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ABSTRACT 

Background: Left atrial (LA) speckle tracking echocardiography (STE) is a newer echocardiographic 

technique for strain and strain rate analyses that tracks ‘speckles’ or natural acoustic markers in the two-

dimensional (2D) ultrasound image. STE has been described for assessment of regional and global LA 

function. Systemic Lupus Erythematosus (SLE) is a chronic autoimmune disease that is characterized by 

inflammation and damage to multiple organ systems. Cardiac involvement can be seen in over 50% of lupus 

patients. 

Objective: To evaluate LA function and volume by STE-derived strain and strain rate in SLE patients 

compared to controls and assess the relationship of LA function and varying grades of Left ventricular 

diastolic dysfunction (LVDD) in SLE patients. 

Patients and Methods: Sixty SLE patients aged 20 to 40 with normal LV systolic function (LVEF > 50%).  

SLE patients met the 2012 ACR revised criteria for SLE, were enrolled in this study. Age and sex matched 

apparently healthy forty subjects were included in this study as controls. Both of patients and control groups 

were selected from the attendants of Rheumatology Department and Cardiology Department of Al-Azhar 

University hospitals. 

Results: No statistically significant difference between patients and control groups as regarding age, gender, 

body surface area (BSA), systolic blood pressure (SBP) and Diastolic blood pressure (DBP). The Left atrial 

volume index (LAVI) was significantly larger in the SLE patients group than that in control group. Diastolic 

function was normal in 31.66%, impaired relaxation in 26.7%, pseudo normal in 38.33% and restrictive in 

3.34%. Global strain, derived as an average of all segments, was 25.80±6.33 in SLE group vs. 33.12±8.71 in 

control group. Septal, lateral and apical longitudinal strains reduced in SLE patients with significantly 

differences between both groups.LA SRa increased in SLE group compared with that in control group 

(1.97±0.47 vs 1.57±0.60). There were significant differences in LAVI, SRs, SRe and SRa among normal and 

abnormal diastolic function in patients of the SLE group. The correlation between LVDD and left atrial SRs, 

SRe and, SRa showed that there were significant correlations with SRs, SRe but not significant with SRa. 

Conclusion: LA function impaired in SLE patients. Left atrial remodeling and impaired LA mechanical 

functions can be detected accurately with speckle tracking echocardiography. Assessment of LA strain 

represents a simple, accurate and reproducible technique to evaluate LA function.  

Keywords: Lupus erythematosus, Left atrial, LVDD, Echocardiography. 
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INTRODUCTION 

     Cardiovascular disease (CVD) is being 

diagnosed with increasing frequency and 

is currently detected in up to 50% of SLE 

patients. All cardiac structures may be 

involved, including the pericardium, 

endocardium, myocardium, coronary 

arteries and conductive tissue (Bartels et 

al., 2014). Compared to the general 

population, Systemic Lupus 

Erythematosus (SLE) patients have a 2 to 

9-fold higher risk of cardiovascular 

events, such as myocardial infarction, 

stroke and heart failure (Hesselvig et al., 

2017). 

     The long-term inflammatory burden 

and immune abnormality can result in 

serious damage to the heart. It has been 

reported that left ventricular diastolic 

dysfunction (LVDD) is common, early 

and persistent in SLE patients, and may be 

a manifestation of cardiac involvement 

preceding systolic dysfunction (Shang et 

al., 2012). LVDD elevates left 

intraventricular pressure during diastole, 

increasing the load on the left atrium (LA) 

and inducing the LA remodeling (Hsiao et 

al., 2012). 

     The LA contributes to cardiac 

hemodynamics by modulating LV filling 

through the interplay of atrial reservoir, 

conduit, and booster contractile function. 

The LA has additionally been identified as 

an important biomarker of cardiovascular 

disease and adverse cardiovascular 

outcomes. The noninvasive assessment of 

LA anatomy and function has been 

performed predominantly by 

echocardiographic volumetric and 

Doppler analyses (Vieira et al., 2014). 

