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Tip navigation 



‘tip navigation’ methods 

Methods which may be used during the procedure 
to help the operator in directing the guidewire 
and/or the catheter in the right direction. 

They do not replace ‘tip location’ methods 

Still, they may be useful to reduce the risk of 
primary malpositions when intra-procedural ‘tip 
location’ methods are not used. 



‘tip navigation’ methods 
Visual methods 

 direct  

  ultrasound 

  fluoroscopy 

  Navigator (Corpak) 

 indirect (projection) 

  Sherlock (Bard) 

Non-visual methods 

 doppler-based – VPS (Teleflex) 

 pressure-based – Catfinder (Elcam) 

 ECG-based – Delta (Romedex) 



‘tip navigation’ – visual 
methods 

They provide information about the presumed position of 
the catheter tip during its trajectory 

They help us to identify the ‘wrong’ direction of the tip 

 - in the ipsilateral internal jugular vein 

 - in the controlateral veins (brachio-
cephalic, subclavian, jugular) 



 ‘tip navigation’ – visual 
methods 

Visual methods 
 direct (localization) 

  ultrasound 

  fluoroscopy 

  Navigator (Corpak) 

 indirect (projection) 

  Sherlock (Bard) 



Visual methods for tip navigation 

Cathfinder 
Navigator 

Sherlock 



Cath-Finder 
(Pharmacia, 1993) 

Magnetic stylet in the 
catheter 

Detector and monitor 
integrated in a single 

hand-held device 



Navigator (Corpak) 

Plastic disposable stylet with a magnetic tip 



Navigator 

Naylor, JAVA 2007 



Viasys/CORPAK MedSystems, Inc. 





Sherlock (Bard) 

hands-free monitor 

Magnetic stylet 

Magnetic “Tracking”	



BARD - Sherlock II Tip Location System 

Sherlock* II TLS Sensor 
 

The sensor detects magnetic fields generated by the Sherlock* stylet. The Sherlock* II TLS 
sensor is placed as high up on the chest as possible, right at the base of the neck or as 
recommended by facility protocols. An external measurement can never 
exactly duplicate the internal venous anatomy. 



Clin Imaging. 2013 Sep-Oct;37(5):917-21. 

Epub 2013 Jul 15. 

Analysis of the Sherlock II tip location system for inserting peripherally 
inserted central venous catheters. 

 

Lelkes V, Kumar A, Shukla PA, Contractor S, Rutan T. 

University of Medicine and Dentistry of New Jersey, Newark, NJ 07101, USA. 

IT IS NOT ‘TIP LOCATION’…...! 



LumenVue 



LumenVue 

Founders – Greg Schears, MD (Mayo Clinic) and David Wilson, PhD 
(U Penn) 

Technology uses near-infrared, optical fiber combined with a 
guidewire, and a camera that detects and displays the light 

SonoSite acquired LumenVu – July 2007 





                                                                            

 



Micronix/MedComp 

CathRite™ 

A key point of difference with the Micronix 
technology is that the "transmitter" is placed 
in the catheter tip and the "receiver" is 
outside of the body.  

In fase sperimentale 
Abbandonato 



Visual	methods	for	7p	
naviga7on	

  Imprecise	(projec7on	of	the	posi7on	of	the	7p	on	the	
skin	surface)	



‘tip navigation’ – non-visual methods 

They tell us whether the tip is directed in the right 
direction (following blood flow) or in the wrong direction 
(against blood flow) 

 

 doppler-based – VPS (Teleflex) 

 pressure-based – Catfinder (Elcam) 

 ECG-based – Delta (Romedex) 

ALL INTEGRATED WITH TIP LOCATION 

 



Ultrasound for tip navigation 
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Ultrasound 
f o r  t i p 
navigation
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Negative Assessment




26 



Catheter 
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ULTRASOUND 

 

Many published studies 

Different US methods have been validated for 
both tip location and tip navigation 

 

Cost-effective – but requires training 



Advantages of ultrasound 

  No additional cost 

  Completely safe 

  Very accurate, particularly in pediatric patients and in 
skinny patients 

  It can be used for ‘redirecting’ the catheter in the right 
direction 



‘Navigator’ for tip navigation 



  In 30 PICC insertions, we adopted Navigator 
(Corpak) for tip navigation and IC-ECG for tip 
location (performed using Nautilus, Romedex). 
The Navigator device consists of a sterile stylet 
(diameter 1.1 Fr, length 106 cm) placed inside 
the catheter so that the tip of the stylet is at 1 
mm from the tip. During insertion, the tip of the 
catheter can be followed and detected by an 
electromagnetic device. Also, the system tells 
whether the tip is pointing in the right direction 
or not.  



