Unveiling the Latest Advancements in Medical
Image Computing and Computer Assisted
Intervention - MICCAI 2021

Marleen de Bruijne - Philippe C. Cattin -
Stéphane Cotin - Nicolas Padoy
Stefanie Speidel - Yefeng Zheng -
Caroline Essert (Eds.)

Medical Image Computing
and Computer Assisted
Intervention - MICCAI 2021

24th International Conference
Strasbourg, France, September 27 - October 1, 2021
Proceedings, PartV

Nl

LNCS 12905

O springer NG

Advancements in medical technology have revolutionized the field of healthcare,

enabling doctors and scientists to diagnose and treat diseases more effectively.
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Among these innovations, medical image computing and computer-assisted
interventions have emerged as crucial components in improving patient care and

outcomes.

Every year, the Medical Image Computing and Computer Assisted Intervention
Conference, widely known as MICCAI, brings together researchers, clinicians,
and industry professionals to share their latest findings and discoveries. MICCAI
2021, held in a virtual format, showcased cutting-edge research and

advancements in medical image computing and computer-assisted interventions.
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What is MICCAI?

MICCAI stands for Medical Image Computing and Computer Assisted

Intervention. It is an annual conference that serves as a platform for researchers
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and practitioners to exchange ideas, present their work, and collaborate in the
fields of medical image analysis, computer-assisted interventions, and related

disciplines.

Started in 1998, MICCAI has become a significant conference in this domain,
attracting experts and enthusiasts from all over the world. Each year, the
conference features a diverse range of topics, including image segmentation,
registration, machine learning, artificial intelligence, surgical planning and

guidance, medical robotics, and much more.

Highlights of MICCAI 2021

Despite the challenges posed by the global pandemic, MICCAI 2021 was a
resounding success. The virtual format allowed for broader participation, bringing
together leading researchers, practitioners, and industry stakeholders from

various time zones.

This year's conference showcased several groundbreaking papers and
presentations focused on medical image computing and computer-assisted

interventions. Here are some highlights:

1. Deep Learning for Medical Image Analysis

Deep learning techniques have gained significant attention in recent years for
effectively analyzing and interpreting medical images. Researchers presented
their work on novel deep learning architectures for improved image segmentation,

tumor detection, disease classification, and more.

One noteworthy presentation showcased a deep learning model capable of

accurately detecting cancerous cells in breast cancer patients. This breakthrough



could potentially lead to earlier and more accurate diagnoses, saving lives and

improving patient outcomes.

2. Surgical Planning and Guidance

Surgical planning and guidance are critical areas where computer-assisted
interventions can have a profound impact. At MICCAI 2021, researchers
presented state-of-the-art techniques in computer vision, robotics, and machine

learning to aid surgeons in planning complex surgical procedures.

A notable paper discussed the use of augmented reality (AR) technology to
overlay 3D models of patient anatomy onto the surgeon's field of view during
surgery. This innovative approach can enhance precision, reduce operative time,

and ultimately improve patient outcomes.

3. Medical Robotics and Automation

The field of medical robotics and automation continues to evolve rapidly, paving
the way for safer and more efficient procedures. Researchers at MICCAI 2021
showcased various robotic systems designed to assist surgeons in performing

delicate surgeries, such as microsurgery or minimally invasive procedures.

One standout demonstration involved a surgical robot capable of autonomously
suturing tissue. This advancement eliminates the need for human involvement in

certain repetitive surgical tasks, minimizing errors and reducing surgical time.

4. Image Registration and Fusion

Image registration and fusion techniques play a crucial role in integrating data
from multiple imaging modalities and enabling accurate diagnosis and treatment
planning. Several presentations at MICCAI 2021 highlighted novel algorithms and

methodologies for efficient image registration and fusion.



A particularly remarkable study introduced a new registration framework that
aligns multimodal brain images with outstanding accuracy. This breakthrough has
significant implications for the early detection and monitoring of

neurodegenerative diseases.

MICCAI 2021 brought together leading researchers, clinicians, and industry
professionals in the field of medical image computing and computer-assisted
interventions. The conference showcased pioneering research, innovative
technologies, and groundbreaking advancements that have the potential to

revolutionize patient care.

As we continue to explore the possibilities of artificial intelligence, deep learning,
robotics, and augmented reality in healthcare, events like MICCAI provide a
platform for collaboration and knowledge sharing. The research presented at
MICCAI 2021 inspires hope for a future where advanced technology plays a

crucial role in improving healthcare outcomes worldwide.
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The eight-volume set LNCS 12901, 12902, 12903, 12904, 12905, 12906, 12907,
and 12908 constitutes the refereed proceedings of the 24th International
Conference on Medical Image Computing and Computer-Assisted Intervention,
MICCAI 2021, held in Strasbourg, France, in September/October 2021.*

The 531 revised full papers presented were carefully reviewed and selected from
1630 submissions in a double-blind review process. The papers are organized in

the following topical sections:

Part I: image segmentation

Part Il: machine learning - self-supervised learning; machine learning - semi-

supervised learning; and machine learning - weakly supervised learning

Part Ill: machine learning - advances in machine learning theory; machine
learning - attention models; machine learning - domain adaptation; machine
learning - federated learning; machine learning - interpretability / explainability;

and machine learning - uncertainty

Part IV: image registration; image-guided interventions and surgery; surgical data
science; surgical planning and simulation; surgical skill and work flow analysis;

and surgical visualization and mixed, augmented and virtual reality

Part V: computer aided diagnosis; integration of imaging with non-imaging

biomarkers; and outcome/disease prediction

Part VI: image reconstruction; clinical applications - cardiac; and clinical

applications - vascular
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Part VII: clinical applications - abdomen; clinical applications - breast; clinical
applications - dermatology; clinical applications - fetal imaging; clinical
applications - lung; clinical applications - neuroimaging - brain development;
clinical applications - neuroimaging - DWI and tractography; clinical applications -
neuroimaging - functional brain networks; clinical applications - neuroimaging —

others; and clinical applications - oncology

Part VIII: clinical applications - ophthalmology; computational (integrative)
pathology; modalities - microscopy; modalities - histopathology; and modalities -

ultrasound

*The conference was held virtually.
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