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MEDIGUIDE™ TECHNOLOGY OVERVIEW:
NAVIGATING AWAY FROM LIVE X-RAY

MediGuide™ Technology is a unique solution that enables navigation of devices on
pre-recorded X-ray images, addressing the needs of physicians to reduce fluoroscopy
time and radiation dose, and to improve visualization and navigation in cardiac
intervention procedures.
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MEDIGUIDE™ TECHNOLOGY METHODOLOGY

» MediGuide Technology uses a low-powered
electromagnetic field to locate device-based sensors
in 3-D space.

= Position and orientation of devices are displayed on the
corresponding pre-recorded X-ray images.

= With the use of pre-recorded X-ray images, MediGuide
Technology creates a real-time clinical environment that:

= Adjusts automatically for changes in heart rate,
respiratory motion and patient movement

= Provides bi-plane visualization with uni-plane
equipment

= Adds additional perspective and improves workflow
during catheter navigation
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MEDIGUIDE™ INTEGRATION WITH ELECTROPHYSIOLOGY
PRODUCTS

Livewire™ Diagnostic Catheter, MediGuide Enabled™
Safire™ Duo Ablation Catheter, MediGuide Enabled™
Cool Path™ Duo Ablation Catheter, MediGuide Enabled™
Flex ability SE

= Miniature sensors allow the position and orientation of the device to be visualized in
real-time on both live and pre-recorded fluoroscopy.

= Catheter location is accurately tracked within 1 mm and 1 degree.

= Catheter features include automatic steering lock, a wide range of tip deflection and
predictable handling characteristics.




INTEGRATION WITH ENSITE™ VELOCITY™ CARDIAC
MAPPING SYSTEM

MediGuide™ Technology Interface Module

Easily integrates with the EnSite Velocity
system and maintains existing workflow

Displays the position and orientation of
MediGuide Enabled™ devices in both
systems simultaneously

Automatically detects and adjusts for
movement of the internal system reference

Updates the EnSite Velocity system
chamber model based on the MediGuide
Technology coordinate system
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MEDIGUIDE™ TECHNOLOGY AND ENSITE™ NAVX™
TECHNOLOGY MODEL POINTS

Velocity™ System will collect both EnSite™ NavX™ Technology (green) and MediGuide ™
Technology (orange) points

Note: If orange MediGuide Technology points are not being displayed, verify that the status
indicators are displaying valid and verify the MediGuide Technology points box is
checked
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MEDIGUIDE™ INTEGRATION FOR CRT PROCEDURES

CPS Direct™ Slittable Outer Guide Catheter, MediGuide Enabled™

CPS Aim™ Slittable Inner Catheter, MediGuide Enabled™

CPS Excel™ Guidewire, MediGuide Enabled™

= Slittable, non-steerable 8 F outer catheter facilitates CS cannulation and LV lead delivery.

= Slittable, nonsteerable 5.9 F inner catheter allows for the sub-selection of target branches
and delivery of a 4 F LV lead.

= Sensor-embedded 0.36 mm PCI guidewire can be used for target vein access and
over-the-wire lead deployment.
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Fluoroscopy Time

. Radiation Dose
(no. of patients per group)

Study, Year Procedure Type(s)

MediGuide Conventional MediGuide | Conventional

Mansour, 2015' TS puncture (N = 32) 0.48 min (n =16) 5.9 min (n = 16) <0.0001 13.8 mGy 390 mGy <0.001

AF ablation (n = 44) 125min(n=22) 21.5min(n=22) <0.0001 1107 pGy-m? 2835 pGy-m? 0.0001
Malliet, 20152

AFL ablation (n = 90) 0.8 min (n =48) 9.9 min (n =42) < 0.0001 161 pGy'm? 1651 uGy'm? <0.0001
Schoene, 2015°  AFL ablation (N = 40) 0.3 min (n =20) 5.7 min (n = 20) <0.001 17.4cGy-cm? 418 cGy-cm? <0.001
Sommer, 2014*  AF ablation (n = 375) 2.8 min (N = 375) NA NA 789 cGy-cm? NA NA
Vallakati, 2013°  SVT ablation (N = 90) 8.3 min (n = 45) 21.2 min (n = 45) 685 mGy 1782 mGy
Rolf, 20136 AF ablation (N = 80) 4.4 min (N = 80) NA 2115 cGy-cm? NA

Sommer, 2013’  SVT ablations (N = 1889) 0.5min(n=24) 10.2 min (n = 1865) 187 cGy-:cm? 996 cGy-cm?

Sommer, 20132 AFL ablation (n = 10) 2.5min (N=10) NA 1355 cGy-cm? NA
Rolf, 2012° AF ablation (N = 98) 16 min (n = 49) 31 min (n = 49) 7363 cGy-cm? 14,453 cGy-cm?



