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Preface

We are pleased to present the proceedings of the 25th International Conference onMedi-
cal Image Computing and Computer-Assisted Intervention (MICCAI) which – after two
difficult years of virtual conferences – was held in a hybrid fashion at the Resort World
Convention Centre in Singapore, September 18–22, 2022. The conference also featured
36 workshops, 11 tutorials, and 38 challenges held on September 18 and September 22.
The conference was also co-located with the 2nd Conference on Clinical Translation
on Medical Image Computing and Computer-Assisted Intervention (CLINICCAI) on
September 20.

MICCAI 2022 had an approximately 14% increase in submissions and accepted
papers compared with MICCAI 2021. These papers, which comprise eight volumes of
Lecture Notes in Computer Science (LNCS) proceedings, were selected after a thorough
double-blind peer-review process. Following the example set by the previous program
chairs of past MICCAI conferences, we employed Microsoft’s Conference Managing
Toolkit (CMT) for paper submissions and double-blind peer-reviews, and the Toronto
PaperMatching System (TPMS) to assist with automatic paper assignment to area chairs
and reviewers.

From 2811 original intentions to submit, 1865 full submissions were received and
1831 submissions reviewed. Of these, 67% were considered as pure Medical Image
Computing (MIC), 7% as pure Computer-Assisted Interventions (CAI), and 26% as
both MIC and CAI. The MICCAI 2022 Program Committee (PC) comprised 107 area
chairs, with 52 from the Americas, 33 from Europe, and 22 from the Asia-Pacific or
Middle East regions. We maintained gender balance with 37% women scientists on the
PC.

Each area chair was assigned 16–18 manuscripts, for each of which they were asked
to suggest up to 15 suggested potential reviewers. Subsequently, over 1320 invited
reviewers were asked to bid for the papers for which they had been suggested. Final
reviewer allocations via CMT took account of PC suggestions, reviewer bidding, and
TPMS scores, finally allocating 4–6 papers per reviewer. Based on the double-blinded
reviews, area chairs’ recommendations, and program chairs’ global adjustments, 249
papers (14%)were provisionally accepted, 901papers (49%)were provisionally rejected,
and 675 papers (37%) proceeded into the rebuttal stage.

During the rebuttal phase, two additional area chairs were assigned to each rebuttal
paper using CMT and TPMS scores. After the authors’ rebuttals were submitted, all
reviewers of the rebuttal papers were invited to assess the rebuttal, participate in a
double-blinded discussion with fellow reviewers and area chairs, and finalize their rating
(with the opportunity to revise their rating as appropriate). The three area chairs then
independently provided their recommendations to accept or reject the paper, considering
the manuscript, the reviews, and the rebuttal. The final decision of acceptance was based
on majority voting of the area chair recommendations. The program chairs reviewed all
decisions and provided their inputs in extreme cases where a large divergence existed
between the area chairs and reviewers in their recommendations. This process resulted
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in the acceptance of a total of 574 papers, reaching an overall acceptance rate of 31%
for MICCAI 2022.

In our additional effort to ensure review quality, two Reviewer Tutorials and two
Area Chair Orientations were held in early March, virtually in different time zones, to
introduce the reviewers and area chairs to the MICCAI 2022 review process and the
best practice for high-quality reviews. Two additional Area Chair meetings were held
virtually in July to inform the area chairs of the outcome of the review process and to
collect feedback for future conferences.

