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Abstract 

Background: Hypertension is responsible for myocardial structural changes. The objective of this study was to evaluate 

longitudinal left ventricular function via 2D strain in hypertensive patients in Lome. Methods: A descriptive hospital-based 

cross-sectional study was conducted from March 1 to August 31, 2024. Patients with hypertension for a period exceeding one 

year and with a left ventricular ejection fraction greater than 50% as determined by the Simpson biplane method were included in 

the study. The longitudinal systolic function of the left ventricle was evaluated by means of global longitudinal strain (GLS). 

Results: The study population comprised 215 patients. The mean age of the subjects was 46.4 ± 12.3 years. GLS ranged from 

-28.75 to -5.14 (mean -17.37 ± -3.97). Low GLS values (>-17) were identified in 41.4% of patients. The factors associated with 

low GLS were as follows: hypertension that had lasted for more than 10 years (odds ratio (OR) = 14.28, 95% confidence interval 

(CI) 5.55-50.00; p < 0.001), uncontrolled hypertension (OR= CI, p), dyslipidaemia (OR = 12.15, CI 5.32-27.77; p < 0.001), 

diabetes (OR = 2.65, CI 1.12-6.27; p = 0.026), obesity (OR = 2.53, CI 1.11-5.77; p = 0.027), concentric remodelling of the left 

ventricle (OR = 4.93, CI 1.82-13.35; p = 0.002), and concentric LVH (OR = 3.89, CI 1.55-9.80; p = 0.004). Conclusion: The 

prevalence of longitudinal systolic dysfunction is high. The factors associated with HTN leading to this decrease include 

dyslipidaemia, diabetes, duration of HTN, remodelling and LV hypertrophy. This study serve to emphasise the importance of 

early detection and management of hypertension and its associated risk factors. 
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1. Background 

Hypertension (HTN) has been identified as a significant 

cardiovascular risk factor. It is a prevalent pathology on a 

global scale, affecting both developed and developing coun-

tries [1, 2]. In sub-Saharan Africa, the prevalence of HTN 

has been documented as 46% [3]. In Togo, studies have 

demonstrated a prevalence of 36% in the general population 

and 71% in cardiology outpatient departments [4, 5]. 

HTN has been shown to induce structural changes in the 

myocardium, resulting in left ventricular hypertrophy (LVH) 

and progressive impairment of left ventricular (LV) systolic 

and diastolic function. It has been identified as the primary 

cause of heart failure in this region [6]. HTN is a condition 

which frequently results in heart failure being one of the 

most common complications. As demonstrated in the extant 

literature, impaired LV function, LVH, and myocardial fi-

brosis are recognised markers of target organ damage, com-

promised in patients with long-standing HTN [7-9]. Conven-

tional echocardiography is capable of detecting changes in 

left ventricular (LV) diastolic dysfunction associated with 

LVH; however, global LV systolic function often remains 

preserved until late in the course of the disease, which makes 

subtle changes in LV contractile function difficult to inter-

pret in the early stages [10, 11]. Recently, two-dimensional 

strain (2D strain) has emerged as a non-invasive and sensi-

tive method for detecting early regional and global myocar-

dial dysfunction. This method can detect such dysfunction in 

both symptomatic and asymptomatic patients with cardio-

vascular disease, and is thus a valuable addition to the con-

ventional parameters with which to detect such dysfunction 

[12]. This technique involves the analysis of myocardial mo-

tion by tracking natural acoustic reflections and interference 

patterns seen in two-dimensional echocardiographic images. 

Several studies have concentrated on the early detection of 

myocardial systolic dysfunction in hypertensive patients [13, 

14]. However, this approach has not been widely adopted or 

adequately integrated into routine clinical practice in our 

countries, and to the best of our knowledge, there is no study 

in Togo using Speckle tracking echocardiography. 

The objective of this study was to ascertain the prevalence 

of early myocardial dysfunction in black Togolese hyperten-

sive patients, as well as to identify the predictive factors of 

abnormal left ventricular global longitudinal strain. 

