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Abstract
Background: During the cardiac cycle with the effect on cardiac function,
Echocardiographic wall motion abnormalities are kinetic alterations in the
cardiac wall motion. It can be characterized as per their grades and their
distribution pattern like segmental or global. It can be attributed to a coronary
territory or follow a non-coronary distribution. Aim of the study: The aim of
the study was to evaluate the patterns of echocardiographic wall motion
abnormalities among hypertensive patients with electrocardiographic left
ventricular hypertrophy. Material & Methods: This was prospective
observational study which was conducted in the Department of Cardiology,
Ibrahim Cardiac Hospital & Research Institute, Dhaka, Bangladesh from
January 2020 to January 2021. In total 76 hypertensive patients with
electrocardiographic left ventricular hypertrophy were included as the study
subjects for this study. This study was approved by the ethical committee of
the mentioned hospital. A predesigned questioner was used in data
collection. All data were collected, processed and analyzed by using MS
Office and SPSS version 23 programs as per necessity. Results: In this study,
in analyzing the status of wall motion abnormalities (WMA) among the
participants we observed that, 22% of the patients were with segmental wall
motion abnormalities, 18% were with global dysfunction and 59% were fully
free from any type of WMA. Among patients with global dysfunctions, 71%
were with mild and 12% were with moderate-to-severe dysfunction whereas
this ratio was 47:24 in segmental abnormality patients. On the other hand, in
analyzing the severity and location of patients with segmental WMA we
observed that 47%, 24%, 53%, 41%, 18%, 24%, 29%, 47%, 35%, 53% and 41%
were with mild dysfunction, moderate-to-severe dysfunction, inferior wall
dysfunction, antero-septal dysfunction, anterior wall dysfunction, lateral
wall dysfunction, posterior wall dysfunction, posterior septal dysfunction,
LV base dysfunction, LV mid-cavity dysfunction and LV apical dysfunction
respectively. Conclusion: In this study, majority of the participants were
found free from any type of wall motion abnormality. ‘Mild dysfunction’,
inferior wall dysfunction, anterior wall dysfunction, lateral wall dysfunction,
posterior septal dysfunction, LV base dysfunction, LV mid-cavity
dysfunction and LV apical dysfunction are found as some more frequent
dysfunctions among patients with WMA.
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INTRODUCTION
Echocardiographic wall motion abnormalities
are kinetic alterations in the cardiac wall motion
during the cardiac cycle with an effect on
cardiac function. Left ventricular hypertrophy,
valvular heart disease, enlarged left atrium, and
wall motion abnormalities can also be major
causes of heart failure and are related to CAD
(coronary artery disease).[1] Echocardiography
is the gold standard for diagnosing cardiac
dysfunction associated with heart failure and
can be used to detect other cardiac
abnormalities.[2,3] Myocardial infarction (MI) or
severe ischemia are the most common causes of
left ventricular wall motion abnormalities
which can reduce the LV pump function.[4]
Information regarding the prevalence and
correlation of WM abnormalities in ambulatory
high-risk hypertensive patients is limited.[5]
Hypertension is a major determinant of LVF
(left ventricular hypertrophy) and is associated
with the increased risk of left ventricular
systolic dysfunction.[6] Global left ventricular EF
(ejection fraction), a measure of left ventricular
chamber function highly useful as an indicator
of the left ventricular systolic dysfunction and
that can be normal despite segmental wall
motion abnormalities, especially when ejection
fraction is measured from the linear
echocardiographic left ventricular dimensions
at mid-cavity level or from single-plane contrast
ventriculograms.[7]
Two-dimensional
echocardiography allows semiquantitative
evaluation of the wall motion abnormalities
which are pathophysiologically associated with
CHD (coronary heart disease).[4,8,9] For
measuring the wall motion abnormalities, the
wall motion score index (WMSI) is a simple
method to quantify global and regional systolic

