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ABSTRACT

Background

Abnormalities in left ventricular structure and function may occur in patients with systemic

hypertension. These changes are a risk factor for acute cardiac events

Aim

We set out to describe the prevalence of abnormalities in left ventricular structure and function
amongst hypertensive patients in Yenagoa, Bayelsa State.

Methods

This was a review of 100 echocardiograms of known hypertensive patients. Transthoracic 2D

echocardiography was performed with patients in the left decubitus position using standard
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techniques. Descriptive statistics were used to report data and tests of significance were carried

out as appropriate. Level of significance was set at p< 0.05.

Results

The mean age of patients in this study was 51.20+£16.65 and 51% were males. Obesity was found
in 27% of patients. The left ventricular mass and relative wall thickness were normal in 62% and
45% of patients respectively. About a third (31%) of patients had a normal cardiac geometry
while concentric remodelling was seen in 31%. Concentric hypertrophy was noted in 24% and
eccentric hypertrophy in 14% of patients. The ejection fraction was >50% in most (70/100)
subjects and less than 40% in some (20/100). Obesity had a significant association (p = 0.02)
with cardiac geometry. The body mass index did not have a significant association with the left
ventricular mass (0.81) or the relative wall thickness (0.06). The left ventricular mass had a
significant association with the ejection fraction (0.001) but there was no significant association
between the relative wall thickness and the ejection fraction (0.40).

Conclusion

The findings of this study suggest that a lot of patients are at a risk of acute cardiac events and

may benefit from health promoting regimens as well as counselling to follow their care plan.
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INTRODUCTION

Cardiac remodelling and abnormalities in function may occur following long standing
hypertension and echocardiography plays a major role in the management of these patients*?.
These changes in cardiac structure and function that occur from hypertension have been

associated with significant morbidity and a risk of mortality®*.

The fact that hypertension is usually asymptomatic and the poor health seeking behaviour that
has been documented?® in this environment, make a recipe for cardiac complications arising from

hypertension to be a common occurrence.

Several authors in Nigeria have documented the abnormalities noted on echocardiogram
amongst newly diagnosed hypertensive patients and those who have been on anti-hypertensive

medication™>8,

There is yet to be documentation of abnormalities found on echocardiography conducted on

known hypertensive patients in Yenagoa, Bayelsa State.
MATERIALS AND METHODS

This was a review of 100 echocardiograms conducted between January 2013 and January, 2016.
During this period, 370 echocardiograms were performed and 70 were found not to be suitable
for the study as some of them had incomplete data and others had inter-observer bias. Of the 300

found to be suitable, 100 were randomly selected and data extracted for this study.

Each echocardiogram used for this study was conducted independently by both a consultant
radiologist and a consultant cardiologist. Patients in this study were known hypertensive patients

on medication who had been referred from various medical practices. Transthoracic



echocardiography was performed with patients in the left decubitus position using a two
dimensional echocardiography on a 2012, Phillips HD 11 ultrasound machine. All measurements
were carried out according to guidelines put forward by the American Society of

Echocardiography and the European Association of Cardiovascular Imaging®.

Parameters assessed on echocardiography were the intra-ventricular septum diameter, left
ventricular internal diameter, posterior wall thickness of the left ventricle. These were assessed
during systole and in diastole. The diameter of the left atrium was measured in diastole and the
function of the left ventricle was assessed by measuring the ejection fraction. Left ventricular
function was classified into normal, mildly abnormal, moderately abnormal and severely
abnormal® based on the ejection fraction of each patient. Though values are gender dependent?,
for this study, a normal ejection fraction was one between 52 and 72%, values between 41 and
51% were classified as mildly abnormal, 30-40% was moderately abnormal and less than 30%

was severely abnormal.
The left ventricular mass was calculated using the formula®®

Left ventricular mass (LVM) = 0.8 X 1.04 [(LVIDd + PWTd + SWTd) ® - LVIDd®] + 0.6
Where

LVIDd = Left ventricle internal diameter in diastole

PWTd = Left ventricle posterior wall thickness in diastole

SWTd = Inter-ventricular septal wall thickness in diastole

11,12

The upper limit of normal for this study was taken as 235 grams

The relative wall thickness (RWT) was calculated from the formula®

Relative wall thickness (RWT) = 2(PWT)/ LVIDd.



Relative wall thickness of 0.47 was taken as the upper limit of normal*!

Descriptive statistics and student’s t-test were used for data reporting. Level of significance was

taken as p < 0.05. Data were analysed using SPSS version 20

RESULTS

The age of patients ranged between 32 and 86 with a mean age of 51.20+16.65. Males
constituted 51% (51/100) of the study population while 49% of the study population were
females. Most of the participants (49/100) had a normal body mass index. Some (24/100) fell
into the overweight category and (27/100) were obese.

The left ventricular mass was within normal limits in 62% (62/100) of patients, while the relative
wall thickness was increased in 55% (55/100) of patients. Regarding the geometry of the heart,
31% had a normal geometry, 31% had concentric remodelling, 24% had concentric hypertrophy
and 14% had eccentric hypertrophy. Obesity had a significant association with cardiac geometry
(p = 0.02) with more obese patients 37% (10/27) having concentric remodelling and 33% (9/27)
of the obese patients having concentric hypertrophy. The remaining obese patients had a normal
cardiac geometry.