2. Materials and Methods 

2.1. Study Design and Population 

A descriptive cross-sectional study was conducted from 

March 1 to August 31, 2024, in the outpatient cardiology 

departments of the Campus University Hospital in Lome, the 

capital of Togo. Campus University Hospital is a public hos-

pital in Togo that is regarded as being of significant im-

portance, being the third reference hospital in the country. The 

patients treated in this hospital were predominantly referred 

by general practitioners or self-referred. We consecutively 

included any patient with HTN lasting ≥1 year and having an 

LV ejection fraction (LVEF) ≥ 50% on the Simpson biplane. 

HTN was defined as a blood pressure ≥ 140/90 mmHg at two 

separate visits or a patient under treatment for HTN. The 

exclusion criteria comprised the following: patients with 

suspected active coronary artery disease as indicated by an 

electrocardiogram; significant valvular disease; ventricular 

preexcitation; atrial fibrillation; hypertrophic cardiomyopathy; 

pregnant status; symptoms; and biological and echocardio-

graphic signs of congestive heart failure. Furthermore, pa-

tients exhibiting poor echogenicity and those who declined to 

participate were excluded from the study. 

The minimum sample size was determined using the 

Cochrane formula as follows: 

n = (z2 x p x (1-p)) / e2 

With: p = prevalence of HTN (without heart failure, cardiac 

arrythmia, and coronary artery disease) in outpatients’ clinic 

of cardiology department of Campus Teaching Hospital, we 

used the prevalence of 53% reported by our previous study 

[5]. 

e = degree of accuracy (5%) z = standard normal variation. 

With a confidence interval to be 95% and by accepting an 

error of 5%, level of significance (α) 0.05, it corresponds to 

1.96. 

n = minimum sample size = 202. 

2.2. Clinical Assessment 

A comprehensive evaluation of clinical parameters was 

conducted, encompassing sociodemographic variables such 

as age and sex, the history of HTN including its duration and 

control status, comorbidities including diabetes, dyslipidae-

mia and obesity, and lifestyle factors such as smoking and 

sedentary behaviour. 

For the duration of HTN, we divided the patients into 3 

groups: < 5 years, 5-10 years and > 10 years. HTN was con-

sidered controlled if the blood pressure measurement in the 

last follow-up was < 140/90 mmHg in the office (clinical 

check). The term 'obesity' was defined as a body mass index 

(BMI) greater than 30 kg/m², with the term 'overweight' de-

noting a BMI between 25 kg/m² and 30 kg/m². Current 

smoking was defined as having smoked at least one cigarette 

in the 3 weeks prior to enrolment. Diabetes is characterised by 

a fasting blood glucose level that exceeds 126 mg/dL or the 

utilisation of antidiabetic medications. Dyslipidaemia is 

characterised by a total cholesterol concentration that exceeds 

2 g/L, and/or LDL cholesterol levels that surpass 1.5 g/L, 

and/or HDL cholesterol concentrations that fall below 0.4 g/L 

for women and 0.5 g/L for men, and/or triglyceride levels that 
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exceed 1.5 g/L. The term "sedentary lifestyle" is defined as 

the absence of daily physical activity or activity lasting less 

than 150 minutes per week. 

2.3. Echocardiographic Assessment 

A comprehensive transthoracic echocardiography proce-

dure was performed on all participants by sonographers who 

had attained the requisite level of qualification. The procedure 

was carried out using the Esaote MyLabX7 machine with a 

3.5-5.0 MHz transducer probe. Standard motion-mode 

(M-mode), two-dimensional (2-D), pulse-wave (PW), con-

tinuous wave (CW), and colour Doppler echocardiography 

were conducted with the patient in the left lateral decubitus 

position. Echocardiographic measurements were performed 

in accordance with the recommendations of the American 

Society of Echocardiography (ASE) [15]. 

