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					Abstract  

					Background: There has been a growing interest in the left atrial structure and function and the vital role it plays in heart  

					diseases. This study set out to access echocardiographic left atrial correlates in hypertensive subjects. This study assessed  

					Echocardiographic Left Atrial Correlates in a hypertensive population attending a tertiary institution.  

					Method: A Prospective cross-sectional study, which recruited hypertensives, non-diabetic subjects, for which  

					Echocardiography was performed using a predefined imaging protocol in the Rivers State University Teaching Hospital,  

					Echocardiogram laboratory after collecting information on demographics, blood pressure, weight and height by an  

					interviewer. Data collected was processed with Excel and SPSS (25)  

					Results: Three hundred and sixty-two subjects who had adequate data were evaluated. 182(50.3%) females and  

					180(49.7%) males, with mean; age of 55.20 ± 13.77yrs, BMI of 28.86 ± 8.77 kg/m2, systolic and diastolic blood pressures  

					of 143.00 ± 19.08mmHg and 86.34±14.53mmHg respectively. Bivariate correlation using Pearson correlation coefficient  

					showed a significant correlation between Left atrial size/I; LV E/A ratio (.097*), LV internal diameter (.286**), LV relative  

					wall thickness (.129**) and LV Mass/I(241**)  

					Conclusion: This study found significant correlations between left atrial size and various echocardiographic parameters  

					in hypertensive patients, highlighting its role as a marker for left ventricular remodelling and cardiovascular risk. Notably,  

					left atrial enlargement was associated with abnormal diastolic function, increased left ventricular mass, and reduced systolic  

					function. These findings suggest that monitoring left atrial size could be crucial for assessing cardiovascular risk in  

					hypertensive populations.  
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					systole, and can be used to assess left atrial systolic  

					Introduction  

					function or contractile function.6  

					There has been a growing interest in the left atrial  

					structure and function and the vital role it plays in heart  

					diseases.1 This study set out to assess, echocardiographic  

					left atrial correlates in hypertensive.  

					The left atrial (LA) size is an important marker in  

					hypertensive patients, indicating hypertensive heart  

					disease [7]. Studies have shown that LA enlargement can  

					be related to systolic blood pressure and left ventricular  

					(LV) hypertrophy, particularly in older patients with  

					isolated systolic hypertension.8 Other factors such as  

					age, obesity, and race have also been suggested as  

					important covariates of LA size.[9] Studies have also  

					affirmed the role of LVH and left atrial dilatation as  

					markers of diastolic dysfunction.  

