
Vargas/Hudik 

Abstract 
Every year in the United States, approximately 200 patients die and 400,000 are injured 
due to mechanical and infectious complications associated to a procedure called central 
line placement. It is also estimated that American hospitals spend 4.5 billion dollars, 
yearly, managing patients who are harmed during this intervention. Now, these 
complications are not inevitable side-effects of the procedure; they are caused by flaws 
in the current technique that are completely avoidable. We have extensively analyzed 
the ultrasound-guided Seldinger technique, which is the current standard of care for 
inserting a central line, and we have discovered that most complications take place 
because physicians need to use both hands in order to introduce a guidewire that is then 
used as a tract for delivering the central line. Consequently, we have developed the 
Ballistra Guidewire Advancer which allows physicians to insert the guidewire into the 
patient’s vein with only one hand. By doing so, it will allow physicians to conserve 
ultrasound visualization at all times and prevent the needle tip from puncturing nearby 
structures. 

Description of the Problem 

A central line is a catheter that is inserted into a patient’s jugular, subclavian, or femoral 
vein in order to deliver fluids, blood, and medication into the patient’s bloodstream. It is 
estimated that 5 million central lines are placed in America every year5. Unfortunately, 
the ultrasound-guided Seldinger technique, which is the current standard of care for 
placing a central line, gives rise to dangerous complications too frequently. Specifically, 
mechanical and infectious complications have been reported in approximately 10% of 
patients who undergo central line insertion3,5. The most common complications 
associated to central line placement are arterial puncture, pneumothorax/hemothorax, 
and bloodstream infections. All of these complications are considerably serious, difficult 
to manage and can lead to death2,3,5. Moreover, the cost associated to addressing these 
complications is orders of magnitude higher than the cost of the central line insertion 
itself3. Therefore, there is a clinical and economic need for a technology that reduces the 
complication rate associated to central line placement. 

Project Objective Statement 

We have analyzed the ultrasound-guided Seldinger technique and we have discovered 
the reason why most of these complications take place. During this procedure, the 
physician uses a needle connected to a syringe to access the patient’s vein under 
ultrasound guidance. However, once venous access is obtained, the physician must 
drop the ultrasound probe and disconnect the syringe from the needle to be able to 
secure access with a guidewire. Therefore, there is a moment during the procedure in 
which a needle is inside of the patient’s vein and the physician is moving it without 
ultrasound visualization. For these reasons, the needle frequently goes out of the vein 
and, in some cases, ends up puncturing the adjacent artery or lung. We have realized 
that this happens because physicians need to use both hands in order to introduce the 
guidewire. Consequently, we have developed the Ballistra Guidewire Advancer which 
allows physicians to insert the guidewire into the patient’s vein with only one hand. By 
doing so, it will allow physicians to maintain ultrasound visualization at all times, prevent 
the needle tip from puncturing nearby structures, and decrease the number of steps 
needed to insert the guidewire. Please see https://youtu.be/NsOgzOoovdo. 
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Images: The Ballistra Medical Device and Clinical Workflow 
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