In the parasternal long-axis view, the following parameters 

were measured by M-mode echocardiography: LV 

end-diastolic diameter (LVEDd), interventricular septum 

thickness (IVS), posterior wall thickness (PWT), and LV 

end-systolic diameter (LVESd). The LV mass (LVM) was 

calculated by using the Devereux formula [16]: The LVM is 

equivalent to 0.8 × {1.04 × [(LVEDd + IVS + PWT)3 - 

LVEDd3]}. An increase of 0.6 g was observed. The relative 

wall thickness (RWT) was calculated using the following 

formula: RWT = 2 × (PWT/LVEDd). The geometry of the left 

ventricle was determined by measuring the relative thickness 

of the left ventricular wall and the left ventricular mass index 

(LVMi). LV hypertrophy (LVH) was defined as LVMi > 110 

g/m2 in men and > 95 g/m2 in women. The LVH is deemed to 

be concentric if the h/r is greater than 0.42, and eccentric if the 

h/r is less than 0.42. 

The left ventricular ejection fraction was calculated using 

both the Teicholz formula and the Simpson biplane disk 

summation method. It was determined that good 2-D apical 

two-chamber (A2CH) and four-chamber (A4CH) views of the 

wall were obtained, and care was taken to avoid apical fore-

shortening. The manual tracing of the endocardial border, 

with a view to avoiding the papillary muscles, was performed 

in both end-diastole and end-systole, from the lateral to septal 

borders of the annulus on the 4-chamber view and the anterior 

and inferior annular borders on the 2-chamber view. The onset 

of the QRS complex was defined as end-diastole, and the 

termination of the T-wave as end-systole [15]. 

The study also incorporated various other measurements, 

including left atrial diameter and left atrial volume index, as 

well as tricuspid annular plane systolic excursion (TAPSE). 

Pulsed wave imaging was utilised for the purpose of evalu-

ating the LV mitral filling pattern and diastolic function. The 

LV diastolic function was assessed in accordance with the 

algorithm recommended by ASE [17]. 

The left ventricular global longitudinal strain (LV GLS) of 

the ventricles was assessed by two-dimensional speckle 

tracking echocardiography (2D-STE) with the automated 

function imaging software of the Esaote MyLabX7, in ac-

cordance with the ASE guidelines for speckle tracking echo-

cardiography. It is evident that the capture of all images was 

conducted at a frame rate that ranged from 70 to 100 cycles 

per second. The speckles were tracked on the standard gray-

scale 2D images. Myocardial strain was then calculated by 

measuring the change in the position of the speckles within 

the myocardial segment or region of interest during the car-

diac cycle. The GLS of the LV was estimated using the apical 

two-, three-, and four-chamber views of the LV. The endo-

cardial and epicardial borders were traced using automated 

function imaging. Three apical views were utilised to derive 

myocardial GLS values, with the 17-segment model serving 

as the underlying framework. A meticulous examination was 

conducted to ascertain the clarity of the cardiac borders 

throughout the cardiac cycle. The region of interest (ROI) was 

subjected to visual assessment and manual adjustment in 

cases where the tracking was deemed inappropriate. A peak 

systolic longitudinal strain of less than -17% was considered 

to be within the normal range. 

2.4. Data Analysis 

The data thus generated was entered into a Microsoft Ex-

cel spreadsheet, whereupon it was checked for completeness 

and cleaned. The analysis of the data was conducted utilising 

IBM Statistical Product and Service Solutions (SPSS) statis-

tic software version 26.0 (IBM Corp., Armonk, NY, USA). 

The expression of continuous variables is in the form of 

mean ± standard deviation, whilst that of categorical data is 

in the form of frequency (percentage). The association be-

tween abnormal LV GLS and aetiology and risk factors was 

presented as cross-tabulation using the Chi-square (χ²) test, 

Fisher exact Chi-square as appropriate. It is considered sig-

nificant at the 0.05 level of probability that an association is 

established. A multiple linear regression model was em-

ployed in order to assess the presence of independent pre-

dictors of abnormal LV GLS. 

