
SEMI-AUTOMATIC LIVER AND LESION SEGMENTATION IN CT IMAGES

Primary liver cancer, which consists predominantly of hepatocellular car-
cinoma (HCC), is the fifth most common cancer worldwide and the third 
most common cause of cancer mortality . In clinical routine, in-order to 
make decisions on liver resections, doctors require prior understanding 
on the tumor volume and the functional liver volume. A successful sur-
gical resection of HCC requires complete removal of the tumour including 
a safety margin while sparing as much healthy tissue as possible. How-
ever, due to technical and clinical difficulties currently only a relatively 
low percentage of patients are eligible for resection, and the recurrence 
rate is considerable. Segmentation of the liver and tumor is valuable 
from medical perspective as well as from the point of view of Computer 
Vision. This is a complex problem as there exist many difficulties for seg-
mentation. The liver has a highly variable shape and displays low differ-
ence of appearance compared to neighborhood organs. Intensities of the 
adjacent organs and tissues are very similar to liver tissue itself. This re-
search work aims in developing a segmentation method that can provide 
efficient and robust solutions for creating models for interventional 
guidance.
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Figure 2: Liver segmentation on CT dataset illustrated in different steps

a) Three different slices of same liver data b) Slices after 2D filtering

c) Contours of final mask after 3D filtering d) 3D rendered views after segmentation

Figure 1: Development of planning system 
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Figure 3: 3D liver model used for planning in
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Interactive approach in 3D Slicer applied to 10 CT datasets

Segmentation results compared with results from an expert

Percent volume error is measured as an average of 1.02%


