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CT Coronary CT Coronary 
AngiographyAngiography

Clinical Application of CTCAClinical Application of CTCA

1.1. Normal anatomy and congenital anomaliesNormal anatomy and congenital anomalies

2.2. Coronary calcium scoring Coronary calcium scoring 

3.3. Detection of coronary a. Detection of coronary a. stenosisstenosis / occlusion/ occlusion

4.4. Evaluation of atherosclerotic plaqueEvaluation of atherosclerotic plaque
5.5. PostPost--op. evaluation of bypassed vesselsop. evaluation of bypassed vessels

6.6. Evaluation of Evaluation of stentstent patencypatency

7.7. Myocardial perfusion, viabilityMyocardial perfusion, viability

8.8. LV function, regional wall motionLV function, regional wall motion

Vulnerable PlaqueVulnerable Plaque

Naghavi M et al. 
Circulation 2003 

Naghavi M et al. 
Circulation 2003 

Vulnerable PlaqueVulnerable Plaque

Naghavi M et al. 
Circulation 2003 

Virmani R. J Am Coll Cardiol. 2006 

Plaque rupture

Calcified nodule

Thin cap fibroatheroma

Plaque erosion
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Medicine is a science of uncertainty Medicine is a science of uncertainty 
and an art of probabilityand an art of probability

Sir William Sir William OslerOsler (1849(1849––1919)1919)

Coronary CT Angiography: Hype or New Paradigm? 
Garcia MJ. JAMA 2005; 293: 2531 - 2533.

Schmermund A, Erbel R. Eur Heart J, 2005; 26: 1451 - 1453.

Coronary CT Angiography: The end of the beginning

Coronary CT Angiography Coronary CT Angiography 
-- Hype or New Paradigm ? Hype or New Paradigm ? --
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AMC, 2003AMC, 2003Ropers, Circulation 2003Ropers, Circulation 2003NiemanNieman, Circulation 2002, Circulation 2002

Coronary Coronary StenosisStenosis: Accuracy: Accuracy Failure of Coronary CTAFailure of Coronary CTA

Nieman, et al. Lancet 2001

Heart RateHeart Rate

97%97%
(165/170)(165/170)

96%96%
(138/144)(138/144)

HR < 60 HR < 60 bpmbpm

88%88%
(270/308)(270/308)

RopersRopers
Circulation Circulation 
20032003

91%91%
(240/264)(240/264)

AMCAMC

OverallOverall

• Beta-blocker: if HR > 60 bpm

Severe CalcificationSevere Calcification

Blooming Artifact 
Courtesy of Choi SI, SNUBH
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Effect of Calcification on  Effect of Calcification on  
Accuracy of Coronary CTAAccuracy of Coronary CTA

Even with 16Even with 16--MDCT, Severe calcification limit MDCT, Severe calcification limit 
interpretability of coronary CTA.interpretability of coronary CTA.

Kuettner A, JACC, 2004

Sensation 16 Cardiac CT scanner Sensation 16 Cardiac CT scanner 
(Siemens Medical Solutions, (Siemens Medical Solutions, ErlangenErlangen, Germany), Germany)

375375 ms gantry rotation timems gantry rotation time

3.03.0 mm table feed per rotationmm table feed per rotation

16 x 0.7516 x 0.75 mm collimationmm collimation

409 409 ±± 3232 mAmA tube currenttube current

Initial reconstruction starting at 65% of the RInitial reconstruction starting at 65% of the R--R interval R interval 
Additional reconstructions were performed if motion Additional reconstructions were performed if motion 

artifacts were present (in 5% increments and artifacts were present (in 5% increments and 
decrements)decrements)

1616--slice MDCTslice MDCT
Achenbach et al. Achenbach et al. EurEur H J 2005; 26:1978H J 2005; 26:1978--19861986

63/M HR: 57/min

Evaluation of coronary Evaluation of coronary stenosisstenosis
(16 slice MDCT)(16 slice MDCT)

99%68%96%94%Eur H J 2005Achenbach S

99%57%99%80%AJR 2006Nikolaou K

83%47%91%30%Eur H J 2005Kaiser C

99%13%65%89%JAMA 2006Garcia MJ

NPVPPVSpecificitySensitivityJournalAuthor

Evaluation of coronary Evaluation of coronary stenosisstenosis
(16 slice MDCT)(16 slice MDCT)

