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Abstract: Acute myocardial infarction (AMI) can be fatal and, if not, can result in many short- and long-term
complications. Left ventricular thrombus (LVT) is an underrated complication that can lead to systemic embolization
and, ultimately, stroke or end-organ damage. The current cross-sectional study is designed to determine the frequency
of left ventricular thrombus after acute anterior wall myocardial infarction at the Department of Cardiology,
Rehmatul-lil-Alameen Institute of Cardiology, Lahore, from 12-09-2020 to 11-03-2021. All patients of 20 to 60 years
of either gender meeting the operational definition of the acute anterior wall were included. LV thrombus was
diagnosed on echocardiography as an amorphous echogenic structure with variable shape and adherent to the
endocardium. In this study, there were 87 cases; out of these, there were 57 (65.52%) males, and 30 (34.48%) females.
The mean age of the subjects was 49.90+6.27 years. Out of 87 cases, 37 (42.53%) had a history of DM, 30 (45.98%)
were hypertensive, and 31 (35.63%) were smokers. Left ventricular thrombus (LVT) was found in 16 (18.39%) cases.
LVT was seen in 9 (15.79%) males vs. 7 (23.33%) females with p=0.39. LVT was seen in 5 (13.51%) cases with DM
and 11 (22%) with no DM, 7 (17.50%) cases with HTN, and 9 (19.15%) normotensives with p= 0.41 and 1.0. LVT
was found in 5 (22.72%) cases with ejection fraction (EF) up to 40% and 11 (16.92%) cases with EF more than this
with p=0.18. Based on the results, the left ventricular thrombus is not uncommon after acute anterior wall Ml and is
nearly seen in every one out of five cases and is more common in cases with ejection fraction up to 40%.
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Introduction

Acute anterior wall myocardial infarction (Ml) is a
potentially life-threatening condition that requires
prompt and appropriate management (Singh et al.,
2021). One of the possible complications of this
condition is the formation of a blood clot in the heart's
left ventricle, known as a left ventricular thrombus
(LVT) (Magdas et al., 2021). LVTs can cause serious
complications, including embolic stroke, peripheral
arterial embolization, and pulmonary embolism.
Therefore, detecting and managing LVTs in patients
with acute anterior wall M1 is critical for improving
outcomes and reducing the risk of complications (Lai
et al., 2019). The frequency of LVTs in patients with
acute anterior wall MI has been reported in several
studies. According to a meta-analysis of 31 studies,
the overall frequency of LVTSs in patients with acute
MI was 13.6%, with a higher prevalence in patients
with anterior wall MI (19.7%) than those with inferior
wall Ml (6.6%) (Costa et al., 2001). Another study
found that the prevalence of LVTs in patients with
acute anterior wall M1 was 26%, and the presence of

LVTs was associated with a higher risk of stroke and
mortality (Solheim et al., 2010). A systematic review
and meta-analysis of 11 studies also reported a higher
frequency of LVTs in patients with anterior wall Ml
(24.3%) compared to those with inferior wall Ml
(3.3%) (Orimoloye et al., 2018).

The frequency of LVTs in patients with acute anterior
wall MI appears to vary depending on several factors,
including the patient population, the imaging
modality used, and the timing of the assessment. For
example, a study that evaluated the frequency of
LVTs using transthoracic echocardiography (TTE)
within 24 hours of admission reported a lower
prevalence of LVTs (9.6%) in patients with anterior
wall MI (Weinsaft et al., 2011). In contrast, a study
that used cardiac magnetic resonance imaging (MRI)
for LVT detection reported a higher prevalence of
LVTs (43%) in patients with acute anterior wall Ml
(Cohen et al., 2021). Therefore, the choice of imaging
modality and timing of assessment may affect the
frequency of LV Ts reported in different studies.
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Several risk factors for forming LVTs in patients with
acute anterior wall MI have been identified. These
include advanced age, female sex, previous MI, heart
failure, diabetes, hypertension, and larger infarct size
(Chamoun et al., 2003). These risk factors may
increase the likelihood of LVT formation and the
associated risk of complications. Myocardial
infarction (M) is typically the result of an imbalance
in oxygen supply and demand, most commonly
caused by plaque rupture with thrombus formation in
an epicardial coronary artery. This results in an acute
reduction of blood supply to a portion of the
myocardium. Myocardial infarction is also a heart
attack (Al-Khatib et al., 2018).

