PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 21 No. 51

Medical Imaging 2020
Computer-Aided Diagnosis

Horst K. Hahn
Maciej A. Mazurowski
Editors

16-19 February 2020
Houston, Texas, United States

Sponsored by
SPIE

Cooperating Organizations

AAPM—American Association of Physicists in Medicine (United States)

MIPS—Medical Image Perception Society (United States)

SlIM—Society for Imaging Informatics in Medicine (United States)

IFCARS—International Foundation for Computer Assisted Radiology and Surgery (Germany)
WMIS—W orld Molecular Imaging Society

Published by
SPIE

Volume 11314
Part One of Two Parts

Proceedings of SPIE, 1605-7422, V. 11314

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



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 Medical Imaging 2020: Computer-Aided Diagnosis, edited by Horst K.
Hahn, Maciej A. Mazurowski, Proceedings of SPIE Vol. 11314 (SPIE, Belingham, WA, 2020) Seven-digit
Article CID Number.

ISSN: 1605-7422
ISSN: 2410-9045 (electronic)

ISBN: 9781510633957
ISBN: 9781510633964 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2020, 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 $21.00 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-
7422/20/$21.00.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.
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, OA, 0B ... 0z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

Xiii Authors
Xix Conference Committee
XXiii 2020 Medical Imaging Award Recipients
Part One

MAMMOGRAPHY

11314 03 Microcalcification localization and cluster detection using unsupervised convolutional
autoencoders and structural similarity index [11314-2]

11314 04 Performance deterioration of deep neural networks for lesion classification in mammography
due to distribution shift: an analysis based on artificially created distribution shift [11314-3]

11314 05 A multitask deep learning method in simultaneously predicting occult invasive disease in
ductal carcinoma in-situ and segmenting microcalcifications in mammography [11314-4]

11314 06 Adaptation of a deep learning malignancy model from full-field digital mammography to
digital breast tomosynthesis [11314-5]
CHESTI

11314 07 Fast few-shot transfer learning for disease identification from chest x-ray images using
autoencoder ensemble [11314-6]

11314 08 Weakly supervised 3D classification of chest CT using aggregated multi-resolution deep
segmentation features [11314-7]

11314 09 Bone suppression on chest radiographs with adversarial learning [11314-8]

11314 0A Cascade of U-Nets in the detection and classification of coronary artery calcium in thoracic
low-dose CT [11314-9]

11314 0B Comparison of CNN architectures and training strategies for quantitative analysis of idiopathic
interstitial pneumonia [11314-10]

11314 0C Deep learning for pneumothorax detection and localization using networks fine-tuned with

multiple institutional datasets [11314-11]



NEURO |

11314 0D Combining symmetric and standard deep convolutional representations for detecting brain
hemorrhage [11314-12]

11314 OE Generative synthetic adversarial network for internal bias correction and handling class
imbalance problem in medical image diagnosis [11314-13]

11314 OF Automatic detection of contrast enhancement in T1-weighted brain MRI of human adults
[11314-14]

11314 0G A hyperacute stroke segmentation method using 3D U-Net integrated with physicians’
knowledge for NCCT [11314-15]

11314 OH Deep learning with context encoding for semantic brain tumor segmentation and patient
survival prediction [11314-16]
ABDOMEN

113140l Organ segmentation from full-size CT images using memory-efficient FCN [11314-17]

11314 0K Multilevel UNet for pancreas segmentation from non-contrast CT scans through domain
adaptation [11314-19]

11314 0L Robust hepatic vessels segmentation model based on noisy dataset [11314-20]

11314 OM A combination of intra- and peri-tumoral deep features from prostate bi-parametric MRl can
distinguish clinically significant and insignificant prostate cancer [11314-21]

11314 ON Integration of optical and virtual colonoscopy images for enhanced classification of colorectal
polyps [11314-22]
MUSCULOSKELETAL

11314 00 Accurately identifying vertebral levels in large datasets [11314-23]

11314 0P Semi-supervised learning for predicting total knee replacement with unsupervised data
augmentation [11314-24]

11314 0Q Deciphering tissue relaxation parameters from a single MR image using deep learning
[11314-25]

11314 OR Automatic Kellgren-Lawrence grade estimation driven deep learning algorithms [11314-26]

11314 0S Computer-aided detection of focal bone metastases from whole-body multi-modal MRI

[11314-27]



This page intentionally left blank.



