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Coronary imaging using MSCT
-Improvements of technology-

2004



� ~200 axial images

� submillimeter
resolution

Coronary imaging using MSCT
-Comprehensive view on anatomy-



Plaque imaging using MSCT
-Calcium scoring-
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Plaque imaging using MSCT
-Calcium scoring-
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Plaque imaging using MSCT
-Calcium scoring-
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Plaque imaging using MSCT
-Calcium scoring-



European Task Force on CHD Prevention 

Eur Heart J 2003;24:1601-1610

Non-invasive MSCT imaging 
-Plaque imaging: Risk stratification?-



Different stages of atherosclerosis

Plaque imaging using MSCT
-Non-calcified plaques-

or
artifacts?



HC Stary, Arterioscl Thromb Vasc Biol 2000; 20:1177-1178

I- Isolated Macrophages

II- Foam Cell Layers

III- Extracellular Lipid Pools

IV- Extracellular Lipid Core

V- Fibromuscular layers formed

VI- Intravascular Thrombi

VII- Calcification predominates

VIII- Fibrous tissue predominates

Plaque imaging using MSCT
-Reference-Standard: Histology-
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Plaque imaging using MSCT
-Non-calcified-plaques: EX-vivo results-



A: H&E-stained cross 
section of a Stary V 
atherosclerotic plaque

B: Scheme
demonstrating the parts
of the lesion in figure A

C: Contrast-enhanced
MSCT -image of the
atherosclerotic lesion
shown in figure A

Plaque imaging using MSCT
-Non-calcified-plaques: EX-vivo results-

Schröder et al. 2004; under submission
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Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-



Soft plaque
density < 60 HU

Intermediate plaque
density 61 - 120 HU Calcified plaque

density > 120 HU

Schröder, Kopp et al. JACC 2001;37:1430-5

Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-



Leber et al. JACC 2004;43:1241-1247

Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-
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Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-



Achenbach et al. Circulation2004;109:14-17

� N=22 pts, 22 vessels

� Segmental detection + evaluation of plaque volume

� IVUS- N=83 sgts- 50 sgts with plaques [31 cp & ncp, 
4: cp, 15: ncp)

� MSCT (Sensation 16)- 41 sgts with plaques
(Sensitivity: 82/92%, Specificity: 86/88%)

Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-



24±23 vs 43±60 mm³

Achenbach et al. Circulation2004;109:14-17

Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-

IVUS-characteristics of plaques missed by MSCT (n=9 sgts)
Volume 47±11 mm³, area 8±3 mm² (vs 76±10 mm³, area 11±4 mm²)

r=0.8

p<0.001



Prerequisite for accurate detection 

of non-calcified plaques

� Larger vessel (>2 mm)

� Sufficient plaque thickness (>~0.9 mm)

� Sufficient plaque volume

Leber et al. JACC 2004;43:1241-1247

Achenbach et al. Circulation2004;109:14-17

Plaque imaging using MSCT
-Non-calcified-plaques: In-vivo results-
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Plaque imaging using MSCT
-Clinical significance?-

Schröder, Küttner, Kopp et al.  Int J Cardiol 2003; 92:151-155



n = 40 pat,  age: 64 ± 8 years, „matched“ for CVRF
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Plaque imaging using MSCT
-Clinical significance?-



Dose measurement using an Alderson-Rando-Phantom 
(thermoluminescence dosimetry)

Trabold, Schröder et al, Fortschr Röntgenstr 2003; 175: 1051-1055

Plaque imaging using MSCT
-Current limitations-



Dose measurement using an Alderson-Rando-Phantom 
(thermoluminescence dosimetry)

Trabold, Schröder et al, Fortschr Röntgenstr 2003; 175: 1051-1055

Plaque imaging using MSCT
-Current limitations-



Detection of (early) atherosclerosis
� Calcified as well as non-calcified plaques can be detected by 

the use of MSCT with good diagnostic accuracy

� MSCT can provide information on morphology, not on biology

� Combination with other imaging modalities useful? 

� Specific contrast media useful?

� Clinical relevance of MSCT „plaque-imaging“ is currently 
unclear and subject of ongoing studies

Plaque imaging using MSCT
-Summary-
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