     LA speckle tracking echocardiography 

(STE) is a newer echocardiographic 

technique for strain and strain rate 

analyses that tracks ‘speckles’ or natural 

acoustic markers in the two-dimensional 

(2D) ultrasound image. The geometric 

shift of each speckle position is traced 

throughout the cardiac cycle (Vieira et al., 

2014). Recently, STE has been described 

for assessment of regional and global LA 

function (Vianna-Pinton et al., 2010). By 

the STE, early detection of subclinical LA 

dysfunction plays a crucial role in the 

evaluation of many cardiac diseases. 

Atrial strain has now been evaluated in 

multiple conditions, including 

hypertension, diabetes, heart failure, 

ischemic and valvular heart disease, and 

atrial fibrillation (Liu et al., 2014), 

including the facilitation of stroke risk 

calculation and assessment of prognostic 

implications (Obokata et al., 2014). 

     The aim of this study was to evaluate 

LA function and volume by STE-derived 

strain and strain rate in SLE patients 

compared to controls and assess the 

relationship of LA function and varying 

grades of LVDD in SLE patients. 

SUBJECTS AND METHODS 

     Sixty SLE patients aged 20 to 40 with 

normal LV systolic function (LVEF > 

50%). SLE patients met the 2012 ACR 

revised criteria for SLE, were enrolled in 

this study. Age and sex matched 

apparently healthy forty subjects were 

included in this study as controls. Both of 

patients and control groups were selected 

from the attendants of Rheumatology and 

Cardiology Departments, Al-Azhar 

University Hospitals from October 2018 

to January 2020. Informed consents were 

taken from patients and control after full 

explanation of the purpose and nature of 

the study. 
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Subjects were divided into two groups: 

1. Group I (Patient group) included (60) 

individuals with SLE. All patients 

fulfilled the American College of 

Rheumatology (ACR) diagnostic 

criteria of SLE (ACR, 2012). 

2. Group II (Control subjects) included 

(40) healthy individuals. 

Exclusion criteria: 

• Significant valvular disease. 

• Atrial fibrillation. 

• Pericardial heart disease. 

• Patients with prosthetic mitral valve. 

• Patients with LV systolic dysfunction 

(EF <50%). 

• Patients with bad echo window or who 

completed study cannot be performed. 

     All the Patients and controls were 

subjected to the following: 

I. HISTORY TAKING: 

• Full medical history with special 

emphasis on: 

1. Anthropometric data (age, gender, 

body weight). 

2. History of diabetes mellitus (DM), 

hypertension and dyslipidemia, 

diabetes mellitus, hypertension, 

hypercholesterolemia, cigarette 

smoking. 

3. Family history of premature 

coronary artery disease (CAD). 

II. EXAMINATION: General 

examination and local examination. 

 

 

 

III. INVESTIGATIONS: 

     The most recent laboratory testing 

was looked for in the medical files and 

recorded including: 

1. Routine Laboratory 

Investigations: Complete blood 

count, erythrocyte sedimentation rate, 

C - reactive protein, renal function 

tests and complete urine analysis. 

2. Immunological investigations: 

• ANA test by immunofluorescence 

technique. 

• Anti-ds DNA antibodies by 

immunofluorescence technique. 

Conventional Echocardiography:  

     Conventional echocardiograms were 

acquired using a Philips ultrasound 

machine (Philips Medical Systems) with a 

broad band transducer (S5-1, 2–5MHz). 

All study participants were evaluated by 

two-dimensional echocardiography. LA 

dimension (LAD), left ventricular end 

diastolic diameter (LVEDD) and end 

systolic diameter (LVESD) were 

measured using M mode from the 

parasternal long axis view. LA volume 

was measured from standard apical 4-

chamber views at end-systole just before 

mitral valve opening. LA borders were 

traced using planimetry in control and 

study subjects. The borders consisted of 

the walls of the left atrium excluding 

pulmonary veins and left atrial appendage. 

The biplane method of disks was used to 

calculate LA volume.  LAVI was 

calculated by dividing LA volume by 

body surface area of subjects (Paul et al., 

2010). 

     Peak transmitral flow E and A wave 

velocity, E wave deceleration time, were 
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measured from the apical 4-chamber view. 

