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ABSTRACT: 
Background: The association between increased arterial stiffness and Left ventricular 

(LV) diastolic dysfunction (DD) has been well characterized, suggesting a close 

interaction between the arterial system and the left ventricle. Aortic pulse-wave velocity 

(PWV) is a measure of aortic stiffness, and it has an established prognostic role in 

cardiovascular diseases and in the general population. 

Aim: Evaluation of aortic PWV assessed by echocardiography as a new diagnostic 

parameter for LV DD by correlation with current echocardiographic LV DD indices, and 

also evaluation of aortic PWV prognostic value in patients with DD by correlation with 

Brain natriuretic peptide (BNP). 

Methods: This study was conducted at Ain-Shams and Helwan University hospitals from 

December 2017 to December 2018. It included 100 subjects aged from 55 to 60 years; 

they were divided into two groups, 1
st 

group (case group): 80 patients with asymptomatic 

LV DD with preserved ejection fraction ≥50%, 2
nd 

group (control group): 20 patients 

with normal diastolic function. All patients were subjected to full history and thorough 

physical examination. BNP, ECG and full echocardiography with assessment of aortic 

PWV were done. 

Results: A total of 100 patients were enrolled, 38 (47.5%) males in case group vs. 9 

(45%) in control group. Hypertension, diabetes and dyslipidemia were significantly 

higher in case vs. control (P-values: <0.001, 0.005, 0.002 respectively). Aortic PWV has 

significant positive correlation with both age and body mass index (r=0.422, r=0.847 

respectively with P<0.001 for both). Aortic PWV has significant positive correlation with 

E/e‘ (r=0.957, P<0.001), tricuspid regurge velocity (r=0.941, P<0.001), and left atrial 

volume index (r=0.947, P<0.001), but it has significant negative correlation with septal e‘ 

(r=-0.970, P<0.001) and lateral e‘ (r=-0.932, P<0.001). Aortic PWV has significant 

positive correlation with plasma BNP level (r=0.958, P<0.001). Aortic PWV was 

significantly higher in case vs. control group with mean values (15.5±1.32 vs. 10.11±0.78 

m/s respectively; P<0.001). The area under the ROC curve for aortic PWV to detect DD 

was 0.86 (95% CI, 0.76–0.98; P<0.001) and the optimal cutoff point of 12.5 m/s 

produced 92.3% sensitivity and 75.0% specificity (the positive and negative predictive 

values were 93.5 and 72.7%, respectively with an accuracy of 89.0%). 

Conclusion: Aortic PWV assessed by echocardiography appears not only to be a highly 

sensitive, reliable, easy, rapid and practical parameter for LV DD detection but also has a 

promising prognostic value in patients with LV DD. 

Key words: Aortic pulse wave velocity, diastolic dysfunction, BNP. 
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Introduction 

 1 

Introduction 

 

      The capacity of the body to augment cardiac output, to regulate systemic blood 

pressure (BP) and to respond appropriately to changes in pre and afterload depends on the 

properties of the heart and the vasculature. Normal ventricular–arterial coupling matches 

these properties, so that (near) maximal cardiac work, power, and chamber efficiency are 

achieved and BP and cardiac output are maintained within a physiological range. 

Stiffening of the large arteries is a common feature of aging, leads to isolated systolic 

hypertension and is exacerbated by many common disorders such as hypertension and 

diabetes mellitus.
1
 

      

Increased arterial stiffness is an indicator of diastolic dysfunction.
2
 From what is known 

as the Windkessel effect, when blood is ejected from the heart to the aorta, the transient 

expansion of the aorta transmits pulse waves to peripheral arteries. This pulse wave is 

reflected at the bifurcation of the common iliac artery, whereas the retrograde reflection 

pulse wave amplifies arterial BP when it returns to the ascending aorta. The return of the 

reflection pulse wave to the ascending aorta happens during diastole when pulse wave 

velocity (PWV) is slow and during late systole when PWV is fast due to arterial stiffness. 

This change in loading sequence amplifies systolic BP and increases pulse pressure.
3
 As a 

result, left ventricle (LV) afterload is increased and the heart adapts by both hypertrophy 

and LV stiffening.
1
 In addition, this change reduces the time constant τ, an indicator of 

LV relaxation, which is a component of LV diastolic function and significantly correlates 

with the development of LV diastolic dysfunction. When PWV is fast, the arrival of the 

reflection pulse wave during late systole causes a reduction in diastolic pressure and may 

correlate with LV diastolic dysfunction due to endomyocardial ischemia secondary to a 

reduction in coronary perfusion pressure.
3
 

 

Aortic pulse-wave velocity (PWV) is a measure of aortic stiffness, and it has an 

established prognostic role in cardiovascular diseases and in the general population. 

Several studies have shown that increased PWV independently predicts cardiovascular 

outcomes, including cardiovascular or all-cause mortality in patients with renal 


