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OverviewOverview

•• Technical Aspects of Stent ImagingTechnical Aspects of Stent Imaging
•• Clinical ExamplesClinical Examples
•• Current / Recent DataCurrent / Recent Data
•• Understand Applications & LimitationsUnderstand Applications & Limitations
•• Clinical AspectsClinical Aspects



Cath Lab vs CT Lab Stent ImagingCath Lab vs CT Lab Stent Imaging

•• Dense material Dense material –– Small volumeSmall volume
•• Low radioLow radio--opacity by fluoroscopic xopacity by fluoroscopic x--rayray
•• Highly radioHighly radio--opaque by tomographic xopaque by tomographic x--

rayray



Proximal LAD



LADLAD



Metal Metal ““BloomingBlooming”” Artifact = Poor Artifact = Poor 
Lumen VisualizationLumen Visualization



stent

stents

Coronary StentsCoronary Stents



Two patent stents proximal Two patent stents proximal 
LADLAD

LMCA, RCA, and proximal LAD & 
Circ stents are usually well visualized



Adjusting window levels can helpAdjusting window levels can help

64 MSCT of Cypher



Special visualization toolsSpecial visualization tools



Cor CTA for Detection or Exclusion of ISRCor CTA for Detection or Exclusion of ISR

StudyStudy CTCT N (stents)N (stents) % Evaluable% Evaluable SensSens SpecfSpecf PPVPPV NPVNPV

CademartiriCademartiri
Radiol Med 2006Radiol Med 2006

1616 4747 NRNR 8383 9898 8383 9797

Ohnuki Int J Cardiol Ohnuki Int J Cardiol 
20062006

1616 2020 9696 7575 8888 NRNR NRNR

Chabbert Eur Radiol Chabbert Eur Radiol 
20062006

1616 121121 NRNR 9292 6767 4343 9797

VanMieghem Circ 2006VanMieghem Circ 2006 16 & 6416 & 64 70 (LM 70 (LM 
only)only)

100100 100100 9191 6767 100100

Gaspar JACC 2006Gaspar JACC 2006 4040 111111 9696 9999 8181 4848 9797

Rist Acad Radiol 2006Rist Acad Radiol 2006 6464 4646 9898 7575 9292 6767 9494

Ehara JACC 2007Ehara JACC 2007 6464 121121 8888 9292 8181 5454 9898

Oncel Radiol 2007Oncel Radiol 2007 6464 3939 9595 8989 9595 9494 9090

Bax JACC 2007Bax JACC 2007 6464 192192 9393 9595 9393 6363 9999



Mild (EMild (E--G), G), 
Moderate (HModerate (H--J), J), 
and Severe (Kand Severe (K--M) M) 
neointimal neointimal 
proliferation and proliferation and 
inin--stent stenosis. stent stenosis. 
Moderate and Moderate and 
Severe considered Severe considered 
to indicate binary to indicate binary 
restenosis (>50%)restenosis (>50%)

From: Ehara, 2007From: Ehara, 2007



Challenges of Stenosis Challenges of Stenosis 
Quantification in Stents by CTAQuantification in Stents by CTA

Motion artifact Motion artifact & & calcificationcalcification are the most common reasons are the most common reasons 
for inaccuracyfor inaccuracy



Determinants of Stent Lumen Determinants of Stent Lumen EvaluabilityEvaluability
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Determinants of Stent Lumen EvaluabilityDeterminants of Stent Lumen Evaluability

•• Size (< 3mm = reduced evaluability)Size (< 3mm = reduced evaluability)
•• Strut Thickness (Strut Thickness (>100>100--140 um = decr. eval.140 um = decr. eval.))
•• Strut materialStrut material
•• LocationLocation
•• CalciumCalcium
•• LengthLength

Maintz et al Eur Rad 2005Maintz et al Eur Rad 2005









StentStent



Left coronary arteryLeft coronary artery



Impact of Stent Characteristics on Impact of Stent Characteristics on 
Accuracy (Dx/Excl of ISR)Accuracy (Dx/Excl of ISR)

Stent SizeStent Size N pt/stentsN pt/stents Sensitivity %Sensitivity % Specificity %Specificity % Uneval %Uneval %
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Impact of Stent Characteristics on Impact of Stent Characteristics on 
Accuracy (Dx/Excl of ISR)Accuracy (Dx/Excl of ISR)

Stent SizeStent Size N pt/stentsN pt/stents Sensitivity %Sensitivity % Specificity %Specificity % Uneval %Uneval %

GilardGilard 143/232143/232 3737

</= 3.0mm</= 3.0mm 5454 100100

>3.0>3.0 8686 100100

GasparGaspar 65/11165/111 55

In StentIn Stent 6363 7878

In SegmentIn Segment 7878 6969

Gilard M et al Heart 2006 92 58Gilard M et al Heart 2006 92 58--6161
Gaspar T JACC 2005 46 1573Gaspar T JACC 2005 46 1573--99



Stent Evaluation by CTA: Clinical PracticeStent Evaluation by CTA: Clinical Practice

•• Obtain stent history / information if Obtain stent history / information if 
possiblepossible
•• Limited number of stents (1Limited number of stents (1--2) in proximal 2) in proximal 

segments vs. multiple stents and mid/distal segments vs. multiple stents and mid/distal 
segmentssegments

•• Strict patient prep (heart rate, NTG)Strict patient prep (heart rate, NTG)
•• In the right patients, CTA is a good way In the right patients, CTA is a good way 

to evaluate angina and suspected to evaluate angina and suspected 
restenosisrestenosis

•• In routine use postIn routine use post--PCI for followPCI for follow--up up (ie (ie 
asymptomatic)asymptomatic) beware of incomplete or beware of incomplete or 
inconclusive exam and high false positive inconclusive exam and high false positive 
raterate


