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CoreValveCoreValve and Delivery Systemand Delivery Systemy yy y



Anatomic Study RequiredAnatomic Study Requiredy qy q

•• Suitable anatomy  and free of Suitable anatomy  and free of •• Suitable anatomy, and free of Suitable anatomy, and free of 
contraindications, required for safe delivery contraindications, required for safe delivery 
and deploymentand deploymentand deploymentand deployment

•• In particular:In particular:
–– CaliberCaliber
–– TortuosityTortuosity
–– CalcificationCalcification
–– Plaque/Plaque/AtheromaAtheroma







Risks of TAVI Access/DeploymentRisks of TAVI Access/Deploymentp yp y

U bl  t  d li   d lU bl  t  d li   d l•• Unable to deliver or deployUnable to deliver or deploy
•• DissectionDissection

E b liE b li•• EmbolismEmbolism
•• Entrapment/AvulsionEntrapment/Avulsion

Masson et al JACC Intrv 2009 2:811-20



4 Primary Reasons for Failure4 Primary Reasons for Failureyy

•• Insufficient caliberInsufficient caliber•• Insufficient caliberInsufficient caliber
•• CalcificationCalcification
•• TortuosityTortuosity
•• PlaquePlaqueqq
•• Incidental findings: aneurysms; Incidental findings: aneurysms; 

previous dissectionsprevious dissections

•• CT can play a strong role in CT can play a strong role in 
identifying potential problemsidentifying potential problems



Standard CTA Aorta ExamStandard CTA Aorta Exam

•• Arch to midArch to mid--thigh (extend to thigh (extend to subclaviansubclavian arteries arteries •• Arch to midArch to mid thigh (extend to thigh (extend to subclaviansubclavian arteries arteries 
for TAVI patients)for TAVI patients)

•• NonNon--con followed by concon followed by con--enhancedenhanced•• NonNon con followed by concon followed by con enhancedenhanced
•• Helical, Helical, ungatedungated CTCT

Pro:Pro:•• Pro:Pro:
–– Fast, familiar, full coverage of aortaFast, familiar, full coverage of aorta

Normal peripheral IV accessNormal peripheral IV access–– Normal peripheral IV accessNormal peripheral IV access
•• Con:Con:

No gating: artifact of rootNo gating: artifact of root–– No gating: artifact of rootNo gating: artifact of root
–– Large contrast volume (100Large contrast volume (100--120 120 mLmL))



Alternative ExamsAlternative Exams

•• Dynamic gating: (on) through chest and (off) Dynamic gating: (on) through chest and (off) •• Dynamic gating: (on) through chest and (off) Dynamic gating: (on) through chest and (off) 
through abdomen/peripheralthrough abdomen/peripheral

Good option if contrast volume not a concernGood option if contrast volume not a concern–– Good option if contrast volume not a concernGood option if contrast volume not a concern

•• Full aorta nonFull aorta non--contrast with concontrast with con--enhanced scan enhanced scan 
d di t d t  ili /f ld di t d t  ili /f ldedicated to iliac/femoraldedicated to iliac/femoral
–– Reduces contrast volumeReduces contrast volume

•• IntraIntra--aortic contrast injection and dedicated aortic contrast injection and dedicated 
iliac/femoral scaniliac/femoral scan
–– Lowest possible contrast volumeLowest possible contrast volume
–– Obtain critical lumen calibers in Obtain critical lumen calibers in iliacsiliacs//femoralsfemorals



IlioIlio--femoral CT Angiography with Ultrafemoral CT Angiography with Ultra--
Low Dose IntraLow Dose Intra--arterial Contrast Injection arterial Contrast Injection jj

-- A Novel Imaging ProtocolA Novel Imaging Protocol

Joshi SB, Mendoza DD, Steinberg DH, Lopez CF, Joshi SB, Mendoza DD, Steinberg DH, Lopez CF, , , g , p ,, , g , p ,
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MethodsMethods

•• Consecutive patients being evaluated for Consecutive patients being evaluated for •• Consecutive patients being evaluated for Consecutive patients being evaluated for 
percutaneouspercutaneous valvularvalvular intervention requiring large intervention requiring large 
bore arterial accessbore arterial access

•• Cardiac Cardiac catheterisationcatheterisation with a 6 Fr femoral sheathwith a 6 Fr femoral sheath
–– DSA of iliac arteries in DSA of iliac arteries in anteroantero--posterior projectionposterior projection

