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Abstract: Left ventricular (LV) ejection fraction (EF)is the most commonly used measure of LV function. It is used in the risk 

stratification of patients with aortic stenosis. Recent studies indicate the prognosis of moderate AS with systolic dysfunction is poor. This 

underscores the importance of detecting mild degree of LV systolic dysfunction in patients with moderate AS.LV global longitudinal 

strain (GLS) is a more sensitive marker for LV systolic function than LVEF and provides more prognostic information than LVEF in 

patients with moderate aortic stenosis. 
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1. Introduction 
 

Moderate AS is associated with decreased survival 

compared with normal population. AS severity progress 

slowly over a period of years and LV pressure over load 

increases. The compensatory mechanism including 

concentric hypertrophy of LV reduces the LV systolic wall 

stress and maintain LV ejection fraction. However, it causes 

myocardial oxygen supply mismatch resulting in sub 

endocardial ischemia. With time myocardial fibrosis 

ensures. The development of LV myocardial fibrosis is one 

of the main pathophysiology for reduction of LV systolic 

function. As cardiac structural changes occur in parallel with 

increasing AS severity, LV fibrosis is considered to be a 

strong predictor of clinical outcomes in patient with aortic 

stenosis. LV myocardial fibrosis is reliably detected by Left 

ventricular global longitudinal strain  

 

Objective 

1) To estimate the LV systolic function in patients with 

Moderate AS by GLS 

2) To estimate the association of GLS and symptoms in 

patients with moderate AS 

 

2. Methodology 
 

We prospectively identified 50 consecutive patients with 

moderate aortic stenosis diagnosed by echocardiography at 

cardiology OP in Madras medical college. Moderate AS was 

defined as aortic Vmax of 3-3.9 m/sec, mean aortic gradient 

20-39 mmHg and aortic valve orifice area of >1 cm
2
 to 1.5 

cm
2
 by continuity equation. Detailed symptomatic history of 

the patients were asked and was defined as Prescence of any 

one of the following: shortness of breath, angina, syncope. 

LV ejection fraction was calculated by modified Simpsons 

method and LV filling pressure was assessed by mitral 

inflow velocity (E) and early diastolic tissue velocity of the 

medial and lateral annulus (e’). Global longitudinal strain 

was calculated as the averaged strain curve generated from 

all segments. 

 

Sample Size: 

50 participants 

 

Inclusion Criteria: 
1) Patients with moderate aortic stenosis 

2) Age >18 years 

 

Exclusion Criteria: 

1) Previous aortic valve surgery 

2) Active infective endocarditis 

3) Significant LV outflow tract obstruction 

4) More than mild aortic regurgitation 

5) More than mild mitral stenosis or regurgitation 

6) Atrial fibrillation 

7) Not willing to participate in study 

 

3. Statistical Analysis 
 

The data collected were entered into Microsoft excel 2019 

and the master chart was created. The qualitative variable 

was expressed using frequency and percentage and the 

quantitative variable using mean and standard deviation. To 

compare the distribution of qualitative variables between 

GLS ≤ -16% and GLS>-16%, chi square test was used. To 

compare the mean between GLS ≤ -16% and GLS>-16%`, 

independent samples T test was used. A P value of less than 

0.05 was considered to be statistically significant. 

 

4. Results 
 

The mean age among the participants was 67.04 ± 5.05 

years. 70% were males.  32% complained of shortness of 

breath, 6% of angina and 2% of syncope. The mean E/E’ 
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was 12.18 ± 1.97. 22% had E/e’ >14. The mean AVA was 

1.31 ± 0.13 cm
2
. The mean gradient was 30.78 ± 3.90 

mmHg. The mean ejection fraction was 60.28 ± 3.44 %. The 

mean GLS was -17.01 ± 1.60 (Table 1). 

 

33 (66%) had GLS score of less than or equalto -16% and 17 

(34%) had GLS of more than -16% (Fig 1). The mean age 

among those with GLS ≤ -16% was 65.33 ± 4.24 years and 

the mean age among those with GLS >-16% was 70.35 

±4.97. The mean age was significantly more among those 

with GLS > -16% than those with GLS ≤ -16%. Among 

those with GLS ≤-16%, 72.7% were males and among those 

with GLS >-16%, 64.7% were males. The distribution of sex 

was similar between GLS ≤ -16% and GLS >-16%. Among 

the participants who had reported symptoms, the proportion 

was 18.2% and 58.5% in GLS ≤ -16% and GLS > -16%, 

respectively. The proportion of participants with shortness of 

breath was more (58.58%) among those with GLS >-16% 

than those with GLS ≤ -16% (18.2%). The distribution of 

angina and syncope were found to be similar between the 

two categories of GLS with P value of more than 0.05. 

