
Online Appendix 

Description of echocardiographic examination 

A standard transthoracic echocardiography was conducted before the CFVR examination. Images 

of the left ventricle in apical projections were reassessed during hyperemia to assess LVEF and 

global longitudinal strain. Images were stored for offline analysis.  

We used a 1.3-4.0 MHz traducer (GE Vivid 5S probe) for the standard echocardiographic 

examination. LVEF was analyzed using a semi-automated biplane calculation (Auto-EF tool, GE 

EchoPAC v112). Global longitudinal strain (GLS) was determined using software for speckle 

tracking analyses (Q-analysis, GE EchoPAC v112, Norway). GLS was calculated as the average of all 

accepted segmental values of peak systolic strain (online ref.1). Only 3 discarded segments were 

permitted. As for diastolic function, filling pressure was considered as normal if E/e’<8 or E/e’ was 

8-12 and LAVI<34 mL/m2 and high if E/e’ was 8-12 and LAVI>34 or E/e’ was >12, according to a 

modified algorithm from the 2009 recommendation (online ref. 2). We acquired 2-dimensional 

images of the left ventricle (LV) in apical long axis, 2- and 4-chamber views at frame rates between 

60-90 frames/s adjusted to the patient’s heart rate. Measurements of left ventricular internal 

dimensions, left ventricle mass index and left atrium volume index by the Volume Methods of 

Discs were performed and calculated according to European and American recommendations 

(online ref. 3-5). Aortic valve closure was defined in tissue Doppler M-mode.  

Mitral inflow velocities, the E/A ratio, and tissue Doppler of an average of late diastolic velocities 

in the mitral septal and lateral annulus, e’, were used as surrogate markers of diastolic relaxation 

and left ventricular compliance. Deceleration time was used as a surrogate of early left ventricular 

stiffness; E/e’ as a surrogate estimate of left ventricular filling pressures and left atrial volume 



index as a measure of increased left ventricular filling pressure. Definition of diastolic dysfunction 

was based on three criteria: lateral e’<10, E/e’>14 and LAVI >34 according to guideline 

recommendations from the American and European Society of Echocardiography for 2009. We 

have not assessed the tricuspid regurgitation velocity, thus the updated recommendations from 

2016 were not applicable in this study (online ref. 3).  
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