The LV ejection fraction (LVEF) was 

measured by Simpson’s biplane method 

from the apical four- and two-chamber 

views.  Pulsed wave Doppler was used to 

measure transmitral flow peak velocities 

in early (E) and late diastole (A), E/A 

ratio and E-wave deceleration time (DT) 

by placing the sample volume at the mitral 

leaflet tips in the apical four-chamber 

view. Tissue Doppler imaging was used to 

measure the peak velocity in early (E0) 

and late (A0) diastole with the sample 

volume placed at the lateral annulus.  In 

this study, we used lateral mitral annulus 

velocity instead of the septal annulus 

velocity in view of the adverse effect of 

pulmonary hypertension on the 

interventricular septum. The E/E0 ratio 

was calculated as an estimate of LV 

diastolic pressure (Ommen et al., 2010). 

Additionally, lateral E0 <10.0 cm/s was 

used to define impaired LV myocardial 

relaxation (Nagueh et al., 2010). 

     Speckle tracking echocardiography 

STE images were acquired using a Philips 

ultrasound machine (Philips Medical 

Systems) with a broadband transducer 

(S5-1, 2–5 MHz). The images were 

coupled with an electrocardiographic 

record. Two dimensional speckle tracking 

strain (S) and strain rate (SR) analysis 

were performed, using special software 

(QLAB, version 8.1; Philips Medical 

Systems) with an LA zoomed view from 

the apical four chamber view and acquired 

at>70 fps. The LA endocardium was 

manually drawn in end systole; thereafter 

the endocardial borders were 

automatically tracked by the computer 

software throughout the cardiac cycle. 

     The LA myocardial width was adjusted 

by varying the thickness of the region of 

interest (ROI) applied to track the LA 

borders. The LA myocardium was divided 

into six segments (basal, middle and 

apical segments of the atrial septum and 

lateral wall, respectively) and LA apex 

segment. The software displayed peak 

longitudinal left atrial systolic strain (S) 

for each of the seven individual segments 

and the averaged global strain (Figure 1: 

a). The systolic (SRs), early diastolic 

(SRe) and late diastolic (SRa) longitudinal 

strain rates were determined as the 

averaged global LA strain rates from 

seven individual segments (Figure 1: b). 

Figure (1): Measurement of left atrial strain (a) and strain rate (b). Abbreviations: (a) 

Global strain: global atrial longitudinal systolic strain. (b) SRs: global atrial 

longitudinal strain rate during ventricular systole; SRe: global atrial 

longitudinal strain rate during ventricular early diastole; SRa: global atrial 

longitudinal strain rate during ventricular late diastole. 



 

 

 EVALUATION OF LEFT ATRIAL FUNCTION BY 2D SPECKLE… 
2861 

     LA SRs was measured during LA 

passive stretching and left ventricular 

systole, which was taken as an index of 

LA reservoir function (Cianciulli et al., 

2010). Similarly, SRe and SRa were 

measured during early and late diastole as 

indices of LA conduit and contractile 

function, respectively (Eshoo et al., 2011). 

Statistical analysis: 

     Data were statistically described in 

terms of range, mean ± standard deviation 

(± SD), frequencies (number and 

percentages of cases) when appropriate.  

Differences in baseline characteristics 

between patients with and without the 

primary end point were assessed using 

Student t test, Mann–Whitney U test, or 

χ2 when appropriate.  o compare 

categorical data, Pearson Chi square (X2) 

test was performed. Fisher’s exact two-

tailed probability test was used instead 

when the expected frequency is less than 

5.  Correlation between various variables 

was done using Spearman rank correlation 

equation for non-normal variables. P 

values < 0.05 were considered significant. 

All calculations were done using SPSS 

computer programs (Statistical Package 

for the Social Sciences; SPSS Inc., 

Chicago, IL, USA) version 23. 

 

RESULTS 

 

     Sixty SLE patients aged 20 to 40 with 

normal LV systolic function (LVEF > 

50%). SLE patients were enrolled in this 

study. Healthy forty subjects were 

included in this study as controls. Subjects 

were divided into two groups: Group I; 

this group will include (60) individuals 

with SLE. Group II; this group will 

include (40) healthy individuals. Patients 

group were 54 (90%) females and 6(10%) 

males, their mean ages was 32.23±5.26 

years). The controls were 32(80%) 

females and 8(20%) males; their mean age 

was 31.82± 5.06). There was no 

statistically significant difference between 

patients and control groups as regarding 

age, gender, BSA, SBP and DBP (Table 

1). 

