
PROGRESS IN BIOMEDICAL OPTICS AND IMAGING 

Vol. 19  No. 58  

 
 
 
 

Volume 10718 
 
 

Proceedings of SPIE, 1605-7422, V. 10718 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

14th International Workshop on 
Breast Imaging (IWBI 2018) 
 
 
 
Elizabeth A. Krupinski 
Editor   

 
 
8–11 July 2018 
Atlanta, Georgia, United States 
 
 
Sponsored by 
Barco, Inc. (United States) 
Siemens Healthineers (Germany) 
Siemens Healthineers (United States) 
JVC Healthcare (United States) 
Planmed (Finland) 
American Association of Physicists in Medicine (United States) 
ScreenPoint Medical (Netherlands) 
Direct Conversion (Sweden) 
Medical Image Perception Society  
National Institute of Biomedical Imaging and Bioengineering (United States) 
 
 
Published by  
SPIE 

 



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and 
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org. 
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
   Author(s), "Title of Paper," in 14th International Workshop on Breast Imaging (IWBI 2018), edited by 
Elizabeth A. Krupinski, Proceedings of SPIE Vol. 10718 (SPIE, Bellingham, WA, 2018) Seven-digit Article 
CID Number. 
 
ISSN: 1605-7422 
ISSN: 2410-9045 (electronic) 
 
ISBN: 9781510620070 
ISBN: 9781510620087 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
Copyright © 2018, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 1605-
7422/18/$18.00. 

Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article 
numbering system structured as follows: 

 The first five digits correspond to the SPIE volume number.       
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript. 

 

Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 



  Contents 
 
 
 

  ix Authors 
 
              xiii Conference Committee 
 
  xv Introduction 
  

 SESSION 1  SCREENING & CLINICAL INTERPRETATION 
     
  10718 02  Breast compression parameters among women imaged with full field digital mammography 

and breast tomosynthesis in BreastScreen Norway [10718-21] 
     
  10718 03  Can radiologists improve their breast cancer detection in mammography when using a deep 

learning based computer system as decision support? [10718-24] 
     
  10718 04  Detection of the abnormal gist in the prior mammograms even with no overt sign of breast 

cancer [10718-55] 
     
     

 SESSION 2  DEEP LEARNING: LESION DETECTION & CLASSIFICATION 
     
  10718 05  Automated lesion detection and segmentation in digital mammography using a u-net deep 

learning network [10718-58] 
     
  10718 06  Deep learning in computer-aided diagnosis incorporating mammographic characteristics of 

both tumor and parenchyma stroma [10718-53] 
     
  10718 07  Comparing the performance of various deep networks for binary classification of breast 

tumours [10718-39] 
     
  10718 08  Improving the automated detection of calcifications by combining deep cascades and deep 

convolutional nets [10718-26] 
     
  10718 09  Retrieval of reference images of breast masses on mammograms by similarity space modeling 

[10718-81] 
     
     

 SESSION 3  BREAST DENSITY 
     
  10718 0A  Volumetric breast density measurement for personalized screening: accuracy, reproducibility, 

and agreement with visual assessment [10718-103] 
     

iii



  10718 0B  Mammogram breast density classification using mean-elliptical local binary patterns  
[10718-34] 

     
  10718 0C  Mammographic breast density over time among women who have participated in 

BreastScreen Norway [10718-22] 
     
  10718 0D  Using a convolutional neural network to predict readers' estimates of mammographic density 

for breast cancer risk assessment [10718-70] 
     
  10718 0E  Masking risk predictors in screening mammography [10718-38] 

     
     

 SESSION 4  INTERSECTION OF CLINICAL IMAGING SOURCES 
     
  10718 0F  Simulation of sequential pathology images for the virtual clinical trials with rad-path correlation 

[10718-74] 
     
  10718 0G  Developing imaging biomarkers for mammographically-occult cancer in dense breasts using 

a radiologist's progress rating on cancer development: a preliminary analysis [10718-57] 
     