					There are three main phases of left atrial function  

					namely; reservoir, conduit and pump phases. The sum  

					of these function eventually determines atrial overall  

					function, The afterload of the left atrium is primarily  

					influenced by its elasticity and the pressure it faces  

					downstream. This afterload tends to rise with worsening  

					left ventricular diastolic dysfunction and higher LV  

					filling pressures. Conversely, LA preload is mainly  

					dependent on volume. Research in both animals and  

					humans indicate that as LA volume and pressure  

					increase, so does LA size, initially enhancing its  

					contractile shortening. However, as the LA continues to  

					dilate, reaching a certain fiber length threshold, there’s a  

					decrease in atrial shortening and contractility. This  

					pivotal point or threshold effect is akin to the LV’s  

					Frank–Starling curve. Once this threshold is crossed,  

					any further increase in size leads to a decline in LA  

					function. 2,3,4  

					While some studies view left atrial changes as an  

					aftermath of left ventricular changes, others view left  

					atrial changes as a prelude to LV changes.10  

					A local study from Ibadan examined early changes in the  

					left atrium in hypertensive patients and their relation to  

					left ventricular geometry. It involved 100 hypertensive  

					patients and 50 normal individuals, using  

					echocardiography for measurements. Hypertensive  

					patients showed a higher percentage of increased left  

					ventricular mass and larger left atrial dimensions. The  

					study concluded that left ventricular changes occur early  

					in hypertension, preceding left ventricular systolic  

					function deterioration, with marginal corresponding left  

					atrial changes.11  

					Different echocardiographic parameters have been used  

					in assessing left atrial function The left atrial (LA) size  

					including left atrial diameter. However, left atrial volume  

					assessment is recommended for evaluating LA geometry  

					in hypertensive patients. Unlike LA dimensions, LA  

					volume assessment using two- or three-dimensional  

					echocardiography offers  

					reproducible estimation of LA size. This method  

					compares with reference standards such as magnetic  

					Another study by Zhou D et al 12 aimed to compare left  

					atrial function in patients with hypertrophic  

					cardiomyopathy and hypertension using cardiovascular  

					magnetic resonance feature tracking. The study recruited  

					60 patients from each group and 60 controls, all with  

					normal left atrial size. Results showed both patient  

					groups had impaired left atrial reservoir and conduit  

					function, with left atrial strain being more sensitive than  

					left ventricular longitudinal strain for evaluating the  

					primary endpoint. The study concluded that left atrial  

					dysfunction, quantified by CMR-FT-derived strain,  

					could be a promising metric for assessing clinical  

					implications and predicting prognosis at an early stage.  

					a

					more accurate and  

					resonance  

					imaging  

					(MRI),  

					biplane  

					contrast  

					ventriculography, and cine computed tomography  

					(CT).5  

					Tissue Doppler Imaging (TDI) is a valuable tool for  

					assessing left atrial (LA) function. Specifically, the late  

					diastolic velocity (Aa or A′) of the mitral annulus has  

					been studied in relation to LA function. Aa Correlates  

					with left atrial (LA) function and decreases as atrial  

					function deteriorates Aann represents the average of  

					peak atrial systolic mitral annular velocities measured at  

					the septal, lateral, anterior, and inferior annulus. This  

					measures the left atrial systolic function or the  

					contractile function of the left atrium This have been  

					shown to corelate with left atrial fractional area change  

					(FAC) and fractional volume change (FVC) during atrial  

					A study that examined the influence of arterial  

					hypertension on the left atrium’s size and function in a  

					group of 100 patients without any heart disease or atrial  

					fibrillation. The findings showed that a small portion of  

					patients had an enlarged left atrium, a majority exhibited  

					an increase in reservoir and pump functions, and a large  

					number had a decrease in conduit function. Influential  

					factors causing these changes were identified as diabetes,  
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					obesity, and the use of antihypertensive drugs. The study  

					concluded that arterial hypertension has a considerable  

					effect on the left atrium’s size and function, indicating a  

					need for more research to determine the predictive value  

					of left atrial remodeling in hypertensive patients.13  

					Setting: It was a hospital setting. The research was  

					conducted at the Echocardiogram Laboratory of the  

					Rivers State University Teaching Hospital, Port  

					Harcourt, Nigeria.  

					Study Duration: The study was carried out over a  

					Another local study investigated the prevalence and  

					correlates of left atrial enlargement (LAE) among  

					hypertensive subjects in Nigeria. It found that LAE was  

					present in over half of the subjects, and those with LAE  

					were typically older, had a higher waist circumference,  

					and a higher frequency of left ventricular hypertrophy.  

					The left atrial dimension was also significantly higher in  

					those with left ventricular hypertrophy. The study  

					concluded that LAE is common in Nigerian  

					hypertensive subjects, with age, waist circumference, and  

					left ventricular dimensions being key correlates.14  

					period of one year, from March 2023 to March 2024.  

					Participants: Eligible participants were hypertensive  

					non-diabetic patients. Patients with diabetes, valvular  

					heart diseases, and congenital heart diseases were  

					excluded from the study. Participants were selected from  

					those attending the Echocardiogram Laboratory during  

					the study period.  

					Variables:  

					Clinical Parameters: Weight, Height, Sex, Blood  

					pressures.  

