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Introduction: Left ventricular thrombus (LVT) is a common complication in patients with systolic heart failure and can cause 
thromboembolic consequences including stroke. In order to determine the characteristics of LV thrombus among heart failure patients 
with reduced ejection fraction (HFrEF), the present study was undertaken.
Methods and Materials: This was retrospective cross-sectional study conducted from referral tertiary hospital in a year period. 
A total of 810 transthoracic echocardiograms were carried out in our center from January 2021 to December 2021. Forty participants 
had met the inclusion criteria of the study.
Results: About 75% of the population was male and the mean age at diagnosis was 51 years (SD: 15). Ischemic cardiomyopathy and 
dilated cardiomyopathy (DCMP) found to be the most underlying cause of LVT represented (57.5% and 42.5% respectively). 
Hypertension, hypothyroidism, and atrial fibrillation were found to be the commonest associated risk factors of LVT, 45%, 12.5%, 
and 30% respectively. Simpson’s Biplane’s approach yielded a mean LVEF of 25.25 ± 6.97. 60% of the patients had a LVEF of 
≤25%. The mean LV end-diastolic and end-systolic diameters were 59.2 ± 9.4 mm and 51 ± 8.3mm respectively. Warfarin was 
administered to 19 (47.5), Rivaroxaban to 8 (20), and Dabigatran to 10 (25). The most prevalent anticoagulant among the individuals 
in our study was warfarin. A stroke complication was found in 8 patients (20%), two of them were hemorrhagic stroke and they were 
on dabigatran. A Peripheral Arterial Disease (PAD) affected 6 of the patients (15%). One of those with PAD had also ischemic 
stroke.
Conclusion: This study determines that Ischemic and Dilated cardiomyopathy were the most common cause of left ventricular 
thrombosis among HFrEF patients in Somalia.
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Introduction
Left ventricle thrombus (LVT) is a common consequence seen in patients with systolic heart failure and those who have 
had an acute myocardial infarction (AMI).1,2 Even though the precise mechanism by which the LV thrombus forms is 
unknown, several hypotheses such as blood stasis, hypercoagulable state, and myocardial injury may partially explain the 
process.3 The heart is a major source of systemic emboli, with atrial fibrillation (AF), LV thrombus, and prosthetic valves 
being the most common cardiogenic sources.4 A hypercoagulable state is observed in HF with reduced ejection fraction 
(HFrEF), with an increased incidence of LV thrombus and a higher risk of thromboembolism.5 Transthoracic echocar-
diography (TTE) remains the most used imaging modality for diagnosing LVT Because it`s most generally available and 
comparably less expensive than other imaging modalities such as cardiac CT scan and MRI.6,7
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In developed countries, the incidence of LVT has been decreasing.8 Cardiovascular epidemiology on the Africa continent is 
undergoing a transformation, which is aggravated by a lack of expertise and poor healthcare infrastructures.9,10 Ischemic heart 
disease and acute coronary syndromes are becoming more common on the continent.11 Unfortunately, delayed presentation and 
missed MI are prevalent issues, and primary PCI is still unavailable to the great majority of the population.12

In Somalia, the extant of heart failure and left ventricular thrombus have yet to be investigated. The purpose of this 
study is to determine the frequency, characteristics, etiology, and outcomes of HFrEF patients with LVT who attended 
Cardiology department of a Tertiary Hospital in Somalia.

Method
This is a cross-sectional retrospective study conducted at Mogadishu Somali Turkish Training and Research hospital 
between 2021January to December 2021. Medical records of all adults with echocardiographic diagnosis of LVT were 
retrieved and the patients who were confirmed to have LVT with eligible criteria were included in the study. Eligible 
Patients were those with LVT, heart failure LVEF < 40% and above 18 years old (Figure 1). Both ambulatory and 
inpatient patients with LVT were included to the study. Patient`s characteristics, demographics, risk factors, echocardio-
graphic findings and outcomes were assessed. 2D Transthoracic Echocardiography with the standard views were carried 
out using Toshiba Aplio™ ultrasound system (TUS-A500, Shimo ishigami, Japan) by a senior cardiologist.

The presence of thrombus in the left atrium (LA) or right cardiac cavity, Rheumatic Heart disease (RHD), prosthetic 
valves, infective endocarditis, or cardiac tumors were all considered as exclusion criteria.

