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Abstract: High blood pressure is a major cardiovascular risk factor. It has repercussions on the heart, which can be easily
assessed by non-invasive examinations. The objective of this study was to describe electrocardiographic and
echocardiographic abnormalities in hypertensive patients under follow up at the Ngaoundere Regional Hospital,
(Cameroon). The study was analytical and cross-sectional in nature. It was carried out at the Ngaoundere Regional Hospital
(Cameroon). All known adult hypertensive patients who had a resting electrocardiogram (ECG) and echocardiography done
during their follow up were included in the study. The study population consisted of 200 hypertensive patients. The mean
age of the patients was 59+1.6 years with extremes of 25 and 85 years. Of all the ECGs performed, a total of 94% had
abnormal findings. The most frequent electrocardiographic abnormalities were cardiac arrhythmias (53.5%), and left
ventricular hypertrophy (LVH) (22%). Overall, 91% of the cardiac echography performed had abnormal findings most of
which were ventricular hypertrophy, diastolic dysfunction and left atrial enlargement. In conclusion: a wide variety of
electrocardiographic and echocardiographic abnormalities are diagnosed in the hypertensive patient in our environnement.
None of them should be neglected. They all present, although to varying degrees, an interest in the orientation and
organization of the therapeutic strategy of patients with hypertension. The use of ECG and echocardiography for this
purpose should be encouraged in resource-limited areas.
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echocardiographic data of hypertensive patients under
follow-up at the Regional Hospital of Ngaoundere in
Cameroon.

1. Introduction

High blood pressure is a major cardiovascular risk factor
[1-3]. It is responsible for approximately 13.5% of global
mortality and is the fourth leading cause of premature death 2. Material and Methods
in developing countries [4, 5]. It has repercussions on the
heart, the assessment of which makes it possible to evaluate
the cardiovascular risk profile in hypertensive patients.
Whether cardiac arrhythmias or structural abnormalities of
the left ventricle, several studies have shown that they can be
responsible for major cardiovascular events [6, 7].

This study aimed at assessing electrocardiographic and

2.1. Study Design and Data Collection

This was a cross-sectional, analytical study carried out at
the Ngaoundere Regional Hospital from January to August
2019; known adult hypertensive patients, under followed up
at the Ngaoundere Regional Hospital for at least three
months, who had an ECG and a cardiac ultrasound done were
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included in the study. The basic clinical characteristics of the
patients were obtained using the participants' medical
records. The clinical data obtained were analyzed for age,
gender, clinical signs of hypertension, cardiovascular
complications (renal failure, heart failure, and stroke), co-
morbidities, ECG and echocardiographic data.

The resting ECG was performed using a Cardimax FX
1111  machine (Fukuda Denshi Co. Ltd.,, Japan).
Echocardiography = was  performed using  standard
transthoracic view with a Sonoscape 9 machine, (Sonoscape
Medical Corporation, Shensen China). The measurements
were performed according to the recommendations of the
American Society of Echocardiography [8, 9]. The image
quality criteria used were those for the CARDIA Study [10].
All images were of good quality thereby facilitating their
interpretation. The criteria for left ventricular hypertrophy
were those described by Hammond IW et al. [11]. For the
evaluation of the left ventricular diastolic function, the pulsed
Doppler flow was measured in the apical four chamber view,
with the cursor placed near the mitral and the aortic flow. The
heights of the E and A waves were calculated. Valvular
regurgitation was evaluated with color Doppler imaging;
stenosis and valve insufficiency were the only valvular
abnormalities considered.

Left ventricular ejection fraction greater than 55% was
considered normal. Pulmonary hypertension was defined as a
pulmonary pressure above 18 mmHg [12]. ECG and
Echocardiography was performed and interpreted under the
supervision of a cardiologist coauthor.

2.2. Statistical Analysis

The data were analyzed using SPSS 20.0® software. The
statistical methods used were the calculation of proportions
for qualitative variables and the calculation of mean and
standard deviations for quantitative variables.

2.3. Ethical Consideration

Before their enrollment, a written consent was obtained
from all participants after being adequately informed about
the study goal. The study was approved by the ethical
committee of the Ngaoundere Regional Hospital (Ref.
2152/L/RC/RA/DSP/HR/NGD/CLE) and the Ngaoundere
Urban Health District (Ref. 674/AS/RA/DV/NGDU).

3. Results

A total of 200 patients were included in the study. The
mean age of the patients was 59+1.6 years with extremes of
25 and 85 years. The most represented age group was the 50-
60 year olds. The sex-ratio was 1.5 in favor of women.
Hypertension was associated with diabetes in 14.5% of
patients (n=29), heart failure in 5.5% of patients (n=11) and
kidney failure in 1.5% of patients (n=3). Of the patients
included in the study, 17% (n=34) had a history of stroke.
The most common clinical signs of high blood pressure were
occipital headache, dizziness and dyspnea.