33

11

304304

1010

FNFN

2323559559505028/66328/663EurEur HJ 2005HJ 2005Achenbach S

333803804432/42032/420AJR 2006AJR 2006Nikolaou K

14614615321532128128491/2110491/2110EurEur HJ 2005HJ 2005Kaiser C

5445449969967979472/1629472/1629JAMA 2006JAMA 2006Garcia MJ

FPFPTNTNTPTPUnevaluableUnevaluable
segmentssegmentsJournalJournalAuthorAuthor
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Sensation 64, Siemens, Sensation 64, Siemens, ForchheimForchheim, Germany, Germany

330330 ms gantry rotation timems gantry rotation time

3.83.8 mm table feed per rotationmm table feed per rotation

32 X 2 number of scan 0.632 X 2 number of scan 0.6 mm collimationmm collimation

XX--ray tube potential: 120 kVray tube potential: 120 kV

Effective tube current: 680Effective tube current: 680 mAmA

Over all scan time: 10.7 ~ 11.9 secOver all scan time: 10.7 ~ 11.9 sec

6464--slice MDCTslice MDCT
LeschkaLeschka S et al. S et al. EurEur H J 2005; 26:1482H J 2005; 26:1482--14871487

Coronary CTA Analysis: Coronary CTA Analysis: Soft PlaqueSoft Plaque

16-slice MDCT, YDSH, YUMC

Ao PA

Yongdong Severance Hospital, TH Kim

Coronary CTA Analysis: Coronary CTA Analysis: Soft (fatty) plaqueSoft (fatty) plaque Coronary CTA Analysis: Coronary CTA Analysis: Mixed plaqueMixed plaque

64-slice MDCT, YDSH, YUMC

16-slice MDCT, YDSH, YUMC

Yongdong Severance Hospital, TH Kim

Coronary CTA Analysis: Coronary CTA Analysis: FollowFollow--up for up for 
plaqueplaque

2005-5-27 2006-6-16

Evaluation of coronary Evaluation of coronary stenosisstenosis
(64 slice MDCT)(64 slice MDCT)

(segment)(segment)99%99%76%76%95%95%99%99%Circulation 2005Circulation 200522Mollet NRMollet NR

(patient)(patient)93%93%93%93%90%90%95%95%

(segment)(segment)98%98%66%66%95%95%86%86%JACC 2005JACC 200533Raff GLRaff GL

(segment)(segment)99%99%87%87%97%97%94%94%EurEur Hear J 2005Hear J 200511LeschkaLeschka

NPVNPVPPVPPVSpecificitySpecificitySensitivitySensitivityJournalJournalAuthorAuthor

1 1 67(73) patients with suspected CAD or prior to CABG67(73) patients with suspected CAD or prior to CABG
All vessels All vessels ≥≥ 1.5 mm, 1.5 mm, ββ--blocker (+)blocker (+)

2 2 52(70) patients with stable, unstable angina or non52(70) patients with stable, unstable angina or non--STEMI scheduled for CAGSTEMI scheduled for CAG
All vessels regardless of size, All vessels regardless of size, ββ--blocker (+)blocker (+)

3 3 70 consecutive patients undergoing elective CAG for suspected CA70 consecutive patients undergoing elective CAG for suspected CAD D 
All vessels regardless of size, All vessels regardless of size, ββ--blocker (+)blocker (+)
26% 26% ≥≥ 400 400 AgatstonAgatston U, 25% HR > 70, U, 25% HR > 70, 50% obese50% obese
Assessable: 773/935/1065 segmentsAssessable: 773/935/1065 segments
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ConclusionConclusion

Image quality can be improved byImage quality can be improved by

Reducing heart rate by < 60 bpm with Reducing heart rate by < 60 bpm with ßß--blockerblocker

More visualization of arteries by using vasodilatorMore visualization of arteries by using vasodilator

Newer technology (64 slice MDCT)Newer technology (64 slice MDCT)

ConclusionConclusion

Patients selectionPatients selection
Equivocal clinical presentation Equivocal clinical presentation 

Low preLow pre--test probability of CADtest probability of CAD

Make no senseMake no sense
In asymptomatic pts with no signs of myocardial In asymptomatic pts with no signs of myocardial 
ischemiaischemia

In patients with high degree of suspicionIn patients with high degree of suspicion

sshould go straight to the CAG roomhould go straight to the CAG room

DSCT: system designDSCT: system design

Det. A: 50cm, Det. B: 26cm (due to 
limitation of gantry size)

Angle Between tube A and tube B: 90°

Dual Source CT:Dual Source CT:
Heart rate independent temporal resolutionHeart rate independent temporal resolution

= 83 msRotation Time
4

Temporal Resolution  =

Temporal ResolutionTemporal Resolution

44--detector MDCT detector MDCT : : 250 250 msecmsec
1616--detector MDCT detector MDCT : : 200 200 msecmsec
6464--detector MDCT detector MDCT : : 160 160 msecmsec