					There has been conflicting evidence on relationship  

					between blood pressure, pulse pressures and left atrial  

					size in a large, population-based cohort study, systolic  

					and pulse pressures were identified as statistically  

					significant determinants of left atrial size after adjusting  

					for age and body mass index (BMI). However, the  

					magnitudes of these relations were quite modest. While  

					factors predisposing to increased left atrial size are  

					clinically relevant, few studies systematically analyze the  

					determinants of left atrial enlargement. Common factors  

					associated with left atrial enlargement include aging,  

					increased body size, and mitral valve disease.15  

					Echocardiographic Parameters: Left Atrial Area  

					indexed for height (LAD/l), Left Ventricular Ejection  

					Fraction (LVEF), Left Ventricular Deceleration Time  

					(LV Dect), LV E/A ratio, LV internal Diameter in  

					Diastole, Left Ventricular Posterior Wall (LVPW)  

					thickness, Interventricular Septal Thickness in Diastole.  

					Data Sources/Measurement: Data was collected  

					using a data entry proforma. The sources of data  

					included clinical examinations and echocardiographic  

					measurements. All measurements were performed using  

					standardized procedures to ensure comparability.  

					While there are differing views on whether left atrial  

					changes precede or follow left ventricular changes, our  

					study seeks to define the relationship that left atrial size  

					has with other echocardiographic parameters in  

					hypertensive patients. Future research should focus on  

					longitudinal studies to better understand the predictive  

					value of left atrial remodeling in hypertensive patients  

					and to explore potential therapeutic interventions aimed  

					at improving left atrial function and overall cardiac  

					health in this population. This study investigated the  

					association between left atrial size and various clinical  

					and echocardiographic parameters in hypertensive  

					patients.  

					Bias: Efforts to address potential sources of bias  

					included the exclusion of patients with conditions that  

					could confound the results, such as diabetes, valvular  

					heart diseases, and congenital heart diseases. Data  

					collection was standardized to minimize measurement  

					bias.  

					Study Size: Required sample size for a study on  

					hypertension in Port Harcourt with a hypertension  

					prevalence of 25%, was computed using the following  

					formula:  

					n = \frac{{z^2 \cdot p \cdot (1 - p)}}{{e^2}}12  

					Where:  

					Method  

					•

					•

					(n) is the sample size.  

					Study Design: This study adopted a prospective cross-  

					sectional design.  

					(z) is the standard normal distribution value  

					corresponding to the desired confidence level.  

					For a 95% confidence level, (z = 1.96).  
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					•

					(p) is the prevalence of hypertension  

					(expressed as a decimal). Given that the  

					prevalence is 25%, (p = 0.25).  

					Table 1: Cardiovascular Parameters:  

					Parameter  

					Age (Years)  

					Body Mass Index (Bmi) (Kg/M²)  

					Systolic Blood Pressure (Bp) (mmHg)  

					Mean ± SD  

					55.20 ± 13.77  

					28.86 ± 8.77  

					143.00 ± 19.04  

					(e) is the margin of error. Let’s assume a margin  

					of error of 5%, so (e = 0.05).  

					Inserting the values:  

					\frac{{1.96^2 \cdot 0.25 \cdot (1  

					0.25)}}{{0.05^2}} \approx 288  

					Diastolic Blood Pressure (Dbp) (mmHg) 86.34 ± 14.53  

					Heart Rate (Hr) (Beats/Min)  

					n

					=

					-

					77.21 ± 19.06  

					Therefore, the minimum required sample size for the  

					study on hypertension in Port Harcourt is approximately  

					288.  

					Table 2: Echocardiographic Parameters:  

					Parameter  

					Mean ± SD  

					4.01 ± 0.76  

					2.43cm2/m  

					Left Atrial Diameter (Lad) (Cm)  

					Left Atrial Diameter/I(cm2/m)  

					362 subjects were recruited.  

