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Vascular Complications… Vascular Complications… pp
A potential disaster of TAVRA potential disaster of TAVR

 Vascular complications is common Vascular complications is common 
ft r TAVRft r TAVRafter TAVRafter TAVR

 Main contributorsMain contributors Main contributorsMain contributors
 Large sheathsLarge sheaths

B lk d iB lk d i Bulky devicesBulky devices
 Risky patient cohortRisky patient cohort

 AssocAssoc with catastrophicwith catastrophic AssocAssoc with catastrophic      with catastrophic      
consequencesconsequences



HOW COMMON IS IT?HOW COMMON IS IT?



Incidence of Vascular Complications Incidence of Vascular Complications 
(before (before VARC definitions VARC definitions publication)publication)

25

20

on
s 

(%
) Edwards Sapien Valve

M dt i C V l

15

m
pl

ic
at

io Medtronic CoreValve

Heterogeneity in definitions of initial reports 
diffi lt t t

10

22.9

16 9ul
ar

 C
om = difficult to compare outcomes 

5

16.2

13.1

16.4

6 3

13

9.5

16.9

6 7or
 V

as
cu

0

6.3
4.7 5.8 5.6

3.9
6.7

M
aj



VARCVARC M j V l C li iM j V l C li iVARC VARC –– Major Vascular ComplicationsMajor Vascular Complications

 Any thoracic aortic dissectionAny thoracic aortic dissection
 A itA it l t d i j l di tl t d i j l di t Access site or accessAccess site or access--related injury leading to:related injury leading to:

 DeathDeath
 Need for significant blood transfusion ≥4UNeed for significant blood transfusion ≥4U

I ibl dI ibl d dd Irreversible endIrreversible end--organ damageorgan damage
 Unplanned percutaneous or surgical interventionUnplanned percutaneous or surgical interventionp p gp p g

 Distal Distal embolisationembolisation from a vascular source requiring from a vascular source requiring 
surgery or resulting in amputation or irreversible endsurgery or resulting in amputation or irreversible endsurgery or resulting in amputation or irreversible endsurgery or resulting in amputation or irreversible end--
organ damageorgan damage

Leon, M. B., et al. J Am Coll Cardiol. 2011;57:253-69



TAVR Outcomes - VARC Meta-Analysis
16 studies published Jan 2011 – Oct 2011- 16 studies published Jan 2011 – Oct 2011

- 3,519 patients

Endpoint Pooled Estimate (%) [95% CI]

Vascular events @ 30 days
Major 11.9 [8.6, 16.4]

Minor 9.7 [6.7, 14.0]Minor 9.7 [6.7, 14.0]

All 18.8 [14.5, 24.3]

Genereux, P., et al. J Am Coll Cardiol. 2012;59:2317-26



Vascular Complications in TF Cohorts of PARTNER TrialVascular Complications in TF Cohorts of PARTNER Trial

22 24F t22-24Fr system
78.6% surgical cutdown

Major Vascular Complications
- 15.3%

Genereux, P., et al. J Am Coll Cardiol. 2012;60:1043-52



Vascular Complications associated Vascular Complications associated pp
with Increased Mortalitywith Increased Mortality



CAN WE REDUCE VASCULAR CAN WE REDUCE VASCULAR 
COMPLICATIONS?COMPLICATIONS?COMPLICATIONS?COMPLICATIONS?



P di f M j V l C li iP di f M j V l C li iPredictors of Major Vascular ComplicationsPredictors of Major Vascular Complications

Hayashida Van Genereux ToggweillerHayashida Van 
Mieghem

Genereux Toggweiller

Female Gender ✔ ✔

Peripheral vascular disease ✔

High Sheath:Femoral Artery Ratio; 
Minimal artery diameter < sheath OD ✔

✔

Femoral Calcification on CT ✔ ✔

Early experience ✔

Van Mieghem, N. M., et al. Am J Cardiol. 2012;110:1361-7

Toggweiler, S., et al. J Am Coll Cardiol. 2012;59:113-8
Hayashida, K., et al. JACC Cardiovasc Interv. 2011;4:851-8

