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ABSTRACT 

BACKGROUND: Left atrial 

(LA) size reflects diastolic burden and 

was considered by many investigators 

to be a prognostic parameter of 

common cardiovascular death. 

However, the association between LA 

size and function and elevated 

pulmonary artery pressure in Ischemic 

Heart Disease (IHD) has not been well 

investigated. We hypothesized that LA 

size and function are associated with 

pulmonary hypertension (PH) in IHD. 

METHODS: Eighty patients with 

Coronary Artery Disease (CAD) were 

studied divided into two groups (ACS 

and chronic IHD). Twelve lead ECG 

was done to detect any abnormalities 

either LA enlargement, CAD or PH. 

Transthoracic echocardiography (TTE) 

was done to assess LA dimensions, 

volume and function and assessment of 

PASP. LA size was determined in 

three different methods; namely, LA 

volume index (LAV), LA area index, 

and LA dimension. LAV total 

emptying fraction was also determined. 

Pulsed Doppler E, A, E/A, tissue 

Doppler E', and E/E' were measured. 

Pulmonary artery systolic pressure 

(PASP) was estimated. RESULTS: All 

LA size parameters are significantly 

associated with PH. LAV emptying 

fraction, E, E/A, and E/E' were also 

associated with PH significantly. CAD 

patients with PH showed larger LA 

size, higher E, E/A, and E/E' and lower 

LAV emptying fraction and A than 

CAD patients without PH. 

CONCLUSION: LA size and 

function are related to PH in CAD 

patients. 
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INTRODUCTION 

The interest of the left atrium (LA) 

has resurged over the recent years. In 

the early 1980s, multiple studies were 

conducted to determine the normal 

values of LA size. Over the past 

decade, LA size as an imaging 

biomarker has been consistently shown 

to be a powerful predictor for 

outcomes, including major public 

health problems such as atrial 

fibrillation, heart failure, stroke, and 

death.(1) More recently, functional 

assessment of the LA has been shown 

to be a marker of cardiovascular 

outcomes and current available data 

suggest that the combined evaluation 

of LA size and function will augment 

prognostication.(2) Left atrial (LA) 

size reflects diastolic burden and is a 

prognostic parameter of common 

cardiovascular death. However, the 

association between LA size and 

function and pulmonary hypertension 

(PH) in Acute Coronary Syndrome 

(ACS) has not been well 

investigated.(3)  Left atrial (LA) size 

has been identified as a predictor of 

heart failure and of survival in patients 

with cardiovascular and 

cerebrovascular diseases.(4) 

Pulmonary hypertension (PH) is a 

relatively common finding in patients 

with coronary artery disease (CAD) 

and is usually associated with 

increased morbidity and mortality. 

(5)Although initial studies focused on 

patients with reduced left ventricular 

ejection fraction, more recent studies 

have shown left ventricular diastolic 

dysfunction is the most common cause 

of PH.(6)  

On the other hand, Saraiva et al. 

showed that left atrial function had a 

significant correlation with right 

ventricular systolic pressure in chronic 

mitral regurgitation and that PH may 

not only depend on mitral regurgitation 

severity but also on LA function.(7) 

However, the association between LA 

size and function and PH in ACS has 

not been well investigated.  

PATIENTS AND METHODS 

This study is carried out to 

examine left atrial dimensions, volume 

and function in patients with ischemic 
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heart disease and weather pulmonary 

hypertension is present or not. 

This  study  include  80  patients  

of  both  sexes  and  different ages that 

had been selected from cardiology 

department FAYOUM UNIVERSITY 

HOSPITAL, who were put into two 

groups. Thirty  patients ,who were 

presented with acute coronary 

syndrome (ACS), are included in 

(Group II), compared with a control 

group of fifty patients diagnosed with 

chronic ischemic heart disease 

_chronic coronary syndrome (CCS)_ 

which are included in (Group I). 

Exclusion Criteria are Right 

ventricular infarction, chronic 

obstructive pulmonary disease, severe 

mitral regurgitation, mitral stenosis, 

and aortic stenosis, Chronic 

Hypertension and Atrial fibrillation. 

