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Incidence of left ventricular thrombus formation in acute and chronic
anteroseptal myocardial infarction
Haider Sobhy Al Hadad 1*

Abstract
The objective of this study is to determine the incidence of left ventricular thrombus
formation in both acute and old anteroseptal myocardial infarction. This prospective
study was performed through 51 patients (age range 21-85 years, 34 males and 17
females) with AAMI and 92 patients (age range 43-90 years, 70 males and 22 females)
with OAMI at Al- Hussain Teaching Hospital in Karbala and privet clinic from March
2015 to April 2017. Transthoracic echocardiographic study was performed within the
first month of AAMI and for OAMI (one echo study for every patient). The incidence
of LVT in AAMI was 5.9% while for OAMI was 4.3% and for both AAMI and OAMI
was 4.9%. For the AAMI and OAMI cases, the patients mean age was 55.65 ± 11.03
and 63.70 ± 11.33 year respectively. Thirty eight percent of the patients were smokers,
and smoking was significantly more among AAMI cases and it was more in male
patients. Fifty-six percent of the patients were hypertensive, and fifty-three percent had
diabetes mellitus. Both hypertension and diabetes mellitus were significantly more
among females. No significant causal association between smoking, hypertension (HT)
and diabetes mellitus (DM) with development of LVT in both AAMI and OAMI. In
this study the incidence of LVT after AAMI and OAMI was relatively low, for more
accurate detection of LVT by transthoracic echo (TTE) need serial echo study pre and
post-hospital discharge.
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Introduction
has been verified to have a sensitivity of
Left ventricular thrombus is a recognized
problem in various cardiac conditions
and mainly seen in acute anterior
myocardial infarction and congestive
heart failure (CHF) as a consequence of
severe left ventricular (LV) systolic
dysfunction [1, 2]. Now, the incidence of
LVT formation following AMI is lower
(5%–10%). This is owing to the
extensive use of rapid mechanical
reperfusion and potent new antiplatelet
and

antithrombotic

agents

[2,

3].

Solheim and his colleagues reported an
incidence of 15% within 3 months of
AMI in selected patients managed with
primary

percutaneous

coronary

intervention (PCI) [4]. The collection, of
endothelial injury, hypercoagulability,
and

blood

stagnation,

which

are

described previously as Virchow’s triad,
is accountable for the formation of
thrombus

[5].

In

AMI,

other

predisposing factors are big infarct size,
severe apical a synergy, LV aneurysm
and anterior MI [6]. There is evidence
that LVT frequently develop within a
few days after AMI [7-9]. Transthoracic
echo (TTE) is still the widely used
modality in the diagnosis of LVT

90–95% and specificity of 85–90% in a
setting of adequate imaging [10, 11]. On
the other hand, false positive findings
should be taken in consideration. These
are caused by endocardial elastosis,
trabeculae, false tendons near-field
clutter, and artifacts [12, 13]. Currently
delay enhancement cardiac magnetic
resonance imaging (CMR) is considered
the gold standard for early and proper
diagnosis of LVT after AAMI. Cardiac
MRI with delayed enhancement has 88%
to 91% sensitivity and 99% specificity to
detect
[14,15].

left

ventricular

However,

thrombosis

compared

with

echocardiography, routine cardiac MRI
is time-consuming, expensive, and not
readily

available.

thromboembolic

The

risk

complications

of
from

LVT was about 10% in the prethrombolytic era, while the risk was (2–
3%) in the thrombolytic era and its much
lower [2]. In this prospective study, the
demographic and other characteristics of
the patients were reviewed with LVT,
undergoing echocardiography at the AlHusain Teaching Hospital and private
clinic over a two-year period to
determine the significance of each

because of its access, safety, and ease. It
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predictor aiming to put forward the main

month of the onset of MI, the other group

guidelines in managing these cases.

