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PATIENT SELECTIONPATIENT SELECTIONPATIENT SELECTIONPATIENT SELECTION

IndicationIndication
Symptomatic severe aortic Symptomatic severe aortic stenosisstenosis
High risk for surgical AVRHigh risk for surgical AVR

Suitable anatomySuitable anatomy left ventricle aortic root aorticleft ventricle aortic root aorticSuitable anatomy Suitable anatomy –– left ventricle, aortic root, aortic left ventricle, aortic root, aortic 
annulus, peripheral vesselsannulus, peripheral vessels

Other high risk clinical features to be awareOther high risk clinical features to be aware
Severe MRSevere MR
Severe LVFSevere LVF
IrrevascularisedIrrevascularised CADCADevascu a sedevascu a sed C DC D
Pulmonary hypertensionPulmonary hypertension





High Risk For Surgical AVRHigh Risk For Surgical AVRHigh Risk For Surgical AVRHigh Risk For Surgical AVR
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TRANSFEMORAL TAVI TRANSFEMORAL TAVI 
PROCEDURAL STEPSPROCEDURAL STEPS

//Vascular access and Vascular access and iinsertion nsertion of large of large 18 / 19F sheath18 / 19F sheath
Insertion of pacing wire for rapid ventricular pacingInsertion of pacing wire for rapid ventricular pacing
Insertion of pigtail catheter for guiding aortographyInsertion of pigtail catheter for guiding aortography
Cross aortic valve and insertion Cross aortic valve and insertion AmplatzAmplatz ExtraExtra--stiff wirestiff wire
Balloon aortic Balloon aortic valvuloplastyvalvuloplasty
Insertion of valve assembly and Insertion of valve assembly and NovaFlexNovaFlex, align valve, cross arch , align valve, cross arch 

ddand aortic valveand aortic valve
Valve positioning and deploymentValve positioning and deployment
Removal of Removal of NovaFlexNovaFlex and balloon catheterand balloon catheter
Removal of large sheath and vascular closureRemoval of large sheath and vascular closure



TRANSFEMORAL TAVI TRANSFEMORAL TAVI 
PROCEDURAL STEPSPROCEDURAL STEPS

//Vascular access and Vascular access and iinsertion nsertion of large of large 18 / 19F sheath18 / 19F sheath

Insertion of pacing wire for rapid ventricular pacingInsertion of pacing wire for rapid ventricular pacing
Insertion of pigtail catheter for guiding aortographyInsertion of pigtail catheter for guiding aortography
Cross aortic valve and insertion Cross aortic valve and insertion AmplatzAmplatz ExtraExtra--stiff wirestiff wire
Balloon aortic Balloon aortic valvuloplastyvalvuloplasty
Insertion of valve assembly and Insertion of valve assembly and NovaFlexNovaFlex, align valve, cross arch , align valve, cross arch 

ddand aortic valveand aortic valve
Valve positioning and deploymentValve positioning and deployment
Removal of Removal of NovaFlexNovaFlex and balloon catheterand balloon catheter
Removal of large sheath and vascular closureRemoval of large sheath and vascular closure



Common Femoral Artery PunctureCommon Femoral Artery PunctureCommon Femoral Artery PunctureCommon Femoral Artery Puncture

It is vital to puncture at the anterior wall of the It is vital to puncture at the anterior wall of the 
common femoral artery of the side for large sheathcommon femoral artery of the side for large sheath

Ideally avoid calcified plaques (seen on Ideally avoid calcified plaques (seen on fluroscopyfluroscopy))

OptionsOptions
Ultrasound guidanceUltrasound guidancegg
Puncture of Puncture of contralateralcontralateral side first, then guide arterial side first, then guide arterial 
puncture of side selected for large sheath bypuncture of side selected for large sheath by

AntegradeAntegrade angiographyangiography
CrossCross--over pigtailover pigtailp gp g



Common Femoral Artery PunctureCommon Femoral Artery PunctureCommon Femoral Artery PunctureCommon Femoral Artery Puncture

