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Fig. 1. Hepatocellular carcinoma (HCC) before and after radio-frequency (RF) ablation in 62-year-old man.

A.Sonogram of the liver before RF ablation shows a hypoechoic mass measured 3.0 cm (arrows).

B. Sonogram of the liver during RF ablation shows increased echogenicity (arrows) in the ablated area, owing to micrbubbles pro-
duced by ablation process.

C. Axial helical CT scan on hepatic arterial phase before RF ablation shows a well enhancing mass (arrows) in segment 8.

D. Axial helical CT scan obtained 20 minutes after RF ablation shows oval-shaped ablated area (arrows) of low attenuation on he-
patic arterial phase, which suggests complete necrosis of tumor tissue. Note that the ablated area is larger than initial tumor (A).

E, F. Axial helical CT scans obtained 1 month (E) and 4 months (F) after RF ablation reveal that the ablated area (arrows) remains
low in attenuation with no enhancing portion. Note that the ablated area showed substantial decrease in size as follow-up period
increased.
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Fig. 2. HCC before and after RF ablation in 57-year-old man.

A. Axial helical CT scan on hepatic arterial phase before RF ablation shows a homogenously enhancing mass (arrows) in segment

3, which measured 3.2 cm in diameter.

B. Axial helical CT scan on hepatic arterial phase obtained 15 minutes after RF ablation shows that most ablated area (arrows) is of
low attenuation, but a focal enhancing portion (arrowheads) is noted in the left side of the ablated area. We thought that nodular
enhancement represented viable tumor portion and treated with additional RF ablation.

C. Axial helical CT scan obtained 25 minutes after additional RF ablation shows ablated area (arrows) of low attenuation on hepatic
arterial phase. Previously noted nodular enhancement (B) is no longer seen.

D. Axial helical CT scan obtained 1 month after additional RF ablation shows ablated area (arrows) with no enhancing portion on

hepatic arterial phase.
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Fig. 3. Two patients with minor complication.

A. Axial helical CT scan on hepatic arterial phase obtained 20 minutes after RF ablation of HCCs in right hepatic lobe shows high
density representing intraperitoneal bleeding (arrows) in perihepatic space. Successfully ablated tumors are seen as low attenua-
tion areas (arrowheads).

B. Axial helical CT scan on lung window setting shows a small amount of pneumothorax (arrows). This patient had a tumor in the
dome of segment 4 which was impossible via intercostal approach. We ablated the tumor with transpleural approach.
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Purpose: To evaluate the efficacy and safety of radiofrequency (RF) ablation for the treatment of small hepato-
cellular carcinoma (HCC).

Materials and Methods: Forty-four patients with 51 HCCs underwent ultrasound guided RF ablation using ex-
pandable needle electrodes and a monopolar RF generator. The patients were not considered suitable candi-
dates for surgery or declined this option, and had no history of previous treatment. Mean tumor diameter was
2.5 cm (range, 1.0-4.0 cm). Therapeutic efficacy was evaluated by means of three-phase helical computed to-
mography (CT) performed at least one month after the completion of ablation. The recurrence rate was also e-
valuated by follow-up CT at least four months after treatment.

Results: Using RF ablation, complete necrosis was achieved in 48 of 51 tumors (94%). Among 20 patients in
whom follow-up CT was performed at least four months after ablation, one (5%) showed marginal recurrence
and in another (5%) there was recurrence in remote liver parenchyma. We experienced neither procedure-re-
lated mortality nor major complications which required specific treatment. Three minor complications (one s-
mall pneumothorax and two cases of intraperitoneal bleeding) occurred, but these disappeared without specif-
ic treatment.

Conclusion: RF ablation using an expandable needle electrode showed a high rate of complete necrosis and a
low rate of complications. The technique is therefore considered effective and safe for the local control of s-
mall HCCs.
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