EBCT EBCT :: 100 100 msecmsec

Dual source CT Dual source CT : : 80 80 msecmsec

Spatial ResolutionSpatial Resolution

EBCT EBCT :: 3.0 mm3.0 mm

44--detector MDCT detector MDCT : : 1.0 mm1.0 mm

1616--detector MDCT detector MDCT : : 0.8 mm0.8 mm

6464--detector MDCT detector MDCT :: 0.6 mm0.6 mm

Dual source CT Dual source CT : : 0.6 mm0.6 mm
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Johnson TRC et al
Eur Radiol, 2006

(VRT) of a 59-year-old man  
suspicion of RCA stenosis

mean HR: 85 bpm.

Left: diastolic reconstruction 
at 65%

Right: end-systolic 
reconstruction at 28% 

Flohr TG et al
Eur Radiol, 2006

Diastolic, 65% Systolic, 35%

Diastolic, 70%

HR: 55 bpm

Achenbach et al
Eur J Radiol, 2006

HR: 90 bpm
Achenbach et al
Eur J Radiol, 2006

Conclusion:Conclusion: Present and FuturePresent and Future

Role of MDCTRole of MDCT at Presentat Present

Equivocal clinical presentation Equivocal clinical presentation 

Low preLow pre--test probability of CADtest probability of CAD

Role of MDCTRole of MDCT in the Futurein the Future

In pts with high degree of suspicion ?In pts with high degree of suspicion ?

Detection and Characterization of 
“Vulnerable Plaque”,

although, it looks to be a tough way….

Role of MDCTRole of MDCT at Presentat Present

Equivocal clinical presentation Equivocal clinical presentation 

Low preLow pre--test probability of CADtest probability of CAD

Role of MDCTRole of MDCT in the Futurein the Future

In pts with high degree of suspicionIn pts with high degree of suspicion

In asymptomatic pts with no signs of In asymptomatic pts with no signs of 
myocardial ischemia ?myocardial ischemia ?

Conclusion:Conclusion: Present and FuturePresent and Future
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Naghavi et al
Am J Cardiol. 2006 

From Vulnerable Plaque to Vulnerable PatientFrom Vulnerable Plaque to Vulnerable Patient——Part III: Executive Part III: Executive 

Summary of the Screening for Heart Attack Prevention and Summary of the Screening for Heart Attack Prevention and 
Education (SHAPE) Task Force Report Education (SHAPE) Task Force Report 

Naghavi et al
Am J Cardiol. 2006 

Naghavi et al
Am J Cardiol. 2006 

From Vulnerable Plaque to Vulnerable PatientFrom Vulnerable Plaque to Vulnerable Patient——Part III: Executive Part III: Executive 

Summary of the Screening for Heart Attack Prevention and Summary of the Screening for Heart Attack Prevention and 
Education (SHAPE) Task Force Report Education (SHAPE) Task Force Report 

ConclusionConclusion

The SHAPE Task Force strongly recommends The SHAPE Task Force strongly recommends 

screening of the atscreening of the at--risk asymptomatic risk asymptomatic 

populationpopulation (men 45(men 45––75 years of age and 75 years of age and 

women 55women 55––75 years of age) for 75 years of age) for subclinicalsubclinical

atherosclerosis to more accurately identify atherosclerosis to more accurately identify 

and treat patients at high risk for acute and treat patients at high risk for acute 

ischemic events, as well as to identify those at ischemic events, as well as to identify those at 

lower risk who may be treated more lower risk who may be treated more 

conservatively.conservatively.

Role of MDCTRole of MDCT at Presentat Present

Equivocal clinical presentation Equivocal clinical presentation 

Low preLow pre--test probability of CADtest probability of CAD

Role of MDCTRole of MDCT in the Futurein the Future

In pts with high degree of suspicionIn pts with high degree of suspicion

In asymptomatic pts with no signs of In asymptomatic pts with no signs of 
myocardial ischemia ?myocardial ischemia ?

Conclusion:Conclusion: Present and FuturePresent and Future

Screening of the atScreening of the at--risk asymptomatic risk asymptomatic 
populationpopulation: needs more robustness: needs more robustness……..

Medicine is a science of uncertaintyMedicine is a science of uncertainty……
And an art of probabilityAnd an art of probability……

Sir William Sir William OslerOsler (1849(1849––1919)1919)

• Coronary CT Angiography: 
Hype or New Paradigm? 

Garcia MJ. JAMA 2005

Schmermund A. Eur Heart J 2005

• Coronary CT Angiography: 
The end of the beginning

Thank you for your attention!!
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