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PURPOSE 
 

Quantitative, image-based assessments of lesion volume and shape improve the correctness of follow-up 
reports and potentially influence therapeutical decisions but are usually laborious and time-consuming. 
The goal was to assess the clinical feasibility of a novel real-time CT segmentation tool on thermally 
induced liver lesions. 
 
METHOD AND MATERIALS 
 

CT data were available from patients with unresectable, primary liver tumors that underwent CT-guided 
radiofrequency ablation at our institution (MX8000/Brilliance, Philips, NL; StarBurst, Angiodynamics, NY). 
Two radiological readers retrospectively segmented 12 lesions in CT images using a manual contouring 
tool under MeVisLab (Bremen, GER). One independent reader used a novel real-time segmentation tool 
derived from a previous batch application for the brain [1, 2, 3] and prostate [4]. The algorithm starts 
with a spherical template of 3D nodes and edges outside the lesion [5]. Nodes are continuously adapted 
by sending rays from a user-defined seed point inside the lesion through the surface of the polyhedron 
[6]. Key parameters like stiffness and number of nodes were defined on a training dataset. The user can 
visually explore and modify the 3D result on the fly. The Dice Similarity Coefficient (DSC) [7] was used to 
measure the agreement of two segmentations. Differences in manual processing times tP and measured 
lesion volumes VL were analyzed by two-sided paired t-tests (α=0.05) using SPSS 20 (IBM, NY). 
 
RESULTS 
 

Measured VL was 10.0 - 122.6 ml (mean 36.0 ml) and tP was 0:48 - 8:16 min (mean 3:13 min). Differences 
in VL (mean 0.3 ml, p=0.639) and tP between both readers (mean 0:22 min, p=0.200) were not significant 
and the mean DSC was 89 % (82 - 93 %). Differences between automatically and manually segmented 
(mean of both readers) VL were somewhat larger but not significantly (mean -3.0 ml, p=0.305). The 
corresponding mean DSC was 77 % (68 - 85 %). In ten cases, the seed point or key parameters were 
slightly refined, which took less than 1 min, and in two cases, no further interaction was required. 
 
CONCLUSION 
 

Reliable estimates of lesion volumes and shapes could be obtained on-the-fly by using a novel real-time 

segmentation tool in patients undergoing radiofrequency in the liver. 

 

CLINICAL RELEVANCE/APPLICATION 
 

Lesion volume and shape, potential factors for therapeutic decisions, can be reliably estimated and 
monitored with a real-time CT segmentation tool with immediate visual feedback in under a minute. 
 



 

 

REFERENCES 
 

[1] J. Egger, et al. A medical software system for volumetric analysis of cerebral pathologies in 
magnetic resonance imaging (MRI) data. J Med Syst. 2012 Aug; 36(4):2097-109. 

[2] M.H.A. Bauer, et al. A fast and robust Graph-based Approach for Boundary Estimation of Fiber 
Bundles relying on fractional Anisotropy Maps. 20th International Conference on Pattern 
Recognition (ICPR), IEEE Computer Society, pp. 4016-4019, Aug. 2010. 

[3] J. Egger, et al. Pituitary Adenoma Segmentation. Proceedings of International Biosignal Processing 
Conference. Kurths J, Penzel T, Malberg H, Wessel N (Hrsg), Berlin, Germany, Paper-ID 061: 1-4, 
July 2010. 

[4] J. Egger. PCG-Cut: Graph Driven Segmentation of the Prostate Central Gland. PLoS One. 2013; 
8(10):e76645. Epub 2013 Oct 11. 

[5] J. Egger, et al. Nugget-Cut: A Segmentation Scheme for Spherically- and Elliptically-Shaped 3D 
Objects. 32nd Annual Symposium of the German Association for Pattern Recognition (DAGM), LNCS 
6376, pp. 383-392, Springer Press, Sep. 2010. 

[6] J. Egger, et al. A Fast Vessel Centerline Extraction Algorithm for Catheter Simulation. 20th IEEE 
International Symposium on Computer-Based Medical Systems, Maribor, Slovenia, pp. 177-182, 
IEEE Press, June 2007 

[7] M.P. Sampat, et al. Measuring intra- and inter-observer Agreement in Identifying and Localizing 
Structures in Medical Images. IEEE Inter. Conf. Image Processing, pp. 81-84, Oct. 2006. 

 
 

 
Figure – Direct comparison of a manual (green) and an automatic (red) segmentation. The upper left 
window shows both segmentation results as 3D masks superimposed in the original dataset. The upper 
right, lower left and lower right windows present direct comparisons between the manual and the 
automatic segmentation on an axial, coronal and sagittal slice, respectively. The yellow cross points to 
the location of the manual seed point that has been placed by the user for the graph construction. 
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