Out of the overall 200 ECGs performed, 94% had
abnormal results. The most common abnormalities were
heart rhythm disorders (53.5%), and left ventricular
hypertrophy (22%). In total, 91% of the cardiac echography
performed had an abnormality. The most prevalent
echocardiographic abnormalities were left ventricular
diastolic dysfunction (67.5%), LVH (55.5%) and left atrial
enlargement (12%). The main -electrocardiographic and
echocardiographic abnormalities observed in this study are
presented in Tables 1 and 2.

Table 1. Main Electrocardiographic abnormalities in study patients.

ECG abnormalities N=200 %
Arrhytmias (ALL) 107 53.5
Sinus tachycardia 17 8.5
SPB* 2 1
Sinus node dysfonction 1 0.5
Atrial fibrillation 5 2.5
Sinus arrhythmia 12 6
VPB** 16 8
Sinus bradycardia 19 9.5
Atrioventricular block 3 1.5
Right bundle branch block 12 6
Left bundle branch block 9 4.5
Left anterior hemiblock 7 35
Intraventricular conduction delay 3 1.5
Left ventricular hypertrophy 44 22
ST depression 15 7.5

*supraventricular premature beat, **ventricular premature beat

Table 2. Main echocardiographic abnormalities in study patients.

Echocardiographic abnormalities N=200 Y%
Dilatation of the left ventricle 24 12
Dilatation of the right ventricle 6 3
Diastolic dysfunction 135 67.5
Left ventricular hypertrophy 111 55.5
Mitral regurgitation 50 26
Aortic regurgitation 16 8
Pulmonary hypertension 4 2
Tricuspide regurgitation 7 35
Impaired left ventricular dysfunction 8 4
4. Discussion
This study aimed at describing ECG and

echocardiographic abnormalities in hypertensive patients
under follow up in a resource limited area in Sub-Saharan
African setting.

ECG provides numerous information on the heart in
hypertensive patients, and has good specificity in the
detection of LVH, whose early diagnosis is necessary to
establish the risk profile of the hypertensive patient. In this
study, left ventricular hypertrophy accounted for 26% of the
electrocardiographic abnormalities observed. This result is
higher than the one reported by Cuspidi et al., (24%) [13] but
lower than that found in the study by Agomuoh and Odia
(37.1%) [14]. This can be explained by differences in the
clinical profile of patients.

LVH was not by far the only -electrocardiographic
abnormality observed. We observed in this study various
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forms of cardiac arrhythmias: extrasystoles, bradycardia,
sinus tachycardia, supraventricular arrhythmias in particular.
According to the literature review, these complications are
frequent in hypertensive patients [15]. They have an impact
on the patient's quality of life and can require adaptation of
the patient's management [16]. In total, arrhythmias were
recorded in 53.5% of patients in our study; this result is in
line with the one of Ejim et al. who reported significant
proportion of rhythm disturbances in hypertensive subjects in
a study in Nigeria [17].

Cardiac ultrasound was used for the evaluation of the left
ventricle structure and function in the study population. LVH
is one of the abnormalities frequently found during
echocardiographic examination of the hypertensive patient.
However, its prevalence varies depending on authors. In the
study by Tovillas Moran et al [18] the prevalence rate of
LVH was 63.8%, while in the study by Wang S-X et al [19]
it was 42.7%. In our study, it was observed in 55.5% of
participants.

Dilatation of the left atrium and diastolic dysfunction of
the left ventricle were the other main two echocardiographic
abnormalities found in the study population. The left atrium
is the cardiac cavity most prone to remodeling in
hypertensive patients [20]. Its size is correlated with
cardiovascular complications, and strongly associated with
left ventricular hypertrophy and diastolic dysfunction [21].
Dilatation of the left atrium was observed in 12% of
participants in this work.

Diastolic dysfunction is a common situation in
hypertensive patients. It is an early cardiac manifestation that
precedes the detection of left ventricular hypertrophy on the
ECG [22] in hypertensive patients; far from being a benign
manifestation, it can be associated with serious
cardiovascular complications. According to literature review
the mortality rate related to left ventricular diastolic
dysfunction varies from 5% to 26% depending on the degree
of diastolic dysfunction [23]. In our study, the prevalence
rate of diastolic dysfunction was 67.5%. This is higher than
the 45.6% reported in a study by Zanchetti et al. in a study in
elderly hypertensive patients [24]. The divergence of our data
and those from this study may be explained by the difference
of diastolic dysfunction criteria used in both studies.

In a study in elderly hypertensive patients, its prevalence
was estimated at 25.8% and 45.6% depending on the
diagnostic criterion used [24]. It was 67.5% in the present
study.

5. Conclusion

Electrocardiographic and echocardiographic abnormalities
are numerous and varied in the hypertensive patient in our
environment. The high prevalence of left ventricular
hypertrophy, diastolic dysfunction and atrial dilatation found
in this work should not lead to neglecting the heart rhythm
disorders observed. They are just as important for orienting
and organizing the therapeutic strategy of the hypertensive
patient.
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