2.5. Ethical Considerations 

Ethical approval for the study was obtained from the Fac-

ulty of Health Sciences of the University of Lomé Health 

Ethics Review Committee, a body that is recognised as hav-

ing the necessary expertise in this field. Written informed 

consent was obtained from each participant after the purpose 

of the study was clearly explained to them. The study was 

conducted in accordance with the International Conference 

on Harmonization for Good Clinical Practice (ICH-GCP) 

guidelines and the Declaration of Helsinki. 
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Table 1. General characteristics of the patients. 

Characteristics values 

Mean age 46.7 ± 12.3 years 

Sex ratio (M/F) 0.55 

Body mass index  

- Mean 25.6 ± 3.8 kg/m2 

- Normal 40.9% 

- Overweight 26.5% 

- Obesity 32.6% 

Diabetes 27.6% 

Dyslipidemia 35.8% 

Tobacco 3.7% 

Mean hypertension duration 7.22 ± 5.88 years 

Controlled hypertension  

Yes 65.1% 

No 34.9% 

Echocardiography  

Normal 34.4% 

Remodelling 24.7% 

Concentric left ventricular hypertrophy 27.9% 

Eccentric left ventricular hypertrophy 13.0% 

Abnormality of left ventricular relaxation 65.0% 

Abnormality of left ventricular compliance 3.0% 

 

3. Results 

The present study comprised a total of 215 patients. The 

mean age of the patients was 46.7 ± 12.3 years, with ex-

tremes of 21 and 72 years. We recorded 139 women (64.7%) 

and 76 (35.3%) men, i.e., an M/F sex ratio of 0.55. As illus-

trated in Figure 1, the distribution of patients is depicted ac-

cording to both sex and age group. The largest age group 

represented was 40-49 years (32.1%). The mean duration of 

HTN was 7.22 ± 5.87 years, with extremes ranging from 1 to 

35 years. Furthermore, the analysis revealed that approxi-

mately half of the population exhibited HTN between the 

ages of one and five years. The presence of additional cardi-

ovascular risk factors was identified, including dyslipidaemia 

(35.8%), obesity (32.6%), and diabetes (27.6%). The results 

of the echocardiography study indicated that 27.9% of pa-

tients exhibited concentric LVH, while 36.3% demonstrated 

normal LV geometry. A total of 139 patients were diagnosed 

with LV relaxation disorders, while seven patients were 

found to have diastolic dysfunctions. The patient characteris-

tics are delineated in Table 1. 

 

Figure 1. Distribution of patients according to sex and age group. 

The mean LV GLS was -17.37 ± 3.87, with extremes of 

-28.75 and -5.14. The mean GLS was -17.67 ± 3.69 in men 

and -17.22 ± 3.97 in women (p = 0.44). The GLS was found 
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to be normal in 58.6% of patients, while 41.4% exhibited a 

low GLS. As demonstrated in Figures 2 and 3, there was a 

decline in GLS with increasing age and duration of HTN. 

Univariate analysis revealed that the clinical factors asso-

ciated with lower GLS in hypertensive patients were HTN 

lasting for > 10 years (p < 0.001), uncontrolled HTN (p < 

0.001), diabetes (p < 0.001), obesity (p = 0.004) and dyslipi-

daemia (p < 0.001). The ultrasound factors associated with 

GLS impairment were concentric LVH (p = 0.002), eccentric 

LVH (p = 0.026) and remodelling (p = 0.001) (Table 2). 

Table 2. Factors associated with increased global longitudinal strain. 