function and has been shown to be an accurate
estimate of left ventricular ejection fraction.[10,11]
Wall motion score index is an independent
predictor of outcomes following STEMI and
non-STEMI.[12] This study was conducted to
evaluate the patterns of echocardiographic wall
motion abnormalities among hypertensive
patients
with
electrocardiographic
left
ventricular hypertrophy.
MATERIAL AND METHODS
This prospective observational study was
conducted in the Department of Cardiology,
Ibrahim Cardiac Hospital & Research Institute,
Dhaka, Bangladesh from January 2020 to
January 2021. In total 76 hypertensive patients
with electrocardiographic left ventricular
hypertrophy were included as the study
subjects for this study. This study was approved
by the ethical committee of the mentioned
hospital. The total intervention was conducted
in accordance with the principles of human
research specified in the Helsinki Declaration
and executed in compliance with currently
applicable regulations and the provisions of the
General
Data
Protection
Regulation
[13,14,15]
(GDPR).
As per the inclusion criteria of
this study, only hypertensive patients of several
ages with hypertension were included. On the
other hand, as per the exclusion criteria,
patients
with
electrocardiographic
left
ventricular hypertrophy were included as the
study subjects. On the other hand, cases with
intraventricular conduction disturbances or
congenital heart disease, rheumatic heart
disease,
cardiomyopathy,
patients
on
permanent pacemaker (PPM), using drugs like
verapamil, right ventricular hypertrophy and
patients who did not consent for the study were
excluded. All necessary data regarding clinical
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and demographic status, comorbidities, risk
factors, histories and echocardiographic
findings were recorded and analyzed. A
predesigned questioner was used in data
collection. All data were collected, processed
and analyzed by using MS Office and SPSS
version 23 programs as per necessity.
RESULTS
In this current study, among total 76
participants, 62% were male and the rest 38%
were female. So male participants were
dominant in number and the male-female ratio
was 1.6:1. (Table 1) The mean (±SD) systolic BP
(mm Hg), diastolic BP (mm Hg), and heart rate
(bpm) of the participants were found as
173.37±33.38, 97.67±19.61 and 82.37±8.78
respectively. (Table 1) On the other hand, the
mean (±SD) total cholesterol, mg/dL, and HDL
cholesterol, mg/dL of the participants were
231.65±31.78 and 67.94±28.77 respectively.
(Table 1) Among the total participants, 30(40%),
24(32%), 20(26%), and 2(2%) were with clinical
CVD, diabetes, CHD, and MI respectively as the
comorbidities and/or risk factors. (Figure I) In
this study, in analyzing the status of wall
motion abnormalities (WMA) among the
participants we observed that 45(59%) were
fully free from any type of WMA, 17(23%) of the
patients were with segmental wall motion
abnormalities, 14(18%) were with global

dysfunction and. (Table 2) On the other hand, in
analyzing the severity and location of patients
with segmental WMA we observed that 53%,
53% 47%, 47%, 41%, 41% 35%, 29%, 24%, and
18%were with Inferior wall dysfunction, LV midcavity dysfunction, mild dysfunction, Posterior
septal dysfunction, Antero-septal dysfunction, LV
apical dysfunction, LV base dysfunction, Posterior
wall
dysfunction,
moderate-to-severe
dysfunction, Lateral wall dysfunction and inferior
wall dysfunction, anteroseptal dysfunction,
anterior wall dysfunction respectively. (Table 3)
Among patients with global dysfunctions,
54(71%) were with mild and 22(29%) were with
moderate-to-severe dysfunction whereas this
ratio was 47:24 in segmental abnormality
patients.

Figure I: Comorbidities & risk factors of the
Participants (N=76)

Table 1: Demographic and clinical status of participants (N=76)
Demographic and clinical status
Frequency (%)
Sex
Male
47(62%)
Female
29(38%)
Male Female Ratio
Male:Female
1.6:1
BMI, kg/m2

Mean ± SD

27.18±3.66
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Age in year (Mean ±SD)
BP and heart rate
Systolic BP (mm Hg)
Diastolic BP (mm Hg)
Heart rate (bpm)
Lipid status
Total Cholesterol (mg/dL)
HDL Cholesterol (mg/dL)
Comorbidities & risk factors
Clinical CVD
Diabetes
CHD
MI

