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Creation of an arteriovenous fistula is associated with significant changes in systemic cardiovascular performance
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Native arteriovenous fistula (AVF) remains the vascular access of choice for haemodialysis. Although associated with superior long term outcomes (c.f. catheter use), little is known about the systemic haemodynamic consequences of AVFs.  The aim of this study is to investigate the impact of AVF on cardiovascular functional factors that might be important in determining subsequent outcomes. 

We initially studied 7 CKD stage 4 patients approaching the requirement for renal replacement therapy. All patients were studied 7-14 days prior to planned AVF operation and restudied 14 days postoperatively. During this period, patients’ medication remained unchanged. All AVFs were formed under local anaesthesia as day case procedures. 4 brachiocephalic and 3 radiocephalic AVF were formed. Haemodynamic variables were measured non-invasively using the Finometer® (TNO Instruments, Amsterdam, Netherlands) and carotid femoral pulse wave velocity (CF-PWV) was assessed using applanation tonometry (SphygmoCor®, AtCor Medical, Sydney, Australia).  Bioimpedance analysis was performed using the InBody S20® (BioSpace, Korea) multichannel multisegmental analyser to changes in body composition and hydration status (TBW).

Two weeks postoperatively, TPR decreased (-19%±10%, P=0.003) and SV increased (20±20ml, P=0.04).  As a result, cardiac output increased (1.2±1.09 L/min, P=0.02).  There were no significant changes in heart rate or peripheral blood pressure. As a marker of arterial stiffness, CF-PWV did not alter significantly (-2.45±3.1 m/s, P= 0.082).  TBW measurements did not change pre and postoperatively (1.2L±1.7L, P=0.1).  

These measurements demonstrate that creation of an AVF is associated with marked haemodynamic changes. The reasons for these changes are multifactorial in origin. Possible causes include large volume of blood bypassing the resistance parts of the peripheral circulation and an increase in preload. Better understanding of the systemic functional consequences of AVF formation may allow optimal patient, and procedure, selection given the high degree of cardiovascular disease that this patient group is already subject to.