					Echocardiogram was performed using the GE VIVID  

					IQ,  

					Interventricular Septal Thickness (IVSD) 1.12 ± 0.36  

					(Cm)  

					Data Analysis:  

					Left Ventricular Internal Diameter (LVIDD) 5.11 ± 1.03  

					(Cm)  

					Left Ventricular Posterior Wall Thickness 1.23 ± 0.32  

					(LVPWD) (Cm)  

					End-Diastolic Volume (EDV) (Mls)  

					Stroke Volume (SV) (Mls)  

					Ejection Fraction (Ef) (%)  

					Relative Wall Thickness (RWT) (Cm)  

					Left Ventricular Mass (LVM) (Kg)  

					E/A Ratio  

					Data was collected into an Excel Spreadsheet.  

					Descriptive Statistics: Mean, Median, and Standard  

					Deviation was deployed for continuous variables like  

					age,  

					weight,  

					height,  

					blood  

					pressure,  

					and  

					128.84 ± 58.76  

					81.84 ± 31.15  

					66.75 ± 14.18  

					-0.51 ± 0.18  

					echocardiographic parameters. While frequency and  

					percentage was used for categorical variables like sex.  

					Bivariate Analysis: Chi-square Test: was used to assess  

					the association between categorical variables, such as sex  

					and the presence of enlarged left atrium. The T-test was  

					used to compare the means of two groups, for example,  

					comparing echocardiographic parameters between male  

					and female participants.  

					246.78 ± 7.22  

					1.04 ± 0.53  

					Deceleration Time (Dec T)  

					165.09 ± 56.77  

					2. Comparison Between Male and Female Data:  

					There was no statistical difference in Age, BMI, blood  

					pressures both systolic and diastolic blood pressures  

					between the males and females, in this study population.  

					There was however statistical difference in the left  

					ventricular mass and the relative wall thickness of the  

					male vs the female, both parameters were significantly  

					larger in the male subjects.  

					Correlation Analysis: - Pearson Correlation: was used  

					to examine the relationship between continuous  

					variables, such as the correlation between left atrial size  

					and blood pressure or other echocardiographic  

					parameters. Pearson is used for normally distributed  

					data, while Spearman is used for non-normally  

					distributed data.  

					Results  

					Three hundred and sixty-two, were evaluated who had  

					Echocardiography done over a period of one year.  

					182(50.3%) females and 180 (49.7%) males, with mean;  

					age of 55.20 ± 13.77yrs, BMI of 28.86 ± 8.77 kg/m2,  

					systolic and diastolic blood pressures of 143.00 ±  

					19.08mmHg and 86.34±14.53mmHg respectively, with  

					means of other echocardiographic parameters as shown  

					in table 1and 2.  
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					Table 3: Comparison between male and female variables  

					Variable  

					Mean ± Sd  

					Males  

					55.89 ± 12.89  

					Mean ± Sd  

					Females  

					55.62 ±15.73  

					T-Statistic  

					0.538  

					Degrees  

					Freedom  

					44  

					Of P-Value  

					0.593  

					AGE (yrs)  

					BMI (kg/m2)  

					24.22 ± 5.47  

					139.46 ± 22.64  

					86.27± 18.02  

					31.40 ± ±9.42  

					143.19 ±16.68  

					86.27 ± ±10.59  

					3.98 ± 0.68  

					-1.199  

					-0.492  

					0.339  

					11  

					8

					0.000  

					Systolic  

					Bp(mmHg)  

					Diastolic  

					BP(mmHg)  

					Left Atrial Diameter 4.08 ± 0.84  

					0.636  

					8

					0.743  

					1.131  

					89  

					0.261  

					(cm)  

					RWTcm  

					LVM (kg)  