 

Table (1): Demographic data of the studied groups 

Groups  

Variables 

Patient group 

(n=60) 

Control group 

(n=40) 
P 

G
en

d
er

 

Male 
n 6 8 

>0.05 
% 10% 20% 

Female 
n 54 32 

% 90% 80% 

Age (ys) Mean ±SD 32.23±5.26 31.82± 5.06 >0.05 

BSA (m2) Mean ±SD 1.82±0.43 1.73±0.09 >0.05 

SBP (mmHg) Mean ±SD 123.65±16.74 121.34±20.72 >0.05 

DBP (mmHg) Mean ±SD 76.90±9.35 78.02±4.72 >0.05 
BSA= Body surface area (m2), SBP = Systolic blood pressure (mmHg), DBP = Diastolic blood pressure. 
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     LA dimension was not significantly 

different between both groups (p>0.05). 

The LAVI was significantly larger in the 

SLE patients group than that in control 

group (34.57±7.11 vs. 27.63±9.25 ml/m2, 

p=0.031). LVEDD and LVESD and 

LVEF were similar in the SLE group and 

controls (Table 2). 

 

Table (2): Comparison between the patients and the control groups regarding 

conventional echocardiographic features 

Groups  

Variables 

Patients group 

(n=60) 

Control group 

(n=40) P-value 

Mean± SD Mean± SD 

LA dimension (mm) 35.23±4.02 33.80±4.63 >0.05 

LAVI (mL/m2) 34.57±7.11 27.63±9.25 <0.001 

LV end-diastolic dimension (mm) 48.54±4.54 47.94±4.98 >0.05 

LV end-systolic dimension (mm) 31.37±3.49 31.22±3.84 >0.05 

LV ejection fraction (%) 65.41±3.97 64.24±4.82 >0.05 
LA: left atrium; LV: left ventricle; LAVI: maximum left atrial volume indexed to BSA. 

 

     LV diastolic function parameters 

including peak E and A velocities, E/A 

ratio, DT, and E/E\ were not significantly 

different between patients and control 

groups (p>0.05). Diastolic function was 

normal in 19(31.66%), impaired 

relaxation 16(26.7%), pseudo normal 

23(38.33%) and restrictive 2(3.34%) 

(Table 3). 

 

Table (3): Comparison between the patients and the control groups regarding LV 

diastolic function 

Groups 

Variables 

Patients 

group 

(n=60) 

Control 

group 

(n=40) 

Mann 

Whitney 

U test 

P-value 

E (cm/s) 

mean± SD 

 

77.37±18.30 

 

82.70±3.90 

 

- 

 

>0.05 

A (cm/s) 
median 

Min. – Max. 

 

70.50 

(47-82.5) 

 

69.10 

(47.1-79.7) 

 

0.971 

 

0.331 

E/A ratio 
mean± SD 

 

1.35±0.31 

 

1.33±0.24 

 

- 

 

>0.05 

E\ (cm/s) 10.01±1.82 11.72±2.42 - >0.05 

E/ E\ ratio 
median 

Min. – Max. 

 

8.72 

(5.9-16.11) 

 

7.83 

(5.56-16) 

 

1.555 

 

0.120 

Deceleration time (ms) 167.58±31.59 159.10±30.83 - >0.05 

Diastolic 

filling 

pattern 

Normal, n (%) 19 (31.66%) 37 (92.5%) 

 0.001 

Impaired relaxation, 

n (%) 
16 (26.7%) 2 (5%) 

Pseudo normal, n 

(%) 
23 (38.33%) 1 (2.5%) 

Restrictive, n (%) 2 (3.34%) 0 (0%) 
E: mitral early diastolic inflow velocity; A: mitral late diastolic inflow velocity; É: early diastolic mitral 

annular tissue Doppler velocity; A: late diastolic mitral annular tissue Doppler velocity; LA: left atrium; LV: 

left ventricle. 
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     In this study, global strain, derived as 

median (range) of all segments, was 

22.4(16-28.7) in SLE group vs. 28(16.3-

34.2) in control group (p=0.001). Septal, 

lateral and apical longitudinal strains were 

reduced in SLE patients with significantly 

differences between both groups. There 

was no significant difference in SRs 

between SLE and control groups 2(1.77-

2.99) vs. 1.95(1.45-2.70), p>0.0). LA SRe 

was decreased in the SLE group compared 

with that in control group -2.15(1.76-2.7) 

vs. -2.92(1.66-3.21), p<0.05). LA SRa 

was increased in SLE group compared 

with that in control group (-1.85(1.78-3.0) 

vs. -1.42(1.36-2.47), p<0.05) (Table 4). 

