Studies on the EKG method for locating the tip of central venous access devices
The EKG method has been used for intra-procedural location of the tip of central VADs in our institution (Catholic University Hospital, Rome, Italy) since the late 80’s, mostly utilizing the guidewire technique. In the 90’s, the method was applied almost exclusively to non-tunnelled short term central venous catheters and to totally implantable ports which were already prepared for such technique (i-e-, BBraun kits containing the pre-marked guidewire). 

In a retrospective review carried out in 2001, we found that several hundreds of catheters had been implanted in our institution using this method, though in most cases a post-procedural chest x-ray was also performed for documentation purposes. As expected from the literature, in this large series no complication related to the method itself could be reported. The EKG method was found to be applicable in 93% of patients (7% accounting for patients who had no clear and evident ‘P wave’ recognizable at the baseline EKG tracking). In 1% of patients, though the P wave was apparently normal at the baseline EKG, the intracavitary EKG did not show any significant variation of its height, while the post-operative chest x-ray showed no malposition; the reason for such rare ‘false negative’ cases is difficult to explain, though it might be sometimes related to an inappropriate placement of the electrodes or to vascular abnormalities. No false positive was observed.

In recent years, soon after the start of a vast program of implementation of PICC usage in our Hospital and more generally in our Country, our attention has focused on the possibility of utilizing the EKG method – adopting the so-called ‘column of saline’ technique – also for verifying the position of tip of peripherally inserted central catheters (PICCs). Since 2007, our group has standardized the application of the EKG method – constantly adopting the technique of the column of saline, though utilizing different types of cables – to the intra-procedural location of the tip of any central venous access, either centrally or peripherally inserted (non-tunnelled CVC, tunneled CVC, port, PICC). Of course, the patients with EKG abnormalities of the P wave (approximately 7% of our hospitalized patients) were still excluded. It is interesting to stress that – though the EKG method has been quite popular in German-speaking Countries since the 80’s – our group recorded the first clinical experience of application of the method to PICCs.

The first two studies in this field were presented by our group at the 2008 Meeting of the Infusion Nursing Society in Phoenix and at the 2008 Meeting of the European Society of Intensive Care Medicine in Lisbon; a summary of both studies was published in the Journal of the Association for Vascular Access in Winter 2008. The first study investigated the EKG method in 12 consecutive insertions of open-ended PICCs: at a post-procedural radiological control, no malpositions were observed. The second study was carried out in 6 closed-ended Groshong PICCs, with similar results, though one patient was excluded because of electrical artefacts.

A third study – presented at the 2008 Meeting of the I.V. Therapy Forum of the Royal College of Nursing in Cardiff - was carried out in 35 consecutive insertions of both open-ended and closed ended PICCs: the appropriate tip position was confirmed by a post-procedural chest x-ray in all cases; no malposition was observed.

Finally, a fourth study from our group was presented at the 2009 Meeting of the Association of Vascular Access in Las Vegas: 114 consecutive central venous access devices (67 CVC + 47 PICCs) were positioned by ultrasound guided venipuncture and EKG-guide location of the tip: there were no insertion-related complications; post-procedural chest X-ray showed that all catheter tips were at the desired location.

All four studies were exclusively carried out utilizing the column of saline technique. Consistently, there was no complication directly or indirectly related to the EKG method. Also, no false positive and no false negative were observed. 

At present, GAVeCeLT – the Italian Group for Long Term Venous Access Devices – have started a multicenter National study on the EKG method which will include our center plus eight other center in different Italian hospitals. This multicenter study will address specifically the issues of accuracy, safety and reproducibility of the EKG method for locating the tip of central venous access, with the goal of confirming it as a cost-effective alternative to the radiological methods (intraprocedural fluoroscopy and/or chest x ray; post-procedural chest x-ray).