					E/AM - E/AF  

					0.42 ± 0.2  

					243.79 ± 87.64  

					1.11 ± 0.53  

					0.51 ± -03  

					198.25 ± 98.60  

					1.01 ± .47  

					2.280  

					3.599  

					1.777  

					89  

					89  

					77  

					0.025*  

					0.001**  

					0.080  

					DECTM - DEC TF 148.43 ± 37.83  

					AVAM – AVAF 4.18 ± 2.18  

					160.64 ± 75.62  

					3.15 ± 1.13  

					-0.874  

					0.718  

					3

					2

					0.447  

					0.540  

					Significant for p-value ≤, 0.05: Parameter m: Males, Parameter f: Females  

					3. Relationship between Echocardiographic Variables and Left Atrial Size:  

					Bivariate correlation using Pearson correlation coefficient of Left Atrial Size (LAD/I): and other echocardiographic  

					parameters showed: Significant positive correlation with: LV E/A ratio (r = 0.097*, p < 0.05),LV internal diameter (r =  

					0.286**, p < 0.001),LV relative wall thickness (r = 0.129**, p < 0.01),LV Mass Index (LVM/I) (r = 0.241**, p <  

					0.001),Negative correlation with: LV ejection fraction (EF) (r = -0.167*, p < 0.05), LV fractional shortening (FS) (r = -  

					0.148*, p < 0.05)  

					Table 4: Correlation between echo parameters and LAD/I  

					Echocardiographic Parameter  

					Mean ± SD  

					Correlation  

					Sig.  

					Coefficient(R)  

					Left Atrial Diameter (cm)  

					4.01 ± 0.76  

					2.43cm2/m  

					1.12 ± 0.36  

					5.11 ± 1.03  

					1.23 ± 0.32  

					66.75 ± 14.18  

					-0.51 ± 0.18  

					-1.04 ± 0.53  

					Left Atrial Area /Index (cm/m2)  

					Interventricular Septal Thickness. cm  

					Left Ventricular Internal Diameter (Lvidd)cm  

					Left Ventricular Posterior Wall Thickness (Lvpwd)  

					Ejection Fraction (Ef)  

					0.03  

					0.29  

					0.06  

					-0.17  

					0.13  

					0.097  

					0.651  

					.000  

					0.427  

					0.026  

					0.04  

					0.05  

					0.32  

					0.54  

					.000  

					Relative Wall Thickness (RWT)  

					E/A Ratio  

					Deceleration Time (Dec T)  

					Aortic Valve Area (AVA)  

					Left Ventricular Mass Index LVM  

					165.09 ± 56.77 -0.17  

					3.67 ± 1.67  

					246.78 ± 7.22  

					0.18  

					0.24  
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					Table 3 presents a comparison of various cardiovascular  

					variables between male and female hypertensive  

					patients, with 182 females and 180 males. With regards  

					to Age (AGEM – AGEF): The t-statistic is 0.538 with a  

					p-value of 0.593, indicating no significant difference in  

					age between male and female patients., for Body Mass  

					Index (BMIM – BMIF): The t-statistic is -1.199 with a  

					p-value of 0.256, suggesting no significant difference in  

					BMI between males and females. The Systolic Blood  

					Pressure (BPM – BPF): The t-statistic is -0.492 with a p-  

					value of 0.636, showing no significant difference in  

					systolic blood pressure between the two groups.  

					Diastolic Blood Pressure (DBPM – DBPF): The t-  

					statistic is 0.339 with a p-value of 0.743, indicating no  

					significant difference in diastolic blood pressure between  

					males and females.  

					While most echocardiographic variables did not differ  

					significantly between genders, females had higher  

					relative wall thickness, and males had higher left  

					ventricular mass. These findings underscore the  

					importance of considering gender-specific differences in  

					the clinical management of hypertensive patients.  

					In a study15 of 863 hypertensive patients with left  

					ventricular hypertrophy, gender differences in response  

					to antihypertensive treatment were assessed over 4.8  

					years. The longitudinal study included patients aged 55  

					to 80 years, with baseline and annual echocardiograms  

					analyzed. Women exhibited higher ejection fraction,  

					stress-corrected mid-wall shortening, and prevalence of  

					left ventricular hypertrophy at both baseline and study  

					end.  