 

Table (4): Comparison between the patients and the control groups regarding 

speckle tracking parameters 

Groups 

Variables 

Patients group 

(n=60) 

Control group 

(n=40) 
Mann 

Whitney 

U test 

P-

value Median 

(min-max) 

Median 

(min-max) 

Global strain (%) 22.4(16-28.7) 28(16.3-34.2) 4.426 0.001 

Basal septum strain (%) 25.3(17.6-31.2) 30.6(18.2-37.4) 2.931 0.003 

Mid septum strain (%) 33.5(21.3-38.4) 41.6(23.1-44.8) 5.231 <0.001 

Apical septum strain (%) 14.7(9.32-18.3) 18.63(8.76-22.5) 2.431 0.027 

Basal lateral strain (%) 23.6(11.32-26.2) 32.8(14.22-35.70) 4.542 <0.001 

Mid lateral strain (%) 29.2(16.45-33.61) 37.8(17.32-40.11) 4.335 <0.001 

Apical lateral strain (%) 7.52(5.34-11.30) 15.14(6.22-18.61) 5.147 <0.001 

Apex strain (%) 5.7(3.64-6.33) 9.42(3.73-11.3) 3.892 <0.001 

SRs 2(1.77-2.99) 1.95(1.45-2.70) 0.885 0.37 

SRe -2.15(1.76-2.7) -2.92(1.66-3.21) 2.305 0.025 

SRa -1.85(1.78-3.0) -1.42(1.36-2.47) 2.152 0.032 
SRs: systolic strain rate; SRe: early diastolic strain rate; SRa: late diastolic strain rate. 

 

     Left ventricular diastolic dysfunction 

(LVDD) SLE groups was compared as 

normal or abnormal diastolic function 

(including normal, impaired relaxation 

and pseudo-normal and restrictive groups) 

using Mann Whitney U test. There were 

significant differences in LAVI, SRs, SRe 

and SRa among normal and abnormal 

diastolic function in patients of the SLE 

group (p<0.05) (Table 5). 

 

Table (5): Differences in left atrial parameters of SLE patients based on diastolic 

function 

Groups 

 

 

 

Parameters 

Diastolic function 

in patients group (n=60) 
Mann Whitney 

U test 
P-value Normal Abnormal 

Median 

(min-max) 

Median 

(min-max) 

LAVI (ml/m2) 29.6(26.0-33.7) 34.1(27.3-37.2) 2.240 0.019 

SRs  2.10(1.85-2.99) 1.73(1.77- 2.35) 3.271 0.01 

SRe -2.41(1.88-2.7) -1.96(1.76-2.34) 4.863 0<0.001 

SRa -1.80(1.78-2.48) -2.25(2.06-3.0) 4.529 0<0.001 
SRs: systolic strain rate; SRe: early diastolic strain rate; SRa: late diastolic strain rate. 
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     In this table, the correlation between 

LVDD and left atrial SRs, SRe and, SRa 

showed that there were significant 

positive correlations with SRs (r=0.329, 

p=0.010), SRe (r=0.274, p=0.034) but not 

significant with SRa (r=0.197, p=0.131) 

(Table 6). 

 

Table (6): Correlation between LVDD and left atrial SRs SRe and SRa 

Correlation  

LVDD 
r P-value 

SRs 0.329 0.010 

SRe 0.274 0.034 

SRa -0.197 >0.05 

 

DISCUSSION 

     Patients group were 90% females and 

10% males, their mean ages was 

32.23±5.26 years. The controls were 80% 

females and 20% males. Their mean age 

was 31.82± 5.06. Mok (2011) reported 

that Systemic lupus erythematosus (SLE) 

is a chronic autoimmune disease that 

mostly affects young women. 