CCD patients satisfied one of the 

following inclusion criteria: history of 

myocardial infarction, angiographic 

evidence of >50% stenosis in ≥1 

coronary vessels, evidence of exercise-

induced ischemia by treadmill or 

nuclear testing, history of coronary 

revascularization, or documented 

diagnosis of CAD by a cardiologist. 

The study design was approved by the 

hospital ethics committee, and all 

participants were provided written 

informed consent. 

Both groups underwent ECG to 

detect ECG signs of left atrial 

abnormalities, CAD, and/or PH, and 

transthoracic echocardiography using 

GE healthcare Vivid S5® (TTE) to 

assess left atrial size and function, and 

PH. Data documented with the ECG 

included P wave duration, amplitude 

and morphology, duration between P 

waves, ST segment deviation, T wave 

changes, pathological Q wave, and 

QRS duration and morphology, while 

data documented with TTE included 

LAEDVi by area length and modified 

Simpson’s methods, LAESVi by area-

length and modified Simpson’s 

methods(8), LAEF by area-length 

method, E/A by transmitral flow, E/E′ 

by tissue Doppler imaging, and 

pulmonary artery systolic pressure 

(PASP) by continuous wave Doppler 

(9). 
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STATISTICAL ANALYSIS: 

Calculations were done using 

commercially available statistical 

software (SPSS 17.0, SPSS Inc., 

Chicago, IL, USA). Continuous 

variables were expressed as mean ± 

standard deviation (SD). PH was 

defined as PASP>40 mmHg according 

to the current criteria(10). Each 

variable was tested for correlation with 

PH by univariate logistic regression 

analysis. 

All variables with significant 

univariate association with PH were 

entered in a multivariate logistic 

regression analysis with PH as the 

dependent variable. The accuracy of 

different echocardiographic parameters 

for predicting PASP was assessed 

using a receiver operating 

characteristic (ROC) analysis. 

Continuous values were represented 

with mean ± SD and analyzed by 

unpaired Student’s t-test. A P-value of 

less than 0.05 was considered to be 

significant(11). 

 

RESULTS 

Correlation between LAV by A-L 

method with Pulmonary Atrial Systolic 

Pressure among CCS group showed 

statistically significant positive 

correlation between PASP and LA 

volume with A-L index. Also, 

Correlation between LAV by A-L 

method with Pulmonary Atrial Systolic 

Pressure among ACS Group showed 

high statistically significant positive 

correlation between PASP and LA 

volume with AL- index. 

Correlation between left atrial 

volume by Simpson's method with 
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PASP among CCS group showed high 

statistically significant positive 

correlation between PASP and LAESV 

(Maximum LA volume) with 

Simpson's-index. Also, there was 

statistically significant positive 

correlation between PASP and 

LAEDV (Minimum LA volume) with 

Simpson's-index. Correlation between 

left atrial volume by Simpson's method 

with PASP among ACS Group showed 

high statistically significant positive 

correlation between PASP and LA 

volume with Simpson's index. 

DISCUSSION 

In our study, there was a 

significant prevalence concerning age. 

Nearly 90% of males and females of 

the two studied groups were over age 

40, and this is in agreement with 

Rosamond et al. 2008 who reported 

that the Prevalence of CAD is highest 

in adults over age 35(12). In  our  

study   we  found   that  patients  with   

CCS (Group I) have an increase in  all 

left atrial dimensions ; anteroposterior , 

mediolateral and superoinferior  where 

patients presented with ACS (Group II) 

have  relative increase in atrial 

dimensions and those with CCS have 

progressive increase in all dimensions 

(P.value < 0.001) and this result was 

not different than that found in patients 

CAD(13). 

In our study, we found that LAV 

EF in patients of the two studied 

groups showed a strong and high 

significant negative correlation with 

LAVI either measured by A-L method 

or Simpson's method (P. value < 

0.001). Measuring LAVI either with 

A-L method or Modified Simpson's 

method showed no significant 

differences in values, and this is in 

agreement with Lang et al. 2015 who 

reported that A-L and Simpson's 

methods is acquired for the assessment 

of LAVI(14).  

In our study we found that patients 

with chronic IHD (group I) who have 

an increase in LAVI were associated 

with an increase in pulmonary artery 

systolic pressure yielding a high 

significant positive correlation between 

PASP and LAVI measured by A-L and 

Simpson's methods (P.value < 0.001). 

