PROGRESS IN BIOMEDICAL OPTICS AND IMAGING

Vol. 22 No. 3

Medical Imaging 2021

Compvuter-Aided Diagnosis

Maciej A. Mazurowski
Karen Drukker
Editors

15-19 February 2021
Online Only, 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)
WMIS—World Molecular Imaging Society (United States)

Published by
SPIE

Volume 11597

Proceedings of SPIE, 1605-7422, V. 11597

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

Medical Imaging 2021: Computer-Aided Diagnosis, edited by Maciej A. Mazurowski,
Karen Drukker, Proc. of SPIE Vol. 11597, 1159701 - © 2021 SPIE
CCC code: 1605-7422/21/$21 - doi: 10.1117/12.2595447

Proc. of SPIE Vol. 11597 1159701-1



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 2021: Computer-Aided Diagnosis, edited by Maciej
A. Mazurowski, Karen Drukker, Proceedings of SPIE Vol. 11597 (SPIE, Belingham, WA, 2021) Seven-
digit Article CID Number.

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

ISBN: 9781510640238
ISBN: 9781510640245 (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 © 2021, 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-
7422/21/$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 citafion
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 arficle
numbering system structured as follows:
= The first five digits correspond fo 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, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.

Proc. of SPIE Vol. 11597 1159701-2



Contents

LUNG |

11597 04 Role of standard and soft tissue chest radiography images in COVID-19 diagnosis using deep
learning [11597-1]

11597 05 Deep radiomics: deep learning on radiomics texture images [11597-66]

11597 06 COVID-19 pneumonia diagnosis using chest x-ray radiograph and deep learning [11597-3]

11597 07 Automatic localization of lung opacity in chest CT images: a real-world study [11597-4]

11597 08 Transferring CT image biomarkers from fibrosing idiopathic interstitial pneumonia to COVID-19
analysis [11597-5]

11597 09 Evolution of chest radiograph radiomics and association with respiratory and inflammatory
parameters in COVID-19 patients undergoing prone ventilation: preliminary findings [11597-6]

11597 OA Classification of COVID-19 in chest radiographs: assessing the impact of imaging parameters
using clinical and simulated images [11597-7]
BREAST |

11597 OB Intrinsic radiomics phenotypes of DCI from breast DCE-MRI: demonstrating feasibility in interim
analysis of the ECOG-ACRIN E4112 trial [11597-8]

11597 0C Electronic removal of lesions for more robust BPE scoring on breast DCE-MRI [11597-9]

11597 0D Comparison of 2D and 3D U-Net breast lesion segmentations on DCE-MRI [11597-10]

11597 OE Sparse analysis of deep features for characterization of breast masses [11597-11]

11597 OF Detecting invasive breast carcinoma on dynamic contrast-enhanced MRI [11597-12]
ABDOMEN |

11597 0G Deformable MRI-CT liver image registration using convolutional neural network with modality
independent neighborhood descriptors [11597-13]

11597 OH Deep learning-based deformable MRI-CBCT registration of male pelvic region [11597-14]

Proc. of SPIE Vol. 11597 1159701-3



11597 0l 3D deep learning for computer-aided detection of serrated polyps in CT colonography
[11597-15]

11597 0J Intensity normalization of prostate MRIs using conditional generative adversarial networks for
cancer detection [11597-16]

11597 OK Ovarian assessment using deep learning-based 3D ultrasound super resolution [11597-17]

11597 OL Abdominal CT urography kidney segmentation using spatiotemporal fully convolutional
network [11597-18]
CARDIOVASCULAR AND OPHTHALMOLOGY

11597 OM Segmentation of the thoracic aorta using an attention-gated U-Net [11597-19]

11597 ON Detection of left bundle branch block and obstructive coronary artery disease from
myocardial perfusion scintigraphy using deep neural networks [11597-20]

11597 00O Modality agnostic intracranial aneurysm detection through supervised vascular surface
classification [11597-21]

11597 OP Automated multi-channel segmentation for the 4D myocardial velocity mapping cardiac MR
[11597-22]
LUNG Il

11597 0S Lung nodule malignancy prediction in chest CT scans based on a CNN model with auxiliary
task learning [11597-25]

11597 OT Traction bronchiectasis identification and quantitative biomarkers for follow-up in nonspecific
interstitial pneumonia [11597-26]

11597 oU Region of interest discovery using discriminative concrete autoencoder for COVID-19 lung CT
images [11597-27]

11597 OV Detecting COVID-19 infected pneumonia from x-ray images using a deep learning model with
image preprocessing algorithm [11597-28]
BREAST Il

