Intimal thickness determines the detection of non-calcified
plaques by computed tomography angiography
Citation for published version (APA):
Giessen, van der, A. G., Gijsen, F. J. H., & Hoffman, E. (2009). Intimal thickness determines the detection of
non-calcified plaques by computed tomography angiography. Poster session presented at Mate Poster Award
2009 : 14th Annual Poster Contest.

Document status and date:
Published: 01/01/2009
Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)
Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 22. Sep. 2021

Intimal thickness determines the detection
of non-calcified plaques by computed
tomography angiography
Alina van der Giessen, Frank Gijsen, Udo Hoffmann

Table 1: Classification of plaques on CTA compared to IVUS.

Aim
To study the ability of
computed tomography
angiography (CTA) to detect
atherosclerotic plaque as
compared to intravascular
ultrasound (IVUS) in an exvivo setting and determine a
size threshold for non-calcified
plaques.

Methods
Ten ex-vivo human atherosclerotic coronary arteries were
imaged in a moving phantom
by Dual Source CT (Siemens
Medical Solutions) (DSCT) and
IVUS (Boston Scientific).
Cross-sectional images were
reconstructed and coregistered every 0.4 mm and
assessed qualitatively for the
presence and compo-sition of
atherosclerotic plaque (noncalcified, mixed and calcified
plaques) on DSCT and IVUS.
In addition, lumen area, plaque
area, plaque eccentricity and
intimal thick-ness was
measured on the IVUS images.

the detection by CTA. An
example of the IVUS and CTA
assessment of one artery is
shown in figure 2.

Figure 1: Examples of the plaque types on IVUS and
CTA. Arrows point at calcifications, stars are in noncalcified plaque tissue.
Table 2: Ability of CTA to detect and classify plaque.

Non-calcified: Table 3 shows
the influence of IVUS
measures on the detection of
non-calcified plaques by CTA.
Multivariate regression analysis
showed that intimal thickness
was the strongest independent
predictor for the detection of
non-calcified plaque by CTA
(OR 1.55/0.1 mm). The thicker
the plaque, the better the
detection by CTA (fig. 3).

Conclusion

Figure 2: Example of classification of plaques on IVUS
and CTA for 1 artery with abundant non-calcified plaque
of different sizes.

We established intimal
thickness as an independent
predictor of the ability of CTA to
detect non-calcified
plaque as compared to IVUS in
an ex vivo setting. A
reasonable detection rate
(80%) was found for plaques
with an intimal thickness of >
0.78 mm.

Table 3: IVUS measures compared for non-calcified plaques.

Results

Relevance

All plaque types: 1002 crosssections were assessed by
IVUS containing 58% noncalcified, 16% mixed, and 3%
calcified plaque (fig. 1). The
cross-table 1 and table 2 show
higher accuracies for mixed
and calcified plaques (82% and
92%) than for non-calcified
plaques (69%, p<0.05) for

Given knowledge from IVUS
studies about the prevalence of
plaques in various patient
populations, these results
provide a perspective for the
ability of CTA to assist risk
prediction and to assess
plaque progression over time.

Figure 3: Effect of intimal thickness on the detection of
non-calcified plaques by CTA.
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