     In this study, there was no statistically 

significant difference between patients 

and control groups as regarding age, 

gender and BSA. Our results showed no 

significant differences between both 

groups. This can help in exclusion of 

effect of age and BSA on left atrial 

function. Some studies have shown a 

small yet significant relationship between 

age and LA strain and strain rate (Gan et 

al., 2018). Morris et al. (2015) showed the 

difference in reservoir function persisted, 

but there was no difference in contractile 

function. A study demonstrated that with 

increasing body surface area, there were 

significant decreases in reservoir strain 

and contractile strain (Pathan et al., 

2017). 

     In this study, LA dimension was not 

significantly different between both 

groups. LVEDD and LVESD and LVEF 

were similar in the SLE group and 

controls. The LAVI was significantly 

larger in the SLE patients group than that 

in control group. Our findings were in line 

with Dai et al. (2016) who found that the 

LAVI was significantly larger in the SLE 

group than that in control group.  This can 

be explained by elevations of left 

intraventricular pressure during diastole, 

increasing the load on the left atrium (LA) 

and inducing the LA remodeling (Hsiao et 

al., 2012). Also, in accordance with Kucuk 

et al. (2018), conventional 

echocardiography parameters were not 

statistically different between groups. 

     These results suggested that LA 

structural change was also influenced by 

LVDD. Due to the thinness of the LA 

wall, it is easily influenced by pressure 

and volume load. When left ventricular 

diastolic function is impaired, end-

diastolic pressure increases, and 

consequently, LA pressure load will 

increase, leading to LA enlargement 

(Shang et al., 2012). 

     STE analysis has been demonstrated to 

be a feasible method to assess global and 

phasic LA longitudinal strains and strain 

rates in healthy subjects and in patients 

with LA dysfunction (Kurt et al., 2014). 

SRs has been used as an index of LA 

reservoir function (Cianciulli et al., 2010), 
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while SRe and SRa are accepted as 

indices of LA conduit and LA contractile 

function, respectively (Eshoo et al., 2011). 

     In this study, global strain was reduced 

in SLE group vs. control group. Septal, 

lateral and apical longitudinal strains 

reduced in SLE patients with significant 

differences between both groups. LA SRe 

was decreased in the SLE group compared 

with that in control group.  LA SRa was 

increased in SLE group compared with 

that in control group. When the left 

ventricular diastolic function was normal 

in the SLE group, there were no 

significant differences in SRs, SRe and 

SRa between the normal diastolic function 

group in SLE and the control group. 

     The reduction in LA SRe and increase 

in positive SRa indicated that the changes 

in LA function of SLE patients were 

likely characterized by impaired conduit 

and enhanced booster pump functions. 

The source of SLE-altered atrial 

myocardium deformation dynamics via 

left ventricular diastolic dysfunction and 

stiffness of the atrial myocardium fibres 

may be the chronic inflammatory state and 

immune complex deposition (Guettrot-

Imbert et al., 2011). 

     According to the Dai et al. (2016) 

results of STE showed positive SRe 

decrease (conduit function) and positive 

SRa increase (pump function). In pseudo 

normal and restrictive group, left 

ventricular relaxation and compliance all 

fell, early and late diastolic pressure 

increased, and LA pump function was 

beyond the compensatory limit, and 

declined in late diastole. Positive SRe and 

SRa were both decreased. The above 

results demonstrate that left ventricular 

diastolic dysfunction plays a progressive 

role in the deterioration of LA function. 

Similarly our results demonstrated that 

LA global S, SRs and positive SRe were 

reduced in SLE patients. 

     Left ventricular diastolic dysfunction 

(LVDD) in control and SLE groups was 

compared as normal or abnormal diastolic 

function (including normal, impaired 

relaxation and pseudo-normal and 

restrictive groups). This means that LA 

deformation dynamics were impaired in 

SLE patients compared with age-matched 

and gender-matched controls, the 

magnitude of LA impairment was 

increased with the severity of LVDD. In 

agreement with Dai et al. (2016), they 

found that left atrial peak systolic strains 

were reduced in all seven segments of the 

SLE group and Global strain was 

decreased in SLE group vs control healthy 

group. 

