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Introduction

Peripherally inserted central catheters (PICCs) are central 
venous access devices which are usually placed via a peripheral 
upper arm vein (i.e., basilica, brachial or cephalic vein) with the 
catheter tip placed at the distal third of the superior vena cava 
(SVC). The average time in situ ranges between 1  week and 
6 months; longevity of up to 1 year has been described.

They offer the advantages of greater safety for infusion 
of vesicant/irritant and hyperosmolar solutions and enable 
administration of antibiotics, prolonged parenteral nutrition, and 
chemotherapy agents [1]. 

In some cases, it is difficult to correctly position the PICC in its 
ideal location. Tip location and tip navigation techniques are useful 
and indispensable for establishing the correct position of the 
catheter tip. The most used method currently is the intracavitary 
ECG [2].

Unfortunately, in some cases the catheter does not follow the 
correct intravenous route along the SVC but deviates towards the 
ipsilateral internal jugular vein or the contralateral anonymous 
vein.

The operator from the outside can try to correctly target the 
catheter, compressing the jugular vein or changing the position of 
the arm.

Although the technical success rate of PICCs has been reported 
to be 74-100%, in patients with unsuspected asymptomatic 
venous steno-occlusive lesion (VSOL), there might be difficulties 
in performing the procedures regardless of whether the catheter 
is placed through the VSOL or through other venous access routes 
[3].

In cases where it is not possible to target the catheter tip 
correctly, before giving up the technique or trying the contralateral 
arm, we have developed a technique that allows you to be 
successful in most of these difficult cases.

Methods

We use a preformed guide that manages to project towards the 
superior vena cava (Radifocus™ Guide Wire M, Terumo Interventional 
System) (Figure 1). This device is a nitinol hydrophilic guide wire 
covered with polyurethane containing a hydrophilic polymer 
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coating for low friction, designed to direct a catheter in the vascular 
system has a rounded, atraumatic curved tip, features adaptable 

shape memory and high flexibility prevents kinking, is radiopaque 
and is often used in interventional radiology procedures.

Figure 1: Preformed guide.

The guide is passed through the introducer and subsequently, 
with the direct Seldinger technique, the venous catheter (Delta 
Med® PICC power, 4 FR single lumen) (Figure 2) is made to slide 
on the guide that allows to take the right direction, finally the 
guide is removed, and the position is checked of the tip with the 

usual techniques using the intracavitary ECG. Correct direction 
can be checked with a chest scan [4] (Figure 3) or with ultrasound 
confirmation via a right supraclavicular fossa view before 
removing the guide [5,6] (Figure 4).

Figure 2: PICC to made on the guide

Results

In our experience, which we specify, however, counts few 
cases, we have been successful in almost all cases (9/10) and no 

short or long-term complications occurred in a manner different 
from PICCs implanted according to the classical technique.
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Figure 3: Chest scan.

Figure 4: Ultrasound scan (SVC: superior vena cava).

Discussion 

The aspect that we want to underline concerns the fact that this 
technique does not solve all the problems and is not an alternative 
to others, on the contrary it shows currently evident limits.

First, the guide we use is made up of material that does not 
conduct the ECG, therefore the verification of the correct direction 
is inferred from indirect evaluations: absence of the same in 
the ultrasound scans in the jugular vein or in the contralateral 
anonymous vein; or through direct evaluation with fluoroscopy 
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and ultrasound confirmation which however requires a learning 
curve.

Then the diameter of the guide is only slightly smaller than 
that of a 4 FR catheter and it must be well “lubricated” with saline 
solution to make it slide along the guide. Proximal cut catheters 
cannot be used due to a slight narrowing at the tip that prevents 
passage.

Finally, after inserting the PICC and removing the guide, it is 
necessary to precisely check the position of the tip in the correct 
area.

Despite these limitations, however, it remains, in our opinion, 
a possible alternative to failure, as we have demonstrated.

These limits could be overcome if we could have available 
a guide with slightly different characteristics: slightly smaller 
diameter to make the catheter slide better, material capable of 
conducting the electrical impulses of the ECG and with clearly 
visible centered measurement, to verify its correct positioning 
before passing the catheter. The tip should always remain soft and 
curved.

Conclusion

We have used a preformed guide to be successful in inserting 
the PICC when correct advancement in the vena cava is difficult 
before giving up the technique or trying the contralateral arm. Our 
technique was effective, safe, and cost-effective in the patients in 
which it was employed.
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