrombosis, and the treatment re-
mained controversial. 

Herein, we report a unique diagnostic finding of ascend-
ing aortic thrombus associated with embolic stroke and mul-
tiple renal parenchymal infarcts. Our case was unique as the
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Fig. 1 – CTA of the head, a three-dimensional reconstruction 

image, showing a complete occlusion of the right vertebral 
artery, segment V4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – CTA of the head and neck, showing a complete 
occlusion of the right vertebral artery, segment V4 (axial 
view). 

Fig. 3 – CTA of the head and neck, showing a complete 
occlusion of the right vertebral artery, segment V4 (coronal 
view). 

 

 

 

 

 

 

patient did not have any of the well-known risk factors and
causes that may predispose the patient to thromboembolic
disease. Marijuana was the only risk factor and the potential
trigger for this case of vascular thromboembolism. 

Case report 

A 44-year-old African American lady with a no past medical
history, except for active marijuana use (last marijuana used
was one day prior to the onset of symptoms) presented to the
emergency room with the chief complaints of headache, dizzi-
ness, right-sided weakness and unsteady gait. The patient re-
ported abdominal discomfort, nausea, vomiting and diarrhea
for a two-day duration. Otherwise, the patient denied syncope,
seizure activity, loss of consciousness, chest pain and short-
ness of breath. Initial vital signs were within normal limits.
The patient was conscious, alert, and oriented to person, place
and time. Physical examinations were unremarkable except
for a neurological exam that revealed a 4/5 strength on the up-
per and lower extremities, a loss of temperature sensation on
the left side of the face and a wide-based gait. Also, Romberg’s
test was positive. Complete blood count showed leukocy-
tosis of 13.1 0 × 10 3 /ul (normal range: 4.4-11.0 × 10 3 /ul),
hemoglobin, platelets count, coagulation profiles and com-
prehensive metabolic panels were within normal limits. Her
urine drug screen was positive for cannabinoid. Echocardio-
gram showed sinus rhythm with possible left atrial enlarge-
ment. The chest X-ray was unremarkable. There were no acute
ischemic or hemorrhagic stroke in the Computed Tomogra-
phy (CT) of the head without contrast. CT Angiogram (CTA)
of the head and neck was then performed which revealed
occlusion of the V4 segment of the right vertebral artery
( Figs. 1-3 ). There was also a slightly decreased or dimin-
ished flow within the distal V3 segment of the right verte-
bral artery and irregular intraluminal thrombus within the vi-
sualized distal ascending thoracic aorta. A complete CTA of
the chest, abdomen and pelvis was performed and revealed
intraluminal thrombus within the ascending thoracic aorta,
small bilateral renal infarcts and large right ovarian dermoid
( Figs. 4-6 ). In addition, MRI of the head showed an acute right
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Fig. 4 – CT of the lower abdomen and pelvis showing right 
lower lobe kidney infarcts (coronal view). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5 – CT of the lower abdomen and pelvis showing right 
lower lobe kidney infarcts (sagittal view). 

Fig. 6 – CTA of the chest showing an intramural thrombus 
of the ascending aorta (axial view). 
lateral medullary infarct. As part of the stroke workup, an elec-
trocardiograph was performed which did not show findings
suggestive of valvular or cardiac source of embolus. A cardio-
thoracic surgeon and a hematologist were consulted which
started the patient on anticoagulation with heparin initially
and transitioned to Apixaban on discharge. A full hypercoagu-
lability workup including DRVVT screening for lupus anticoag-
ulant, anticardiolipin antibodies beta-2-glycoprotein, homo-
cysteine levels, paroxysmal nocturnal hemoglobinuria screen-
ing, Protein C and S activity, antithrombin mutations, and fac-
tor V Leiden and prothrombin genotyping were unremark-
able. Autoimmune workup including antinuclear antibody, an-
tineutrophil cytoplasmic antibody, anti-double-stranded DNA
antibody, rheumatoid factor, anti-cyclic citrullinated peptide,
anti-histone antibodies, Sjogren antibody, myeloperoxidase
antibodies, proteinase 3 autoantibodies, complement levels,
Smith antibody, and RNP antibody were also within normal
limit. Tumor markers were within normal limits and the pa-
tient did not have any nodules or lesions on CT Chest, ab-
domen and pelvis. Marijuana was believed to be the cause of
the ascending aorta thrombosis with the showering emboli to
the brain and the kidneys after excluding all other risk factors
that may contribute or increase the risk of thrombosis in this
patient. 

Discussion 

Ascending aorta thrombosis is very rare, with no well-
documented incidence and prevalence. It is very uncommon
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for a thrombus to form in the ascending aorta, mainly due to
the high blood flow and shear stress [3] . Due to its function
in supplying blood to the rest of the body, ascending aorta
thrombosis can be complicated by showering emboli to the
rest of the vital organs leading to serious and life-threatening
conditions. The mechanism of thrombus formation in the as-
cending aorta remains unclear. We do not have a thorough
understanding of the pathophysiology of the formation of an
aortic thrombus especially in relatively young patients with-
out any of the typical risk factors for cardiovascular disease.
However, there are several factors that may increase the risk
of ascending aortic thrombus formation, namely coagulation
disorders, oral contraceptive pills, hormone replacement ther-
apy or pregnancy [4] . Our case is unique given that the patient
had no well-known risk factors that predispose or increase the
probability of developing thromboembolic disease. After ex-
cluding all the common risk factors, marijuana use could be
the potential trigger that increased the risk of vascular throm-
boembolism in this patient. 

