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Needs in Electrophysiology

e Navigation for complex procedures

e Automation and standardization of procedures

e Platforms for new ablation technologies
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Technology Overview




What is the Magnetic Field
Strength of Stereotaxis?

e 1 .001T
e 2. .08-1T
o 3. 1T-3T

e 4. 10T




Magnetic Field Basics

e Magnetic fields are caused by moving electrical charges




Magnetic Navigation Systems

e Multiple magnets

e Navigational field direction is a combination of all
magnetic fields
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L How: Stereotaxis

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

e No Lead Vest
e No Radiation to physician

Computerized control and integration



















The Lesion for a Specific Cont
Force is Equivalent for All
Catheters?

o 1. Yes

e 2. No




Stereotaxis Safety -
Electrophysiology




Force Required for Stable Tissue
Contact

Minimum Contact Force for 100% Ele ctro de-Tissue

e Stiffer catheter shafts
require more force to
maintain stability

® Magnetic catheters
remain stable at
lower contact forces

*Model-estimated forces




Dynamic Phantom: Both Cathe
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Dynamic Phantom
Lesion Depth in Chicken

4mm Lesion Depth

=< Manual 1
=8 Manual 2
= Magnetic

—
IS
S

=

<
=
=%
©

[a)]
c

Q
7}
o}

|

—

15 20
Average Force (g)




Dynamic Phantom
esion Yolume in Chicken

4mm Lesion Volume
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Safety

e Perforation

e Radiation

e Automation and Replication




Excellent Safety, especially in Complex Cases

W Vascular Access B Cardiac Tamponade

6%
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Perforation

e Perforation is a combination of pressure and ablation
power




Outcomes After Cardiac Perforation During Radiofrequency
Ablation of the Atrium

T. JARED BUNCH, M.D., SAMUEL J. ASIRVATHAM, M.D., PAUL A. FRIEDMAN, M.D.,
KRISTT H. MONAHAN, R.N., THOMAS M. MUNGER, M.D., ROBERT F. REA, M.D.,
LAWRENCE J. SINAK, M.D., and DOUGLAS L. PACKER, M.D.

From the Division of Cardiovascular Disease, Department of Internal Medicine, Mayo Clinic, Rochester, Minnesota, USA

Cardiac Perforation During Radiofrequency Ablation. Background: Perforation during catheter
procedures in either the atrium or ventricle is relatively uncommon, but potentially fatal if tamponade
ensues. This study analyzes the occurrence and outcomes of cardiac perforation during catheter-based
radiofrequency ablation procedures in the left atrium.

Methods: All patients with a periprocedure perforation who have undergone radiofrequency ablation for

Results: Of 632 procedures performed from January 1999 to October 2004, 15 (2.4 % ) were complicated by

perforation requiring pericardiocentesis.

an effusion before overt mstablhty in11(73.3%). Thirteen (86.7%) patlents developed a blood pressure <6(]

mmHg. The pressure stabilized in all patients after pericardiocentesis (hypotension to intervention: 10.1 4
5.1 minutes). The total blood volume removed was 848 + 880 mL (left atrium/right atrium: 1,074 &= 1,002 vs
right ventricle: 396 + 266, P = 0.168). Two patients required surgery to close left atrium dome perforations.
The ablatlon was completed in7 (46 7% ) patlents Ten (66. 7%) later developed earlv reoccurrence of AF.

Conclusion: The incidence of perfuratmn during ablation of the left atrium is low. Most perforations
occur in the left atrium; however, few require surgical closure. Although less than with uncomplicated pro-
cedures, the majority of patients with complete ablations achieve long-term elimination of AF.

I Electrophysiol, Vol. 16, pp. 1172-1179, November 2005)
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Remote Magnetic Navigation to Map and Ablate Left Coronary
Cusp Ventricular Tachycardia

J. DAVID BURKHARDT, M.D., WALID I. SALIBA, M.D., ROBERT A. SCHWEIKERT, M.D.,
JENNIFER CUMMINGS, M.D., and ANDREA NATALE, M.D.
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Catheter in left coronary cusp
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LV Navigation: TS Inferic




LV Navigation: TS Inferic




LV Navigation: anterior wall
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Data Suggest That Magnetic
Ablation is Inferior in VT Due to
Lower Contact Forces

e 1. True

e 2. False




Endo-epicardial ablation of ventricular arrhythmias in the left
ventricle with the Remote Magnetic Navigation System and the
3.5-mm open irrigated magnetic catheter: Results from a large
single-center case-control series

Luigi Di Biase, MD,*™* Pasquale Santangeli, MD,** Vladimir Astudillo, MD,* Sergio Conti, MD *
Prasant Mohanty, MD,* Sanghamitra Mohanty, MD,* Javier E. Sanchez, MD,* Rodney Horton, MD,*!
Barbara Thomas, RN,* J. David Burkhardt, MD, FHRS,* Andrea Natale, MD, FACC, FHRS*!
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eEpicardial Mapping













Sensei™ Robotic Catheter System




Clinical Experience

B Europe
Eus
327 cases

83 cases

AF (81%)
486 cases

Data as of May 6, 2008.



Physician Workstation

I Control

“ * Primary interface with




Manipulator




Artisan™ Control Catheter

e Comprised of steerable
inner and outer guide
catheters

e Tight bend radius, 270°
deflection in any

direction

e Accommodates
pre-approved existing
catheters

e 8.5 Fr. through lumen




IntelliSense™ Fine Force Technology




IntelliSense ™ Fine Force Technology

...early pre-clinical
work suggests
strong link

between for1ce and

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




Artisan catheter
navigating from
within EnSite model
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Steerable Guide Catheter (SGC)
and Steerable Sheath
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Questions?




