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Investigation of the effects of arteriovenous fistula formation on left ventricular function
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BACKGROUND: Little is known about the cardiovascular consequences of forming an AVF. The historical view supported mainly by case reports suggested that high-flow AVFs led to heart failure. A recent study suggested AVF formation led to improved global left ventricular ejection fraction (LVEF) and cardiac output but the determinants of this were unclear. It is now recognised that LVEF may be an insensitive marker of cardiac dysfunction and more advanced measures are needed to describe this.  This study aimed to quantify the effects of AVF formation on direct assessment of myocardial contractile function using longitudinal strain measured by speckle tracking echocardiography.  

METHODS: 41 patients with CKD stage 4/5 had a detailed cardiovascular assessment prior to, 2 weeks and 3 months after AVF formation in a previously reported study. This included carotid-femoral pulse wave velocity (PWV), continuous cardiac output monitoring, total peripheral resistance (TPR), AVF blood flow by doppler ultrasound and 2D echocardiography. No patients commenced haemodialysis during the study. ECG-gated, B-mode cardiac ultrasound images from the prior study were analysed by a blinded operator in random order using commercially available speckle tracking software to calculate mean global longitudinal peak-systolic strain (GLS) in 2 chamber and 4 chamber images. Both intra & inter-observer reproducibility was assessed in all subjects. 

RESULTS: 30/41 patients had successful AVF formation. Median GLS significantly improved from -6.5% to -8.6% by 2 weeks and this was maintained at 3 months (p=0.019). There was no change in the group with unsuccessful AVF. Intra- & inter-observer reproducibility was high (Cronbach’s alpha 0.85-0.95). A simple linear and subsequent stepwise multivariate regression analysis in the AVF group identified (PWV as the principal independent determinant of GLS at 2 weeks (R2=0.54, p=0.03). Identical statistical treatment identified (PWV and (TPR as independent determinants of GLS at 3 months (R2=0.70 p<0.03).  

CONCLUSIONS: AVF formation leads to a rapid and sustainable improvement in overall systemic cardiovascular status. These changes are volume independent and appear to largely result from reduced arterial stiffness and reduction in peripheral resistance. Beneficial cardiovascular effects of AVF formation may provide additional explanation (to infection rates) for the higher survival rates of patients with definitive vascular access. 