•• single injection of 30cc contrast into abdominal aorta via single injection of 30cc contrast into abdominal aorta via 
pigtail catheterpigtail catheter

•• Pigtail catheter left in situ in infraPigtail catheter left in situ in infra--renal abdominal renal abdominal 
aortaaortaaortaaorta
–– connected to connected to heparinizedheparinized saline and securedsaline and secured



•• Patient Patient 
t f d t f d transferred transferred 
to CT suiteto CT suite

•• CT next to CT next to 
Cardiac Cath Cardiac Cath 
labslabs



MethodsMethods

CT Imaging Protocol (1)CT Imaging Protocol (1)CT Imaging Protocol (1)CT Imaging Protocol (1)

•• Philips Philips iCTiCT 256 256 
li  li  slice scannerslice scanner

•• SurveySurvey



MethodsMethods

CT imaging (2)CT imaging (2)CT imaging (2)CT imaging (2)
•• non contrast non contrast 

scan of chest scan of chest scan of chest scan of chest 
abdomen abdomen 
and pelvisand pelvispp

•• calcificationcalcificationcalcificationcalcification
•• confirmation confirmation 

of catheter of catheter 
positionposition



MethodsMethods

CT Imaging Protocol (2)CT Imaging Protocol (2)CT Imaging Protocol (2)CT Imaging Protocol (2)
Contrast Enhanced ScanContrast Enhanced Scan

1 3 t  1 4 dil ti  t t t  li  i t  (1 3 t  1 4 dil ti  t t t  li  i t  (II•• 1:3 to 1:4 dilution contrast to saline mixture (1:3 to 1:4 dilution contrast to saline mixture (IsovueIsovue
370)370)

40 cc 40 cc of total volume (10of total volume (10 12 cc of contrast) injected 12 cc of contrast) injected •• 40 cc 40 cc of total volume (10of total volume (10--12 cc of contrast) injected 12 cc of contrast) injected 
at 4 cc/second via pigtail catheterat 4 cc/second via pigtail catheter
•• 6 6 sec scan delaysec scan delay•• 6 6 sec scan delaysec scan delay
•• helical helical ungatedungated CT from midCT from mid--abdomen to mid thighabdomen to mid thigh

•• 64 x 0 625 collimation  rotation time 0 75 seconds  pitch 64 x 0 625 collimation  rotation time 0 75 seconds  pitch •• 64 x 0.625 collimation, rotation time 0.75 seconds, pitch 64 x 0.625 collimation, rotation time 0.75 seconds, pitch 
0.64, 120 kV, 154 0.64, 120 kV, 154 mAsmAs, thickness 3 mm, thickness 3 mm

•• pigtail catheter removed while patient in CT suitepigtail catheter removed while patient in CT suite
•• arterial sheath left in situ to be removed laterarterial sheath left in situ to be removed later



MethodsMethods

Image AnalysisImage AnalysisImage AnalysisImage Analysis

•• Philips Extended Brilliance WorkspacePhilips Extended Brilliance Workspace•• Philips Extended Brilliance WorkspacePhilips Extended Brilliance Workspace
•• 2D and 3D tools with multi2D and 3D tools with multi--planar planar 

t tit tireconstructionreconstruction
•• nonnon--contrast scancontrast scan

–– calcificationcalcification

•• contrastcontrast--enhanced scanenhanced scan
–– tortuositytortuosity
–– stenosisstenosis
–– dissectiondissection



Results (1)Results (1)( )( )

•• 27 patients  17 (63%) female27 patients  17 (63%) female•• 27 patients, 17 (63%) female27 patients, 17 (63%) female
•• age 83 (+/age 83 (+/-- 6.9 years)6.9 years)
•• serum creatinine 1.4 mg/dLserum creatinine 1.4 mg/dL
•• all were being considered for percutaneous all were being considered for percutaneous g pg p

aortic valve intervention: valvuloplasty or aortic valve intervention: valvuloplasty or 
percutaneous replacementpercutaneous replacementp pp p

•• contrast dose 12 7 +/contrast dose 12 7 +/-- 2 0 cc2 0 cc•• contrast dose 12.7 +/contrast dose 12.7 +/-- 2.0 cc2.0 cc



