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What’s the role of coronary CT before CTO PCI ?What’s the role of coronary CT before CTO PCI ?

CT tells CT tells somethingsomethingmore than CAG !more than CAG ! 27528265 CDH
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Invasive CAG Invasive CAG ‐‐ predictors of CTO PCI successpredictors of CTO PCI success
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CTO CTO ‐‐ Information available from coronary CTInformation available from coronary CT
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CTCT

1. Relatively short CTO

2. Focal calcification at myocardial 
side of CTO entry

3. Ostium is relatively small and 
upward  Judkin Rt GC and large‐
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PCIPCI
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Remodeling pattern of CTO plaqueRemodeling pattern of CTO plaque

Positive 
remodeling

Neutral Negative 
remodelingremodeling remodeling

CTO ≤ 1 yr 35.4% 7.6% 57.0%

CTO > 1 yr 16.5% 5.0% 78.5%
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3D radiologic density analysis of CT3D radiologic density analysis of CT
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Beyond anatomical Beyond anatomical stenosisstenosis::
Evaluation of myocardial ischemia by CTEvaluation of myocardial ischemia by CTEvaluation of myocardial ischemia by CTEvaluation of myocardial ischemia by CT

300

400

500

u
a
ti

o
n

 (
H

U
)

0 40 80 120 160

0

100

200

L
u

m
in

a
l 
a
tt

e
n

Y =-1.364 * X + 470

TAG = -13.64 (HU/10mm)

0 40 80 120 160

Length from ostium (mm)

Choi, JACC Img, in pressKoo, JACC 2011

Myocardial perfusion Computational fluid  Attenuation gradient
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Concept of CTConcept of CT‐‐gradient in CTOgradient in CTO
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CTCT‐‐gradient in CTOgradient in CTO

R, Rentrop classification
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CTCT‐‐gradient shows the degree and direction gradient shows the degree and direction 
of collateral flowof collateral flowof collateral flowof collateral flow

Rentrop collateral Anterograde vs retrogradeRentrop collateral
flow classification
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Prediction of CTO PCI success by prePrediction of CTO PCI success by pre‐‐procedural CTprocedural CT

N of CTO Success (%) CT predictors Independent predictors

Mollet, Am J Cardiol 2005 45 53% Calcification
> 15 mm

Calcification
> 15 mm

Blunt stump Blunt stump

Soon, J Interv Cardiol 2007 43 56% Transluminal calcification > 50%
Blunt stump (by CAG)

Otsuka Int J Cariovasc Imaging 26 100% None (100% success)Otsuka, Int J Cariovasc Imaging 
2008

26 100% None (100% success)

Cho, Int J Cardiol 2009 72 76% Length
Regional calcium scores
% Ca area/CSA

% Ca area/CSA

/

Garcia, Eurointervention 2009 
(CTTO registry)

139 63% CSA > 50%
Angulation
Calcium at entry
> 15 mm

CSA > 50%

Ehara, J Inv Cardiol 2009 110 85% Bending, Shrinkage, Calcium

Choi, Circ J 2010 186 77% Length > 18 mm
Density> 139 HU

CTO > 1 year

k l l l lAraki, EuroPCR 2011 114 82% Intramural calc Intramural calc

Jen, Int J Cardiol 2010 82 81% Calcium length ration > 0.5
Calcium at proxiand distal stump
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Most accepted predictors: severity of calcification and lesion length



CTO PCI with or without preCTO PCI with or without pre‐‐PCI CTPCI CT

CT (+) CT (‐) P‐value

N 40 60N 40 60

Success (%) 77.5% 80.0% NS

Complication (%) 7.5% 23.3% 0.039

coronary perforation 0% 10% 0.039

AMI 5% 12% NS
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Ueno, Int J Cardiol 2010



CTO PCI with or without preCTO PCI with or without pre‐‐PCI CTPCI CT

e‐CTO: Korean multicenter CTO registry
N=3436 (age 63+/‐11 year male 74%) unadjusted dataN=3436 (age 63+/‐11 year, male 74%), unadjusted data
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Choi and e‐CTO investigators, abstract submitted to KSC 2011



SummarySummary

1. CT can evaluate detailed anatomy of whole vessel, 
lesion characteristics (especially calcification), and 
physiological function of collaterals and myocardium.

2. CT can predict procedural success mainly based on the 
severity of calcification and lesion length.

3. However, these potential values of CT has not been 
reflected in real‐world clinical practice (e.g. CTO PCI 
success). We need more sophisticated investigation.
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