     Acar et al. (2015) found significantly 

decreased values of the left atrial peak 

systolic strain by using 2–dimensional 

speckle tracking echocardiography and 

larger volumes of the LA than the control 

group. Kurt et al. (2014) were 

demonstrated that diastolic heart failure is 

associated with larger LA volumes and 

decreased LA peak systolic strain. The 

major problem caused an increase in LA 

volume and decrease in LA peak systolic 

strain in patients with SLE may be the 

reduced diastolic reserve due to the 

abnormal myocardial relaxation. During 

diastole, the greater LV filling pressure 

reflects the greater pressure gradient vs. 

the left atrium, which in turn is a 

consequence of atrial enlargement (Hsiao 

et al., 2012). 

     Also, Perez-Topete et al. (2019) 

reported that SLE patients had lower 
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myocardial deformation of the LA, which 

is expressed as a lower diastolic function 

correlating with early subclinical 

myocardial damage. Several studies have 

described LV diastolic dysfunction in SLE 

patients, including that it is more 

pronounced in patients with active disease 

(Teixeira et al., 2010 and Chen et al., 

2016). 

     In this study, the correlation between 

LVDD and left atrial SRs and SRe were 

significant correlations. In consistent with 

Morris et al. (2015) who reported that LA 

strain has been shown to correlate with the 

degree of diastolic dysfunction. By 

comparing 329 normal adults to 377 

adults with diastolic dysfunction. They 

demonstrated that LA function derived 

both volumetrically and by 2D STE strain, 

was inversely related to LV filling 

pressure (mitral E/E' ratio) and to the 

degree of LV diastolic dysfunction. 

     Also, Guan et al. demonstrated 

significant changes in LA strain rate 

parameters between different grades of 

LV diastolic dysfunction in subjects with 

preserved LVEF, despite no significant 

difference in LA volume between the 

groups (Guan et al., 2010). Compared 

with patients with normal diastolic 

function, patients with mild diastolic 

dysfunction had significantly reduced E sr 

and S sr but increased A sr. Another study 

Cameli et al. (2016) demonstrated that LA 

systolic strain (measured using STE) 

inversely correlated with LV end diastolic 

pressure. Similar to the E/E' ratio, LA 

systolic strain correlates with LV end 

diastolic pressure in patients with 

preserved or mildly reduced LVEF, 

whereas in patients with moderate or 

severe reduction of EF, E/E' correlated 

poorly and LA systolic strain provided a 

better estimation of LV filling pressures. 

CONCLUSION 

     This study has reported that LA 

function was impaired in SLE patients. 

The changes in the LA deformation, 

dynamic function and volume of SLE 

patients were characterized by impaired 

conduit, decreased storage function and 

enhanced auxiliary pump activities. Left 

atrial remodeling and impaired LA 

mechanical functions can be detected 

accurately with speckle tracking 

echocardiography. Assessment of LA 

strain represents a simple, accurate and 

reproducible technique to evaluate LA 

function. LA strain and strain rate 

parameters are more sensitive than 

conventional parameters of atrial function. 

Strain parameters demonstrate alterations 

prior to alterations in LA volumes with 

new data regarding its prognostic 

relevance emerging rapidly. 
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تقييم وظيفة الأذين الأيسر فى مرضى الذئبة الحمراء عن 

طريق التتبع النقطى بالموجات فوق الصوتية ثنائية الأبعاد 
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مررررررئ الذئبرررررة الحمرررررراء سرررررو مررررررئ منررررراع  يتسرررررم بت ررررروين  جسرررررا   خلفيةةةةةة البحةةةةة  

يرررررر   مضررررررادة ذاتيررررررة النمررررررقة وترلرررررربات مررررررن المعقرررررر ات المناعيررررررة وعلررررررى المرررررر   الطو

يتسررررررربب العررررررربء االتاررررررراب  وااضرررررررطرام المنررررررراع  فررررررر   لحررررررراق  ضررررررررا  جسررررررريمة 

بالع يررررر  مرررررن ااعضررررراء وذلرررررو مرررررن ذرررررضا طررررررق متعررررر دة وعلرررررى     سرررررذ  الأعضررررراء 

سرررررر دو ا سامرررررا فررررر  المحافقرررررة علرررررى وظيفرررررة القلرررررب يرررررقت  القلررررربذ ويلعرررررب الأذيرررررن الأي

