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1   |   CASE REPORT

A 49-year-old male patient was admitted to the emergency 
department with confusion, right hemiplegia, right face 
drooping, and aphasia. The symptoms started at least 5 h 
before presentation. Neurological examination revealed 
2/5 motor strength on the right upper and lower extremities 

and a positive Babinski sign on the right side. He was an 
active smoker with a history of ischemic stroke 10 years 
ago. He received only acetylsalicylic acid 100 mg orally. In 
his initial evaluation, brain computed tomography showed 
an acute ischemic infarct on the left frontal parietal region 
and an infarct on the M2 segment of the middle cerebral 
artery. The initial electrocardiogram showed sinus rhythm 
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Key Clinical Message: Cardiac ultrasound is recommended in investigating is-
chemic stroke events. There is increasing evidence that direct oral anticoagulants 
can be safely used instead of vitamin K antagonists in the setting of left ventricu-
lar thrombus.
Abstract: Cardioembolic stroke is responsible for an increasing number of is-
chemic strokes. Compared to other causes of stroke, cardioembolic strokes affect 
a larger brain area. Left ventricular (LV) thrombi account for up to 10% of car-
dioembolic strokes. It is essential to identify patients at high risk of LV throm-
bus formation, such as patients with a history of myocardial infarction, patients 
with reduced ejection fraction, or patients with cardiomyopathies. We present a 
patient with an ischemic stroke, and the cardiac ultrasound revealed a reduced 
ejection fraction and the presence of LV thrombus at the apex. The patient had 
no prior history of cardiovascular diseases. Even in a resource-limited setting, 
cardiac ultrasound is recommended to investigate stroke or transient ischemic 
attack events, especially in patients with a prior history of myocardial infarction. 
Although patients with LV thrombus should be treated with oral anticoagulants 
for at least 3 months, the role of direct oral anticoagulants and the optimal period 
of anticoagulation in this setting needs further investigation.
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with q waves in the inferior leads, negative T waves in the 
inferior leads, and biphasic T waves in V3 and negative 
T waves in V4–V6 leads (Figure  1). Cardiac ultrasound 
was performed on the second day of hospitalization. It re-
vealed a reduced left ventricular ejection fraction (LVEF) 
of 30%–35% with regional wall motion abnormalities 
(hypokinesia on the inferior, inferolateral wall, and the 
apex of the heart). Furthermore, a thrombus was noted 
at the apex of the left ventricle (LV) (thrombus diameter: 
2.1 × 1.4 cm) (Figure 2). Blood tests for thrombophilia and 
autoimmune diseases were normal, while troponin levels 
were within normal range. The patient was treated with 
ramipril 2.5 mg once a day, spironolactone 25 mg once a 
day, metoprolol 25 mg twice a day and furosemide 20 mg 
once a day, acetylsalicylic acid 325 mg once a day and 
atorvastatin 40 mg once a day. After consulting with neu-
rology regarding hemorrhagic transformation risk, enoxa-
parin 1 mg/kg twice a day was added to the treatment on 
the seventh day of hospitalization. The patient's motor 
strength progressively improved during the hospital stay. 
He was discharged on day 15 of hospitalization with com-
plete restoration of muscle strength in the extremities and 
aphasia recovery. One month after the acute event, coro-
nary angiography showed mildly atheromatous coronary 
arteries. Cardiac magnetic resonance was then performed 
and showed severe impairment of the LV systolic func-
tion (LVEF 30%) with regional wall motion abnormalities 
and infarct pattern scar with no viability of the apical and 
the mid inferior LV segments. Additionally, an LV throm-
bus was demonstrated at the apex (Figure 3). The patient 
deferred warfarin in favor of rivaroxaban, and a dose of 

20 mg once a day was prescribed. During follow-up, the 
patient remained asymptomatic, while the LV thrombus 
disappeared at 6 months of follow-up.

2   |   DISCUSSION

Cardioembolic stroke is related to a worse prognosis 
because it usually affects a larger brain area.1 The pres-
ence of LV thrombus accounts for up to 10% of cardioem-
bolic strokes. It is often seen in patients with a history of 
myocardial infarction, especially patients with anterior 
STEMI, reduced LVEF, non-ischemic cardiomyopathy, 
and a lower TIMI score.2 The risk of thrombus formation 
is highest during the first 3 months after acute myocar-
dial infarction. In addition, the risk for cerebral emboli 
persists in patients with chronic left ventricular dysfunc-
tion.3 The pathophysiological mechanisms that can ex-
plain the thrombus formation in these patients include 
Intracavitary blood pooling, endocardial injury with in-
flammatory changes, collagen exposure, elevated fibrino-
gen and neutrophils, and hypercoagulability.4

According to guidelines, cardiac ultrasound is in-
cluded in the diagnostic workup of stroke or TIA, or pe-
ripheral embolism.5 It is also recommended in patients 
with known or suspected cardiomyopathy to determine 
the extent of LV or RV dysfunction. Transthoracic and 
transesophageal echocardiograms are recommended 
when symptoms of a cardiac etiology are present. 
Cardioembolic sources of embolism are classified into 
cardiac pathologies that tend to form a thrombus, cardiac 