Marijuana is the most commonly used psychoactive drug
in the United States. There is a steadily-increasing preva-
lence in its usage and abuse over the past decade, especially
among adolescents [5] . There are two known cannabinoid re-
ceptors (inhibitory G-protein linked receptor): CB1 in the cen-
tral nervous system and CB2 found peripherally in the im-
mune system, peripheral nerve terminals and vas deferens.
There are many strains of marijuana, the most commonly
used for recreational purposes is Cannabis Sativa which con-
sist of more than 500 different natural and chemical com-
pounds, and over 60 known cannabinoids [6] . The recreational
use of marijuana includes smoking the dried flower in the
form of cigarettes (joints) and water bongs. In addition to its
psychoactive effects, marijuana has multiple adverse effects
on the human body, including cardiovascular and cerebrovas-
cular events. Many reports have linked marijuana use to heart
attack, cardiac arrests, arrhythmias, and strokes [7–8] . 

Marijuana can acutely increase the sympathetic activity
and suppress the parasympathetic activity, leading to cate-
cholamine’s surge, tachycardia, vasodilation, increase in the
cardiac output and the myocardium oxygen demand which
can cause myocardial infarction [9] . Marijuana can also cause
transient ischemic attacks and stroke via orthostatic hypoten-
sion, diminished circulatory response to exercise, cerebral
vasoconstriction, intracranial stenosis, increased cerebrovas-
cular resistance and reduced cerebrovascular perfusion [10] .
As for vascular thromboembolism, the pathophysiology and
the exact mechanism of how marijuana induces hyperco-
agulability and thrombosis are still not well studied. Differ-
ent theories have emerged in the literature. Some studies re-
ported that Cannabinoids, the active component of marijuana,
causes the disruption of endothelial cells, leading to vascular
thrombosis [11] . Other studies, like Al-Hweish et al., described
an association between marijuana and secondary lupus anti-
coagulant [3] . In that study, they reported a patient with multi-
ple renal infarcts after heavy marijuana smoking. The patient
had a positive anticardiolipin and beta-2-glycoprotein on pre-
sentation, which came to be negative six months after mar-
ijuana usage was stopped. Rezkalla and Kloner, on the other
hand, proposed that marijuana abuse is associated with an
increased risk of paroxysmal atrial fibrillation in young pa-
tients without organic heart disease, which can cause arterial
thrombosis [4] . Paroxysmal atrial fibrillation can occur acutely
after marijuana smoking and most of the patients will have
a favorable outcome after marijuana cessation, which can ex-
plain the sinus rhythm observed in the ECG of our patient [12] .

In our case, the patient had a negative hypercoagulabil-
ity workup including normal antiphospholipid workup. The
patient had normal ECG (sinus rhythm), though the possibil-
ity of paroxysmal atrial fibrillation cannot be excluded, which
may be the underlying mechanism leading to marijuana-
associated arterial thrombosis. Nonetheless, the exact mech-
anism and pathophysiology of how marijuana can be associ-
ated with thrombosis and increases the risk of arterial throm-
bosis remain unclear and warrants further studies. 

There are several approaches in treating the ascending aor-
tic thrombosis associated with showering emboli causing is-
chemic stroke and distal organ infarcts. The commonly used
methods include anticoagulation therapy, thrombolytic ther-
apy, aortic stent placement, aspiration thrombectomy, and
open surgical thrombectomy [ 5 ,13 ]. Choukroun et al., sug-
gested a strategy of beginning with anticoagulation, followed
by a surgical thrombus removal only when anticoagulation
alone is not effective [14] . In our case, the patient on her pre-
sentation had an ischemic stroke with total occlusion of the
V4 segment of the vertebral artery, and after scanning the ab-
domen, multiple distal small renal infarcts were found. A mul-
tidisciplinary team, consisting of cardiology, neurology, car-
diothoracic surgery, vascular surgery and hematology, were
involved in the management. The decision was to treat medi-
cally without surgical intervention. The patient started on an-
ticoagulation with heparin drip initially and was transitioned
to Apixiaban on discharge. Apixaban is a direct oral anticoagu-
lant that works via direct factor Xa inhibition. Food and Drug
Administration approved the drug for multiple uses includ-
ing for non-valvular atrial fibrillation, prevention of venous
thromboembolism, treatment and prevention of pulmonary
embolisms, and deep vein thrombosis [15] . The role of the
newer oral anticoagulant in treating arterial thrombosis, in
general, is not well established despite being used in many
clinical trials [16–18] . There is a theoretical possibility that
anticoagulation could cause fragmentation of thrombus with
massive embolism and significant neurologic sequelae, hence
patients should be closely monitored [19] . 

Conclusion 

The patient described in this case is an exceptional and un-
usual case presented with ascending aortic thrombus com-
plicated by ischemic stroke and bilateral renal infarcts with-
out having the classical risk factors for thrombosis. After a
thorough workup and very extensive evaluation, marijuana-
induced paroxysmal atrial fibrillation was the only explana-
tion for having an ascending aortic thrombosis in our patient.
The research of the area is sparse, possibily because of the
Drug Enforcement Administration classification of marijuana
as schedule I. In addition to that, because of the uncommon-
ness of the aortic thrombosis and the lack of a standardized
guideline for the management of this condition, some stud-
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ies recommended aggressive management to prevent the risk
of thrombus recurrence and arterial embolization while oth-
ers recommended a more conservative, less invasive medical
management. We recommend a multidisciplinary approach
for the management and treatment with close monitoring and
follow-ups. 
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