Vi

RADIOMICS

11314 0T U-radiomics for predicting survival of patients with idiopathic pulmonary fibrosis [11314-28]

11314 0U Dependence of radiomics features on CT image acquisition and reconstruction parameters
using a cadaveric liver [11314-29]

11314 0V Multi-site evaluation of stable radiomic features for more accurate evaluation of pathologic
downstaging on MRI after chemoradiation for rectal cancers [11314-30]

11314 OW Robust radiomic feature selection in digital mammography: understanding the effect of
imaging acquisition physics using phantom and clinical data analysis [11314-31]

11314 0X Improvement of classification performance using harmonization across field strength of
radiomic features extracted from DCE-MR images of the breast [11314-33]

11314 0Y Machine learning-powered prediction of recurrence in patients with non-smaill cell lung
cancer using quantitative clinical and radiomic biomarkers [11314-32]
BREAST MRI, SKIN

11314 0z Explainable Al for medical imaging: deep-learning CNN ensemble for classification of
estrogen receptor status from breast MRI [11314-52]

11314 10 Deep learning predicts breast cancer recurrence in analysis of consecutive MRIs acquired
during the course of neoadjuvant chemotherapy [11314-34]

11314 11 Using ResNet feature extraction in computer-aided diagnosis of breast cancer on 927 lesions
imaged with multiparametric MRI [11314-35]

11314 12 Interpretable deep learning regression for breast density estimation on MRI [11314-69]

11314 13 MRI image harmonization using cycle-consistent generative adversarial network [11314-36]

11314 14 Melanoma detection with electrical impedance spectroscopy and dermoscopy using joint
deep learning models [11314-37]

11314 15 A multidimensional scaling and sample clustering to obtain a representative subset of training
data for transfer learning-based rosacea lesion identification [11314-38]
BREAST

11314 16 Hazards of data leakage in machine learning: a study on classification of breast cancer using

deep neural networks [11314-39]



11314 17

Architectural distortion detection approach guided by mammary gland spatial pattern in
digital breast tomosynthesis [11314-40]

11314 18 Simulating breast mammogram using conditional generative adversarial network: application
towards finding mammographically-occult cancer [11314-41]

11314 19 Weakly-supervised US breast tumor characterization and localization with a box convolution
network [11314-42]

11314 1A Performance comparison of different loss functions for digital breast tomosynthesis
classification using 3D deep learning model [11314-43]
CHEST I, LYMPH NODES

11314 1B Automated detection and segmentation of mediastinal and axillary lymph nodes from CT using
foveal fully convolutional networks [11314-44]

11314 1C Feasibility of end-to-end frainable two-stage U-Net for detection of axillary lymph nodes in
contrast-enhanced CT based on sparse annotations [11314-45]

11314 1E Lung vessel suppression and its effect on nodule detection in chest CT scans [11314-46]

11314 1F Hybrid deep-learning model for volume segmentation of lung nodules in CT images [11314-47]

11314 1H EDICNet: An end-to-end detection and interpretable malignancy classification network for
pulmonary nodules in computed tomography [11314-49]
KEYNOTE AND METHODOLOGY

11314 1J Weakly-supervised lesion segmentation on CT scans using co-segmentation [11314-51]

11314 1K Quality controlled segmentation to aid disease detection [11314-138]
HEAD AND NECK, EYE

11314 1L Spatio-spectral deep learning methods for in-vivo hyperspectral laryngeal cancer detection
[11314-53]

11314 1M Decision fusion on image analysis and tympanometry to detect eardrum abnormalities
[11314-54]

11314 1N Direct classification of type 2 diabetes from retinal fundus images in a population-based

sample from the Maastricht study [11314-55]

vii



viii

11314 10 Segmentation of retinal low-cost optical coherence tomography images using deep learning
[11314-56]
NOVEL APPLICATIONS

11314 1P Attention-guided classification of abnormalities in semi-structured computed tomography
reports [11314-57]

11314 1Q Cascading YOLO: automated malaria parasite detection for Plasmodium vivax in thin blood
smears [11314-58]

11314 1R Segmentation of uterus and placenta in MR images using a fully convolutional neural network
[11314-59]

11314 1S A multi-stage fusion strategy for multi-scale GLCM-CNN model in differentiating malignant from
benign polyps [11314-60]

11314 117 Convolutional neural network-based decision support system for bladder cancer staging in CT
urography: decision threshold estimation and validation [11314-61]
NEURO Il

11314 1U Attention-deficit/hyperactivity disorder prediction using graph convolutional networks
[11314-62]

11314 1V An extended-2D CNN for multiclass Alzheimer's Disease diagnosis through structural MRI
[11314-63]

11314 1W Combining deep and hand-crafted MRI features for identifying sex-specific differences in
autism spectrum disorder versus controls [11314-65]

11314 1X Multi-modal deep learning for predicting progression of Alzheimer's disease using bi-linear
shake fusion [11314-66]

11314 1Y Large-scale Extended Granger Causality (IsXGC) for classification of Autism Spectrum Disorder
from resting-state functional MRI [11314-64]

11314 17 Prognostic power of the human psoas muscles FDG metabolism in amyotrophic lateral
sclerosis [11314-67]
POSTER SESSION

