PROCEEDINGS OF SPIE

Medical Imaging 2024

Imaging Informatics for
Healthcare, Research, and
Applications

Hiroyuki Yoshida
Shandong Wu
Editors

19-21 February 2024
San Diego, Cadlifornia, United States

Sponsored by
SPIE

Cooperating Organizations

American Association of Physicists in Medicine (United States)
Radiological Society of North America

World Molecular Imaging Society

Society for Imaging Informatics in Medicine (United States)
International Foundation for Computer Assisted Radiology and Surgery
Medical Image Perception Society (United States)

Published by
SPIE

Volume 12931

Proceedings of SPIE, 1605-7422, V. 12931

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

Medical Imaging 2024: Imaging Informatics for Healthcare, Research, and Applications,
edited by Hiroyuki Yoshida, Shandong Wu, Proc. of SPIE Vol. 12931, 1293101
© 2024 SPIE - 1605-7422 - doi: 10.1117/12.3030913

Proc. of SPIE Vol. 12931 1293101-1



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 2024: Imaging Informatics for Healthcare, Research,
and Applications, edited by Hiroyuki Yoshida, Shandong Wu, Proc. of SPIE 12931, Seven-digit Article
CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510671669
ISBN: 9781510671676 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2024 Society of Photo-Optical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center 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.

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.

SPIE. C&rryv

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE 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.

Proc. of SPIE Vol. 12931 1293101-2



Contents

vii Conference Committee
SESSION 1 LARGE LANGUAGE MODELS
12931 02 Assessing breast cancer chemotherapy response in radiology and pathology reports via a
large language model [12931-1]
12931 03 Leveraging LLMs like ChatGPT for robust quality checks and medical text agreement rationale:
enhancing adjudication quality and alignment in BICR for oncology clinical trials [12931-2]
12931 04 Feasibility of extracting critical diagnostic imaging report findings following percutaneous liver
ablation with a large language model [12931-4]
SESSION 2 AUGMENTATION OF CLINICAL WORKFLOW
12931 05 Utilizing an open-source environment for cognitive-Al in feature detection and quantitative
measurements of optical coherence tomography (OCT) images [12931-5]
12931 07 Data-mining and machine learning for knowledge-based treatment planning support in
radiation therapy of head and neck cancer using anatomical structure and tumor position
[12931-7]
12931 08 DICOM sequence selection for medical imaging applications [12931-8]
12931 09 Medical instrument detection with synthetically generated data [12931-9]
12931 0A CNN-derived brain age gaps of different neurological and cardiovascular diseases in the UK
Biobank and identifying affected brain regions [12931-10]
SESSION 3 INFORMATICS DATA MANAGEMENT
12931 0B A single-file implementation of the DICOM-CT-PD raw projection data storage format
[12931-11]
12931 0C An automatic pipeline for data shift detection and mitigation to improve outcome prediction of
traumatic brain injury [12931-12]
12931 0D Predicting human effort needed to correct auto-segmentations [12931-13]
12931 OE Cleaning and harmonizing medical image data for reliable Al: Lessons learned from

longitudinal oral cancer natural history study data [12931-14]

Proc. of SPIE Vol. 12931 1293101-3



12931 OF FeSEC: a secure and efficient federated learning framework for medical imaging [12931-15]

SESSION 4 GENERATIVE Al - GANS AND FLOW MODELS

12931 OH Correlation betlween mammographic GAN artifacts and patient characteristics [12931-17]

12931 0l 3D generation of dental crown bottoms using context learning [12931-18]

12931 0J 3D generative Al for electronic cleansing in CT colonography [12931-19]

12931 0K MACAMW 3D: A masked causal normalizing flow method for counterfactual 3D brain image
generation [12931-20]

SESSION 5 GENERATIVE Al - DIFFUSION MODELS

12931 OM Synthesizing 3D multicontrast brain tumor MRIs using tumor mask conditioning [12931-22]

12931 ON Enhancing colorectal cancer diagnosis through generative models and vision-based tactile
sensing: a Sim2Real study [12931-23]

12931 OP Patient-specific 3D volumetric CBCT image reconstruction with single x-ray projection using
denoising diffusion probabilistic model
(Robert F. Wagner All-Conference Best Student Paper Award) [12931-25]
WEDNESDAY MORNING KEYNOTES

12931 0Q A tale of two imaging informatics translational licensing models: commercial and open source
(Keynote Paper) [12931-407]

SESSION 6 Al/ML FOR DATA ANALYTICS

12931 OR A comparative study of deep convolutional neural networks for the analysis of retinal damage
in optical coherence tomography [12931-26]