The detection and management of left ventricular
thrombus (LVT) in patients with acute anterior wall
myocardial infarction (MI) are crucial for improving
outcomes and reducing the risk of complications. In
this context, identifying the frequency of LVTs in this
patient population can help inform clinical decision-
making and guide appropriate interventions (Olsen et
al., 2020).

The formation of LV Ts in patients with acute anterior
wall Ml is thought to be related to a range of factors,
including decreased left ventricular function, blood
stasis, and increased blood coagulability. These
factors can contribute to the formation of a blood clot
in the heart's left ventricle, leading to a range of
serious complications, including embolic stroke,
peripheral arterial embolization, and pulmonary
embolism. Therefore, detecting and managing LVTs
in these patients is critical for preventing these
complications and improving outcomes (Saric et al.,
2016). Thus, the current cross-sectional study is
designed to determine the frequency of left ventricular
thrombus after acute anterior wall myocardial
infarction (Park et al., 2015).

Methodology

The current cross-sectional analysis was conducted at
the Department of Cardiology, Rehmatul -lil-
Alameen Institute of Cardiology, Lahore, from 12-09-
2020 to 11-03-2021.

A sample size of 87 was calculated using the WHO
sample size calculator. The expected prevalence of
left ventricular thrombus after acute anterior wall
myocardial infarction was 34.1% (P), with a 95%
confidence level and 10% absolute precision
(Mostofsky et al., 2012). Non-probability consecutive
sampling techniques were applied to collect the data.
All patients of 20 to 60 years of either gender meeting
the operational definition of acute anterior wall
suggested by clinical history and ECG changes
according to the operational definition were included
in the study. In contrast, patients with rheumatic heart
disease or dilated cardiomyopathy detected on

echocardiogram, old inferior wall MI with current
anterior wall MI, known case of valvular heart
disease, acute pericarditis, myocarditis, with a
previous history of mural thrombus or systemic
thrombo-embolism and  patients  with  other
comorbidities like End stage renal disease (eGFR < 15
mL/min or need for transplant or dialysis) and
Chronic liver disease (Child-Pugh Class B and C)
were excluded from the study.

After the approval to carry out this study from the
Ethical Review Committee, 87 subjects meeting the
operational definitions and the inclusion criteria were
enrolled in the study after informed consent from the
patients.

A detailed history of the patients was taken.
Echocardiography was performed on every patient
immediately post-infarct to detect left ventricular
thrombus. History of diabetes mellitus (DM),
hypertension (HTN), smoking, family history of
premature coronary artery disease (CAD) and
duration of chest pain and ECG diagnosis of STEMI
along with management, i.e., thrombolysis with
fibrinolytic therapy or not, and ejection fraction were
noted.

The data was analyzed using SPSS version 20.
Frequency and percentages were calculated for
qualitative variables, including gender and left
ventricular thrombus, as per the operational
definition. History of smoking, diabetes mellitus
(DM), hypertension (HTN), ECG appearance. For the
quantitative variables like age, and time between the
onset of chest pain and ECG diagnosis of MI, mean
+SD will be calculated. Effect modifiers like age,
gender, history of smoking, diabetes mellitus (Fasting
blood glucose > 126 mg/dl or 2-hour plasma glucose
of > 200 mg/dl during a 75 gm oral glucose tolerance
test), hypertension (Systolic blood pressure > 120
mmHg and Diastolic blood pressure > 80 mmHg,
treated hypertension or history of pregnancy-induced
hypertension in women) and family history of
premature coronary artery disease (CAD in < 55 years
in men, < 65 years in women) and ejection fraction
were stratified to find out the effect of these on the
outcome, through chi-square (p<0.05 was considered
significant)..