					For the echocardiographic parameters, the analysis  

					revealed several key findings. The left atrial diameter  

					indexed for height (LAD/I) showed no significant  

					difference between males and females, with a t-statistic  

					of 1.131 and a p-value of 0.261. This suggests that the  

					size of the left atrium is similar across both genders.  

					However, relative wall thickness (RWT) was significantly  

					higher in females compared to males, as indicated by a t-  

					statistic of 2.280 and a p-value of 0.025. This finding  

					highlights a notable gender difference in cardiac  

					structure that may have clinical implications.  

					To compare both studies, found significant gender  

					differences in cardiac structure, with the index study  

					with findings showing higher RWT in females and  

					higher LVM in males, while the hypertrophy study  

					found higher left ventricular hypertrophy prevalence in  

					women. both sets of findings underscore the importance  

					of considering gender differences in cardiovascular  

					health, and gender-specific approaches may be beneficial  

					in managing hypertensive patients.  

					Left Atrial Size (LAA/I and LV E/A Ratio: showed a  

					significant positive correlation with: LV E/A ratio (r =  

					0.097*, p < 0.05), The E/A ratio is a parameter derived  

					In contrast, males had a significantly higher left  

					ventricular mass (LVM) than females, with a t-statistic of  

					3.599 and a p-value of 0.001. This suggests that male  

					hypertensive patients tend to have more substantial  

					changes in heart muscle mass, which could influence  

					their cardiovascular risk profile.  

					from echocardiography that  

					reflects diastolic  

					function of the left ventricle. The E/A ratio is useful in  

					assessing diastolic dysfunction and guiding therapeutic  

					decisions16 A higher E/A ratio indicates abnormal  

					diastolic filling patterns and is often associated  

					with diastolic dysfunction. The positive correlation  

					between LA size and E/A ratio suggests that as the left  

					atrium enlarges, there is an increased likelihood of  

					The E/A ratio, which assesses diastolic function,  

					showed a trend towards significance with a t-statistic of  

					1.777 and a p-value of 0.080, but it was not statistically  

					significant. This indicates no clear difference in diastolic  

					function between males and females.  

					abnormal  

					diastolic  

					function.  

					A Mendelian  

					randomization study investigated the causal association  

					between AF and LA size and function. Study revealed  

					that genetically determined AF was causally associated  

					with: Increased LA maximal volume (LA max). The risk  

					allele near the PITX2 gene contributed significantly to  

					these associations. [17]  

					Left atrial size and LV internal diameter: Very few  

					studies have evaluated the relationship between left atrial  

					size and left ventricular diameter in different disease  

					states, in this study of hypertensive patients there is a  

					Deceleration time (DEC T) and aortic valve area (AVA)  

					also showed no significant differences between the  

					genders, with t-statistics of -0.874 and 0.718, and p-  

					values of 0.447 and 0.540, respectively. These results  

					suggest that these parameters are similar in both male  

					and female hypertensive patients.  

					Discussion  
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					positive correlation using a bivariate analysis between  

					left atrial diameter and left ventricular diameter in  

					hypertensives. Another study that compared LV size and  

					left atrial diameter in dilated cardiomyopathy18 also  

					fixed geometry whilst the 3D has been shown to  

					exaggerate the values of LV geometry.  