For the MICCAI 2022 proceedings, 574 accepted papers were organized in eight
volumes as follows:

• Part I, LNCS Volume 13431: Brain Development and Atlases, DWI and Tractog-
raphy, Functional Brain Networks, Neuroimaging, Heart and Lung Imaging, and
Dermatology

• Part II, LNCS Volume 13432: Computational (Integrative) Pathology, Computational
Anatomy and Physiology, Ophthalmology, and Fetal Imaging

• Part III, LNCS Volume 13433: Breast Imaging, Colonoscopy, and Computer Aided
Diagnosis

• Part IV, LNCS Volume 13434: Microscopic Image Analysis, Positron Emis-
sion Tomography, Ultrasound Imaging, Video Data Analysis, and Image
Segmentation I

• Part V, LNCS Volume 13435: Image Segmentation II and Integration of Imaging with
Non-imaging Biomarkers

• Part VI, LNCS Volume 13436: Image Registration and Image Reconstruction
• Part VII, LNCS Volume 13437: Image-Guided Interventions and Surgery, Outcome
and Disease Prediction, Surgical Data Science, Surgical Planning and Simulation, and
Machine Learning – Domain Adaptation and Generalization

• Part VIII, LNCS Volume 13438: Machine Learning – Weakly-supervised Learn-
ing, Machine Learning – Model Interpretation, Machine Learning – Uncertainty, and
Machine Learning Theory and Methodologies

We would like to thank everyone who contributed to the success of MICCAI 2022
and the quality of its proceedings. These include the MICCAI Society for support and
feedback, and our sponsors for their financial support and presence onsite.We especially
express our gratitude to the MICCAI Submission System Manager Kitty Wong for
her thorough support throughout the paper submission, review, program planning, and
proceeding preparation process – the Program Committee simply would not have be
able to function without her. We are also grateful for the dedication and support of all
of the organizers of the workshops, tutorials, and challenges, Jianming Liang, Wufeng
Xue, Jun Cheng, Qian Tao, Xi Chen, Islem Rekik, Sophia Bano, Andrea Lara, Yunliang
Cai, Pingkun Yan, Pallavi Tiwari, Ingerid Reinertsen, Gongning Luo, without whom the
exciting peripheral events would have not been feasible. Behind the scenes, theMICCAI
secretariat personnel, JanetteWallace and JohanneLangford, kept a close eye on logistics
and budgets, while Mehmet Eldegez and his team from Dekon Congress & Tourism,
MICCAI 2022’s Professional Conference Organization, managed the website and local
organization. We are especially grateful to all members of the Program Committee for



Preface vii

their diligent work in the reviewer assignments and final paper selection, as well as
the reviewers for their support during the entire process. Finally, and most importantly,
we thank all authors, co-authors, students/postdocs, and supervisors, for submitting and
presenting their high-quality work which made MICCAI 2022 a successful event.

We look forward to seeing you in Vancouver, Canada at MICCAI 2023!

September 2022 Linwei Wang
Qi Dou

P. Thomas Fletcher
Stefanie Speidel

Shuo Li



Organization

General Chair

Shuo Li Case Western Reserve University, USA

Program Committee Chairs

Linwei Wang Rochester Institute of Technology, USA
Qi Dou The Chinese University of Hong Kong, China
P. Thomas Fletcher University of Virginia, USA
Stefanie Speidel National Center for Tumor Diseases Dresden,

Germany

Workshop Team

Wufeng Xue Shenzhen University, China
Jun Cheng Agency for Science, Technology and Research,

Singapore
Qian Tao Delft University of Technology, the Netherlands
Xi Chen Stern School of Business, NYU, USA

Challenges Team

Pingkun Yan Rensselaer Polytechnic Institute, USA
Pallavi Tiwari Case Western Reserve University, USA
Ingerid Reinertsen SINTEF Digital and NTNU, Trondheim, Norway
Gongning Luo Harbin Institute of Technology, China

Tutorial Team

Islem Rekik Istanbul Technical University, Turkey
Sophia Bano University College London, UK
Andrea Lara Universidad Industrial de Santander, Colombia
Yunliang Cai Humana, USA



x Organization

Clinical Day Chairs

Jason Chan The Chinese University of Hong Kong, China
Heike I. Grabsch University of Leeds, UK and Maastricht

University, the Netherlands
Nicolas Padoy University of Strasbourg & Institute of