Results

In this study, there was a total of 87 cases, and out of
these, there were 57 (65.52%) males and 30 (34.48%)
females (figure 1). Out of 87 cases, 37 (42.53%) had
a history of DM, 30 (45.98%) were hypertensive, and
31 (35.63%) were smokers (figures 05-07). A family
history of premature cardiac disease was seen in 20
(22.99%) of cases.

Left ventricular thrombus (LVT) was found in 16
(18.39%) cases, as shown in figure 2
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Figure 1 Distribution of gender

Co morbid Conditions

Table 2 Association of LVT with different variables
Variables

GENDER

AGE (Years)

DM

HTN

Smoking

Family h/o CAD

Ejection Fraction

Table 1 Age and time of onset

Variables Mini Maxi Mean Std.
mum mum Deviation
Age 34 60 4990 6.27
(years)
Time of 1 14 7.79 2.31
onset
(hrs.)
B Male HFemale
Frequency of Co morbid coditions
Left ventricular thrombus (LVT) A 16
Family history of premature cardiac disease _ 20
smokers N -1
Hypertensive _ 30
ov . 37
0 5 10 15 20 25 30 35 40
Frequency
Figure 2 Frequency of comorbid conditions in the study group
Constructs LVT P- Value
Yes No

Male 9 (15.79%) 48 (84.21%) 0.39

Female 7 (23.33%) 23 (76.67%)

20-39 2 (22.22%) 7 (77.78%) 0.67

40-60 14 (17.94%) 64 (82.06%)

Yes 5 (13.51%) 32 (86.49%) 0.41

No 11 (22%) 39 (78%)

Yes 7 (17.50%) 33 (82.50%) 0.10

No 9 (19.15%) 38 (80.85%)

Yes 5 (16.13%) 26 (83.87%) 0.78

No 11 (19.64%) 45 (80.36%)

Yes 4 (20%) 16 (80%) 0.10

No 12 (17.91%) 55 (82.09%)

Upto 40 5 (22.72%) 17 (77.28%) 0.18

>40 11 (16.92%) 54 (83.08%)
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LVT was seen in 9 (15.79%) males vs. 7 (23.33%)
females with p= 0.39. There was no significant
difference in terms of age, with p= 0.67. LVT was
seen in 5 (13.51%) cases with DM and 11 (22%) with
no DM, 7 (17.50%) cases with HTN, and 9 (19.15%)
normotensives with p= 0.41 and 1.0, respectively.
There was no significant association of LVT with
smoking and family history of CAD. LVT was found
in 5 (22.72%) cases with EF up to 40% and 11
(16.92%) cases with EF more than this with p= 0.18,
as displayed in table 2.

Discussion

Acute Myocardial infarction (AMI) is the leading
cause of death worldwide, with significant morbidity
in all hospitalized patients. The average mortality rate
of acute myocardial infarction is even >30%.
However, with the evolution in treatment strategies,
morbidity and mortality have decreased through the
improvement of the coronary unit, fibrinolytic
therapy, and catheter-based revascularization, but
still, the situation is worsening with time (Vogel et al.,
2019).

Left ventricular thrombus (LVT) formation is a
common complication of acute MI. Its incidence is
between 20-50%, with large anterior wall MI.
Pathophysiology of left ventricular thrombus
formation can be explained by "Virchow's triad," i.e.,
stasis of blood, endocardial injury or dysfunction, and
a hyper-coagulable state. LV thrombus usually
develops within one to two weeks of AMI (Camaj et
al., 2022).