11314 20 DCGAN:s for realistic breast mass augmentation in x-ray mammography [11314-68]



11314 21 Case-based repeatability of machine learning classification performance on breast MRI

[11314-70]

11314 22 Genetic algorithm for machine learning architecture selection for breast MRI classification
[11314-71]

11314 23 Automated breast cancer risk estimation on routine CT thorax scans by deep learning

segmentation [11314-72]

11314 24 Automatic detection and classification of abnormal tissues on digital mammograms based on
a bag-of-visual-words approach [11314-73]

11314 26 Generating high resolution digital mammogram from digitized film mammogram with
conditional generative adversarial network [11314-75]

Part Two

11314 28 Generative adversarial network-based image completion to identify abnormal locations in
digital breast tomosynthesis images [11314-77]

11314 29 3D U-Net for segmentation of pulmonary nodules in volumetric CT scans from multi-annotator
truth estimation [11314-78]

11314 2A Weak supervision in convolutional neural network for semantic segmentation of diffuse lung
diseases using partially annotated dataset [11314-79]

11314 2B False positive reduction of vasculature for puimonary nodule detection [11314-80]

11314 2C Multi-task learning for mortality prediction in LDCT images [11314-81]

11314 2D Association analysis of SNPs with CT image-based phenotype of emphysema progression in
heavy smokers [11314-82]

11314 2E Active semi-supervised expectation maximization learning for lung cancer detection from
Computerized Tomography (CT) images with minimally label training data [11314-83]

11314 2F Artificially augmenting data or adding more samples? A study on a 3D CNN for lung nodule
classification [11314-84]

11314 2G Assessment of CT image reconstruction parameters on radiomic features in a lung cancer
screening cohort: the PROSPR study [11314-85]

11314 2| Deep learning methods for segmentation of lines in pediatric chest radiographs [11314-87]

11314 2J Differential diagnosis of pulmonary nodules using 3D CT images [11314-88]



11314 2K

11314 2L

11314 2M

11314 20

11314 2R

11314 2S

11314 2T

11314 2U

11314 2V

11314 2w

11314 2X

11314 2Y

11314 27

11314 30

11314 31

11314 33

11314 34

Radiomics-based texture analysis of idiopathic pulmonary fibrosis for genetic and survival
predictions [11314-89]

Lung tumor segmentation using coupling-net with shape-focused prior on chest CT images of
non-small cell lung cancer patients (Cum Laude Poster Award) [11314-90]

Deep convolutional neural networks for molecular subtyping of gliomas using magnetic
resonance imaging [11314-91]

Predicting treatment outcome of intracranial aneurysms using angiographic parametric
imaging and recurrent neural networks [11314-93]

Prediction of MClI to AD risk of conversion survival models: gMRI vs CSF measures and cognitive
assessments [11314-96]

Diagnosis of Parkinson's Disease with a hybrid feature selection algorithm based on a discrete
artificial bee colony [11314-97]

Advanced magnetic resonance imaging based algorithm for local grading of glioma
[11314-98]

Neural networks for in situ detection of glioma infiltration using optical coherence tomography
[11314-99]

A data-driven approach for stratifying psychotic and mood disorders subjects using structural
magnitude resonance imaging data [11314-100]

Multi-resolution CNN for brain vessel segmentation from cerebrovascular images of intracranial
aneurysm: a comparison of U-Net and DeepMedic [11314-101]

Automatic detection of brain metastases using 3D mask R-CNN for stereotactic radiosurgery
[11314-102]

Automatic brain arteriovenous malformations segmentation on contrast CT images using
combined region proposal network and V-Net [11314-103]

Computer-assisted quantification of surgical outcome in infants with sagittal craniosynostosis in
3D head CT images using mean normal skull model [11314-104]

"Lesion-habitat" radiomics to distinguish radiation necrosis from tumor recurrence on post-
treatment MRI in metastatic brain tumors [11314-105]

First steps info endoscopic video analysis for Barrett's cancer detection: challenges and
opportunities [11314-106]

Decision fusion of 3D convolutional neural networks to triage patients with suspected prostate
cancer using volumetric biparametric MRI [11314-108]

Visualizing intestines for diagnostic assistance of ileus based on intestinal region segmentation
from 3D CT images [11314-109]



11314 35

11314 36

11314 37

11314 38

11314 39

11314 3A

11314 3B

11314 3C

11314 3D

11314 3E

11314 3F

11314 3G

11314 3H

11314 3|

11314 3J

11314 3K

11314 3L

Comparative performance of 3D-DenseNet, 3D-ResNet, and 3D-VGG models in polyp
detection for CT colonography [11314-110]

Machine learning methods to predict presence of intestine damage in patients with Crohn’s
disease [11314-111]

The field effect in Barrett's Esophagus: a macroscopic view using white light endoscopy and
deep learning [11314-112]