63.63±7.39
173.37±33.38
97.67±19.61
82.37±8.78
231.65±31.78
67.94±28.77
30(40%)
24(32%)
20(26%)
2(2%)

Table 2: Status of wall motion abnormalities (WMA) among participants (N=76)
Characteristics
n
%
Free from WMA
45
59%
Segmental abnormalities
17
23%
Global abnormalities
14
18%
Table 3: Severity and location of segmental WMA among participants (N=76)
Characteristics
n
Inferior wall dysfunction
9
LV mid-cavity dysfunction
9
Mild dysfunction
8
Posterior septal dysfunction
8
Antero-septal dysfunction
7
LV apical dysfunction
7
LV base dysfunction
6
Posterior wall dysfunction
5
Moderate-to-severe dysfunction
4
Lateral wall dysfunction
4
Anterior wall dysfunction
3
Table 4: Severity and location of global WMA among participants (N=76)
Characteristics
n
Mild dysfunction
54
Moderate-to-severe dysfunction
22

%
53%
53%
47%
47%
41%
41%
35%
29%
24%
24%
18%

%
71%
29%
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DISCUSSION
The study aimed to evaluate the patterns of
echocardiographic wall motion abnormalities
among
hypertensive
patients
with
electrocardiographic
left
ventricular
hypertrophy. In this study, in analyzing the
status of wall motion abnormalities (WMA)
among the participants we observed that 22% of
the patients were with segmental wall motion
abnormalities, 18% were with global
dysfunction and 59% were fully free from any
type of WMA. On the other hand, in analyzing
the severity and location of patients with
segmental WMA we observed that 53%, 53%
47%, 47%, 41%, 41% 35%, 29%, 24%, and
18%were with Inferior wall dysfunction, LV
mid-cavity dysfunction, mild dysfunction,
Posterior septal dysfunction, Antero-septal
dysfunction, LV apical dysfunction, LV base
dysfunction, Posterior wall dysfunction,
moderate-to-severe dysfunction, Lateral wall
dysfunction and inferior wall dysfunction,
anteroseptal
dysfunction,
anterior
wall
dysfunction respectively. In a cardiovascular
health study, 12.5% prevalence of LV wall
motion abnormalities (WMA) was found and in
the LIFE echo, sub-study patients were nearly 3
times higher than the 4.3% reported among
hypertensive adult patients.[5] One most
potential explanation was the selection of
subjects with ECG left ventricular hypertrophy
for LIFE, in view of the known association of
higher LV mass with CHD,[15,16] MI (myocardial
infarction), and larger myocardial infarction

size.[17,18] Among patients with global
dysfunctions, 71% were with mild and 29%
were with moderate-to-severe dysfunction.
Besides these, a good number of segmental
abnormality patients with inferior wall
dysfunction, anterior septal dysfunction,
posterior septal dysfunction, LV base
dysfunction, LV mid-cavity dysfunction, and
LV apical dysfunction. Segmental wall motion
abnormalities (WMA) can be related to
subclinical coronary artery disease.[4] Up to onethird of acute MI can be clinically silent; [19, 20]
up to 30% of acute MI never manifest diagnostic
Q waves; a diagnostic Q wave disappears in
10% to 30% of Q-wave infarctions[21] or is not
diagnosed 2 years after an acute MI.[22]
Therefore, silent ischemia Myocardial infarction
or
chronic
ischemia,
or
hibernating
myocardium may cause wall motion
abnormalities at rest. Although mild
hypokinesis may be a normal variant,[23]
hypokinesis is strongly associated with
significant CHD.[4] All the findings of this study
may be helpful in the treatment arena of WMA
and in further similar studies.
Limitations of the Study
This was a single-centered study with a smallsized. The present study was conducted at a
very short period of time. So, the results of this
study may not reflect the exact picture of the
whole country.
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CONCLUSIONS
In this study, majority of the participants were
found free from any type of wall motion
abnormality. ‘Mild dysfunction’, inferior wall
dysfunction, anterior wall dysfunction, lateral
wall dysfunction, posterior septal dysfunction,
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