Genereux, P., et al. J Am Coll Cardiol. 2012;60:1043-52



Vascular Screening have improved…Vascular Screening have improved…g pg p



Operator Experience is Improving… Operator Experience is Improving… 
Learning CLearning Cuurverve

Major vascular complication *
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* 169 TF patients/ first half vs. second half
† 137 full percutaneous TF/ first 50 vs. 87 last 
¶ 140 full percutaneous TF/ first 70 vs. 70 last
§ 44 TF patients/ fist 30 vs 14 last Gurvitch R et al. Catheter Cardiovasc Inter;2011;78:977-84 

Toggweiler S et al. J Am Coll Caridol;2012;59:113-8
Hayashida K et al. J Am Coll Cardiol Intv;2012;5:207-214

Alli O et al. J Am Coll Cardiol Intv; 2012;5:72-9 

§ 44 TF patients/ fist 30 vs. 14 last



Technique is Improving…Technique is Improving…q gq g
Totally Percutaneous ProcedureTotally Percutaneous Procedure

Toggweiler, S., et al. JACC Cardiovasc Interv. 2013;6:643-53



Crossover Balloon Occlusion Technique Crossover Balloon Occlusion Technique qq
(CBOT)(CBOT)

Genereux, P., et al. JACC Cardiovasc Interv. 2011;4:861-7



Technology is Improving…Technology is Improving…Technology is Improving…Technology is Improving…
Reduction in size of sheathReduction in size of sheath

24F 22F

With SAPIEN and RF 1-3With SAPIEN and RF 1 3

18‐19F
With SAPIEN XT and NovaFlex



Edwards Edwards eSheatheSheath -- AvailableAvailable
E pandable Introd cer SheathE pandable Introd cer SheathExpandable Introducer SheathExpandable Introducer Sheath

DEM: Dynamic Expansion mechanism Allows for retrievability



New New MedtronicsMedtronics CoreValveCoreValve Sheath Sheath ––
coming…coming…

InLineInLine SheathSheath Profile Adaptive SheathProfile Adaptive Sheath

• 13F equivalent14F i l t t • 13F equivalent
• Nitinol reinforced – expands to 18Fr 

ID and self-contracts to 13Fr ID

• 14F equivalent system



The PARTNER II Inoperable CohortThe PARTNER II Inoperable Cohort
Study DesignStudy Design

Symptomatic Severe Aortic Stenosis

Study DesignStudy Design

Symptomatic Severe Aortic Stenosis

ASSESSMENT by Heart Valve TeamASSESSMENT by Heart Valve Team

InoperableInoperable

ASSESSMENT: Transfemoral AccessASSESSMENT: Transfemoral Access

1:1 Randomization n = 560
Randomized 

Patients

TF TAVR
SAPIEN

TF TAVR
SAPIEN XT VS

Patients

SAPIENSAPIEN XT

Primary Endpoint: All-Cause Mortality + Disabling 
Stroke + Repeat Hospitalization at One YearStroke + Repeat Hospitalization at One Year 

(Non-inferiority)



Vascular and Bleeding Events:Vascular and Bleeding Events:
At 30 Days (AT)At 30 Days (AT)At 30 Days (AT)At 30 Days (AT)

SAPIENSAPIEN
(n=271)(n=271)

SAPIEN XTSAPIEN XT
(n=282)(n=282)

EventsEvents nn %% nn %% pp--valuevalue

Vascular:Vascular:Vascular:Vascular:

MajorMajor 4242 15.515.5 2727 9.69.6 0.040.04

MiMi 2020 7 47 4 1414 5 05 0 0 230 23MinorMinor 2020 7.47.4 1414 5.05.0 0.230.23

Bleeding:Bleeding:

DisablingDisabling 3434 12.612.6 2222 7.87.8 0.060.06

MajorMajor 4444 16.416.4 4444 15.715.7 0.840.84

Patients with TransfusionsPatients with Transfusions 66 2.22.2 77 2.52.5 0.840.84