Image-Guided Surgery, IHU Strasbourg,
France

Young Investigators and Early Career Development ProgramChairs

Marius Linguraru Children’s National Institute, USA
Antonio Porras University of Colorado Anschutz Medical

Campus, USA
Nicole Rieke NVIDIA, Deutschland
Daniel Racoceanu Sorbonne University, France

Social Media Chairs

Chenchu Xu Anhui University, China
Dong Zhang University of British Columbia, Canada

Student Board Liaison

Camila Bustillo Technische Universität Darmstadt, Germany
Vanessa Gonzalez Duque Ecole centrale de Nantes, France

Submission Platform Manager

Kitty Wong The MICCAI Society, Canada

Virtual Platform Manager

John Baxter INSERM, Université de Rennes 1, France

Program Committee

Ehsan Adeli Stanford University, USA
Pablo Arbelaez Universidad de los Andes, Colombia
John Ashburner University College London, UK
Ulas Bagci Northwestern University, USA
Sophia Bano University College London, UK
Adrien Bartoli Université Clermont Auvergne, France
Kayhan Batmanghelich University of Pittsburgh, USA



Organization xi

Hrvoje Bogunovic Medical University of Vienna, Austria
Ester Bonmati University College London, UK
Esther Bron Erasmus MC, the Netherlands
Gustavo Carneiro University of Adelaide, Australia
Hao Chen Hong Kong University of Science and

Technology, China
Jun Cheng Agency for Science, Technology and Research,

Singapore
Li Cheng University of Alberta, Canada
Adrian Dalca Massachusetts Institute of Technology, USA
Jose Dolz ETS Montreal, Canada
Shireen Elhabian University of Utah, USA
Sandy Engelhardt University Hospital Heidelberg, Germany
Ruogu Fang University of Florida, USA
Aasa Feragen Technical University of Denmark, Denmark
Moti Freiman Technion - Israel Institute of Technology, Israel
Huazhu Fu Agency for Science, Technology and Research,

Singapore
Mingchen Gao University at Buffalo, SUNY, USA
Zhifan Gao Sun Yat-sen University, China
Stamatia Giannarou Imperial College London, UK
Alberto Gomez King’s College London, UK
Ilker Hacihaliloglu University of British Columbia, Canada
Adam Harrison PAII Inc., USA
Mattias Heinrich University of Lübeck, Germany
Yipeng Hu University College London, UK
Junzhou Huang University of Texas at Arlington, USA
Sharon Xiaolei Huang Pennsylvania State University, USA
Yuankai Huo Vanderbilt University, USA
Jayender Jagadeesan Brigham and Women’s Hospital, USA
Won-Ki Jeong Korea University, Korea
Xi Jiang University of Electronic Science and Technology

of China, China
Anand Joshi University of Southern California, USA
Shantanu Joshi University of California, Los Angeles, USA
Bernhard Kainz Imperial College London, UK
Marta Kersten-Oertel Concordia University, Canada
Fahmi Khalifa Mansoura University, Egypt
Seong Tae Kim Kyung Hee University, Korea
Minjeong Kim University of North Carolina at Greensboro, USA
Baiying Lei Shenzhen University, China
Gang Li University of North Carolina at Chapel Hill, USA



xii Organization

Xiaoxiao Li University of British Columbia, Canada
Jianming Liang Arizona State University, USA
Herve Lombaert ETS Montreal, Canada
Marco Lorenzi Inria Sophia Antipolis, France
Le Lu Alibaba USA Inc., USA
Klaus Maier-Hein German Cancer Research Center (DKFZ),