					LV mass is an independent cardiovascular risk factor and  

					plays a pivotal role in determining mortality. Both M-  

					mode and 2D echocardiography assume a prolate  

					ellipsoid shape, with a ratio of long- to short-axis lengths  

					of 2:1, which provided the best simplified geometric  

					model for LV mass estimation. The late changes of  

					hypertension on the heart is a dilated cardiomyopathy  

					due to pressure and volume overload. With both  

					diastolic and systolic dysfunction. This results in a heart  

					that is not able to pump sufficient cardiac output and  

					also not able to maintain sufficient blood pressure a term  

					that has been widely used but requiring more  

					understanding of its impact and importance Decapitated  

					or burn- out hypertension. The significant positive  

					correlation between positive correlation (r = 0.241**, p  

					< 0.001) indicates that as LAD increases, the left  

					ventricular mass (adjusted for body size) tends to  

					increase as well. Possible explanation to this is:  

					Hemodynamic Stress: Hypertension (high blood  

					pressure) can lead to both left atrial enlargement (LAD)  

					and left ventricular hypertrophy (LVM). Increased  

					pressure in the LV due to hypertension results in LV  

					remodeling and thickening of the LV wall. Previous  

					research has shown that LV mass (LVM) is an  

					independent predictor of adverse cardiovascular events  

					and mortality.[21] The findings of the index study align  

					with the concept that LAD enlargement may be  

					associated with LV remodeling and increased mass,  

					especially in hypertensive patients.  

					showed  

					a

					positive correlation between both  

					echocardiogram variables, Patient with both left atrial  

					enlargement and other echocardiographic parameters  

					showed that patients with a larger LA volume  

					(LA(max)/m(2) >68.5 ml/m(2)) had a risk ratio of 3.8  

					compared with those with a smaller LA volume. it will  

					however important to compare LA/LV ratio in various  

					disease states, to see a possible pattern and a ratio that  

					can guide early in making a diagnosis.  

					Studies suggest that LAE may precede LV  

					dilatation[19] in some cases, as the left atrium enlarges to  

					compensate for increased pressure or volume, it may  

					eventually lead to LV remodeling and dilatation.  

					However, the exact temporal sequence can vary based  

					on individual patient characteristics and underlying  

					conditions.  

					Left Atrial Size and Left Ventricular Relative Wall  

					Thickness: The positive correlation between left atrial  

					size and left ventricular wall thickness (r = 0.129**, p <  

					0.01) suggests that as the left atrial size increases, the LV  

					wall thickness also increases. This finding implies that,  

					there is a relationship between atrial enlargement and LV  

					remodeling, which can be accounted for by pressure  

					overload. Hypertension (high blood pressure) is a  

					common cause of LV remodeling. Increased pressure in  

					the LV can lead to LV hypertrophy (thickening of the  

					LV wall) as an adaptive response.  

					Previous research has shown that concentric LV  

					remodeling (increased wall thickness relative to cavity  

					size) is associated with cardiovascular events, especially  

					in hypertensive patients.[20]  

					Our finding aligns with this concept, suggesting that  

					LAD enlargement may be a marker of LV remodeling  

					and potential cardiovascular risk and this finding gives  

					valuable insight to the disease process  

					Left Atrial Area/I (LAA/I) And Two Measures of Left  

					Ventricular Systolic Function: Ejection Fraction (EF)  

					And Fractional Shortening LAA/I vs. EF: The negative  

					correlation (r = -0.167*, p < 0.05) suggests that as LAD  

					increases, EF tends to decrease. In other words, larger  

					atrial size is associated with reduced systolic function.  

					LAA/I vs. FS: Similarly, the negative correlation (r = -  

					0.148*, p < 0.05) indicates that as LAD increases, FS  

					tends to decrease. Reduced FS implies impaired  

					contractility. Hypertensive heart disease often leads to  

					LV remodeling, including atrial enlargement (LAE) and  

					reduced systolic function (lower EF and FS) previous  

					research has consistently shown negative correlations  

					between LAD and EF/FS22. These findings align with  

					the concept that atrial enlargement may be a marker of  

					LV dysfunction, especially in hypertensive patients.  

