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Preface

This volume of Springer’s Lecture Notes in Computer Science presents the
scientific proceedings of the 11th International Workshop on Breast Imaging
(IWDM 2012), which was held July 8–11, 2012 in Philadelphia, Pennsylvania,
USA. Formerly called the International Workshop on Digital Mammography, the
new name recognizes the move in breast imaging towards more recent emerging
technologies and multimodality imaging solutions. The IWDM meetings bring
together a diverse group of researchers, clinicians and representatives of indus-
try, who are jointly committed to developing technology for early detection and
subsequent patient management of breast cancer. The conference series was ini-
tiated at a 1993 meeting of the SPIE in San Jose, with subsequent meetings
hosted every two years by researchers around the world. Previous meetings have
been held in York (1994), Chicago (1996), Nijmegen (1998), Toronto (2000),
Bremen (2002), Durham (2004), Manchester (2006), Tucson (2008) and Girona
(2010).

The IWDM 2012 was designed as a platform to present the latest technolog-
ical developments and clinical experiences of novel breast imaging technologies,
including digital mammography, tomosynthesis, CT, MR, ultrasound, optical
and molecular imaging. Additional topics include multimodality imaging, im-
age processing and visualization, and computer-aided imaging. A total of 120
papers were submitted to the conference from research groups in 24 countries.
Each four-page extended abstract was reviewed in a fully-blinded process by at
least two members of the Scientific Program Committee, which led to the final
selection of 42 oral presentations and 58 poster presentations. The final 8-page
papers were reviewed by the volume editors. Galley proofs were approved by the
corresponding author(s) of each paper.

The proffered presentations were organized into 10 sequential oral sessions
and 2 poster sessions during the two and a half day conference. The session titles
give insight into the changes that have occurred in breast imaging in the 19
years since the first Digital Mammography conference in San Jose. Today digital
mammography is the clinical standard of care. As a result, this year only one
session was devoted to the technology of digital mammography, with a primary
emphasis on image quality and radiation dose. Rather, one sees that digital
mammography is the enabling technology for a number of new applications,
including image-based breast cancer risk assessment. Thus, substantial work was
presented on image-based measures of breast cancer risk, and other quantitative
measures used in the detection, diagnosis, treatment and prevention of breast
cancer.

A number of new and adjunctive technologies were also discussed in the work-
shop. In particular, digital breast tomosynthesis was heavily represented, both
in papers covering system development and clinical application. Related topics
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in image processing, computer-aided diagnosis and quantitative imaging were
also presented. Other new technologies including breast computed tomography
and breast molecular imaging, and advances in adjunctive technologies including
magnetic resonance imaging and ultrasound were well represented.

The invited speakers were chosen to illuminate the trends in breast imaging
and stimulate future developments. In a trend spanning the last four IWDM
meetings, tomosynthesis was again discussed in an invited lecture. This year,
Emily F. Conant (University of Pennsylvania, USA) and Etta D. Pisano (Medical
University of South Carolina, USA) presented “Tomosynthesis: Clinical Trials
and Clinical Implementation”. Thus, in a 6 year period, we have gone from
papers covering the fundamentals of the technology and positing the role for
tomosynthesis to papers discussing the successes of the technology.

John M. Lewin (Rose Breast Center, USA) presented a talk entitled “Contrast-
enhanced Digital Mammography and Tomosynthesis – Review and Update”.
Contrast-enhanced breast radiography has the potential to combine the mor-
phologic and functional signs of breast cancer. David A. Mankoff (University of
Pennsylvania, USA) discussed “Molecular Imaging of the Breast: Clinical and
Biological Considerations” in a complementary paper outlining numerous other
applications of quantitative breast imaging. Katrina Armstrong (University of
Pennsylvania, USA) provided a thought-provoking talk entitled “Moving to an
Individualized Paradigm for Breast Cancer Screening and Prevention: Opportu-
nities and Challenges”. In this presentation, the role of imaging was reviewed in
light of the larger clinical context of breast cancer. Finally, Martin J. Yaffe and
Gina Clarke (University of Toronto, Canada) provided an overview of “Quan-
titative Imaging Techniques in Pathology for Management of Breast Cancer”.
In this presentation, they demonstrated how the role of imaging continues to
expand and challenge researchers.

Finally, a meeting as large and successful as the IWDM 2012 is only possible
through the tireless work of many people. The members of the Scientific Pro-
gram Committee did an outstanding job in reviewing the papers and providing
detailed critiques to the authors as part of the peer-review process. The local
arrangements for the conference were skillfully handled by Lori Ehrich and An-
gela Scott, who are normally responsible for the continuing education program
for the Department of Radiology at the University of Pennsylvania. Technical
support of the meeting was provided by Joseph Chui of the Physics Section. Joe
has worked hard to keep the various servers running and databases communicat-
ing together. Special thanks need to go to Roshan Karunamuni and Raymond
Acciavatti who expended huge effort to put the 100 individual submissions into
a single cohesive book. Finally, thanks go to Emily Conant and Mitch Schnall for
helping to prepare the proposal for this meeting two years ago, and to Predrag
Bakic and Sara Gavenonis for making this meeting a reality.

July 2012 Andrew D.A. Maidment



Organization

The 11th International Workshop on Breast Imaging (IWDM 2012) was orga-
nized by the Physics and Breast Imaging Sections of the Department of Radiol-
ogy of the University of Pennsylvania. The organizers would like to acknowledge
the following individuals for their assistance and hard work in making this work-
shop possible.

Scientific Program Committee

Susan M. Astley University of Manchester, UK
Predrag R. Bakic University of Pennsylvania, USA
Hiroshi Fujita Gifu University, Japan
Sara Gavenonis University of Pennsylvania, USA
Maryellen L. Giger University of Chicago, USA
Nico Karssemeijer University of Nijmegen, The Netherlands
Elizabeth A. Krupinski University of Arizona, USA
Andrew D.A. Maidment University of Pennsylvania, USA
Robert Marti University of Girona, Spain
Joan Marti University of Girona, Spain
Etta D. Pisano Medical University of South Carolina, USA
Martin J. Yaffe University of Toronto, Canada
Reyer Zwiggelaar Aberystwyth University, UK

Local Organizing Committee

Raymond J. Acciavatti
Joseph H. Chui
Emily F. Conant
Lori Ehrich
Roshan Karunamuni
Mitchell Schnall
Angela Scott
Glenda Wortham



Table of Contents

Session 1: Contrast-Enhanced Imaging

Pre-clinical Evaluation of Tumour Angiogenesis with
Contrast-Enhanced Breast Tomosynthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Melissa L. Hill, Kela Liu, James G. Mainprize, Ronald B. Levitin,
Rushin Shojaii, and Martin J. Yaffe

The Effect of Amorphous Selenium Thickness on Imaging Performance
of Contrast Enhanced Digital Breast Tomosynthesis . . . . . . . . . . . . . . . . . . 9

Yue-Houng Hu, David A. Scaduto, and Wei Zhao

Contrast Optimization in Clinical Contrast-Enhanced Digital
Mammography Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Juan-Pablo Cruz-Bastida, Iván Rosado-Méndez,
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