On echocardiographic examinations, LV thrombus was defined as a discrete mass in the left ventricle, distinct from 
the LV endocardium, in a location with corresponding to LV regional or global wall motion abnormality.13 Dilated 
cardiomyopathy was diagnosed by the presence of global Left ventricle dilatation with LVDd > 56mm and EF < 40%.14

The leading edge to leading edge approach was used to measure the size of the left ventricle.15,16 Hypertensive heart 
disease (HHD) was diagnosed in hypertensive patients with a history of concentric or eccentric LV hypertrophy or 
concentric LV remodeling, left atrial dilatation, and/or systolic and/or diastolic dysfunction.17

Figure 1 Summarized the inclusion and exclusion criteria.
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Prior to the start of data collection, the ethical approval of the institution was acquired with a reference number of MSTH/ 
10261. Patients’ names and other identifiers were not integrated in the research data; instead, a unique code was used to provide 
a new identification for the subject’s identity. This study was carried out in accordance to the Helsinki Declaration contents.

The data were collected and entered in MS Excel 10. The patient’s codes, age, sex, Echo parameters, comorbidities 
and medication were all listed in the excel. For statistical analysis, and the data were entered by letter in to the statistical 
package for social sciences (SPSS) software version 23. Continuous data with a normal distribution is represented by the 
mean and Standard deviation. Frequencies and percentages are used to present categorical data.

Results
A total of 810 transthoracic echocardiograms were carried out in our center from January 2021 to December 2021. Five 
hundred seventy individuals were disqualified due to incomplete data, EF > 40, and pediatric populations. Among the 
remaining HFrEF patients, forty participants had left ventricular thrombus as shown in Table 1.

Seventy-five of the population was male and the mean age at diagnosis was 51 years (SD: 15). Twenty-one patients 
(52.5%) had diabetes, 18 (45%) had hypertension, five (12.5%) had hypothyroidism, seven (17%) patients with chronic 
renal disease, thirteen (32.5%) had dyslipidemia, and twelve (30%) had atrial fibrillation. The study participants’ 
demographics and comorbidities are summarized in Table 1.

Simpson’s Biplane’s approach yielded a mean LVEF of 25.25 ± 6.97. Twenty-four (60) of the patients had a LVEF of 
≤25%. The mean LV end-diastolic and end-systolic diameters were 59.2 ± 9.4 mm and 51 ± 8.3mm respectively.

The underlying cause of LV dysfunction in the participants was ischemic cardiomyopathy 23 (57.5%), followed by 
non-ischemic cardiomyopathy 17 (42.5%).

Twenty-one (52.5%) thrombi were located in the apex, 11 (27.5%) along the inferior wall, and 8 (20%) along the 
anterior wall. In the ischemic patients with LV thrombus, LV aneurysm complicated in 15 (37.5) of our participants. 
Table 2 summarizes the echocardiographic findings of the study precipitants.

Thirty-seven of the 40 patients with an LVT diagnosis were treated with long-term anticoagulation. Due to 
a concordance of bleeding diathesis, one patient did not get an anticoagulant, and the other two patients passed away 
in the hospital before receiving oral anticoagulation.

As shown in Table 3, Warfarin was administered to 19 (47.5), Rivaroxaban to 8 (20), and Dabigatran to 10 (25). The 
most prevalent anticoagulant among the individuals in our study was warfarin.

A reevaluation in 28 patients (about 70%), echo was performed. Seventeen (42.5%) of the patients experienced complete 
LVT resolution, whereas 11 individuals continued to experience it (27.5%). A decrease in thrombus size was seen in 4 (36% of 
the patients) with LVT persistence. In the first year following LVT diagnosis, 12 patients (30%) passed away.

Table 1 Demographics and Comorbidities of the Study Patients

Variables All Patients (n=40)

Gender, n (%)

Female 10 (25)

Male 30 (75)

Age, mean±SD 51± 15

Comorbidities, n (%) Diabetes mellitus 21 (52.5)

Hypertension 18 (45)

Dyslipidaemia 13 (32.5)

Atrial fibrillation 12 (30)

Chronic kidney disease 7 (17.5)

Hypothyroidism 5 (12.5)

Abbreviation: SD, standard deviation.
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As shown in Table 4, eight patients (20%) had a stroke complication. Six individuals experienced ischemic strokes; 
three of them were taking dabigatran, two were using warfarin, and one was getting rivaroxaban. Two patients who were 
on dabigatran were reported to have suffered hemorrhagic strokes. One of those with PAD had also ischemic stroke.