are those with OAMI after more than one
month of the onset. The documented risk

Methodology

factors for myocardial infarction are age,

Fifty-one patients were diagnosed with
AAMI and 92 patients with OAMI.
These patients were examined by using
non-contrast TTE at Al Husain Teaching
Hospital in Karbala/ Iraq, from 1st
March 2015 to 30th April 2017. Data
sheet was designed comprising patients’
age, gender, associated comorbidities,
and echocardiographic indices. The
echocardiography was done using Vivid9 ultrasound machine (GE Medical
Systems)

and

Phillips

ultrasound

machine (clear view 350). The diagnosis
of LVT was reached when a mass was
noted next to the myocardium on
multiple plane views throughout the
cardiac cycle and associated regional
wall motion abnormalities [1, 13].
Regional wall motion abnormality was
considered

present

if

hypokinesia,

akinesia, and dyskinesia were observed
in at least two segments of the left

gender, diabetes mellitus, hypertension,
smoking and these factors were included
in determining the risk factors in the
studied sample [16]. Diagnosis of
myocardial infarction was based on the
combination of a documented history of
acute chest pain, ECG abnormalities,
cardiac markers and segmental wall
abnormalities [17]. Inclusion criteria of
the LVT group were hospitalized AAMI
and OAMI patients with or without LVT
before discharge and patients from privet
clinic.

Exclusion

thrombotic
atrial

criteria

hematological

fibrillation,

dilated

were

disorders,
cardio-

myopathy (DCM) and severe valvular
heart disease. Data was analyzed using
SPSS Von 21 Chicago, IL, USA. Mean
± SD was derived for continuous
variables and comparison was made
using Student’s t-test. A P value of <0.05
was considered significant.

ventricular wall or if the left ventricular
aneurysm is observed. Old infarct was
diagnosed in the presence of segmental
thinning, LV remodeling and fibrosis
[13]. The patients were classified into
two groups; those with AAMI within one
Copyright © 2018 AJBM
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Results

found between the mean age of acute and

The incidence of OAMI was 65.4%
while that of AAMI was 47.5%. The
study explored both acute and old
anteroseptal

myocardial

Infarction

patients’ characteristics admitted to AlAl Hussein hospital in Karbala/Iraq in
two years. For all cases, the patients’ age
ranged between 21 and 90 years with a
mean age of 60.83 ± 11.84 years Table 1.
Females constitute 27.3%of the sample
and no significant gender distribution
was found between acute and old cases
(p=0.226) Figure 1. There was no
significant difference in the patients' age
regarding gender with a mean age of
60.69 ± 12.36 year for females, and
60.88 ± 11.70 year for the males. A
significant difference was

Copyright © 2018 AJBM

old anterior Infarction patients (p=0.017)
Table 1. Thirty eight percent of the
whole sample were smokers, and it was
significantly more among AAMI cases
compared to OAMI (49% vs.31.5%,
p=0.039). Fifty six percent of the patients
were hypertensive, and nearly the same
proportion

had

diabetes

mellitus

(53.8%). Both hypertension and diabetes
mellitus were significantly more among
females. The incidence of hypertension
among females was 74.4% vs. 49%
among males (p= 0.007). Diabetes
mellitus

showed

significant

higher

incidence among females 76.9% vs.
45.2% (p=0.001). As expected, smoking
was mainly a male behavior 47.1% vs.
12.8% (p<0.001).
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Table 1.
The demographic characteristics of acute and old anterior MI patients in Imam Husain Teaching
hospital in Karbala/Iraq in; 2015-2016.
Variable

Category

Acute ant. MI
Freq. Percent

Old ant. MI
Freq. Percent

Total
Freq.

Percent

Male

34

66.7

70

76.1

104

72.73

Female

17

33.3

22

23.9

39

27.27

20-49 year

14

27.451

11

11.9565

25

17.5

50-59 year

13

25.4902

24

26.087

37

25.9

60-69 year

19

37.2549

30

32.6087

49

34.3

70-79 year

4

7.84314

15

16.3043

19

13.3

80 year or
more
No

1

1.96078

12

13.0435

13

9.1

26

51

63

68.5

89

62.2

0.039

Hypertension

Yes
No
Yes

25
22
29

49
43.1
56.9

29
41
51

31.5
44.6
55.4

54
63
80

37.8
44.1
55.9

0.118

Diabetes mellitus

No

28

54.9

38

41.3

66

46.15

0.869

Yes

23

45.1

54

58.7

77

53.85

3

5.9

4

4.3

7

4.9

Gender
Age

Smoking

Left Ventricle
Thrombosis

p-value
0.226
0.017

0.911

Figure 2
Radiological features of Lung Cancer

Table 2

Figure 1
The gender distribution of Acute and Old anterior Infarction patients admitted to Al Hussein
hospital in Karbala/Iraq between 2015 and 2016.
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For the AAMI cases, the patients’ age

the patients were smokers and 55% of

ranged between 21 and 85 years with a

the patients were hypertensive and

mean age of 55.65 ± 11.05 year. Females

58.7% have diabetes mellitus. There was

formed 33.3% of the sample Figure 1.