F I G U R E  1   The initial electrocardiogram showed sinus rhythm with q waves in the inferior leads and negative T waves in the inferior 
leads, biphasic T waves in V3, and negative T waves in V4–V6 leads.
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masses, and causes of paradoxical embolization, for ex-
ample, patent foramen ovale. The main advantage of 
cardiac ultrasound is the feasibility of being performed 
on all patients with acute neurological events, even in 
low-income countries. However, advanced cardiac im-
aging with cardiac MRI or contrast-enhanced echocar-
diography with a microbubble contrast agent has shown 
to be superior to echocardiography without contrast for 
detecting left ventricular thrombus.6 Transesophageal 
echocardiogram is an alternative, while CT is more accu-
rate than transesophageal echocardiography for detect-
ing thrombus in the LV.7 Advanced imaging modalities 

can be implemented in patients with a high suspicion of 
LV thrombus and whose echocardiographic findings are 
inconclusive. It is recommended to perform a follow-up 
echocardiogram at the end of the treatment to evaluate 
the resolution of the LV thrombus.8

According to American Heart Association guidelines, an-
ticoagulation with therapeutic warfarin is recommended in 
stroke patients with LV thrombus for at least 3 months until 
the thrombus has matured, to prevent a recurrent stroke 
event.9 Post myocardial infarction patients with LV thrombus 
should also be treated with oral anticoagulant for 3 months.10 
In case the LV thrombus has been resolved and anticoagula-
tion has been discontinued, a follow-up cardiac echo exam 
3 months later is advised. According to the AHA guidelines, 
in patients with LV thrombus in the setting of acute myocar-
dial infarction, the addition of oral anticoagulation to dual 
antiplatelet therapy is recommended in the treatment of LV 
thrombus for a minimum period of 3 months.9

There is insufficient data regarding prophylactic anti-
coagulation therapy in patients at high risk for LV throm-
bus formation.8 According to the 2013 American College 
of Cardiology Foundation/AHA STEMI guidelines, a vi-
tamin K antagonist (VKA) may be considered for patients 
with STEMI and anterior apical akinesis or dyskinesia 
(Class 2b, Level of Evidence: C).11 Similarly, the American 
College of Chest Physicians guidelines recommend 
VKA therapy in addition to dual antiplatelet therapy for 
3–6 months among patients with anterior myocardial in-
farction at high risk for LV thrombus (Grade 2C).12 On 
the other hand, the 2017 European Society of Cardiology 
STEMI guidelines do not provide recommendations for 
prophylactic VKA therapy in patients post-STEMI.13

In patients with persistent LV thrombus despite 
treatment, an alternative oral anticoagulant or low mo-
lecular weight heparin can also be considered.10 Recent 
meta-analyses have shown that direct oral anticoag-
ulants (DOACs) can be a reasonable treatment option 
in patients with LV thrombus. Specifically, DOACs are 
associated with lower bleeding and mortality rates than 
VKAs.14–16 Additional advantages of DOACs include the 
lack of INR monitoring requirements, easy administra-
tion, and the absence of dietary restrictions. According to 
2021 AHA guidelines, anticoagulation with DOACs is as 
effective as VKA in LV thrombus prevention. Although 
the thrombus resolution rates were similar between 
DOACs and VKA, resolution occurred significantly ear-
lier with DOACs (within the first month). Furthermore, 
the combined endpoint of stroke of peripheral embolism 
was also lower with DOACs than with VKA. A previous 
meta-analysis showed that LV thrombus detection after 
STEMI has an incidence of 20% in anterior STEMI with 
reduced LVEF.17 Furthermore, patients with LV throm-
bus that received triple therapy had similar embolic but 

F I G U R E  2   Cardiac ultrasound revealed a reduced 
left ventricular ejection fraction with regional wall motion 
abnormalities (hypokinesia on the inferior and inferolateral wall 
and the apex of the heart) and the presence of thrombus at the apex 
of the left ventricle (thrombus diameter: 2.1 × 1.4 cm).

F I G U R E  3   The cardiac MRI revealed the presence of late 
gadolinium enhancement (LGE) in the apical segments and the 
presence of thrombus in the apex of the left ventricle (red arrow).
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higher bleeding events than those with no LV thrombus 
treated with dual antiplatelet therapy.17 On the other 
hand, another meta-analysis showed a trend toward 
higher stroke or embolism with DOACs compared to 
VKAs.18 Other studies showed no significant difference 
between major bleeding, systemic thromboembolic 
events, or failure of resolution of LV thrombus between 
patients taking VKA or DOCAs.19,20 Further random-
ized controlled trials are needed to compare the use of 
VKA to DOACs in LV thrombus, although they seem to 
be a promising treatment.

3   |   CONCLUSIONS

Cardioembolic stroke is responsible for an increasing 
number of ischemic strokes. Cardiac ultrasound is recom-
mended to investigate stroke or TIA events, especially in 
patients with a prior history of anterior myocardial infarc-
tion. Further studies are needed to elucidate the role of 
DOACs and the optimal duration of anticoagulation in the 
setting of LV thrombus.
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