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Project Abstract 

Blood vessel analysis plays an essential role in 

tumor detection an classification. However, the 

robust, connected segmentation especially of 

small vessel structures and the choice of suitable 

pre-processing steps and quantification metrics 

remains challenging.  

 

Background and Motivation 

The physiological process through which new 

blood vessels grow from pre-existing vessels is 

called angiogenesis. The analysis of angiogenesis is 

critically important in invasive tumor growth and 

metastasis. Hence, blood vessel segmentation is a 

topic of high interest in medical image processing 

since the qualitative and quantitative analysis of 

vessels is crucial for diagnosis, treatment planning 

and evaluation of clinical outcomes. The SFB 824 is 

a collaborative research centre focussing on 

imaging for selection, monitoring and 

individualization of cancer therapies. One of their 

research groups is currently investigating skin 

cancer in pre-clinical studies at the Munich 

hospital "Klinikum rechts der Isar". The B16 

melanoma is a murine tumor cell line used for 

research as a model for human melanoma. The 

goal of this project is to be able to analyse and 

quantify tumor angiogenesis with Magnetic 

Resonance Imaging (MRI) imaging. An MRI 

protocol has been established (FLASH-MRI) which 

is highly sensitive to relative changes in regional 

blood volume, such that a T1-weighted image is 

acquired before and after the injection of the 

intravascular MR contrast agent and the difference 

of the corresponding signal intensities is calculated 

for every pixel. The presence of malignant tissue 

masses can be indicated by large concentration of 

blood vessels. However, identifying vascular 

structures and especially small vessels in MRI can 

be challenging because of noise and fat tissues. 

Existing algorithms perform weakly in presence of 

small vessel structures or high variance in vessel 

width in the region of interest (ROI) [3]. Moreover, 

image intensity inhomogeneities, noise and low 

contrast provide further obstacles in robust vessel 

segmentation [6]. Therefore, the challenge 

remains on how to quantify blood vessels from MR 

scans to validate potential cancer treatment. 

 

Student’s Tasks Description 

- Pre-processing of the MR images to enhance 

vessel structures 

- (Semi-)Automatic Segmentation of vessel 

structures 

- If necessary, performing blood vessel completion 

(e.g. by center line tracking) 

- Calculation the vascular volume fraction [1] 

- Compare results to ground truth vessel 

annotations done by medical experts 
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Technical Prerequisites 

The student should be familiar with either C++ or 

MATLAB. The fundamental concepts of MR 

imaging, image filtering and medical image 

segmentation should be known (e.g. from the 

CAMP lectures). The main place of work would be 

the Interdisciplinary Research Lab (IFL) at the 

Klinikum rechts der Isar. 
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