no significant gender difference in the

Forty nine percent of the patients were

patients' age with a mean age of 64.91 ±

smokers and 56.9% were hypertensive

10.93 year for females, and 63.31 ±

and 45% have diabetes mellitus. There

11.51 year for males. The incidence of

was no significant age difference

LVT formation was 3 per 51 patients

regarding gender with a mean age for

with AAMI (5.8%) all of them were

females was 55.23 ± 12.24 year, while

men. While it was 4 per 92 cases of

for males the mean was 55.85 ± 10.58

OAMI (5%), also, all LVT cases were

year. For the OAMI cases, the patients’

men. Thus, there was no significant

age ranged between 43 and 90 years with

difference in the incidence of LVT

a mean age of 63.70 ± 11.33 year.

between AAMI and OAMI groups, p

Females account for 23.9% of the

value > 0.05 Table 1.

sample Figure 1. Thirty one percent of
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Table 2.
The gender distribution of acute and Old anteroseptal Infarction patients admitted to Al Hussein
hospital in Karbala/Iraq between 2015 and 2016 (n=143).

Variable

Categories

Smoking
Symptoms

Hypertension
Diabetes
mellitus
Received
thrombolytic
treatment
Echo -EF
(<40%)
Number of
thrombi

Positive
Troponin test
Medication*

Male
Freq

%

Female
Freq %

Total
Freq %

Chi-square
value

Smoker

49

47.1

5

12.8

54

37.8

14.19

<.001

Non-smoker

55

52.9

34

87.2

89

62.2

Chest pain

50

48.1

20

51.3

70

49

0.12

0.728

Shortness of
Breath
(SOB)
Palpitation

16

15.4

5

12.8

21

14.7

0.15

0.7

27

26

12

30.8

39

27.3

0.33 (all 1.35)

Orthopnea

11
51
47

10.6
49
45.2

2
29
30

5.1
74.4
76.9

13
80
77

9.1
55.9
53.8

1.1
7.38
11.49

0.315
0.007
0.001

15

14.4

6

15.4

21

14.7

0.02

0.885

2

1.8

0

0

2

1.4

0.76

0.385

0

0

7

0.93

0.334

.534

Single

7

4.9

Significance

0.567 (all .717)

6.7

42

40.4

18

46.2

60

42

0.39

1

21

20.2

14

35.9

35

24.5

1.93 (all 5.82)

2
3
4

1
15

1
14.4

3

7.7

1
18

0.7
12.6

1.16

0.278

5

12

11.5

5

12.8

17

11.9

0.04

0.833

6
7

38
17

36.5
16.3

14
3

35.9
7.7

52
20

36.4
14

0.01
1.75

0.943
0.184
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The analysis of all cases (n=143)

therapy(p=.008), and

with

showed that 49% of the cases presented

fraction

(p=.001).

with chest pain, while 27% presented

significant negative correlation was

with

no

found between diabetes mellitus and

significant difference in the incidence of

smoking (p<.001). In recent anterior

symptoms between males and females.

myocardial

History of hypertension and diabetes

significant association between different

mellitus was significantly higher among

variables included in the study. There

female patients Table 2. However, no

was no significant difference in the

significant gender difference was found

presenting symptoms between males

for all the other variables (thrombolytic

and females. Patient’s age had a

therapy, ejection fraction (EF <40%),

significant positive correlation with

positive troponin test, and medication

Positive Troponin test (r=0.25, p=.042),

Table 2.

while no significant correlation found

Starting medications had a significant

with gender (r=0.1, p=.485), Table 2.

positive strong correlation with positive

The

troponin test (p<.001), while the later

selected risk factors, namely, current

showed significant correlation with

smoking, hypertension and diabetes

gender (p<.001). For the other variables,

with the development of LVT was

a significant negative correlation was

studied and results are shown in Table 3.

found

palpitation.

between

There

age

was

(EF<40%)

infarction

causative

ejection

there

association

A

was

between

and

smoking

Owing to these finding, smoking has a

mellitus

positive causal association with LVT

(p<.001),

and

diabetes

(p=.001),

and

with

Copyright © 2018 AJBM
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Table 3.
Association between smoking, hypertension and diabetes with the development of left
ventricular thrombus.
Smoking vs LVT