					Left Atrial Area index for height (LADI) and Left  

					Ventricular Mass Index (LVM/I) and its potential  

					implications:  

					LVM: there has been limitations in the assessment of left  

					ventricular mass using echocardiography, this limitation  

					dependent on the method utilized, either the M-mode,  

					2D or the 3D. the Mode and 2 D limitations assumes a  
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					Strengths and limitations of the study:  

					Comprehensive Analysis: The study provides a thorough  

					analysis of the relationship between left atrial size and  

					various echocardiographic parameters in hypertensive  

					patients. This comprehensive approach offers valuable  

					insights into how hypertension affects cardiac structure  

					and function.  

					Implications of the findings of the study: The study  

					provided evidence of a relationship between left atrial  

					diameter and important measures of systolic and  

					diastolic functions, this points to importance of  

					monitoring left atrial size in hypertensive patients and it  

					valued position as an indicator of overall LV function. It  

					will encourage further evaluation of the left atrial  

					functions and possible enhance molecular studies on  

					how to ameliorate disease progression in hypertensives.  

					Well-defined Inclusion and Exclusion Criteria: The study  

					clearly defines the inclusion and exclusion criteria,  

					ensuring a homogeneous study population. This reduces  

					confounding factors and enhances the validity of the  

					findings.  

					Conclusion  

					The index study found a significant positive correlation  

					between left atrial size (LAA/I) and various  

					echocardiographic parameters, notably the LV E/A  

					ratio, suggesting that as the left atrium enlarges, there is  

					an increased likelihood of abnormal diastolic function.  

					The positive correlation between left atrial diameter and  

					left ventricular diameter in hypertensive patients  

					supports previous findings that LA enlargement may  

					precede LV dilatation as a compensatory response.  

					Additionally, LA size was positively correlated with left  

					ventricular wall thickness, indicating a relationship  

					between atrial enlargement and LV remodeling due to  

					pressure overload from hypertension. The significant  

					positive correlation between LAA/I and left ventricular  

					mass index (LVM/I) further highlights the impact of  

					hemodynamic stress in hypertensive patients. As left  

					atrial diameter increases, left ventricular mass tends to  

					increase as well, suggesting that LAD enlargement may  

					Correlation with Multiple Parameters: The study investigates  

					the correlation between left atrial size and multiple  

					parameters, including left ventricular mass index, left  

					ventricular diameter, and left ventricular systolic  

					function. This multi-faceted approach provides a  

					comprehensive understanding of the relationship  

					between left atrial enlargement and left ventricular  

					remodeling.  

					Clinical Relevance: The findings have significant clinical  

					implications, the positive correlation to both systolic and  

					diastolic functions suggesting that left atrial enlargement  

					may serve as a marker of left ventricular remodeling and  

					potential cardiovascular risk in hypertensive patients.  

					This can inform clinical practice and guide the  

					management of hypertensive patients.  

					be  

					a

					marker of LV remodeling and potential  

					Limitations of the Study  

					cardiovascular risk. The study also found negative  

					correlations between LAA/I and measures of left  

					ventricular systolic function, such as ejection fraction  

					(EF) and fractional shortening (FS), indicating that larger  

					atrial size is associated with reduced systolic function.  

					These findings align with previous research showing that  

					hypertensive heart disease often leads to LV remodeling,  

					including atrial enlargement and reduced systolic  

					function. Overall, this study provides valuable insights  

					into the relationship between left atrial enlargement, LV  

					remodeling, and cardiovascular risk in hypertensive  

					patients.  

					Cross-sectional Design: The cross-sectional design of the  

					study limits the ability to establish causality. Longitudinal  

					studies are needed to determine the temporal  

					relationship between left atrial enlargement and left  

					ventricular remodeling.  

					Potential for Selection Bias: The study population is limited  

					to hypertensive patients attending  

					echocardiogram laboratory, which may introduce  

					selection bias and limit the generalizability of the  

					findings to the broader hypertensive population.  

					a

					specific  

					Limited Assessment of Confounding Factors: While the study  

					addresses some potential confounders, there may be  

					other unmeasured factors, such as medication use,  

					lifestyle factors, and comorbidities, that could influence  

					the observed associations.  
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