TAVI Vascular Complications: TAVI Vascular Complications: pp
Contemporary ResultsContemporary Results

VARC meta-
analysis

ADVANCE 
CoreValve

SOURCE-XT Euro-Sentinel 
Registryy g y

N & Valve 3,619 1,015 2,700 4,571

type SAPIEN / XT 
& CoreValve

CoreValve SAPIEN XT SAPIEN XT 
& CoreValve

Time Period Publications
Jan 2011-Oct 
2011

Mar 2010 – Jul 
2011

Jun 2010 - Oct 
2011

Jan 2011 -Jun 
2012

2011 

Major 11.9 10.2% 6.3% 3.1%
Vascular Cx



VASCULAR SCREENINGVASCULAR SCREENING



P i h l l tP i h l l tPeripheral vessel assessmentPeripheral vessel assessment

 Assess from aorta to common femoral arteriesAssess from aorta to common femoral arteries

 CalibreCalibre CalibreCalibre
 CalcificationCalcification
 TortuosityTortuosity



Sh th O t Di tSh th O t Di tSheath Outer DiametersSheath Outer Diameters

16Fr 18Fr 19Fr 20Fr 22Fr 24Fr

RF3 Sheath 8.4 9.2

NF Sheath 7.2 7.5

E-Sheath - Unexpanded
- Expanded

6.7
8.9

7.2
8.9

8.0
9.9p

Cook 7.2

St Jude 6.8 7.6 8.2

Gore 6 2 6 8 7 5Gore 6.2 6.8 7.5

Terumo Solopath

Adpated from Toggweiler, S., et al. JACC Cardiovasc Interv. 2013;6:643-53



Acceptable Minimal Acceptable Minimal IIliofemoralliofemoral DDiametersiameters

•• Edwards Edwards SapienSapien
•• 23 mm (22Fr RF sheath) 23 mm (22Fr RF sheath) -- 7 mm7 mm
•• 26 mm (24Fr RF sheath) 26 mm (24Fr RF sheath) -- 8 mm8 mm

•• Edwards Edwards SapienSapien XTXT
•• 23 mm (18Fr NF or 16Fr 23 mm (18Fr NF or 16Fr EEsheathsheath): 6 mm): 6 mm
•• 26 mm (19Fr NR or 18Fr 26 mm (19Fr NR or 18Fr EsheathEsheath: 6.5 mm: 6.5 mm
•• 29 mm29 mm (20Fr (20Fr EsheathEsheath): 7 mm): 7 mm

•• Medtronic Medtronic CorevalveCorevalve
•• 26, 29 and 31 mm (18Fr sheath): 6 mm26, 29 and 31 mm (18Fr sheath): 6 mm



V l S i M d litiV l S i M d litiVascular Screening ModalitiesVascular Screening Modalities

 Invasive Invasive aortogramaortogram –– bifemoralbifemoral angiogramangiogram

 CT angiogramCT angiogram CT angiogramCT angiogram
 Ideally with contrastIdeally with contrast
 NonNon--contrast also useful for assessing calcificationcontrast also useful for assessing calcification

 Intravascular ultrasoundIntravascular ultrasound



AortibifemoralAortibifemoral AngiographyAngiography
Marker pigtail for calibrationMarker pigtail for calibration

ADVANTAGESADVANTAGESADVANTAGESADVANTAGES
 Good Good spacialspacial resolutionresolution
 Done same time as coronary angiographyDone same time as coronary angiography
 Lower contrast load than CTLower contrast load than CT
 Assess tortuous vessel response to stiff Assess tortuous vessel response to stiff 

wire for straighteningwire for straighteningg gg g

DISADVANTAGESDISADVANTAGESDISADVANTAGESDISADVANTAGES
 Limited in identification of calcification Limited in identification of calcification 

d th l ti b dd th l ti b dand atherosclerotic burdenand atherosclerotic burden
 Can’t identify full 3D feature of tortuosityCan’t identify full 3D feature of tortuosity
 Can’t identify eccentric severe Can’t identify eccentric severe stenosesstenoses in in 

one viewone view



TortuosityTortuosityTortuosityTortuosity

Tortuous right femoral artery With 0.035” Lunderquist wire



E t i l iE t i l iEccentric lesionEccentric lesion

AP VIEW LAO VIEW



CTCT A tA tCT CT AortogramAortogram

 Better appreciation of calcium Better appreciation of calcium 
and atherosclerotic burdenand atherosclerotic burdenand atherosclerotic burdenand atherosclerotic burden

