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Rüdiger Schulz-Wendtland2, Dietrich Paulus3, Thomas Wittenberg1

1Department of Image Processing and Medical Engineering,
Fraunhofer Institute for Integrated Circuits IIS, Erlangen

2Institute of Diagnostic Radiology, Erlangen University Hospital
3Institute for Computational Visualistics, University of Koblenz-Landau

martin.prinzen@iis.fraunhofer.de

Abstract. The most common cancer among women in the western world
is breast cancer. Early detection of lesions greatly influences the progress
and success of its treatment. Digital breast tomosynthesis (DBT) is a
new imaging technique that facilitates a three-dimensional reconstruc-
tion of the breast. DBT reduces superimposition of breast tissues and
provides better insight into the breast compared to the common digi-
tal mammography. In order to assist radiologists with the examination
and assessment of the large amount of DBT data, a computer aided
detection (CADe) of focal lesions can be an essential tool, leading to in-
creased sensitivity and specificity. We present and compare two different
approaches for a fully automated detection of lesions in DBT data using
voxel-wise classification, one being the state of the art and the other one
an enhancement. Multiple difference of Gaussians detect lesions based
on their common higher intensity and contrast in relation to surround-
ing tissue. A gradient orientation analysis detects round and spiculated
lesions, even when they are weak in contrast and intensity. By combin-
ing these features and using a support vector machine, a classification
performance of 88% can be achieved.

1 Introduction

Worldwide, breast cancer is the most common cancer among women and rep-
resents the leading cause of mortality for women in their fifties [1]. The early
detection and appropriate treatment of lesions considerably increases the chance
of survival. The 5-year survival rate for patients with breast cancer in early
stage has been reported with up to 97% [2]. In the late stage this rate dras-
tically decreases to about 23% [2]. To date, mammography is the only image
based technique for early detection of breast cancer that verifiably decreases the
mortality rate [3]. Mammography utilizes low dose X-Rays for the acquisition
of high resolution X-Ray images of the breast. Lesions are possible indications
for breast cancer. They are most often depicted as conspicuous bright areas on
the X-Rays since they commonly have a higher density compared to surrounding
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