When the ejection fraction of patients was classified, 70% (70/100) had a normal ejection
fraction, 10% (10/100) had mildly abnormal ejection fraction, 9% (9/100) had moderately
abnormal ejection fraction and the remaining 11% (11/100) had severely abnormal ejection
fraction.

There was a significant association between the left ventricular mass and the ejection fraction (p

=0.001) but not the relative wall thickness and the ejection fraction (p = 0.40)



The body mass index was not found to be predictive of either the left ventricular mass (p = 0.81)
or the relative wall thickness (p = 0.06).

TABLE 1: FREQUENCY DISTRIBUTION OF PARAMETERS

PARAMETERS NUMBER (X/100) PERCENTAGE
SEX

MALE o1 51

FEMALE 49 49

BODY MASS INDEX

NORMAL 49 49
OVERWEIGHT 24 24
OBESE 27 27

LEFT VENTRICULAR

MASS
NORMAL 62 62
INCREASED 38 38

RELATIVE WALL

THICKNESS
NORMAL 45 45
INCREASED 53 53

EJECTION FRACTION

NORMAL 70 70

MILDLY ABNORMAL 10 10

MODERATELY




ABNORMAL 9 9

SEVERELY ABNORMAL 11 11

TABLE 2: CORRELATION WITH EJECTION FRACTION

PARAMETER P VALUE
LEFT VENTRICULAR MASS 0.001
RELATIVE WALL THICKNESS 0.40

TABLE 3: CORRELATION WITH BODY MASS INDEX

PARAMETER P VALUE

LEFT VENTRICULAR MASS 0.81

RELATIVE WALL THICKNESS 0.06
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DISCUSSION

Worldwide, the guidelines for performing an echocardiogram differ* and there is a need to define
guidelines for the use of echocardiography in our environment considering that several cardiac
morbidities have been described in newly diagnosed hypertensive patients™®*2,

This study has attempted to describe the pattern of cardiac abnormalities found in Yenagoa,
Bayelsa state in a bid to provide better care to the people within this environment.

There was an equal distribution of sexes in this study and the mean age of patients in this study
was 51.20+16.65. This age range is similar to the age range in other studies that have focused on

newly diagnosed hypertensive people®*8,



Obesity is thought to affect the heart by both direct and indirect mechanisms leading to
abnormalities in structure and function of the heart™ and has been associated with an increase in
the left ventricular mass and relative wall thickness®. In this study, while the body mass index did
not show a significant correlation with the relative wall thickness, left ventricular mass or cardiac
geometry, obesity showed a significant association with cardiac geometry (p =0.02). The
findings in this study of more obese patients having concentric remodelling of the heart followed
by concentric hypertrophy is in keeping with the findings of Ajayi and colleagues™ from their
work on obese patients in EKiti, Nigeria.

More patients in this study had a normal left ventricular mass while less had a normal relative
wall thickness. Age, ethnicity, gender, environmental factors, duration and treatment of
hypertension are known to affect these parameters® hence the need for local studies to define
what is normal for our environment. The values used in this study were those obtained from
controls in a study carried out in Nigeria that attempted to determine the effect of having
hypertensive parents on cardiac parameters. The paucity of data regarding echocardiography in
this environment has been highlighted'** and needs to be addressed. From these, it is seen that
only about a third of the patients have a normal cardiac geometry. Another third were found to
have concentric remodelling which is known to be a response of the left ventricle to chronic
pressure, volume overload or myocardial infarction and may be seen in long standing untreated
hypertension?. Patients with concentric hypertrophy and eccentric hypertrophy were noted in this

study. From the reviewed literature™®®*3

, there does not to be any particular pattern to the
occurrence of these abnormalities in cardiac geometry though the concentric forms of

remodelling appear to be more common. Patients should however be taught that the presence of



an abnormal cardiac geometry is an independent risk factor for cardiovascular events® and
encouraged to follow their management plan to reduce their risk of morbidity.

An ejection fraction of less than 40% was seen in 20% of patients in this study. Ejection fraction
is a marker of left ventricular function and these patients are thought to be in systolic heart
failure®. The left ventricular mass was significantly associated with the ejection fraction (p =
0.00) while the relative wall thickness did not show an association with the ejection fraction (p =
0.40). This finding may be because in calculating the left ventricular mass, the thickness of the
interventricular septum is considered in addition to the posterior wall thickness and internal
diameter of the left ventricle unlike the relative wall thickness which considers only the posterior
wall thickness and internal diameter of the left ventricle. This may mean that the left ventricular
mass is a more sensitive predictor of cardiac geometry as regards function when compared to the
relative wall thickness. This will need to be validated by further studies.

This study has shed some light on the abnormalities in left ventricular parameters in known
hypertensive patients. We hope that it can help clinicians in counselling their patients as regards
compliance to their care and also assist in designing health promotion programs for hypertensive

patients in this environment.
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