Transthoracic echocardiography (TTE) is the most
commonly used imaging modality to diagnose left
ventricular thrombus and has a sensitivity of 90%-
95% and specificity of 85%-90% (Delewi et al.,
2012). Management of LVT in the 21st century is
primarily based on studies and the use of potent
pharmacological and interventional therapies such as
systemic anticoagulation and follow-up
echocardiography (Habash and Vallurupalli, 2017).
Risk factors for developing LV thrombus include
large infarct sizes, severe apical asynergy, left
ventricle aneurysm and anterior wall myocardial
infarction, reduced ejection fraction, and severe mitral
regurgitation (Delewi et al., 2012).

The present study found left ventricular thrombus
(LVT) in 16 (18.39%) cases. The data in the past
regarding the prevalence of this was variable across
the globe. The major confounders studied in the past
were duration of infarction, difference in inclusion
criteria and operational definitions, types of
myocardial infarction, and mode of management in
such cases.

A study by Igbal MW et al. reported LVT in 28% of
AMI patients on trans thoracic echocardiography with
significantly less incidence in the thrombolytic group

versus the non-thrombolytic group, i.e., p-value
<0.05. Furthermore, they revealed that thrombus
formation was independent of age and gender, and
similar was seen in the present study where LVT was
seen in 9 (15.79%) males vs. 7 (23.33%) females with
p=0.39 and also there was no significant difference in
terms of age with p= 0.67 (Igbal et al., 2014).

In this study, LVT was more seen in cases with low
ejection fraction, where this was found in 5 (22.72%)
cases with EF up to 40% and 11 (16.92%) cases with
EF more than this with p= 0.18. This was also in line
with the findings of previous studies where the
incidence of LVT was also higher in patients with an
ejection fraction <40%, p<0.0001). In patients with an
anterior AMI and an ejection fraction <40%, this
percentage was as high as 17.8% (Rosamond et al.,
2007).

Another study by Jalal-ud-din M et al. reported.
Included 85 patients, and the frequency of LVT was
seen as high as 34.1%. This was much higher as
compared to the present study, and the reason for this
was explained by the factor that in their study, only
cases suffering from acute anterior wall MI were
included, which has shown a direct association with a
higher risk of LV thrombus formation as compared to
other forms of MI which were also entertained in
present study (Jadoon et al., 2014).

According to another study by Porter et al., LVT in
23.5% of the patients suffering from acute anterior
wall MI developed LVT, while this incidence was
42.8%, as shown in the results of another study done
by Okuyan et al. in Turkey with similar inclusion
criteria. However, compared to them, the results were
lower in Porter's study, which can be explained by the
availability of early reperfusion therapies, which was
not analyzed in the present study (Okuyan et al.,
2010).

In Pakistan, there was also variable data, and
according to two studies conducted two different
studies on anterior wall Ml and the incidence was
similar (26.66%) (CHAUDHRY et al., 2004). In
contrast, Rathi and his colleagues, who didn't restrict
their study to anterior wall MI as was done in the
present study, found that 17.8% of the patient of all
MI groups developed LV Thrombus. In their study,
out of 138 anterior wall MI patients, 45 (32.6%)
developed LV Thrombus. These results were
comparable with our results (Rathi et al., 2009).
Rehan et al. (11%) and Kalra et al. (10%) further
reduced the incidence of LV Thrombus. This reduced
incidence was reported to be due to early treatment by
primary PCI in these patients (Rehan et al., 2006).
Kambery et al., in a recent study, concluded that in
patients in whom PCI was administered as the primary
therapy, the frequency of LVT was 5.6% in anterior
MI, while in the non-PCI group, the frequency was as
high as 44.4% (Kamberi et al., 2011).
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This study had a few limitations as it didn't look for
types of myocardial infarction as confabulation to
look for its association with LV thrombus. Also,
management options were not assessed, i.e., the cases
managed with conventional thrombolytic therapies or
percutaneous interventions, i.e., angioplasty.
However, there were many strengthening points, and
this study highlighted an underrated complication and
assessed it against several confounding variables.

Conclusion

Left ventricular thrombus is common after acute
anterior wall Ml and is nearly seen in every one out of
five cases and is more common in cases with ejection
fraction up to 40%.
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