الطبيعيررررررة وذصومررررررا فرررررر  مرضررررررى  ذررررررتضا الوظيفررررررة ا  بسرررررراطية للبطررررررين الأيسررررررر  

ومرررررررن المعلرررررررو   ي الأذيرررررررن الأيسرررررررر يمرررررررا   فررررررر  المرا ررررررر  الم تلفرررررررة مرررررررن المررررررر ء 

 .ا  بساط  للبطين

تقيرررررريم وظيفررررررة و سررررررم الأذيررررررن الأيسررررررر فرررررر  مرضررررررى الذئبررررررة  الهةةةةةةدل مةةةةةة  البحةةةةةة  

  ء عررررررن طريررررررق التتبررررررع النقطرررررر  بالموجررررررات فرررررروق الصرررررروتية ثنائيررررررة الأبعررررررادالحمرررررررا

وتقيررررررريم العضورررررررة برررررررين وظيفرررررررة الأذيرررررررن الأيسرررررررر والررررررر  جات الم تلفرررررررة مرررررررن اذرررررررتضا 

 ذالوظيفة ا  بساطية للبطين الأيسر ف  مرضى الذئبة الحمراء

( مررررررن المرضررررررى الررررررذين تتررررررراو  011تضررررررمنا ال  الررررررة   المرضةةةةةة  وبةةةةةةر  البحةةةةةة  

عامرررررا مرررررع وظيفرررررة   قباضرررررية للبطرررررين الأيسرررررر    رررررر مرررررن  01 لرررررى  01ين  عمرررررا سم بررررر

( مررررررررررن 01ذ ووسررررررررررموا  لررررررررررى مسمرررررررررروعتين  المسموعررررررررررة الأولررررررررررى تمررررررررررم   % 01

المرضررررررى الررررررذين يعررررررا وي مررررررن مرررررررئ الذئبررررررة الحمررررررراء والمسموعررررررة ال ا يررررررة تمررررررم  

( مرررررررن المرضرررررررى الرررررررذين ا يعرررررررا وي مرررررررن مررررررررئ الذئبرررررررة الحمرررررررراء  مسموعرررررررة 01 

 . يث السن والنوع مع المرضى وي  ال  الةضابطة تتنالب من 
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 لرررررت  ا  معررررر ا ااجاررررراد ومقيرررررا  ااجاررررراد  م رررررن   تمرررررا  وصرررررو   نتةةةةةابح البحةةةةة  

فررررر  الوظيفرررررة اا قباضرررررية للاذيرررررن الأيسرررررر مرررررن ذرررررضا ا  فرررررائ ويمرررررة مقيرررررا  ا جاررررراد 

لض قبرررررائ فررررر  مرضرررررى الذئبرررررة الحمرررررراء مقا  رررررة بالأمرررررحاءذ  مرررررا بالنسررررربة للوظيفرررررة 

لاذيرررررن الأيسرررررر فقررررر  وجررررر     فرررررائ فررررر  ويمرررررة معررررر ا ا جاررررراد فررررر  ب ايرررررة ا  بسررررراطية ل

 .اا بساط ف  مرضى الذئبة الحمراء

ظارررررررر سنرررررررا  ذلررررررر  فررررررر  الوظيفرررررررة اا قباضرررررررية واا بسررررررراطية للاذيرررررررن  الأسةةةةةةةتنتا  

الأيسررررررر فرررررر  مرضررررررى الذئبررررررة الحمررررررراء بالررررررت  ا  الموجررررررات فرررررروق مرررررروتية علررررررى 

  مقيرررررا  ااجاررررراد ومعررررر ا ااجاررررراد القلرررررب عرررررن طريرررررق التتبرررررع النقطررررر  بوالرررررطة تح يررررر

مقا  رررررة بالأمرررررحاء ممرررررا يتطلرررررب العرررررضا الم  ررررر  لاررررر اء المرضرررررى لتفررررراد   ررررر و  

 .ضع  بعضلة القلب

الذئبررررررررة الحماميررررررررة  الأذيررررررررن الأيسررررررررر  ضررررررررع  البطررررررررين الأيسررررررررر  الكلمةةةةةةةةا: الدالةةةةةةةةة 

 ذاا بساط   ت طيط م   القلب