Visualising decision-reasoning regions in computer-aided pathological pattern diagnosis of
endoscytoscopic images based on CNN weights analysis [11314-113]

Computer-aided staging of gastric cancer using radiomics signature on computed
tfomography imaging [11314-114]

Avutomatic polyp detection and localization during colonoscopy using convolutional neural
networks [11314-115]

Performance investigation of deep learning vs. classifier for polyp differentiation via texture
features [11314-116]

Comparative performance of 3D machine-learning and deep-learning models in the detection
of small polyps in dual-energy CT colonography [11314-117]

A deep learning based integration of multiple texture patterns from intensity, gradient and
curvature GLCMs in differentiating the malignant from benign polyps [11314-118]

Deformation robust texture features for polyp classification via CT colonography [11314-119]

Evaluating texture-based prostate cancer classification on multi-parametric magnetic
resonance imaging and prostate specific membrane antigen positron emission tomography
[11314-120]

Radiomic features derived from periprostatic fat on pre-surgical T2w MRI predict extraprostatic
extension of prostate cancer identified on post-surgical pathology: preliminary results
[11314-121]

Automatic liver segmentation in abdominal CT images using combined 2.5D and 3D
segmentation networks with high-score shape prior for radiotherapy treatment planning
[11314-122]

Prediction of prostate cancer aggressiveness using quantitative radiomic features using multi-
parametric MRI [11314-123]

Renal parenchyma segmentation in abdominal CT images based on deep convolutional
neural networks with similar atlas selection and transformation [11314-124]

Bladder wall segmentation using U-net based deep learning [11314-125]

Survival prediction of liver cancer patients from CT images using deep learning and radiomic
feature-based regression [11314-126]

Xi



Xii

11314 3M

11314 3N

11314 30

11314 3P

11314 3Q

11314 3R

11314 3T

11314 3U

11314 3V

11314 3W

11314 3X

11314 3Y

11314 37

11314 40

11314 41

11314 43

11314 44

11314 45

11314 46

CNN-based detection of distal tibial fractures in radiographic images in the setting of open
growth plates [11314-127]

Automatic estimation of knee joint space narrowing by deep learning segmentation algorithms
[11314-128]

Knee orientation detection in MR scout scans using 3D U-net [11314-129]

Classification of lesion specific myocardial ischemia using cardiac computed tomography
radiomics [11314-130]

Siamese neural networks for the classification of high-dimensional radiomic features
[11314-131]

Survey of image denoising methods for medical image classification [11314-132]

Evaluating several ways to combine handcrafted features-based system with a deep learning
system using the LUNA16 Challenge framework [11314-134]

A post-acquisition standardization method for positron emission tomography images
[11314-135]

Usefulness of fine-tuning for deep learning based multi-organ regions segmentation method
from non-contrast CT volumes using small fraining dataset [11314-136]

Synthesize CT from paired MRI of the same patient with patch-based generative adversarial
network [11314-137]

Multi-modal component subspace-similarity-based multi-kernel SVM for schizophrenia
classification [11314-139]

The efficacy of microaneurysms detection with and without vessel segmentation in color retinal
images [11314-140]

Cup-disc and retinal nerve fiber layer features fusion for diagnosis glaucoma [11314-141]

Benign and malignant thyroid classification using computed tomography radiomics
[11314-142]

Automatic classification of carotid ulirasound images based on convolutional neural network
[11314-143]

Verification of accuracy of an algorithmic image-based dental pulp vitality test [11314-145]
Organ-at-Risk (OAR) segmentation in head and neck CT using U-RCNN [11314-146]
3D thyroid segmentation in CT using self-attention convolutional neural network [11314-147]

Automated eye disease classification method from anterior eye image using anatomical
structure focused image classification technique [11314-148]



11314 47

11314 48

11314 4A

11314 4B

11314 4C

11314 4D

11314 4E

11314 4F

11314 4G

Hyperparameter selection for ResNet classification of malignancy from thyroid ulirasound
images [11314-149]

Detecting age-related macular degeneration (AMD) biomarker images using MFCC and
texture features [11314-150]

Radiomics and artificial intelligence analysis of CT data for the identification of prognostic
features in multiple myeloma [11314-152]

Automated discomfort detection for premature infants in NICU using time-frequency feature-
images and CNNs [11314-153]

Standardization of blood flow measurements by automated vascular analysis from power
Doppler ulirasound scan [11314-154]

Investigation of the accuracy of classifying coronary artery disease severity using machine
learning with subdomain analysis of fractional flow reserve diagnosis in patients [11314-156]

Investigation of sex hormones on the early diagnosis of schizophrenia [11314-157]

Mask R-CNN based coronary artery segmentation in coronary computed tomography
angiography [11314-158]

Fully automated speciral envelope and peak velocity detection from Doppler
echocardiography images [11314-159]

xiii