11597 OW An improved mammography malignancy model with self-supervised learning [11597-29]

11597 0X Case-based diagnostic classification repeatability using radiomic features extracted from full-

field digital mammography images of breast lesions [11597-30]

Proc. of SPIE Vol. 11597 1159701-4



11597 oY Estimating near term breast cancer risk from sequential mammograms using deep learning,
radon cumulative distribution transform, and a clinical risk factor: preliminary analysis
[11597-31]

11597 0z Parenchymal field effect analysis for breast cancer risk assessment: evaluation of FFDM
radiomic similarity [11597-32]

11597 10 Multi-task learning to incorporate clinical knowledge into deep learning for breast cancer
diagnosis [11597-34]

11597 11 Applying a new feature fusion method to classify breast lesions [11597-75]
MUSCULOSKELETAL

11597 12 Medical knowledge-guided deep curriculum learning for elbow fracture diagnosis from x-ray
images [11597-35]

11597 14 Two-stage meniscus segmentation framework integrating multiclass localization network and
adversarial learning-based segmentation network in knee MR images [11597-37]

11597 15 Multi-resolution deep network ensembles for cervical intervertebral disc segmentation are
biased by trainer [11597-38]

11597 16 Deep learning-based risk stratification for treatment management of multiple myeloma with
sequential MRI scans [11597-39]
PEDIATRIC/FETAL APPLICATIONS

11597 17 Video-based infant monitoring using a CNN-LSTM scheme [11597-40]

11597 18 Automatic fetal presentation diagnosis from ultrasound images for rural zones: head location
as an indicator for fetal presentation [11597-41]
METHODOLOGY

11597 19 Improved segmentation by adversarial U-Net [11597-42]

11597 1A Dense-layer-based YOLO-v3 for detection and localization of colon perforations [11597-43]

11597 1B Deep attention mask regional convolutional neural network for head-and-neck MRI multi-
organ auto-delineation [11597-44]

11597 1C Multiview and multiclass image segmentation using deep learning in fetal echocardiography

[11597-45]

Proc. of SPIE Vol. 11597 1159701-5



vi

11597 1D Multi-scale view-based convolutional neural network for breast cancer classification in
ultrasound images [11597-46]
NEURORADIOLOGY INCLUDING HEAD AND NECK

11597 1E Differentiation of Parkinson’s disease and non-Parkinsonian olfactory dysfunction with structural
MRI data [11597-47]

11597 1F Use of biplane quantitative angiographic imaging with ensemble neural networks to assess
reperfusion status during mechanical thrombectomy [11597-48]

11597 1G Classification of schizophrenia from functional MRI using large-scale extended Granger
causality [11597-49]

11597 1H Otoscopy video screening with deep anomaly detection [11597-50]

11597 1l Fully automated segmentation of brain tumor from multiparametric MRI using 3D context U-Net
with deep supervision [11597-51]

11597 13 Quantitative assessment of deformational plagiocephaly and brachycephaly at the point-of-
care [11597-52]
ABDOMEN Il

11597 1K Multi-institutional observer performance study for bladder cancer treatment response
assessment in CT urography with and without computerized decision support [11597-53]

11597 1L MRI-based prostate and dominant lesion segmentation using deep neural network [11597-54]

11597 1M Clinically significant prostate cancer detection on MRI with self-supervised learning using
image context restoration [11597-55]

11597 1N Intestinal region reconstruction of ileus cases from 3D CT images based on graphical
representation and its visualization [11597-56]

11597 10 Modifying U-Net for small dataset: a simplified U-Net version for liver parenchyma
segmentation [11597-57]
LUNG 1l

11597 1P RV strain classification from 3D CTPA scans using weakly supervised residual attention model
[11597-58]

11597 1Q Reinforced learning from serial CT to improve the early diagnosis of lung cancer in screening

[11597-59]

Proc. of SPIE Vol. 11597 1159701-6



11597 1S Self-training with improved regularization for sample-efficient chest x-ray classification
[11597-61]

11597 1T Severity assessment of COVID-19 using imaging descriptors: a deep-learning transfer learning
approach from non-COVID-19 pneumonia [11597-62]

11597 1U COVID-19 opacity segmentation in chest CT via HydraNet: a joint learning multi-decoder
network [11597-63]
POSTER SESSION

11597 1V A hybrid approach for mammary gland segmentation on CT images by embedding visual
explanations from a deep learning classifier into a Bayesian inference [11597-33]

11597 1W Panoptic segmentation of wounds in a pig model [11597-64]

11597 1X Tooth recognition and classification using multi-task learning and post-processing in dental
panoramic radiographs [11597-65]

11597 1Y An automatic diagnosis of idiopathic pulmonary fibrosis (IPF) using domain knowledge-guided
attention models in HRCT images (Cum Laude Poster Award) [11597-67]