12931 0S Radiomic texture analysis for classification of radiofrequency ablated thyroid nodules
[12931-27]

12931 0T Mobile-friendly skin lesion detection using an attention-driven lightweight model [12931-28]

12931 0U Breast cancer diagnostics using angular view infrared images [12931-29]

Proc. of SPIE Vol. 12931 1293101-4



12931 0V Renal tumor analysis using multiphase abdominal CT images [12931-30]

12931 OW Benchmarking radiomic features using CT simulated liver lesions [12931-31]

SESSION 7 Al/ML FOR PRECISION MEDICINE

12931 0X Tuberculosis chest x-ray image retrieval system using deep learning-based biomarker
predictions [12931-32]

12931 0Y A radiomics approach in predicting the risk of diabetes mellitus type Il emergence in five years
using mammography images [12931-33]

12931 0Z Unsupervised deep learning for clustering tumor subcompartments histopathological images of
non-small cell lung cancer [12931-34]

12931 10 Micronodule analysis by severity of pneumoconiosis using 3D CT images [12931-35]

12931 11 A normative database of free-breathing thoracic 4D dynamic MRI images and associated
regional respiratory parameters of healthy children [12931-36]

SESSION 8 MULTIMODAL AND HYBRID DATA/SYSTEMS

12931 12 Multimodal segmentation for paramagnetic rim lesion detection in multiple sclerosis [12931-37]

1293113 Real-time ECG-monitoring in virtual reality [12931-38]

12931 14 A transformer model guided by histopathological image information for DCE-MRI-based
prediction of response to neoadjuvant chemotherapy in breast cancer [12931-39]

1293115 Development of decision support tools for gait analysis and rehabilitation utilizing the
integrated biomechanics informatics system (IBIS) [12931-40]

12931 16 ShapeAXI: shape analysis explainability and interpretability [12931-41]
POSTER SESSION
12931 17 Enhancing interpretation assistance by real-time query resolution in BICR of oncology clinical

trials by leveraging ChatGPT bots [12931-42]

12931 18 A contrastive learning-based neural network to synthesize cell subpopulation features from
DCE-MRI for predicting prognosis in breast cancer [12931-43]

1293119 Unsupervised lung lesion detection on FDG-PET/CT images by deep image transformation-
based 2.5-dimensional local anomaly detection [12931-44]

Proc. of SPIE Vol. 12931 1293101-5



vi

12931 1B

12931 1C
12931 1E
12931 1F
12931 1G
12931 1H

Electronic cleansing in CT colonography using transformer-based UNet [12931-46]

Avutomated segmentation of polyps by 3D deep learning in photon-counting CT colonography
(Imaging Informatics for Healthcare, Research, and Applications Poster Award) [12931-47]

All-in-one platform for Al R&D in medical imaging, encompassing data collection, selection,
annotation, and pre-processing [12931-49]

Methods for modeled bioprinting of hard and soft tissues [12931-50]
Evaluation of multimodal image segmentation for radiotherapy planning [12931-51]

Developing classification and segmentation algorithms for GAN-generated mammographic
artifacts based on radiologist annotation [12931-52]

Proc. of SPIE Vol. 12931 1293101-6



Conference Committee

Symposium Chairs

Despina Kontos, Columbia University Irving Medical Center
(United States)
Joseph Lo, Duke University School of Medicine (United States)

Conference Chairs

Hiroyuki Yoshida, Massachusetts General Hospital (United States) and
Harvard Medical School (United States)
Shandong Wu, University of Pittsburgh (United States)

Conference Program Committee

Peter R. Bak, McMaster University (Canada)
Po-Hao Chen, Cleveland Clinic (United States)
Tessa S. Cook, The University of Pennsylvania Health System
(United States)
Thomas M. Deserno, Technische University Braunschweig (Germany)
and Hannover Medical School (Germany)
Jessica Fried, Michigan Medicine (United States)
Steven C. Horii, The University of Pennsylvania Health System
(United States)
Maria Y. Law, Hong Kong Sanatorium and Hospital
(Hong Kong, China)
Anh H. Le, Roswell Park Comprehensive Cancer Center
(United States)
Heinz U. Lemke, Computer Assisted Radiology and Surgery
(Germany)
Brent J. Liu, The University of Southern California (United States)
Brian J. Park, Oregon Health & Science University (United States)
Umber Shafique, Indiana University School of Medicine (United States)
Eliot L. Siegel, University of Maryland Medical Center (United States)
Wyatt M. Tellis, University of California, San Francisco (United States)

vii

Proc. of SPIE Vol. 12931 1293101-7



Proc. of SPIE Vol. 12931 1293101-8



