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Needs in Electrophysiology

 Navigation for complex procedures

 Automation and standardization of procedures

 Platforms for new ablation technologies



A Platform Technology for Daily Clinical 

Use

Over 100 Peer Review 

Articles on Multiple 

Applications



Technology Overview



What is the Magnetic Field 

Strength of Stereotaxis?

 1   .001 T

 2.  .08-.1 T

 3. 1T-3T

 4. 10T



Magnetic Field Basics

 Magnetic fields are caused by moving electrical charges

– Atomic or molecular currents within a material 

(i.e., permanent magnets)

• Can be created by:
– Passing current through a 

superconducting coil 

(i.e., superconducting magnets)



Magnetic Navigation Systems

 Multiple magnets

 Navigational field direction is a combination of all 
magnetic fields

+ =

+ =



How Stereotaxis System Works…

2 computer controlled magnets (0.08 Tesla) surround patient and move to control a 
relatively uniform magnetic field (15cm in dia); Vector is steerable in any direction



Primary Differences
Magnetic Navigation vs Manual Navigation

 Device controlled directly at distal tip

 Highly flexible devices

 Remote navigation

 No Lead Vest

 No Radiation to physician

 Computerized control and integration





Stereotaxis Remote Magnetic Control



Remote AFib Ablation Procedure



Flexibility and Softness of Catheters



Stable Catheter Contact

Courtesy of University Hospital of Oklahoma



The Lesion for a Specific Contact 

Force is Equivalent for All 

Catheters?

 1. Yes

 2. No



Stereotaxis Safety -

ElectrophysiologySoft-Touch catheters reduce 

tissue distension and force on 

cardiac tissue 
Average Membrane Distension as a Function of Applied Force : 

RMT Celsius and Conv. Blazr II EP Catheters
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Conventional catheter applied 4 times as much force compared with a magnetic catheter

Conventional Soft Touch Magnetic



Force Required for Stable Tissue 

Contact

 Stiffer catheter shafts 

require more force to 

maintain stability

 Magnetic catheters 

remain stable at 

lower contact forces

*Model-estimated forces

Magnetic

Courtesy: Prof. K.H. Kuck



Dynamic Phantom: Both Catheters in Contact?

Manual Catheter @ 6g Magnetic Catheter @ 6g



Dynamic Phantom

Magnetic CatheterManual Catheter



Magnetic Catheter Maintains More Consistent Contact During Simulated Heart Cycle

• Force 
averaged 
over 
attack 
angles

• Trend 
maintaine
d at higher 
force

Contact Force Volatility - 8g Applied Force
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Dynamic Phantom 

Lesion Depth in Chicken

* n = 15 for all points

4mm Lesion Depth
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Dynamic Phantom 

Lesion Volume in Chicken

* n = 15 for all points

4mm Lesion Volume
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Safety

 Perforation

 Radiation

 Automation and Replication



Excellent Safety, especially in Complex Cases
Complication Rate without Magnetic 
Navigation*

With Magnetic Navigation, reported complication rate is less than 
0.1%**

* Source: Reynolds et al. Heart Rhythm. May Suppl. 2007

** Data on file



Perforation

 Perforation is a combination of pressure and ablation 

power



AF Ablation - Perforation risk

!!!!!!!
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Coronary Cusp VT

28-year-old 
male patient 
with 
symptomatic 
paroxysmal 
monomorphic
NSVT/PVCs

J Cardiovasc Electrophysiol 2006;17: pp. 1-3. 







Catheter in left coronary cusp

Aorta

Left Ventricle

Right Atrium









LV Navigation: TS Inferior Base



LV Navigation: TS Inferior Wall



LV Navigation: Anterior Wall









Data Suggest That Magnetic 

Ablation is Inferior in VT Due to 

Lower Contact Forces

 1. True

 2. False





Di Biase L.,Burkhardt Natale A et al. , Heart Rhythm 2010



Di Biase L.,Burkhardt Natale A et al. , Heart Rhythm 2010



















Epicardial Mapping









Stable and repeatable 3D catheter control

Able to measure, display and vary the force 

exerted on the catheter tip

Compatible with ICE, fluoro, 3D mapping

Reduction in radiation exposure 

Allows physician to remain seated

Sensei™ Robotic Catheter System

In the U.S., the safety and effectiveness of this device for use with cardiac ablation catheters, in the 

treatment of cardiac arrhythmias, including atrial fibrillation, have not been established.

Fits existing EP lab suites

Can be configured to serve multiple 

procedure rooms

Fraction of the cost of magnetic guidance

Uses existing catheters

Clinical Advantages

Economic Advantages



600+ clinical cases post-

clearance have used Sensei 

technology in complex 

electrophysiology procedures

• Average procedure time similar 

to manual procedure time

• Average fluoroscopy time similar 

to manual procedure time
– Early data from test sites using the 

CoHesion integrated system with SJM 

show fluoroscopy times as low as 10 

minutes

Clinical Experience

Data as of May 6, 2008.

AF (81%) 

486 cases

AFl (14%) 

83 cases

327 cases

275 cases



Physician Workstation

• Primary interface with 

the Artisan™ Control 

Catheter

• Accurate catheter 

control in 3 dimensions

• Catheter response 
scalable up to 1:10 
ratio

• Multiple monitors 
display EP and 
visualization data



Robotic Catheter Manipulator

• Houses the Artisan Control 
Catheter

• Catheter tip replicates the hand 
movements of the physician at the 
instinctive motion controller

• Easily attaches to the procedure 
table



Artisan™ Control Catheter

 Comprised of steerable 
inner and outer guide 
catheters 

 Tight bend radius, 270°
deflection in any 
direction

 Accommodates 
pre-approved existing 
catheters

 8.5 Fr. through lumen 

In the U.S., the safety and effectiveness of this device for use with cardiac ablation catheters, in the 

treatment of cardiac arrhythmias, including atrial fibrillation, have not been established.



IntelliSense™ Fine Force Technology

• Provides real-time measurement and display of the 

proximal force along the shaft of the percutaneous 

catheter

• Discerns small variations in force and displays them 

in a clear visual format

• Allows physicians to vary the force exerted when 

needed.



1 Okumura Y, Johnson S, Bunch J, Henz B, O’Brien C, Packer D. A Systematical Analysis of In Vivo Contact Forces on Virtual Catheter Tip/Tissue 

Surface Contact during Cardiac Mapping and Intervention. J Cardiovasc Electrophysiol 2008. In Press

…measures & 
displays proximal 
forces on the 
working catheter 

…early pre-clinical 
work suggests 
strong link 
between force and 
map quality1

IntelliSense™ Fine Force Technology



CoHesion™ 3D Visualization Module

EnSite data import

Labels are 

imported from 

EnSite system

Artisan catheter 

navigating from 

within EnSite model

Imaging Integration



Hansen Robotic Catheter System™



Instinctive Motion Controller



Robotic Catheter Manipulator and Set-Joint



RCM and Setup Joint



Steerable Guide Catheter (SGC)

and  Steerable Sheath
Steerable 

Guide Catheter

Steerable Sheath



Questions?