11597 1z Extremely imbalanced subarachnoid hemorrhage detection based on DenseNet-LSTM network
with class-balanced loss and transfer learning [11597-68]

11597 20 Radiomic features predict local failure-free survival in stage Il NSCLC adenocarcinoma
treated with chemoradiation [11597-69]

11597 21 3-D multitask deep neural networks for collateral imaging from dynamic susceptibility contrast-
enhanced magnetic resonance perfusion [11597-70]

11597 22 CoroNet: a deep network architecture for enhanced identification of COVID-19 from chest x-
ray images [11597-71]

11597 23 Deep learning analysis on raw image data: case study on holographic cell analysis [11597-72]

11597 24 Photographic cranial shape analysis using deep learning [11597-73]

11597 26 A novel feature reduction method to improve performance of machine learning model
[11597-76]

11597 27 Spatial matching of magnified 2D mammography images and specimen radiographs: towards
improved characterization of suspicious microcalcifications [11597-77]

11597 28 Multiparametric radiomics for predicting the aggressiveness of papillary thyroid carcinoma
using hyperspectral images [11597-78]

11597 29 Deep neural networks trained for segmentation are sensitive to brightness changes: preliminary

results [11597-79]

vii

Proc. of SPIE Vol. 11597 1159701-7



viii

11597 2A

11597 2B

11597 2C

11597 2D

11597 2E

11597 2G

11597 2H

11597 2J

11597 2K

11597 2L

11597 2M

11597 20

11597 2P

11597 2Q

11597 2S

11597 27

11597 2U

11597 2V

Extraction of lung and lesion regions from COVID-19 CT volumes using 3D fully convolutional
networks [11597-80]

A general fully automated deep-learning method to detect cardiomegaly in chest x-rays
[11597-81]

Early detection of at-risk keratoplasties and prediction of future corneal graft rejection from
pre-diagnosis endothelial cell images [11597-82]

A system for fully automated monitoring of lesion evolution over time in multiple sclerosis
[11597-83]

Multi-task learning of perceptive feature for thyroid malignant probability prediction [11597-84]

Fully automatic bone segmentation through contrast enhanced torso CT dataset [11597-86]

Tissue-border detection in volumetric laser endomicroscopy using bi-directional gated
recurrent neural networks [11597-87]

Automatic segmentation of the structures in the nasal cavity and the ethmoidal sinus for the
quantification of nasal septal deviations [11597-89]

Architectural distortion detection in digital breast tomosynthesis with adaptive receptive field
and adaptive convolution kernel shape [11597-90]

Probabilistic segmentation of small metastatic brain tumors using liquid state machine
ensemble [11597-91]

Renal parenchyma segmentation in abdominal MR images based on cascaded deep
convolutional neural network with signal intensity correction [11597-92]

Fluorescence lifetime imaging endomicroscopy-based ex-vivo lung cancer prediction using
multi-scale concatenated-dilation convolutional neural networks [11597-94]

Assessing reproducibility in magnetic resonance (MR) radiomics features between deep-
learning segmented and expert manual segmented data and evaluating their diagnostic
performance in pregnant women with suspected placenta accreta spectrum (PAS) [11597-95]

Deep learning-based lesion segmentation in paediatric epilepsy [11597-96]

3D U-net for registration of lung nodules in longitudinal CT scans [11597-98]

Machine-learning-based clinical plaque detection using a synthetic plaque lesion model for
coronary CTA [11597-99]

Comparison between threshold-based and deep learning-based bone segmentation on
whole-body CT images [11597-100]

How to select training data to segment mammary gland region using a deep-learning
approach for reliable individualized screening mammography [11597-101]

Proc. of SPIE Vol. 11597 1159701-8



11597 2wW

11597 2X

11597 2Y

11597 27

11597 30

11597 31

11597 32

Development of a radiogenomic biomarker for tumor characterization and prognosis in non-
small cell lung cancer patients [11597-102]

Lung infection and normal region segmentation from CT volumes of COVID-19 cases
[11597-103]

Deep learning-based aggressive progression prediction from CT images of hepatocellular
carcinoma [11597-104]

Applying quantitative image markers to predict clinical measures after aneurysmal
subarachnoid hemorrhage [11597-105]

Radiomic texture analysis for the assessment of osteoporosis on low-dose thoracic CT scans
[11597-106]

Triplet network for classification of benign and pre-malignant polyps [11597-107]

Unsupervised survival prediction model from CT images of patients with COVID-19 [11597-108]

Proc. of SPIE Vol. 11597 1159701-9



Proc. of SPIE Vol. 11597 1159701-10