Germany
Anne Martel Sunnybrook Research Institute, Canada
Diana Mateus Centrale Nantes, France
Mehdi Moradi IBM Research, USA
Hien Nguyen University of Houston, USA
Mads Nielsen University of Copenhagen, Denmark
Ilkay Oksuz Istanbul Technical University, Turkey
Tingying Peng Helmholtz Zentrum Muenchen, Germany
Caroline Petitjean Université de Rouen, France
Gemma Piella Universitat Pompeu Fabra, Spain
Chen Qin University of Edinburgh, UK
Hedyeh Rafii-Tari Auris Health Inc., USA
Tammy Riklin Raviv Ben-Gurion University of the Negev, Israel
Hassan Rivaz Concordia University, Canada
Michal Rosen-Zvi IBM Research, Israel
Su Ruan University of Rouen, France
Thomas Schultz University of Bonn, Germany
Sharmishtaa Seshamani Allen Institute, USA
Feng Shi United Imaging Intelligence, China
Yonggang Shi University of Southern California, USA
Yang Song University of New South Wales, Australia
Rachel Sparks King’s College London, UK
Carole Sudre University College London, UK
Tanveer Syeda-Mahmood IBM Research, USA
Qian Tao Delft University of Technology, the Netherlands
Tolga Tasdizen University of Utah, USA
Pallavi Tiwari Case Western Reserve University, USA
Mathias Unberath Johns Hopkins University, USA
Martin Urschler University of Auckland, New Zealand
Maria Vakalopoulou University of Paris Saclay, France
Harini Veeraraghavan Memorial Sloan Kettering Cancer Center, USA
Satish Viswanath Case Western Reserve University, USA
Christian Wachinger Technical University of Munich, Germany
Hua Wang Colorado School of Mines, USA
Hongzhi Wang IBM Research, USA
Ken C. L. Wong IBM Almaden Research Center, USA



Organization xiii

Fuyong Xing University of Colorado Denver, USA
Ziyue Xu NVIDIA, USA
Yanwu Xu Baidu Inc., China
Pingkun Yan Rensselaer Polytechnic Institute, USA
Guang Yang Imperial College London, UK
Jianhua Yao Tencent, China
Zhaozheng Yin Stony Brook University, USA
Lequan Yu University of Hong Kong, China
Yixuan Yuan City University of Hong Kong, China
Ling Zhang Alibaba Group, USA
Miaomiao Zhang University of Virginia, USA
Ya Zhang Shanghai Jiao Tong University, China
Rongchang Zhao Central South University, China
Yitian Zhao Chinese Academy of Sciences, China
Yefeng Zheng Tencent Jarvis Lab, China
Guoyan Zheng Shanghai Jiao Tong University, China
Luping Zhou University of Sydney, Australia
Yuyin Zhou Stanford University, USA
Dajiang Zhu University of Texas at Arlington, USA
Lilla Zöllei Massachusetts General Hospital, USA
Maria A. Zuluaga EURECOM, France

Reviewers

Alireza Akhondi-asl
Fernando Arambula
Nicolas Boutry
Qilei Chen
Zhihao Chen
Javid Dadashkarimi
Marleen De Bruijne
Mohammad Eslami
Sayan Ghosal
Estibaliz Gómez-de-Mariscal
Charles Hatt
Yongxiang Huang
Samra Irshad
Anithapriya Krishnan
Rodney LaLonde
Jie Liu
Jinyang Liu
Qing Lyu
Hassan Mohy-ud-Din

Manas Nag
Tianye Niu
Seokhwan Oh
Theodoros Pissas
Harish RaviPrakash
Maria Sainz de Cea
Hai Su
Wenjun Tan
Fatmatulzehra Uslu
Fons van der Sommen
Gijs van Tulder
Dong Wei
Pengcheng Xi
Chen Yang
Kun Yuan
Hang Zhang
Wei Zhang
Yuyao Zhang
Tengda Zhao



xiv Organization

Yingying Zhu
Yuemin Zhu
Alaa Eldin Abdelaal
Amir Abdi
Mazdak Abulnaga
Burak Acar
Iman Aganj
Priya Aggarwal
Ola Ahmad
Seyed-Ahmad Ahmadi
Euijoon Ahn
Faranak Akbarifar
Cem Akbaş
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