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Quantitative measurement and real-time control of ablation margins during percutaneous

radiofrequency ablation therapy of liver cancer
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Abstract: Percutaneous radiofrequency ablation (PRFA) therapy of liver cancer simplifies the surgical procedure and
reduces the injuries caused by surgery. However, during RFA therapy, there may be a non-uniform ablation range, which
may lead to an increase in tumor recurrence if liver cancer is not completely ablated or the ablation margin (AM) is
insufficient. Herein the measurement and control of AM in RFA of liver cancer are investigated. Firstly, the principle of RFA
therapy and the concept of AM are introduced. Then the methods for measuring AM are classified into two-dimensional and
three-dimensional measurements, and the importance of real-time control of AM during surgery is evaluated. After
introducing the method of real-time control of AM during the surgery and analyzing their advantages and disadvantages, a
method of automatically and accurately measuring the minimum AM based on three- dimensional reconstruction fusion
image before and after RFA therapy is proposed to achieve the control of AM, thus reducing the recurrence rate of liver

cancer. Finally, the methods to achieve accurate measurement of AM in RFA therapy of liver cancer are put forward and the

future development of RFA therapy is prospected.
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Tab.1 Overall survival and progression—free survival of patients with hepatocelluar
carcinoma treated by RFA with different AM (%)

Overall survival
AM/mm

Progression-free survival

1-year 3-year S-year 1-year 3-year S-year
=5 (n=36) 87.6 63.2 50.6 94.3 73.8 64.6
<5 (n=39) 77.2 51.5 35.6 86.2 60.5 47.6

RFA: Radiofrequency ablation; AM: Ablation margin
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Tab.2 Minimal AM and median registration error in RFA (mm)

Equipment Minimal ablative margin ~Median registration error

CT 2.10 (-7.90-6.70) 1.50 (0.27-2.92)

MRI 1.80 (-13.90-9.70) 1.20 (0.26-3.00)

CT: Computed tomography; MRI: Magnetic resonance imaging
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