Odds ratio
95 % CI:

HT vs LVT

DM vs LVT

AAMI

OAMI

AAMI

OAMI

AAMI

OAMI

2.1739

1.0426

0.3793

0.0787

0.59

0.21

0.18 to 25.6 0.14 to 7.70 0.03 to 4.45 0.004 to 1.5 0.05 to 6.96 0.0214 to 2.14

Z statistic

0.617

0.041

0.771

1.687

0.418

1.312

Significance level

P = 0.53

P = 0.96

P = 0.44

P = 0.09

P = 0.67

P = 0.18

Discussion
presented by Vecchio et al presents a
This

study

discloses

that

the

echocardiographic protocol applied after
AAMI is crucial for reliable detection of
LV thrombi which accurately predicts
the embolic potential and identifies
candidates for aggressive antithrombotic
therapy. [18, 19–20]. Previous studies
have revealed that mural thrombi
develop in almost 20% of all patients
who do not receive reperfusion therapy.
This incidence rises to 40% in patients
with AAMI and to 60% in extensive
AAMI involving the LV apex [21]. The
incidence of LVT in AAMI was 5.9%,
and for old anterior MI 4.3% and for
both 4.9% which were comparable to
other studies (5-8%) [22, 23, 24]. A
study conducted by Yue-Xin Jiang et al
shows remarkably low incidence of LVT
after AMI 0.7% [25]. Other study
Copyright © 2018 AJBM

higher incidence of LVT (28%) after
acute anterior MI [26]. Another study
conducted by Stefano Domenicucci, et
al from Italy reveals a higher incidence
of LV thrombus after acute anterior MI
(27%)

in

the

group

receiving

thrombolytic therapy and 57% in the
group

not

receiving

thrombolytic

therapy [27]. The incidence of LVT in
Stefano et al study is one of the highest
among those published from comparable
studies. Their prospective ultrasonic
study

protocol,

in

which

echo-

cardiography is done frequently at short
time intervals, has probably increased
the

diagnostic

accuracy

of

the

echocardiographers and enabled better
assessment of the incidence of thrombi.
This has been confirmed in comparable
studies, which have likewise declared a
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positive

relationship

the

echocardiographic studies might not

number of ultrasonic examinations

have been focused on detection of LVT

performed and the reported incidence of

in some cases, resulting in low yield. In

LV thrombus [28-31]. Another, study

our study no, significant association

conducted by Mir JU, and his colleagues

between smoking and LV thrombus in

also demonstrates a high incidence of

both AAMI and OAMI and this where

LVT after AAMI (43%) [32]. Another

comparable to other study done by

study conducted by Phillipe Meurin, and

Cindy L. Grines and his colleagues on

his colleagues on incidence, diagnostic

effect of cigarette smoking on outcome

techniques, and evolution of LVT in

after

patients

myocardial infarction [35]. On the other

with

between

anterior

myocardial

thrombolytic

therapy

for

infarction using TTE and CMR with

hand, other studies

contrast-delayed enhancement (CMR-

Honda and his colleagues and study

DE) in detecting LVT. The result was

done by Yao-Jun Zhang and his

26% for LVT and the accuracy of TTE

colleagues on effect of current cigarette

is significant as compared with CMR-

smoking on outcome of AAMI and old

DE [33]. Another study was undertaken

OAMI shows bad outcome [36, 37]. In

by Ebrahimi M and his colleague also

our study no significant

demonstrates high incidence of LVT

association between DM , HT and LV

after AAMI 35,3 (34%). This study went

thrombus in both AAMI and OAMI

through several limitations. It was not

while another study done by Mao-Jen et

feasible to evaluate the outcome of LVT

al,

in the patients, because of the difficulty

hypertension

of follow up. In addition, no serial echo

outcomes in patients with coronary

study was performed for the patients

artery disease receiving percutaneous

with LVT for the same reason. Given the

coronary intervention shows significant

higher accuracy of contrast echo for the

association of DM with bad out com in

detection of LVT, the incidence reported

AAMI and OAMI while no significant

in the study may be underestimated, as

association of HT with bad outcome in

some cases of laminar and small thrombi

AAMI and OAMI [38]. Our study,

might have been missed. Similarly,

results comparable to another study done

Copyright © 2018 AJBM
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causal

on impact of diabetes and
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Chiara Lazzeri et al, on Impact of
hypertension on short- and long-term
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