
BSc or MSc Project:
Segmentation and morphological comparison of

distal radial articular surfaces

Abstract: Deep learning methods have revolutionized the field of medical imaging,
in particular image segmentation. Supervised methods, often based on the popular
U-Net architecture, show state-of-the-art results in many medical applications. But
a large annotated database for training is not always available. Successful automatic
segmentations can subsequently be used to analyze and compare the morphology of the
anatomical structure in question.

In this project, we are interested in the human wrist. In particular, the aim is to
verify the mirror symmetrical morphology of the distal radial articular surfaces. The
overall clinical objective is to develop a patient-specific implant for destroyed surfaces
of the distal radius due to secondary osteoarthritis after an accident. We have access
to whole-body Computed Tomography (CT) in the shock room, where the goal is to
extract the shape of the distal radii from the right and left hand and to assess their
symmetry. So far, the assessment of symmetry has only been done using dicsrete
manually placed landmarks [1].

Towards this aim, the objectives of this thesis are two-fold:

(i) to explore and develop learning-based methods for the localization and segmenta-
tion of the distal radii in whole-body CT using limited data, e.g., using transfer [2],
or self-supervised learning [3, 4].

(ii) to compare and analyze the resulting surfaces using shape registration and defor-
mation analysis [5, 6] similar to [7, 8].

The prospective student will explore existing deep-learning-based segmentation meth-
ods for training with limited data, and develop a framework to segment the distal radii
and compare and analyze their shapes.

Requirements:

• Prior experience and good understanding in machine learning and statistics.

• Very good programming skills in Python (and PyTorch).

• Interest in medical imaging.

Contact:
Dr. Veronika Zimmer (veronika.zimmer@tum.de)
Prof. Julia Schnabel (julia.schnabel@helmholtz-muenchen.de)
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