  10718 0H  Effect of biopsy on the MRI radiomics classification of benign lesions and luminal A cancers  

[10718-62] 
     
     

 SESSION 5  IMAGE QUALITY: DOSE & MOTION 
     
  10718 0I  Diagnostic radiation dose after the implementation of digital breast tomosynthesis screening 

[10718-49] 
     
  10718 0J  Dose reduction in breast CT by spectrum switching [10718-65] 

     
  10718 0K  Development of an automated detection algorithm for patient motion blur in digital 

mammograms [10718-50] 
     
  10718 0L  Measuring breast motion at multiple DBT compression levels using ultrasound speckle-tracking 

techniques [10718-63] 
     
     

 SESSION 6  NOVEL IMAGING TECHNOLOGY 
     
  10718 0M  The PET/X dedicated breast-PET scanner for optimizing cancer therapy [10718-64] 

     
  10718 0N  Acquisition parameters for dual-energy contrast-enhanced digital mammography using a 

micelle-based all-in-one nanoparticle (AION) contrast agent: a phantom study [10718-41] 
     
  10718 0O  Multisource x-ray system for artifact reduction in dedicated breast CT [10718-19] 

     
     

iv



 SESSION 7  IMAGING PHANTOMS 
     
  10718 0P  Breast phantom validation of a mammographic image modification method [10718-59] 

     
  10718 0Q  Method for task-based evaluation of clinical FFDM and DBT systems using an anthropomorphic 

breast phantom [10718-76] 
     
  10718 0R  Validation of the textural realism of a 3D anthropomorphic phantom for digital breast 

tomosynthesis [10718-30] 
     
  10718 0S  Development of a physical anthropomorphic breast phantom for objective task-based 

assessment of dedicated breast CT systems [10718-77] 
     
     

 SESSION 8  IMAGE ANALYSIS & COMPUTER-AIDED TECHNIQUES 
     
  10718 0T  Orientation dependent detectability of fiber-like signals in linear iterative image reconstruction 

for breast tomosynthesis [10718-69] 
     
  10718 0U  A framework for distinguishing benign from malignant breast histopathological images using 

deep residual networks [10718-54] 
     
  10718 0V  Superpixel pattern graphs for identifying breast mass ROIs in dense background: a preliminary 

study [10718-9] 
     
  10718 0W  Mammogram denoising to improve the calcification detection performance of convolutional 

nets [10718-37] 
     
  10718 0X  Breast cancer detection using synthetic mammograms from generative adversarial networks in 

convolutional neural networks [10718-43] 
     
     

 SESSION 9  SIMULATION & VIRTUAL CLINICAL TRIALS 
     
  10718 0Y  Performance evaluation of a 3D structured phantom with simulated lesions on breast imaging 

systems [10718-72] 
     
  10718 0Z  A hybrid approach for virtual clinical trials for mammographic imaging [10718-67] 

     
  10718 10  Phantom-based comparison of microcalcification visibility between digital and synthetic 

mammography using humans and a deep neural network as observers  [10718-68] 
     
     

   INTERACTIVE POSTER SESSION 
     
  10718 11  A deep learning framework for micro-calcification detection in 2D mammography and C-view 

[10718-29] 
     

v



  10718 12  Multi-scale morphological feature extraction for the classification of micro-calcifications 
[10718-14] 

     
  10718 13  Transfer deep learning mammography diagnostic model from public datasets to clinical 

practice: a comparison of model performance and mammography datasets [10718-8] 
     
  10718 14  Radiation dose reduction in digital breast tomosynthesis (DBT) by means of neural network 

convolution (NNC) deep learning [10718-15] 
     
  10718 15  Metastatic breast cancer: characterization of axillary sentinel lymph node (SLN) on the 

preoperative spectral CT [10718-56] 
     
  10718 16  Automatic classification of clustered microcalcifications in digitized mammogram using 

ensemble learning [10718-107] 
     
  10718 17  Creation of new artificial calcification shadows for breast cancer and verification of 

effectiveness of CAD development technique that uses no actual cases [10718-1] 
     