The Navigator is wrapped 
in a sterile cover for US probes 

The Navigator is wrapped 
in a sterile cover for US probes 



The stylet of the PICC is removed 
and 

 replaced by the stylet of the 
Navigator 



The cable of the Navigator stylet is inserted 
 into a connecting device wrapped in the sterile 

cover  
 



In all patients, the tip location verified by IC-ECG 
corresponded to the electromagnetic detection of 
the tip below the third intercostal space, with the tip 
pointing downward. In 3 cases, the Navigator 
detected that the tip had accidentally entered the 
ispilateral internal jugular vein and allowed us to 
correct its direction. In 2 cases, IC-ECG was not 
confirming the correct tip location, though the PICC 
had been threaded for the estimated length: the 
Navigator detected the tip of the catheter in the 
contralateral brachio-cephalic vein, pointing to the 
contralateral clavicle: this allowed to correct its 
direction. 



Tip in ipsilateral IJV 

Tip in ipsilateral IJV 



Tip in controlateral BCV 



Tip at the cavo-atrial junction 



Navigator 

The tip navigation system we tested – associated 
with IC-ECG - was clinically effective and easy to 
use. The Navigator has several advantages if 
compared to other navigation systems: (a) it can be 
utilized with any type of central VAD; (b) it tells both 
the approximated location of the tip below the 
thoracic cage and its direction; (c) it is highly cost-
effective, since it may be used only if required (i.e., 
when difficulties can be anticipated and/or when they 
occur during the procedure).  

 



NAVIGATOR 

 

Abstracts in international conferences 

No published studies yet 

 

Cost- effective and accurate 



Advantages of Navigator 

  Easy to use 

  It can be used with any central line 

  Expensive, but cost-effective since it can be used only 
when some difficulty is anticipated or  experienced 

  It can be seen as a ‘surrogate’ tip location method in 
AF 



Though… 

No tip navigation method 
has any sense today if it is 
not coupled with a tip 
location method 



Tip navigation + tip location 

1) IC-ECG with a standard or dedicated ECG monitor + 
tip navigation by ultrasound 

 

2) IC-ECG with a standard or dedicated ECG monitor + 
tip navigation by Navigator 

 

3) Integrated methods (in the same device) 



Integrated methods 

Visual indirect methods (Sherlock) and non-visual 
methods (doppler, pressure or ECG-based) for tip 
navigation are currently coupled/integrated with tip 
location methods. 



Integrated Methods  
(navigation + location) 

 Sherlock 3CG (Bard) 

 Vasonova VPS (Teleflex) 

 Catfinder (Elcam) 

 Delta (Romedex) 



Sherlock 3CG (Bard) 



Sherlock + Sapiens = Sherlock 3CG 













Sherlock 3CG 

Many abstracts in international conferences 

 

Only one published paper on peer-reviewed journals (as 
from Pub Med) 



 Anaesthesia. 2014 Jul 10. doi: 10.1111/anae.12785. [Epub ahead of print] 

Evaluation of the Sherlock 3CG Tip Confirmation System on peripherally inserted 
central catheter malposition rates. 

Johnston AJ, Holder A, Bishop SM, See TC, Streater CT. 

John Farman Intensive Care Unit, Addenbrooke's Hospital, Cambridge University 

Hospitals NHS Foundation Trust, Cambridge, UK. 

 

20.5% malposition (?????) 



More recently… 

NO EVIDENCE THAT ECG-BASED TIP LOCATION + TIP NAVIGATION 
IS ANY BETTER THAN ECG BASED TIP LOCATION ALONE !! 

NO EVIDENCE THAT IC-ECG BY SHERLOCK 3CG IS ANY BETTER 
THAN IC-ECG BY ANY OTHER MONITOR !!! 



Sherlock 3CG 
Big challenge: 

 

To try to prove that IC-ECG + Sherlock navigation has 
clear advantages over IC-ECG alone in term of cost-
effectiveness. 

 

(ongoing study at Catholic University – just completed) 

 



AVA 2015 

Clinical use of Sherlock-3CG for positioning 
power injectable PICCs  

Mauro Pittiruti, Giancarlo Scoppettuolo, 
Laura Dolcetti 



Purpose 

Sherlock-3CG (Bard Access) (SCG) is an integrated device 
for both tip navigation and tip location; though widely 
used in clinical practice, it is supported only by few studies 
of low quality. We carried out a prospective clinical study 
designed to test the safety, the feasibility and the accuracy 
of this device.  



Methods 

Patients candidate to PICC in our Oncology Department 
were consecutively enrolled. All PICCs were power 
injectable, non-valved, inserted by ultrasound guidance. 
Tip location was verified during the procedure - by SCG 
and by ECG technique using Nautilus (Romedex) - and 
after the procedure by chest x-ray (CXR).  



