
Master student project: Automatic bone, nerve and muscle segmentation from 
MR imaging of the lumbar spine 

 
Supervision: Dr. Rui Santos1, Dr. Sebastiano Caprara1 and Prof. Dr. Philipp 

Fürnstahl2 

 
1Digital Medicine Unit (DMU), Balgrist University Hospital 
2Research in Orthopedic Computer Science (ROCS), Balgrist University Hospital 

 

Location: Balgrist University Hospital, Forchstrasse 340, 8008 Zurich 

Project duration: 6 months 

Project start: October 2023 

 

Project Description: 

 Anatomical structure segmentation is essential for medical diagnosis. So far, 

most of this industrious work is done manually by trained professionals. Nonetheless, 

given variability between datasets and also the experience of the annotator, bias 

analysis is carried over the process.  

 With the emergence and wide applicability of deep learning algorithms from the 

artificial intelligence (AI) field, automatic segmentation of anatomical structures have 

gained momentum (Falk et al., 2019; Wasserthal et al., 2022). The current master 

thesis project aims at using currently open-source deep learning pipelines for image 

segmentation such as nnUNet and/or SAM (Isensee et al., 2021; Kirillov et al., 2023) 

for automatic segmentation of bone and soft tissue from magnetic resonance imaging 

(MRI) of the lumbar spine. Previously, MRI scans of the lumbar spine have been 

acquired. Afterwards, manual annotation of different anatomical structures, i.e., 

vertebrae, nerves and muscles was performed. This dataset, composed of high-quality 

MRIs and segmentations will be used for the development of a multi-structural 

segmentation model. For model development, both on-site and cloud computational 

resources will be available.  

 The project will initiate with a bibliographical review of the status-of-the-art of 

segmentation pipelines with a special focus on nnUNet and SAM (Falk et al., 2019; 

Isensee et al., 2021; Kirillov et al., 2023). Dataset preparation will follow together with 

implementation of the most suitable deep learning architecture and subsequent model 

training.  The end goal of the project resides in the deployment of a multi-structural 



segmentation model in a cloud setting powered by MONAI Label1 and Slicer3D2, 

allowing for direct visualization of the predicted segmentations of a given MRI dataset. 

The DMU and ROCS teams are looking for a motivated master student with a 

background in biomedicine and/or computational sciences, good python scripting 

skills, knowledge in machine learning and interest in working at the interface between 

machine learning and medical applications. 

For applications, please send your curriculum, course transcripts, and a letter 

of motivation to rui.ramos-santos@balgrist.ch together with the information of one 

reference contact.  
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