Table 2 Echocardiography Findings of the Study Patients (EF<40%)

Variables All Patients, (n=40)

EF%, mean±SD 25.25±6.97
≤25% 24 (60)

>25% 16 (40)

Non-ischemic cardiomyopathy, n (%) 17 (42.5)

Ischemic cardiomyopathy, n (%) 23 (57.5)

LVEDD (mm), mean±SD 59.2±9.4

LVESD (mm), mean±SD 51±8.3

Thrombus location, n (%)

Apical 21 (52.5)

Inferior 11 (27.5)
Anterior 8 (20)

LV aneurysm, n (%) 15 (37.5)

Abbreviations: SD, standard deviation; LVEDD, left ventricular end-diastolic diameter; 
LVESD, left ventricular systolic diameter; LV, left ventricular.

Table 3 The Detailed Treatments of the Patients

Variable All Patients (n=40), n (%)

Anticoagulant use

Warfarin 19 (47.5)

Rivaroxaban 8 (20)
Dabigatran 10 (25)

Anti-platelet use 28 (70)

Table 4 Status of the Left Ventricular Thrombus and the 
Outcomes

Variables All Patients (n=40), n (%)

LVT status

Resolved 17 (42.5)

Not resolved 11 (27.5)
Reduction in size 4 (36)

Stroke 8 (20)
Ischemic stroke 6

Hemorrhagic stroke 2

Peripheral arterial disease 6 (15)

Mortality 12 (30)

Abbreviation: LVT, left ventricular thrombus.
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Discussion
This study was conducted over a year period at the Mogadishu Somalia Education and Research Specialist Hospital; we 
reported the prevalence rate for LVT among patients with low EF. The participants in our study had a mean age of 51 ± 
15 years. Male patients made up most of the patients (75%). This age and gender distribution trend is consistent with 
a wide range of earlier studies.18 In this study we found LV thrombus in 16% of the patients. This frequency is higher 
than those reported by Aljaber et al19 and Talle et al,12 respectively, for Yemen (6.1%) and Nigeria (8.85%). To our 
knowledge, this is the first study on the prevalence of LVT among heart failure patients from Somalia.

In our study, 57% of participants were associated with ischemic heart disease (IHD). This result is consistent with that 
of Aljaber et al19 and Khaled et al,20 who discovered that the prevalence of IHD in people with left ventricle thrombus 
and HFrEF was 50% and 51%, respectively.

In our study, we discovered that the majority of thrombi (52.5%) were located in the apex, which is consistent with 
reports from Adar et al21 and Aljaber et al19 that LV thrombus frequently occurred in the LV apex. Benito discovered that 
the apex of the ventricle is the most prone to blood stasis, which explained why thrombi typically form there.22 More 
patients in our study (n = 18) had uncontrolled hypertension, which is a well-documented risk factor for heart failure and 
has also been suggested to play a significant role in the hypercoagulable state that affects all three factors of the Virchow 
triad and can be a prodrome for LV thrombus formation.23

Thromboembolic consequences from left ventricular thrombus affected 40% of patients in our study, which is much 
greater than the studies reported from Nigeria (8.85%) and Yemen (28.1%).12,20 This difference can be attributed to the 
fact that patients in our study did not adhere their medications, as well as to some risk factors were present in our study 
that were not taken into account in other studies, such as hypothyroidism and atrial fibrillation, which is thought to be 
a factor in the development of left ventricular thrombus.24,25

One of the major complications associated with left ventricle aneurysm is the development of thrombus, which can 
result in embolization to other organs like the brain.26 In the current study, 15 patients had left ventricle aneurysm which 
is also believed to play a significant role in the pathology of generation of thrombus.

This research will serve as a foundation for future research in the management of left ventricular thrombus in the 
African population. The article’s limitations include a small sample size, a retrospective single experience center, and 
technical deficiencies in echocardiography, such as the measurement of thrombus mass mobility by pulse wave Doppler, 
which is a prognostic indicator for hospitalized patients.27,28 Overall, these results cannot be generalized to the entire 
population due to these limitations. The epidemiological findings of LVT in heart failure at the continental and national 
levels should be supported by larger-scale studies in the future. Additionally, CMRI and contrast echo are more sensitive 
and specific than echocardiography for the identification of left thrombus.29

In conclusion, this study provides important insights into frequency, characteristics, and outcomes of left ventricular 
thrombus among heart failure patients with reduced ejection fraction in a single referral hospital in Somalia. Ischemic 
and Dilated cardiomyopathy were the most common cause of left ventricular thrombosis among heart failure patients 
with reduced ejection fraction in Somalia.

Regarding to the above obtained findings, the authors conclude that thrombus is present in considerable proportion 
among heart failure population and that there is emerging predisposing factors such hypothyroidism. However, additional 
researches are recommended.

Data Sharing Statement
The data is available from the corresponding author and can be accessed if requested.
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