= Prospective study using the MediGuide System versus conventional fluoroscopic guidance in patients
undergoing ablation for atrial fibrillation (N = 44) or atrial flutter (N = 90).

= The use of the MediGuide System was associated with significant reductions in fluoroscopy, and reduced
radiation exposure by 60% during AF ablation and 90% during AFL ablation procedures when compared
to conventional guidance.

AF Ablation Procedures MediGuide (N = 22) Conventional (N = 22)
Procedure Duration (min) 168.5 [135.8, 180.0] 159.5 [136.5, 184.3] p = 0.9954
Total Fluoroscopy time (min) 12.5 [7.6, 17.4] 21.5[15.3, 23.0] p <0.0001
Radiation dose (uGy-m?) 1107 [9.6, 2033] 2835 [1688, 3855] p =0.0001

AFL Ablation Procedures MediGuide (N = 48) Conventional (N = 42)

Procedure Duration (min) 89.5[71.7, 110.3] 82.5[65.0, 111.9] p = 0.4286

Total Fluoroscopy time (min) 0.8 [0.4, 2.5] 9.9[5.1, 22.9] p <0.0001
Radiation dose (uGy-m?) 161 [65, 537] 1651 [796, 4569] p <0.0001




RANDOMIZED STUDY SHOWS SIGNIFICANT REDUCTION
IN RADIATION EXPOSURE DURING AFL ABLATION WITH
MEDIGUIDE™ SYSTEM

= The use of the MediGuide System was associated with significant reductions in fluoroscopy
time and radiation dose versus conventional fluoroscopic guidance in this first prospective
randomized study in patients undergoing typical atrial flutter ablation procedures

(N = 20 patients per group).

= Freedom from atrial flutter at 6 months was similar between the two groups: 19/20 (95%)
in the MediGuide and 18/20 (90%) in the conventional group.

= This study supports the incorporation of non-fluoroscopic catheter tracking with MediGuide
Technology in routine

AFL Ablation Procedures Conventional (N = 20)
Procedure Duration (min) 49.5 [37, 65] 33.5[26.3, 55.9]

Total Fluoroscopy time (min) 0.3[0.2, 0.48] 0.7[4.2,11.5]

Radiation dose (cGy-cm?) 17.4 [11, 206.6] 418.4 [277, 812.2)

Schoene K et al., Europace 2015.



EXPERIENCE WITH MEDIGUIDE™ SYSTEM SIGNIFICANTLY
IMPACTS REDUCTION IN FLUOROSCOPY EXPOSURE
DURING EP PROCEDURES

= |argest study to date that reports on the safety of the MediGuide System in PVI procedures
(n = 375).

= Data suggest that significant decreases in procedure time, fluoroscopy time and radiation
dose could be associated with the operator’s increased familiarity with the system over time.

Group | Group Il

PVI Procedures (first 50 cases) (last 50 cases)

Procedure time (min) 169 £ 49 128 £ 39

Fluoroscopy time (min) 6.0 4.1, 10.3] 11[0.7, 1.5]

Fluoroscopy dose (cGy-cm?) 2363 [1413, 3475] 490 [230, 654]

Sommer P et al., Circ Arrhythm Electrophysiol 2014.



MEDIGUIDE™ SYSTEM REDUCES FLUOROSCOPY
EXPOSURE DURING RF ABLATION AND MAPPING
PROCEDURES (LESS-RADS REGISTRY)

= Prospective observational study evaluated the impact of MediGuide System vs. conventional
mapping technologies in a variety of EP procedures, including RF ablation for atrial flutter,
AVNRT and WPW, and EP studies with no ablation (n = 90).

= A significant 61% decrease in fluoroscopy duration was seen, with both experienced and less
experienced MediGuide Technology operators.

= Procedure duration was also significantly reduced by 27% in this study with MediGuide Technology
in comparison to conventional technology.

SVT RF Ablation Procedures MediGuide (N = 45) Conventional (N = 45)
Procedure time (min) 103.8 + 25.3 142 + 55.8

Fluoroscopy time (min) 8.25+4.9 21.2+148

Fluoroscopy density (JuGy-m?) 7079 + 7072 18857 + 33647

Fluoroscopy quantity (mGy) 685 + 751 1782 + 5153




= First pediatric ablation series using MediGuide Technology integrated into the EnSite ™
Velocity™ 3-D mapping system.
= MediGuide Technology required minimal radiation exposure (comparable to “non-fluoroscopic” ablation

with the EnSite Velocity system) and resulted in a substantial reduction in radiation exposure compared
to conventional fluoroscopic ablation.