Patients Normal GLS (≥ -17%) n (%) Reduced GLS (< -17%) n (%) p-value 

Sexe    

Male 48 (38.1) 28 (31.5) 0.31 

Female 78 (61.9) 61 (68.5)  

Age groups    

< 40 years 42 (33.3) 20 (22.5) 0.35 

40-60 years 65 (51.5) 54 (60.7)  

> 60 years 19 (15.1) 15 (16.9)  

HTN duration    

< 5 years 86 (68.2) 18 (20.2) < 0.001 

5-10 years 31 (24.6) 33 (37.1)  

>10 years 9 (7.2) 38 (42.7)  

Controlled HTN    

Yes 114 (81.4) 26 (18.6) < 0.001 

No 14 (18.7) 61 (81.3)  

Body mass index    

Normal 62 (49.2) 26 (29.2) 0.004 

Overweight 33 (26.2) 24 (27)  

Obesity 31 (24.6) 39 (43.8)  

Diabetes    

Yes 23 (18.3) 37 (41.6) < 0.001 

No 103 (81.7) 52 (58.4)  

Dyslipidemia    

Yes 18 (14.3) 59 (66,3) < 0.001 

No 108 (85.7) 30 (33.7)  

Tobacco    

Yes 3 (2.4) 5 (5.6) 0.21 

No 123 (97.6) 84 (94.4)  

Echocardiography    

Remodelling    

Yes 21 (16.7) 32 (36%) 0.001 

No 105 (83.3) 57 (64%)  

Concentric LVH    
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Patients Normal GLS (≥ -17%) n (%) Reduced GLS (< -17%) n (%) p-value 

Yes 25 (19.8) 35 (39.3) 0.002 

No 101 (80.2) 54 (60.7)  

Eccentric LVH    

Yes 11 (8.7) 17 (19.1) 0.026 

No 115 (91.3) 72 (80.9)  

GLS: global longitudinal strain; LVH: left ventricular hypertrophy; HTN: hypertension; n: number, 

%: percentage 

Following a multivariate analysis, HTN that has persisted 

for a duration exceeding ten years, uncontrolled HTN, dia-

betes, dyslipidaemia, remodelling, and concentric LVH were 

identified as independent determinants factors of GLS de-

cline in hypertensive patients (Table 3). 

Table 3. Independent factors associated with a decrease in GLS according to logistic regression. 

 OR 95% CI p-value 

Age 1.47 0.84-2.10 0.23 

Duration of HTN > 10 years 14.28 5.55-50.00 < 0.001 

Uncontrolled HTN 3.22 2.15-7.24 0.005 

Diabetes 2.65 1.12-6.27 0.026 

Dyslipidemia 12.15 5.32-27.77 < 0.001 

Obesity 2.53 1.11-5.77 0.027 

Remodelling 4.93 1.82-13.35 0.002 

Concentric LVH 3.89 1.55-9.80 0.004 

HTN: hypertension; LVH: left ventricular hypertrophy; OR: odds ratio; CI: confidence interval 

 

Figure 2. Mean global longitudinal strain according to age group. 

There is no statistically significant relationship between the aver-

age left ventricular global longitudinal strain and age groups (p = 

0.532). 

 

Figure 3. Mean global longitudinal strain according to hyperten-

sion duration. The mean values of global longitudinal strain of the 

left ventricle decrease linearly with the duration of hypertension. The 

linear component is highly significant (p < 0.001) and there is no 

deviation from linearity (p = 0.590). 
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4. Discussion 

4.1. Keys Findings 

A cross-sectional study was conducted on LV GLS in hy-

pertensive patients admitted as outpatients. The primary 

findings of the study are as follows: myocardial dysfunction is 

prevalent despite a preserved LVEF. The presence of other 

risk factors and alterations in ventricular geometry have been 

observed to be associated with GLS alteration. 

The present study found a prevalence of longitudinal sys-

tolic dysfunction of 41.4%. A decline in LV GLS has been 

documented in hypertensive patients in previous studies, with 

a percentage ranging from 15 to 45.5% [8, 18-20]. This dis-

crepancy can be attributed to the utilisation of disparate 

thresholds for defining normal GLS, as well as to the incor-

poration of specific characteristics of hypertensive patients in 

the study. The prevalence observed in this study is compara-

ble to that reported by Sengupta (45.5%) in their study [14]. 

