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TABLE I.  COMPARISON BETWEEN MANUAL AND SEMI-AUTOMATIC METHODS FOR RFA LESION SEGMENTATION 

 Number of 
lesions 

Correlation 
coefficient (%) 

Average 
error 
(mm2) 

Max error 
(mm2) 

Intra-observer 
coefficient of 
variation (%) 

Inter-observer 
coefficient of 
variation (%) 

Average 
segmentation time 
per lesion (min) 

Exposed Liver        

Manual segmentation 11 84.6 25.7 87.4 1.8 5.3 3.9 

Algorithm 11 96.5 12.3 33.2 0.4 0.9 0.2 

Transcutaneously        

Manual segmentation 3 - 128 321 3.2 9.0 3.8 

Algorithm 3 - 25.7 52.7 0.4 2.6 0.2 

 

Matched sonoelastographic, B-mode and gross pathology 
images are presented in Fig. 1. An RFA lesion is found at the 
top left of the sonoelastographic image next to a vessel. The 
corresponding B-mode image shows a hyperechoic region due 
to the gas bubbles formed by the RFA process. The area of the 
hyperechoic regions does not correspond to the area of the 
actual lesion. The gross pathology image confirms the presence 
of the lesion next to a vessel which has collapsed after the liver 
was excised. 

A comparison between manual and semi-automatic 
segmentation is illustrated in Fig. 2. Three independent 
observers manually drew different outlines for the same lesion. 
The same observers initialized the semi-automatic algorithm by 
picking the center of the lesion. Even though they picked 
different centers, the algorithm produced the same outline. 

Fig.3 depicts an example of a sonoelastographic image 
obtained transcutaneously and the outline of the lesion 
generated by the semi-automatic algorithm. In general, these 
images presented a lower signal-to-noise ratio (SNR) when 
compared to exposed liver results. 
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Figure 2.  Comparison between (a) Manual and (b) Semi-automatic 
segmentation. Three independent observers (shown in blue, pink and violet) 

manually outlined the lesion and selected the center of the lesion to 
initialize the semi-automatic algorithm.    
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Figure 3.  (a) Sonoelastographic image of an RFA lesion created 

transcutaneously and (b) Segmentation performed by the semi-automatic 
algorithm.  
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