 Appreciate tortuosity in 3DAppreciate tortuosity in 3D
 C ntrC ntr linlin m ltipl n rm ltipl n r r f rm tr f rm t CentreCentre--line line multiplanarmultiplanar reformat reformat 

allows measurement of true allows measurement of true 
orthogonal dimensions and CAorthogonal dimensions and CAorthogonal dimensions and CA orthogonal dimensions and CA 
of vesselof vessel

 Uses more contrast generally Uses more contrast generally 
h i i i hh i i i hthan invasive angiographythan invasive angiography

 Lower Lower spacialspacial resolution than resolution than 
invasive angiographyinvasive angiography





MANAGEMENT OF VASCULAR MANAGEMENT OF VASCULAR 
COMPLICATIONSCOMPLICATIONSCOMPLICATIONSCOMPLICATIONS



B il tB il t E i tE i tBailout Bailout EquipmentsEquipments

 Stiff wiresStiff wires
O l i b llO l i b ll Occlusion balloonOcclusion balloon
 CODA balloonCODA balloon
 Reliant balloonReliant balloon

 Peripheral balloonsPeripheral balloons Peripheral balloonsPeripheral balloons
 Peripheral stentsPeripheral stents

 Covered stents Covered stents –– self expanding and balloon expandingself expanding and balloon expanding

 CrossCross--over sheathover sheath –– AnselAnselCrossCross over sheath over sheath AnselAnsel



Ili R tIli R tIliac RuptureIliac Rupture

 Hypotension upon Hypotension upon 
sheath removalsheath removalsheath removal sheath removal 
post post CoreValveCoreValve





O l i Di tiO l i Di tiOcclusive DissectionOcclusive Dissection

 Post TAVR with Post TAVR with 
SAPIEN XT 23mmSAPIEN XT 23mmSAPIEN XT 23mm SAPIEN XT 23mm 
valve (18Fr sheath)valve (18Fr sheath)

 Primary failure of prePrimary failure of pre--
closureclosure

 Successful primary Successful primary 
closure withclosure with ProstarProstarclosure with closure with ProstarProstar





G tl b ll dil t tiG tl b ll dil t tiGentle balloon dilatation…Gentle balloon dilatation…



C l iC l iConclusionConclusion

 Vascular complication is a common adverse event postVascular complication is a common adverse event post--
TAVR and is associated with increased mortalityTAVR and is associated with increased mortalityTAVR, and is associated with increased mortalityTAVR, and is associated with increased mortality

 Incidence reduced to ~3Incidence reduced to ~3 10% with improvements10% with improvements Incidence reduced to 3Incidence reduced to 3--10% with improvements 10% with improvements 
 Screening techniqueScreening technique
 Operator experience and techniquesOperator experience and techniques



C l iC l iConclusionConclusion
C f lC f l d l i d i ld l i d i l Careful preCareful pre--procedural screening and meticulous procedural screening and meticulous 
procedural technique MANDATORY to procedural technique MANDATORY to 

i t i l l li tii t i l l li timaintain low vascular complicationsmaintain low vascular complications

 Prepared to handle complicationsPrepared to handle complications
 WellWell--planned techniquesplanned techniquesWellWell planned techniquesplanned techniques
 BailBail--out out equipmentsequipments
 Vascular surgical backVascular surgical back--upupgg pp

 Understand limitsUnderstand limits
 Alternatives available Alternatives available –– TA, TA, TAoTAo, , TransubclavianTransubclavian
 Prepared to take consequences if pushing limitPrepared to take consequences if pushing limit