Gonçalves et al. [18] reported a decrease in GLS in 15.3% of 

cases in a series of 229 hypertensive patients with preserved 

LVEF. However, the cut-off used in the study was lower than 

that employed in this study (-16%), and 53.7% of the patients 

in the study had grade I hypertension, which was well con-

trolled in 61.6% of cases. Consequently, approximately half 

of the hypertensive patients examined during outpatient 

consultations exhibited longitudinal myocardial dysfunction, 

despite the LVEF being within the normal range. This un-

derscores the significance of the LVEF parameter in the 

echocardiographic evaluation of hypertensive patients. 

A significant proportion of patients with hypertension were 

observed to have reduced GLS, with 52% of those with HTN 

between 5 and 10 years and 81% of those with HTN > 10 

years demonstrating reduced GLS. These results show that the 

duration of HTN is significantly associated with the devel-

opment of longitudinal systolic dysfunction (p < 0.002). This 

finding aligns with the conclusions drawn in previous studies 

[20] and is consistent with the study by Narayanan et al., 

which demonstrated that in patients with recent HTN and a 

preserved systolic fraction, there was no significant change in 

GLS [21]. These results appear to be in accordance with data 

demonstrating that myocardial fibrosis in hypertensive pa-

tients progresses over time, leading to hypertensive heart 

disease [22]. 

The co-occurrence of multiple cardiovascular risk factors 

has been demonstrated to elevate the risk of both overt and 

subclinical cardiovascular complications. The present study 

found that major cardiovascular risk factors are associated 

with decreased GLS, as has been found in most studies con-

ducted in developed countries [8, 23-25]. 

It has been determined through rigorous analysis and ob-

servation that obesity and HTN are independent risk factors 

for cardiovascular disease. However, the role of obesity in the 

development and progression of target organ damage in hy-

pertensive patients remains a subject of debate [24]. The 

present study demonstrated a negative correlation between 

obesity and GLS (p = 0.014). A study conducted in Pakistan 

on a series of 134 hypertensive patients was undertaken. The 

patients were divided into two groups: 80 non-obese patients 

and 54 obese patients. The study found that the peak longitu-

dinal systolic strain was lower in obese hypertensive patients. 

This suggests that obesity is a factor in LV GLS [26]. Taleb 

Bendiab-Soufi N. also observed a highly significant correla-

tion between android obesity and decreased GLS on the one 

hand (p = 0.014) and obesity, characterised by a BMI >30 

kg/m², and decreased GLS on the other hand [20]. This phe-

nomenon could be attributed to the association between hy-

pertension and obesity with heart failure of the preserved 

ejection fraction type. 

Hypertension and diabetes have been identified as signifi-

cant contributors to LV dysfunction and have been associated 

with an increased risk of heart failure. The combination of 

these factors can precipitate the onset of myocardial dys-

function. Indeed, a significant association was identified be-

tween the coexistence of HTN and diabetes, and reduced 

longitudinal systolic function. In an Italian study of 163 hy-

pertensive patients, Piercarlo B. et al. [25] demonstrated a 

synergistic and negative impact of the combination of HTN 

and diabetes on LV longitudinal and radial function parame-

ters. In a Chinese study of a series of 251 hypertensive pa-

tients, 133 of whom had impaired diastolic function, HTN and 

diabetes were strongly and independently associated with LV 

diastolic dysfunction, possibly explaining the early longitu-

dinal systolic function impairment prior to LVEF decrease 

[27]. The findings of these studies indicate that improvements 

in glycemia and blood pressure control may contribute to the 

reduction of LV systolic-diastolic dysfunction progression. 

As demonstrated in the study by Taleb Bendiab-Soufi et al. 

[23], and as is also evidenced in the present study, dyslipi-

daemia was identified as a substantial contributing factor to 

GLS impairment. In a study conducted on adolescents [28] 

suffering from familial hypercholesterolemia, longitudinal, 

circumferential and radial deformation parameters were 

measured via the 2D and 3D strain techniques. The results 

indicated that children and adolescents with hypercholester-

olemia exhibited abnormalities in systolic and diastolic func-

tion parameters. 