Contralateral antegrade AG Cross-over pigtail marking CFA 



NovaFlexNovaFlex Introducer Sheath SetIntroducer Sheath Set

Tri-seal valve 
technology designed 

for hemostasis
Hydrophilic coating 

designed for easy insertion o e ostas s

4 stepped dilators for arterial expansion

Hydrophilic coating and tapered distal segment for
smooth arterial dilation



Large Sheath Large Sheath 
InsertionInsertion

FluroscopyFluroscopy all large dilators and all large dilators and 
sheath insertionsheath insertion
O iff iO iff iOver stiff wireOver stiff wire
Pass smaller dilators Pass smaller dilators 

P t l t dil t t tiP t l t dil t t tiPass at least one dilator past aortic Pass at least one dilator past aortic 
bifurcation or areas of smallest bifurcation or areas of smallest 
diameterdiameter

Rotate dilators & sheath when Rotate dilators & sheath when 
insertinginserting

Exception EException E--sheathsheath

Know position of final sheath tipKnow position of final sheath tip



Large Sheath Insertion IssuesLarge Sheath Insertion IssuesLarge Sheath Insertion Issues Large Sheath Insertion Issues 

Do not force sheathDo not force sheath
Watch movement of Watch movement of 
vessel calcium on vessel calcium on 
fluroscopyfluroscopypp
Watch BPWatch BP
IfIf vascular complicationsvascular complicationsIf If vascular complications vascular complications 
or ruptureor rupture

OcclusionOcclusion balloonballoonOcclusion Occlusion balloonballoon
Insert Insert dilator dilator to to 
tamponadetamponadetamponadetamponade



TRANSFEMORAL TAVI TRANSFEMORAL TAVI 
PROCEDURAL STEPSPROCEDURAL STEPS

//Vascular access and Vascular access and iinsertion nsertion of large of large 18 / 19F sheath18 / 19F sheath
Insertion of pacing wire for rapid ventricular pacingInsertion of pacing wire for rapid ventricular pacing
Insertion of pigtail catheter for guiding aortographyInsertion of pigtail catheter for guiding aortography
Cross aortic valve and insertion Cross aortic valve and insertion AmplatzAmplatz ExtraExtra--stiff wirestiff wire
Balloon aortic Balloon aortic valvuloplastyvalvuloplasty
Insertion of valve assembly and Insertion of valve assembly and NovaFlexNovaFlex, align valve, , align valve, 
cross arch and aortic valvecross arch and aortic valve

Valve positioning and deploymentValve positioning and deployment
Removal of Removal of NovaFlexNovaFlex and balloon catheterand balloon catheter
Removal of large sheath and vascular closureRemoval of large sheath and vascular closure



Crossing ArchCrossing ArchCrossing ArchCrossing Arch

Rotate flex wheel and Rotate flex wheel and 
fully flex by the time fully flex by the time y yy y
THV reach archTHV reach arch

In resistance or unfolded In resistance or unfolded 
aorta aorta –– Ensure maximal Ensure maximal 
flexion and tension on flexion and tension on 
wirewire



NovaFlexNovaFlex to Cross Unfolded Aortato Cross Unfolded Aorta
Maximal Flexion and Tension on WireMaximal Flexion and Tension on Wire



TRANSFEMORAL TAVI TRANSFEMORAL TAVI 
PROCEDURAL STEPSPROCEDURAL STEPS

//Vascular access and Vascular access and iinsertion nsertion of large of large 18 / 19F sheath18 / 19F sheath
Insertion of pacing wire for rapid ventricular pacingInsertion of pacing wire for rapid ventricular pacing
Insertion of pigtail catheter for guiding aortographyInsertion of pigtail catheter for guiding aortography
Cross aortic valve and insertion Cross aortic valve and insertion AmplatzAmplatz ExtraExtra--stiff wirestiff wire
Balloon aortic Balloon aortic valvuloplastyvalvuloplasty
Insertion of valve assembly and Insertion of valve assembly and NovaFlexNovaFlex, align valve, cross arch , align valve, cross arch 

ddand aortic valveand aortic valve
Valve positioning and deploymentValve positioning and deployment

