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Fast 3d visualization of blood vessels that can improve patient safety during surgeries. 

The PhD thesis work by Rahul Prasanna Kumar has resulted in the development of a method 

for 3D visualization of blood vessels that is nearly 20 times faster that many commonly used 

methods. Such fast methods are useful for many medical applications that involve diagnosis, 

therapy, and also in planning and navigation of surgeries. 

Accurate and fast 3D visualization of blood vessels are important for medical applications 

such as liver surgery. Liver surgery or resection is the treatment of choice for patients with 

malignant liver tumor, and it has high survival rates. Primary liver cancer is currently the 

fifth most common cancer worldwide and third most common cause of cancer mortality. 

Also, the incidence of primary liver cancer is increasing in several developed countries and 

expected to continue increasing. Colorectal cancer is the third most common cancer 

worldwide and more than 25% of them have liver metastasis. 

Liver resection can be performed by “formal resection”, or “parenchyma-sparing technique”. 

In the parenchyma-sparing technique, the surgery is performed such that only the region 

that has the cancer is removed, compared to formal resection that is the commonly used 

technique where the anatomical half of the liver that contains the tumor is removed. Thus, 

the parenchyma-sparing technique helps in saving a significant part of the patient’s liver. 

However, this technique requires a thorough planning of the individual surgical strategy, i.e. 

an accurate visualization of the liver and its structures, especially the blood vessels. The 

method proposed in the thesis can help the surgeons in planning a liver surgery that will 

help in improving the patient safety and save more parts of liver from being resected for no 

reason. 



 

 

During surgery as well, a constant update of the 3D visualizations of the blood vessels are 

important for adjusting to the deformations of the liver due to the patient’s breathing. A 

good understanding of the blood vessel structures and its exact locations can help prevent 

unwanted bleeding from cutting the liver parenchyma. Thus the method developed as part of 

the thesis, not only provides a good 3D visualization of blood vessels, but also fast enough 

that it could be used during surgeries for updating the blood vessel structures with devices 

such as ultrasound. 

 

Intro in Norwegian 

Rask 3d-visualisering av blodkar for å forbedre sikkerheten til pasienter under kirurgiske 

operasjoner  

Rahul Prasanna Kumar’s doktorgradsarbeid har resultert i utvikling av en ny metode for 3d-

visualisering av blodkar som er nær 20 ganger raskere enn flere av metodene som brukes i 

dag. En slik rask metode er nyttig i mange medisinske applikasjoner som involverer 

diagnose, terapi samt planlegging og navigering av kirurgiske operasjoner. 