This result is in agreement with Miyata 

et al. 2012 who reported that LAV is 

associated with PH in CAD(15).  
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Also, we found that patients who 

presented with ACS (Group II) showed 

a strong positive correlation between 

LAVI and PASP (P.value < 0.001). PH 

is thought to be caused by the increase 

of left atrial pressure and pulmonary 

wedge pressure. And not only systolic 

heart failure but also diastolic heart 

failure cause PH(16).  

In our study we found that there is 

highly significant correlation between 

PASP and LA size, volume and 

function (P value < 0.001) in the two 

studied groups. This result is in 

agreement with Miyata et al. 2012 who 

concluded that All LA size and 

functional parameters are significantly 

associated with PH in CAD(15).  

 

CONCLUSION 

LA size, volume and function are 

related to PH, and are considered a 

good and robust prognostic tool for 

predicting PH in Ischemic Heart 

disease. 
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Figure 1: Comparison of etiology of Ischemia percentage in group I 

(CCS). 

 

 

 

 

 

 

 

 

Figure 2: Comparison of Site of infarction percentage in group II 

(ACS). 
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Table 1: Comparison of left atrium Volume among different 

study groups by Modified Simpson's Method: 

LA Volume 
Modified Simpson's 

Method 

Study Groups 

Group I 
(N=50) 

Group II 
(n=30) 

Mean ± SD Mean ± SD 

LAEDV 33 ±17.8 33.5 ±12 

LAESV 62.5 ±21.5 60.3 ±16.2 

LAEDV Indexed 17.4 ±8.8 17.8 ±6.1 

LAESV indexed 33.6 ±10.2 32.1 ± 7.9 

LAV EF (%) 48.5 ± 13.4 44.6 ± 7.5 
 

 

 

Table 2: Comparison of left atrium Function among different study 

groups by Tissue Doppler: 

Tissue Doppler 
 

Study Groups 

Group I 
(N=50) 

Group II 
(n=30) 

Mean ± SD Mean ± SD 

E' (cm/sec) 8.6 ±2.0 8.5 ± 1.9 

E/E' 7.9 ±3.1 8.4 ± 3.5 

 

 

 

 

Table 3: Comparison of Pulmonary Atrial Systolic Pressure and Left 

Ventricular ejection fraction among different study groups: 

 

Study Groups 

Group I 
(N=50) 

Group II 
(n=30) 

Mean ± SD Mean ± SD 
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PASP (mmHg) 34 ± 9 36 ±10 

LV EF (%) 54 ± 7 54 ± 8  
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Table 4: Correlation between LAV by A-L method with Pulmonary 

Atrial Systolic Pressure among group I "CCS": 

LAV (A-L) PASP P-value   Sig 

LAEDV 0.336 <0.001 HS 

LAESV 0.417* <0.001 HS 

LAEDV(Index) 0.332 <0.001 HS 

LAESV (Index) 0.408 <0.001 HS 
 

 

 

 

 

Table 5: Correlation between left atrial volume by Simpson's method 

with PASP among group I "CCS": 

LAV (Simpson) PASP P-value Sig 

LAEDV 0.353 <0.05 S 

LAESV 0.424 <0.001 HS 

LAEDV(Index) 0.345 <0.05 S 

LAESV (Index) 0.417 <0.001 HS 
 

 

Table 6: Correlation between LAV by A-L method with 

Pulmonary Atrial Systolic Pressure among Group II "ACS": 

LAV (A-L) PASP P-value Sig 

LAEDV 0.686 <0.001 HS 

LAESV 0.600 <0.001 HS 

LAEDV(Index) 0.694 <0.001 HS 
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LAESV (Index) 0.620 <0.001 HS 

 

Table 7: Correlation between left atrial volume by Simpson's 

method with PASP among Group II "ACS": 

LAV(Simpson) PASP P-value Sig 

LAEDV 0.685 <0.001 HS 

LAESV 0.586 <0.001 HS 

LAEDV(Index) 0.692 <0.001 HS 

LAESV(Index) 0.611 <0.001 HS 

 