= MediGuide Technology improves accuracy of the EnSite Velocity 3D mapping system, resulting in
fewer test ablations

Pediatric SVT MediGuide Fluoro with P-value Non-fluoro with
Ablation Procedures with EnSite EnSite VS. EnSite
(N=38) (N=134) MediGuide (N=168)

Median Total Procedure time (min)

P-value
vs. MediGuide

Median Fluoroscopy Time (min)

Median Radiation Dose (uGy-m?)

Median Mapping Time (min)

Median Number of Test Lesions

Pilcher TA et al., 2015 HRS Annual Scientific Sessions [abstract].



MEDIGUIDE™ SYSTEM SAFETY AND FEASIBILITY FOR
RADIATION REDUCTION IN VENTRICULAR TACHYCARDIA
ABLATION

= Retrospective 2:1 case-matched comparison of MediGuide System (n = 21 patients) vs. conventional
3-D system (n = 42 patients) for RF ablation of VT

= Mean fluoroscopy time (15 £ 8.39 vs. 8.6 + 3.83 minutes, p = 0.0001) and radiation dose
(3,733 £ 3,429 vs. 1,747 £ 1,770 uGy-m?, p = 0.008) were significantly reduced by the use of

MediGuide Technology when compared to conventional VT ablation procedures.

= Mean procedure duration using MediGuide Technology was reduced by 16 minutes.

= The use of the MediGuide System is feasible and safe in VT ablation, significantly reducing fluoro time
and radiation

Martinek M et al., 2015 HRS Annual Scientific Sessions [abstract].



LV lead placement was performed by three operators using both Conventional and
MediGuide™ approaches in random order

Total fluoroscopy time, radiation exposure and lead delivery time were recorded from the
time of CS cannulation to the time of final LV lead placement

Radiation Exposure FluoroscopyTime

Fluoroscopy Time (min)

/

Navigation guided Conventional Navigation guided Conventional
(Median=1.7) P=0.005 (Median=27.2) (Median=0.1) P=0.001 (Median=1.5)

Implant Method Implant Method
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Legend:
- Each line represents a CS branch

The MediGuide™ system resulted in a 93% - Dotadickne i veral s
reduction in median values of fluoroscopy time and

a 94% reduction in median values of radiation

exposure

Valderrabano M et al. J Cardiovascular Electrophysiol Jan 2014;25;87-93
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Incannulation of coronary sinus without x ray
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Pacemaker implant whit magnetic positioning of the lead: a feasibility case
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INTERVENTIONAL CARDIOLOGY

Magnetic Positioning System for intracoronary navigation approach: a First-in-man (FIM) Prospective
Experience
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Magnetic Positioning System for intracoronary navigation approach: a First-in-man (FIM) Prospective
Experience







ACKNOWLEDGEMENT

My boss Dott. Gavino Casu
My Mentors Dott Paolo Della Bella & Dott. Patrizio Mazzone
Prodifarm: Salvatore Matta, Salvatore Carrus, Marta Moro

St.Jude ltaly: Matteo Francazi, Antonio Mininno






	Gmps navigation and mapping in ablation and crt procedure
	MediGuide™ Technology Overview: �Navigating Away from Live X-Ray 
	Diapositiva numero 3
				  me at the end of the day….�					How i WOULDN’T appear…..
	MediGuide™ Technology Methodology
		Components of MediGuide™ Technology
	MediGuide™ Integration with Electrophysiology Products
	Integration with EnSite™ Velocity™ Cardiac Mapping System
	MediGuide™ Technology and EnSite™ NavX™ �Technology Model Points
	MediGuide™ Integration for CRT Procedures
	Summary of Clinical Evidence Using MediGuide™ Technology to Facilitate EP Procedures with Reduced Fluoroscopy
	MediGuide™ System Use During AF and AFL Ablation Associated with Significant Radiation Exposure Reduction
	Randomized Study Shows Significant Reduction in Radiation Exposure During AFL Ablation with MediGuide™ System
	Experience with MediGuide™ System Significantly Impacts Reduction in Fluoroscopy Exposure During EP Procedures
	MediGuide™ System Reduces Fluoroscopy Exposure During RF Ablation and Mapping Procedures (LESS-RADS Registry)
	MediGuide™ System Initial Experience in Pediatric Supraventricular Tachycardia Ablation
	MediGuide™ System Safety and Feasibility for Radiation Reduction in Ventricular Tachycardia Ablation 
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
						RVOT MAPPING
	Diapositiva numero 25
	I
	Diapositiva numero 27
	Diapositiva numero 28
	ACKNOWLEDGEMENT
	FROM ALL OF US


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (None)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /UseDeviceIndependentColor

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 3.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ITA <>

  >>

  /ExportLayers /ExportVisiblePrintableLayers

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (Trinitron Monitor G22 D93)

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 14.173230

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing false

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed true

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [841.890 595.276]

>> setpagedevice