         

The mean E/E’ among those with GLS ≤ -16% was 11.23 ± 

1.64 and among those with GLS >-16%, the mean was 14.02 

± 1.05. The mean E/E’ was more in GLS >-16% than those 

with GLS ≤ -16%, The mean AVA was 1.34 ± 0.12 cm
2 

and 

1.23 ± 0.13 cm
2
 among those with GLS ≤ -16% and GLS>-

16%, respectively. The mean AVA was significantly lesser 

among those with GLS > -16% than those with GLS ≤ -16%. 

The mean Gradient was 29.88 ± 3.60 mmHg and 32.53 ± 

3.98 mmHg among those with GLS ≤ -16% and GLS > -

16%, respectively. The mean gradient was higher among 

those with GLS >-16% than those with GLS ≤ -16% (P 

value < 0.05). The mean ejection fraction was 60.33 ± 3.64 

and 60.18 ± 3.10 among those with GLS ≤ -16% and GLS > 

-16%, respectively. The mean ejection fraction was similar 

between the two GLS categories (Table 2).  Among the 

participants with GLS ≤ -16%, 6.1% had E/e’ >14 while 

among those with GLS > -16%, the proportion was 52.9%. 

The proportion of participants with increased E/e’ was 

significantly more among those with GLS > -16% than those 

with GLS ≤ -16% with P value less than 0.05  

 

Table 1: Baseline characteristics among the participants 
Variable n (%) 

Age 67.04 ± 5.05 

Sex Male 35 (70) 

Female 15 (30) 

Symptoms Angina 3(6) 

Shortness of breath 16 (32) 

Syncope 1(2) 

E/E’ 12.18±1.97 

Diastolic 

dysfunction 

Yes 11 (22) 

No 39 (78) 

AVA (cm2) 1.31 ± 0.13 

Gradient (mmHg) 30.78 ± 3.90 

Ejection fraction (%) 60.28±3.44 

Global longitudinal strain -17.01±1.60 

 

 

 

 

 

Table 2: Comparison of variables between the groups with 

GLS ≤ -16% and GLS >-16% 
Variable GLS≤ -16% GLS>-16% P value 

Age (in years) 65.33 ± 4.24 70.35±4.97 0.001 

Sex 
Male 24 (72.7) 11 (64.7) 0.558 

Female 9 (27.3) 6 (35.3) 

Symptomatic 
Yes 6(18.2) 10(58.5) 0.004 

No 27 (81.8) 7 (41.2) 

Angina 
Yes 2 (6.1) 1 (5.9) 0.980 

No 31 (93.9) 16 (94.1) 

Shortness of 

breadth 

Yes 6 (18.2) 10 (58.8) 0.004 

No 27 (81.8) 7 (41.2) 

Syncope 
Yes 1 (3) 0 0.468 

No 32 (97) 17 (100) 

E/E’ 11.23 ± 1.64 14.02 ± 1.05 0.001 

AVA (cm2) 1.34 ± 0.12 1.23 ± 0.13 0.005 

Gradient (mmHg) 29.88±3.60 32.53±3.98 0.021 

Ejection fraction 60.33± 3.64 60.18 ± 3.10 0.880 

 

 
Figure 1: Pie chart showing categories with regard to global 

longitudinal strain 

 
Figure 2: Bar chart showing increased E/e’ between GLS ≤ 

-16% and GLS > -16%. 

 

5. Discussion 
 

Moderate AS has been reported to be associated with 

decreased survival when compared with the normal 

population. Strange et al reported that the 5-year mortality 

was 56% in total of 3315 patients with moderate AS. 

Conventional echocardiographic measures such as Ejection 

fraction and fractional shortening may not accurately reflect 

the complex mechanism of LV function. Zhu et al 

demonstrated LVEF cannot predict outcomes in patients 

with moderate AS with preserved LVEF.  Speckle tracking 

echocardiography is a non-Doppler modality, angle-

independent, allowing measurement of myocardial 

deformation. LV GLS is derived from LV apical 2 chamber, 

3 chamber and 4 chamber views. With experience LV GLS 

can be calculated with good feasibility and reduced inter 

observer variability. The obvious advantage of LV GLS over 

LVEF lies in the fact that subclinical LV dysfunction, early 

structural and morphological damage can be detected better. 

In our study even though LVEF is normal in all patients LV 

GLS was reduced in 34%. patients with reduced GLS tend to 
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be older, more symptomatic and had higher filling pressure. 

Comorbidities, such as CAD, hypertension, diabetes 

mellitus, obesity, or atherosclerosis, could also contribute to 

impaired GLS in moderate AS. Jan Stassen et al have 

demonstrated moderate AS with reduced GLS will have bad 

prognosis when compared with moderate AS with preserved 

GLS. Zhu et al showed patients with moderate AS and 

reduced GLS have higher mortality even after aortic valve 

replacement.  

 

6. Conclusion 
 

LV global longitudinal strain is a better indicator of LV 

function than LV ejection fraction in moderate aortic 

stenosis. Patient with reduced LVGLS tend to be older, more 

symptomatic and have increased filling pressure. Risk 

stratification with GLS could therefore improve 

identification of subgroup of patients who have increased 

risk of adverse events 
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