Conventional echocardiography is a reliable method that is 

widely used to detect altered LV systolic and diastolic func-

tion in patients with HTN. Furthermore, it is utilised in the 

calculation of LV mass, thereby facilitating the identification 

of the presence and extent of LVH. This, in turn, serves as a 

predictor of morbidity and mortality in hypertensive patients 

[29, 30]. In the present study, several parameters, including 

concentric or eccentric LVH and concentric LV remodelling, 

were found to be significantly associated with LV GLS de-

cline in hypertensive patients. These findings are consistent 

with those of previous studies that identified concentric LVH, 

LV remodelling and LV diastolic dysfunction as factors as-

sociated with decreased GLS [31-34]. However, HTN has 
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been demonstrated to be associated with a reduction in the LV 

GLS in asymptomatic patients with a normal ejection fraction 

(EF), both with and without LVH, thus suggesting that LV 

mechanical abnormalities precede the development of LVH 

[35-37]. LVH is a frequent response to chronic elevation of 

afterload. It has been demonstrated to serve as an autonomous 

predictor of cardiovascular morbidity and mortality in hy-

pertensive patients [38, 39]. The ventricular remodelling 

process has been linked to a number of alterations, including 

myocardial fibrosis and stiffness, coronary artery vasomotor 

disorders and an abnormal LV diastolic filling profile [40-44]. 

Myocardial fibrosis, which is characterised by the deposition 

of collagen in the myocardium, is a common complication in 

patients with pressure overload-related cardiac conditions. It 

has been observed that this fibrosis is particularly prevalent in 

the subendocardial layer. Moreover, there is a 

well-documented correlation between abnormal longitudinal 

function and the development of interstitial fibrosis [45]. 

4.2. Study Limitations 

The main limitation of the study lies in the fact that we 

only studied longitudinal deformation via the GLS. How-

ever, this longitudinal deformation has been well validated 

with the LVEF in previous studies. A further limitation of 

this study is that it was not possible to consider parietal 

stress, which is an important determinant of GLS. This 

could influence the prevalence of longitudinal dysfunction 

in our study, given that approximately 40% of our patients 

had uncontrolled hypertension. The reduced sample size 

also serves to diminish statistical power and the potential 

for generalising findings on a broad scale across the pop-

ulation. Furthermore, as this study was conducted exclu-

sively in one urban tertiary centre, it did not capture data 

from rural regions, which may limit the generalisability of 

our findings to populations with limited access to special-

ised cardiac care. 

4.3. Implications 

Notwithstanding the limitations, the findings of this study 

furnish critical insights pertinent to clinical practice and 

healthcare policy in our region. Notwithstanding the fact that 

the high rate GLS had reduced to a normal LVEF, this case 

highlights the importance of introducing a study of strain in 

routine echocardiography in hypertensive patients. Conse-

quently, the assessment of longitudinal LV systolic function 

using strain enables the identification of subgroups with a 

high risk of heart failure. Nevertheless, the clinical relevance 

of these results must be substantiated by long-term follow-up 

studies. Prospective multicentre studies evaluating the me-

dium- and long-term prognostic impact of longitudinal func-

tion and the impact of certain treatments will provide a more 

profound understanding of the issue in our context and ena-

ble us to reduce the incidence of heart failure in our hyper-

tensive patients. 

5. Conclusion 

The prevalence of longitudinal systolic dysfunction is 

high in black hypertensive patients from Togo. The factors 

associated with HTN leading to this decrease include 

dyslipidaemia, diabetes, duration of HTN, remodelling 

and LV hypertrophy. The incorporation of 2D strain im-

aging into the standard echocardiographic protocol for 

hypertension is imperative for the identification of pa-

tients at elevated risk of heart failure, who may benefit 

from more assertive therapeutic interventions. The results 

of the present study serve to emphasise the importance of 

early detection and management of hypertension and its 

associated risk factors, with a view to preventing compli-

cations, particularly heart failure. 
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