Removal of Removal of NovaFlexNovaFlex and balloon catheterand balloon catheter
Removal of large sheath and vascular closureRemoval of large sheath and vascular closure



Positioning and Positioning and 
DeploymentDeployment

Und r rt r ph & TEEUnd r rt r ph & TEEUnder aortography & TEEUnder aortography & TEE
VValve deployment projectionalve deployment projection
Position Position -- 5050--60% 60% 
ventricularventricular
Take your time but watch Take your time but watch 
hemodynamicshemodynamicsyy

Useful to do Useful to do aortogramaortogram
hil b idhil b id iiwhile burst rapid while burst rapid pacing pacing 

prior to deploymentprior to deployment
Hold inflation 3 secHold inflation 3 sec



NovaFlexNovaFlex System System 
–– Easier to achieve coEasier to achieve co axial alignmentaxial alignment–– Easier to achieve coEasier to achieve co--axial alignmentaxial alignment

-- Does no move much during valve deploymentDoes no move much during valve deployment

RF 1 NF



Ideal Final PositionIdeal Final PositionIdeal Final PositionIdeal Final Position

Aortic Valve Leaflet Tips

Anterior Mitral Valve
Hingepoint

50%

50% g p50%

Not always possible to satisfy all these



Using Leaflet TipUsing Leaflet Tip CaCa to Help Positioningto Help PositioningUsing Leaflet Tip Using Leaflet Tip CaCa to Help Positioningto Help Positioning

Calcium of  
Leaflet TipLeaflet Tip



40%
60%

Aortic end covers tip 
of  aortic valve leaflet



TRANSFEMORAL TAVI TRANSFEMORAL TAVI 
PROCEDURAL STEPSPROCEDURAL STEPS

//Vascular access and Vascular access and iinsertion nsertion of large of large 18 / 19F sheath18 / 19F sheath
Insertion of pacing wire for rapid ventricular pacingInsertion of pacing wire for rapid ventricular pacing
Insertion of pigtail catheter for guiding aortographyInsertion of pigtail catheter for guiding aortography
Cross aortic valve and insertion Cross aortic valve and insertion AmplatzAmplatz ExtraExtra--stiff wirestiff wire
Balloon aortic Balloon aortic valvuloplastyvalvuloplasty
Insertion of valve assembly and Insertion of valve assembly and NovaFlexNovaFlex, align valve, cross arch , align valve, cross arch 

ddand aortic valveand aortic valve
Valve positioning and deploymentValve positioning and deployment
Removal of Removal of NovaFlexNovaFlex and balloon catheterand balloon catheter
Removal of large sheath and vascular closureRemoval of large sheath and vascular closure



Removal Of Large SheathRemoval Of Large SheathRemoval Of Large SheathRemoval Of Large Sheath

Aim for short dwell timeAim for short dwell time
ieie. Remove sheath as soon as valve function verified. Remove sheath as soon as valve function verified

Contrast injection during sheath removalContrast injection during sheath removal
C t l t l th t / pi t ilC t l t l th t / pi t ilContralateral catheter / pigtailContralateral catheter / pigtail
PrePre--emptive crossemptive cross--over sheath with balloon inflationover sheath with balloon inflation

LL id iid i ii l il h i d ifl il h i d ifLeave Leave guidewireguidewire inin--place until haemostasis secured if place until haemostasis secured if 
preclosurepreclosure

Watch BP during sheath removalWatch BP during sheath removal
Ready large dilator or occlusion balloon toReady large dilator or occlusion balloon to tamponadetamponadeReady large dilator or occlusion balloon to Ready large dilator or occlusion balloon to tamponadetamponade
any perforationany perforation



Abrupt hypotension postAbrupt hypotension post--large sheath removallarge sheath removalp yp pp yp p gg





Be Prepared for All EmergenciesBe Prepared for All EmergenciesBe Prepared for All EmergenciesBe Prepared for All Emergencies

Preferably with prePreferably with pre defined &defined &Preferably with prePreferably with pre--defined & defined & 
discussed protocol....discussed protocol....