Results 
We inserted 130 PICCs (94 single lumen 4Fr + 36 double lumen 
5Fr) in 130 patients (76 females and 54 males; age 24 - 84 years). 
All insertions were successful. Intra-procedural tip location was 
possible in all patients who had visible P waves on basal ECG 
(128/130): tip location with SCG was feasible in most cases 
(120/128) and there was a perfect match between SCG and 
Nautilus.  

Post procedural CXR identified the tip in 129/130 cases: in all 
cases, the location of the tip was correct according to CXR, both 
adopting the ‘sweet spot’ criteria and the ‘carina’ criteria. Tip 
navigation with SCG was feasible in 105/130 (in 25 cases there 
was poor or wrong visualization of the trajectory of the tip).  



Limitations 

All failures of tip location (8 cases) and most failures of tip 
navigation (17/25) occurred in the first 40 patients, 
suggesting a training effect.  



Conclusions 

The use of SCG was not associated with any complication 
(100% safety). As regards tip location, SCG showed 94% 
feasibility and 100% accuracy (though, feasibility might 
reach 100% after extended training). As regards tip 
navigation, SCG showed 81% feasibility and 100% 
accuracy (feasibility might increase, to some extent, after 
extended training).  



Problems with Sherlock 3CG 

  Expensive 

  Not cost effective 

  Not easy to use 

  Can be used only with a very specific brand of PICCs 

  Tip location is ok, but tip navigation is not always 
feasible 



Vasonova VPS (Teleflex) 



Vasonova: EKG + Doppler 



Vasonova VPS 
Many abstracts in international conferences 

 

No published paper on peer-reviewed journals (as from Pub 
Med) 



Girgenti et al 

Successfully Eliminating Chest Radiography by Replacing 
It with Dual Vector Technology and an Algorithm for 
PICC Placement 

(JAVA, June 2014).  

  30 patients (5 with AF) 



Vasonova VPS 
Big challenge: 

 

To try to prove that IC-ECG + Doppler navigation has 
clear advantages over IC-ECG alone in term of cost-
effectiveness. 

 

Maybe in AF ??? 



Problems with Vasonova 

  Very expensive 

  Not cost effective 

  Not easy to use 

  The real role of doppler for tip location is unclear and 
unproven 

 



Catfinder (Elcam) 



Catfinder 
 Elcam 





Catfinder (Elcam) 

A few abstracts available 

 

No published paper on peer-reviewed journals (as from Pub 
Med) 

 

A study almost completed in our University Hospital 

 



Problems with Catfinder 

  Not cost effective 

  Not easy to use 

  Limited applicability 

  It takes time 

  Accuracy still to be proven 

 



Delta (Romedex) 



ECG navigation (Romedex) 









PICC insertion using Delta 

























PICC insertion with Delta (2) 























DELTA 

 

Abstracts in international conferences 

 

No published study yet 

 

Very promising: easy, accurate, inexpensive, cost-effective 



Advantages of tip location by Delta 

  Easy to use 

  Accurate 

  No additional cost  

  It can be used with any kind of central line 

  It can be done with the same 3 electrodes used for 
ECG-based tip location 

  Wide applicability (also in cases where ECG based tip 
location is not applicable) 



Conclusions 



First conclusion 

There is no hard evidence that tip navigation is necessary 
during PICC insertion, though it may be useful (or 
reassuring’ for the operator). 

On the contrary, a proper method for tip location is always 
necessary. 



Second conclusion 

In most central line insertion, ultrasound may be the 
easiest, simplest and most cost-effective method for tip 
navigation. 

It accurately detects the ‘wrong’ direction to the ipsilateral 
IJV and the ‘right’ direction into the BCV in adults; it 
detects the direction inside both BCV and SVC in 
neonates and infants. 



Third conclusion 

In patients where IC-ECG is not applicable (typically, AF), 
Navigator (Corpak) may play a role for tip navigation but 
also as a ‘surrogate’ tip location method. 

(Navigator indicating that the tip is at the 3rd intercostal 
space, with the arrow pointing downward) 

This may be coupled with the finding of increased waves in 
the TQ tract at the IC-ECG. 

Still, a postoperative x-ray would be recommended. 



Fourth conclusion 

In most patients, the most cost-effective tip navigation is 
achieved by Delta (integration of ECG-based tip location 
and ECG-based tip navigation). 

If compared to other devices which integrate tip location 
and tip navigation (Sherlock 3CG and Vasonova), Delta is 
easier, simpler, less expensive, more accurate, more cost-
effective. 



mauropittiruti@me.com 

…and thank you  
for your attention 