  10718 18  Fully automated pectoral muscle identification on MLO-view mammograms with deep 

convolutional neural network [10718-48] 
     
  10718 19  First results with a deep learning (feed-forward CNN) approach for daily quality control in 

digital breast tomosynthesis [10718-66] 
     
  10718 1A  Bag of visual words based approach for the classification of benign and malignant masses in 

mammograms using voting-based feature encoding [10718-2] 
     
  10718 1B  Classification of mammographic microcalcification clusters with machine learning confidence 

levels [10718-35] 
     
  10718 1C  A novel nipple detection algorithm on Digital Mammography (DM) [10718-32] 

     
  10718 1D  Deep learning methods aid in predicting risk of interval cancer [10718-71] 

     
  10718 1E  Deep learning and color variability in breast cancer histopathological images: a preliminary 

study [10718-5] 
     
  10718 1F  Mass detection in mammograms using pre-trained deep learning models [10718-12] 

     
  10718 1G  Automatic estimation of glandular tissue loss due to limited reconstruction voxel size in 

tomographic images of the breast [10718-25] 
     
  10718 1H  Deep radiogenomics for predicting clinical phenotypes in invasive breast cancer [10718-75] 

     
  10718 1I  Changes in breast density over time using automatic density measures: preliminary analysis 

[10718-20] 
     
  10718 1J  Lesion assessment and radiation dose in contrast-enhanced digital breast tomosynthesis 

[10718-3] 
     

vi



  10718 1K  Development of energy-resolved photon-counting mammography with a cadmium telluride 
series detector to reduce radiation exposure and increase contrast-to-noise ratio using the 
high-energy X-rays [10718-16] 

     
  10718 1L  Breast tomosynthesis reconstruction using TIGRE software tool [10718-23] 

     
  10718 1M  Digital breast tomosynthesis: impact of a new beam quality on dose to patients [10718-13] 

     
  10718 1N  Independent images: a need for phantom based image quality assessment using model 

observers? [10718-10] 
     
  10718 1O  Preliminary experiences of DBT (digital breast tomosynthesis) and hybrid 18F-FDG-PET/MR 

(PETMR) for neoadjuvant chemotherapy (NAC) cases in breast cancer [10718-11] 
     
  10718 1P  Towards clinic-friendly solutions for patient trials in breast cancer phase contrast imaging 

[10718-4] 
     
  10718 1Q  Clinical performance of the tomosynthesis guided breast biopsy [10718-40] 

     
  10718 1R  Towards an analytic model describing the effect of scan angle and slice thickness on the in-

plane spatial resolution of calcifications in digital breast tomosynthesis [10718-42] 
     
  10718 1T  How does wide-angle breast tomosynthesis depict calcifications in comparison to digital 

mammography? A retrospective observer study [10718-33] 
     
  10718 1U  Developing populations of software breast phantoms for virtual clinical trials [10718-73] 

     
  10718 1V  Impact of angular range of digital breast tomosynthesis on mass detection in dense breasts 

[10718-51] 
     
  10718 1W  Ultrasound transducer tracking system for correlation of masses in combined x-ray and manual 

breast ultrasound imaging [10718-47] 
     
  10718 1X  Optimized simulation of breast anatomy for virtual clinical trials [10718-78] 

     
  10718 1Y  Optimization of acquisition parameters for the detection of secondary breast lesions applying 

temporal contrast enhanced digital mammography  [10718-80] 
     
  10718 1Z  Identification of breast tissue using the x-ray image measured with an energy-resolved 

cadmium telluride series detector based on photon-counting technique [10718-17] 
     
  10718 20  Comparison of screening full-field digital mammography and digital breast tomosynthesis 

technical recalls [10718-36] 
     
  10718 21  An anthropomorphic model observer for spiculated masses [10718-7] 

     
  10718 22  Increasing display luminance as a means to enhance interpretation accuracy and efficiency 

when reducing full-field digital mammography dose [10718-18] 
     
 

vii


