Pharmacokinetic analysis of dynamic contrast-enhanced
(DCE) MR breast images
Heisen, M.; Buurman, J.; Twellmann, T.; Vilanova Bartroli, A.; Gerritsen, F.A.; ter Haar
Romenij, B.M.
Published in:
Proceedings of the First Dutch Conference on Bio-Medical Engineering (BME 2007) 18-19 January 2007,
Egmond aan zee, The Netherlands

Published: 01/01/2007

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 author’s 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

Citation for published version (APA):
Heisen, M., Buurman, J., Twellmann, T., Vilanova, A., Gerritsen, F. A., & Haar Romenij, ter, B. M. (2007).
Pharmacokinetic analysis of dynamic contrast-enhanced (DCE) MR breast images. In Proceedings of the First
Dutch Conference on Bio-Medical Engineering (BME 2007) 18-19 January 2007, Egmond aan zee, The
Netherlands. (pp. 82-82). Technische Universiteit Eindhoven.

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 ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 15. Dec. 2016

Pharmacokinetic analysis of dynamic contrast-enhanced (DCE)
MR breast images
M. Heisen∗1 , J. Buurman2 , T. Twellmann1 , A. Vilanova1 ,
F.A. Gerritsen1,2 , B.M. ter Haar Romeny1
1. Department of Biomedical Engineering, Technische Universiteit Eindhoven
2. Healthcare Informatics – Advanced Development, Philips Medical Systems, Best
e-mail: M.Heisen@tue.nl
web page: www.bmia.bmt.tue.nl
ABSTRACT
DCE-MR breast imaging is becoming an important modality as a problem-solving tool and in screening
of high-risk patients. In DCE-MR a T1 -weighted time series is recorded during the uptake of a contrast
agent (CA: Gd-DTPA) that enables the assessment of voxel-specific dynamic tissue properties.
Tumor malignancy often goes hand in hand with high vascularity and high vessel wall permeability
because of angiogenesis; i.e. a large number of new vessels is formed at such a rate that their walls
are not properly constructed and therefore highly permeable. These ‘malignant’ tissue characteristics
affect the shape of the CA-uptake curve. The goal is to investigate the use of a pharmacokinetic twocompartment model (extended Kety [1]) in the context of dynamic analysis of CA-uptake curves as a
contribution to automatic detection and characterization of breast cancer.
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The equations:
e (t)
= K trans (Cp (t) − Ce (t))
ve dCdt
and Ct (t) = vp · Cp (t) + ve · Ce (t)
describe the model. K trans =
volume transfer constant [min−1 ],
vc = cell fraction [-], ve = extravascular, extracellular fraction [-]
(EES), vp = blood plasma fraction
[-], vbc = blood cell fraction [-]. Ct
/ Cp / Ce = tissue / blood plasma /
EES concentration CA [mM].

However, the models that are currently dominating the clinical practice are ‘heuristic shape models’
such as Kuhl’s model [2] and the Three-Time-Point (3TP) model [3]. These models classify the shape
of the CA-uptake curves into three categories: (1) persistent uptake (benign), (2) plateau uptake in the
intermediate to late phase (suspicious), and (3) washout in the late to intermediate phase (malignant).
This type of classification is based on clinical experience and statistics supported by biopsy-proven
data. One of our aims is to uncover the limitations of these shape models and to investigate if twocompartment modeling can lead to a better, i.e. physiology-based, tissue classification.
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