Results (2)Results (2)( )( )
•• Excellent Excellent 

i  lit  i  lit  image quality image quality 
in 25 of 27 in 25 of 27 

ti t  ti t  (93(93%)%)patients patients (93(93%)%)

•• visualisationvisualisation
of entire of entire ilioilio--
femoral femoral 
arterial arterial treetree



Results (3)Results (3)

WarningsWarningsWarningsWarnings
•• 1 patient 1 patient 

–– discordant discordant 
timing of timing of 
contrast contrast contrast contrast 
injection and injection and 
acquisitionacquisitionacqu s t oacqu s t o

–– scan “outran” scan “outran” 
contrastcontrast

•• scan delay scan delay yy
increased to increased to 9 9 
secondsseconds



Results (4)Results (4)

WarningsWarningsWarningsWarnings
1 patient1 patient
•• catheter above catheter above 

renal arteriesrenal arteries
•• dilution of dilution of 

contrastcontrast
•• catheter recatheter re--

positioned if positioned if positioned if positioned if 
necessary with necessary with 
subsequent subsequent subsequent subsequent 
scansscans



Results (5)Results (5)

ComplicationsComplicationsComplicationsComplications

•• Thrombosis of pigtail catheter Thrombosis of pigtail catheter 1 patient1 patient•• Thrombosis of pigtail catheter Thrombosis of pigtail catheter -- 1 patient1 patient
–– unable to aspirate from catheterunable to aspirate from catheter

catheter replaced in CT suite prior to scancatheter replaced in CT suite prior to scan–– catheter replaced in CT suite prior to scancatheter replaced in CT suite prior to scan
–– successful completion of scansuccessful completion of scan

 li i l l li i l l–– no clinical sequalaeno clinical sequalae

h lh l•• No other complicationsNo other complications



Example 1Example 1

Focal Arterial StenosisFocal Arterial StenosisFocal Arterial StenosisFocal Arterial Stenosis
a b

TextText

DSA
(30 cc contrast)

CT angiogram
(10 cc contrast)( ) ( )



Arterial DissectionArterial Dissection



Example 2Example 2

Tortuous Iliac ArteriesTortuous Iliac ArteriesTortuous Iliac ArteriesTortuous Iliac Arteries
a b

DSA CT angiogramg g



Calcification + Tortuosity = No GoCalcification + Tortuosity = No Goyy



Results (6)Results (6)

Clinical ImpactClinical ImpactClinical ImpactClinical Impact

•• In 7 patients (26 %) CT angiography lead to In 7 patients (26 %) CT angiography lead to •• In 7 patients (26 %) CT angiography lead to In 7 patients (26 %) CT angiography lead to 
cancellation of percutaneous intervention cancellation of percutaneous intervention 
due either to confirmation or discovery of due either to confirmation or discovery of due either to confirmation or discovery of due either to confirmation or discovery of 
contracontra--indicationindication

severe vessel tortuositysevere vessel tortuosity–– severe vessel tortuositysevere vessel tortuosity
–– stenosisstenosis

se ere calcificationse ere calcification–– severe calcificationsevere calcification



CTA and PTAVR ContraindicationsCTA and PTAVR ContraindicationsCTA and PTAVR ContraindicationsCTA and PTAVR Contraindications

•• Compared to conventional Compared to conventional angioangio, CTA reveals more of , CTA reveals more of 
the factors that the factors that are associated are associated with poor outcomeswith poor outcomes
M  iti  t lM  iti  t l•• More sensitive toolMore sensitive tool



IntraIntra--aortic aortic CTA: Standard Practice CTA: Standard Practice 
Before TAVIBefore TAVIBefore TAVIBefore TAVI







ConclusionsConclusions

•• CTA should be standard before TAVICTA should be standard before TAVI•• CTA should be standard before TAVICTA should be standard before TAVI
•• Variety of scan/acquisition methods depending Variety of scan/acquisition methods depending 

 th  li i l i t  d i t d d  th  li i l i t  d i t d d on the clinical circumstances and intended on the clinical circumstances and intended 
approachapproach

•• Bare minimum in standard CT Bare minimum in standard CT angioangio of aorta, of aorta, 
or, if contrast sparing: nonor, if contrast sparing: non--con aorta and con aorta and 
con(+) iliac/femoralcon(+) iliac/femoral
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