What to do when BP fallsWhat to do when BP fallsWhat to do when BP falls What to do when BP falls 
PPeripheral perforationeripheral perforation
PPrere--closure failclosure failPPrere--closure failclosure fail
CCoronary occlusionoronary occlusion
SSevere ARevere ARSSevere ARevere AR
EmbolisedEmbolised valvevalve
Valve malpositionValve malpositionValve malpositionValve malposition

B il t ipm t li t A dB il t ipm t li t A dBail out equipment list... And Bail out equipment list... And 
know where to find them…know where to find them…



HypotensionHypotension
Emergency TreatmentEmergency Treatment

Pressors +/- fluid

Consider early cardiopulmonary bypass if not 
responsive sp s v

C fi di i d di i t &Confirm diagnosis depending on circumstance & 
context



HypotensionHypotension
Consider circumstancesConsider circumstances

/At sheath insertion / removal 
Peripheral perforation

E rl n i r phEarly angiography

After stiff wire passage to LV
Severe MR; Tamponade

Echo

Post-BAV 
Severe AR; Tamponade

E h AEcho, Aortogram

Post-THV deployment
Severe AR (valvular / paravalvular); Coronary occlusion; Tamponade

Echo & Aortogram, then coronary angiogram



Hypotension postHypotension post TAVITAVIHypotension postHypotension post--TAVITAVI

• Post-TF TAVI
• Heparin reversed with 

protamineprotamine
• 18Fr Sheath removed 

successfully & hemostasis y
confirmed

10 minutes post sheath removal
• Severe hypotensionSevere hypotension
• CVP 







3 Keys to Success3 Keys to Success3 Keys to Success3 Keys to Success

PATIENT SELECTIONPATIENT SELECTION

PROCEDURAL DETAILSPROCEDURAL DETAILS

INTEGRATED MULTIDISCIPLINARY INTEGRATED MULTIDISCIPLINARY 
TEAMTEAMTEAMTEAM





Cardiac Imaging
Geriartrician Nephrologist

I i l di l

g g

Interventional cardiology Cardiac surgery

Cardiac cathlab TAVR Program Intensivist

Cardiac AnesthetistVascular Surgery
Program Co-ordinator

Wards – ICU / CCU / 
C di / CTS dHybrid OR Cadiac / CTS ward





ConclusionConclusionConclusionConclusion

TAVR is a unique procedure...TAVR is a unique procedure...
Low volume (~60Low volume (~60--100/yr in “expert 100/yr in “expert centerscenters”)”)(( /y p/y p ))

Highly challenging procedure (despite Highly challenging procedure (despite mininallymininally invasiveinvasive))
Crucial part of procedure over in short timeCrucial part of procedure over in short time
No / Minimal options for “reNo / Minimal options for “re--do”do”
Multiple operators & support staff must act in coMultiple operators & support staff must act in co--ordinated ordinated 
mannermanner

High risk patient subset High risk patient subset –– minimal reserve for errorsminimal reserve for errors



Keys To Success In A TAVR ProgramKeys To Success In A TAVR ProgramKeys To Success In A TAVR ProgramKeys To Success In A TAVR Program

Proper patient selectionProper patient selection
Attention to technical detailsAttention to technical details

Do the same steps all the timeDo the same steps all the time
Diligent monitoring of patient Diligent monitoring of patient –– from start (puncture or cut) from start (puncture or cut) g g pg g p (p )(p )
to finish (sheath removed and closed)...to finish (sheath removed and closed)...
Develop action plans for disastersDevelop action plans for disasters
Be prepared to handle the unexpectedBe prepared to handle the unexpected
Same operators / procedural support staffSame operators / procedural support staff

Well trained and experienced multidisciplinary team Well trained and experienced multidisciplinary team 
Supports procedureSupports procedureSupports procedureSupports procedure
Supports preSupports pre--TAVI and postTAVI and post--TAVI careTAVI care


