
Most of the local regional ablation for liver tumor is performed under ultrasound guidance. However, there is 
sometimes difficulty in detecting the cancer lesion or in recognizing the cancer lesion among multiple liver nodules 
under ultrasonography. Real-time Virtual Sonography (RVS) synchronizes conventional ultrasound with a CT or MRI 
images. It has been widely used for the guidance of local regional therapy such as RFA. However, it is even better if 
the cancer lesion could be identified or recognized under ultrasonography before local regional ablation. Following 
up is easier if the small lesions detected in MRI could be recognized under ultrasonography. The usefulness of RVS to 
detect the previously undetected tumor or to identify a cancer lesion among others has not been assessed. The aim 
of this study is to evaluate the usefulness of RVS in recognizing cancer lesion before the treatment of HCC. 
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A total of 44 patients with 61 tumors (45 HCCs and 
16 indeterminate arterial-enhancing nodules; mean 
diameter: 1.13+/-0.41cm) with a pre-treatment RVS 
performed during September 2015 and March 2017 
were included. Most of them were HCC recurrence 
cases. The 61 tumors were divided into three groups 
according to the purpose of the RVS exam. (Figure 1.)

1. RVS is useful in identifying the small tumor lesions of HCC among multiple lesions and in detecting the very vague 
lesions and tiny neglected lesions. Over 70% tumor lesions could be well identified before local regional treatment. 

2. In contrast, only 30% of the small indeterminate nodules showing arterial-enhancing pattern but no typical 
washout pattern of HCC could be detected under RVS study. Over 60% of the RVS undetectable nodules became 
invisible in the follow up multiphasic CT or MRI studies, suggesting flow artifact. Therefore, RVS is also useful in 
differentiating tumor from artifact. 

3. It is more difficult to detect the viable part inside a treated tumor lesion.  

Background

Methods

Results

Conclusions

Figure 1. The 61 tumors  were divided into three groups. 

1. The demographic and clinical characteristics of patients receiving RVS are shown in Table 1. The total case number 
was exceeding 44 because some patients had tumors belong to different groups.   

2. The rate of the tumor visible under RVS, the tumor size and the subsequent treatment were shown in Table 2.
3. Among the 12 HCC in group 1, eight (75%) tumors could be identified by RVS study. 
4. 24 of the 33 HCC tumors (72.7%) in group 2 could be detected under RVS study.  
5. Only 5 of the 16 (31%) indeterminate arterial-enhancing nodules were visible under RVS study. 64% of the 

undetectable nodules disappeared in the follow up study by multiphasic CT or MRI.

Table 1. Demographic and clinical characteristics of patients receiving RVS Table 2. Mean sizes and different treatment of tumors in each groups

C

F

C


