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Fig. 1. Reference Image Viewer (RIV)
The left is a treatment plan image displayed by using the
RIV. The range of the treatment schedule is displayed
as a circle. The right is a real-time B mode image
when this image is assumed to be a reference image.
The diagonal dotted line in both is the puncture line.
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Table 1 Details of Cases in which RIV was Useful for RFA

A circle was created in the treatment plan imaging. 53/53 cases

Ablation ranges were easy to understand with reference imaging and 53/53  cases

safety regarding contiguous organs was improved.

The treatment plan imaging was useful for multiple punctures and

ablations.

20/53 cases

Additional treatment was provided after inadequate ablation was found 9/53 cases

when compared to the reference imaging.

The range which requires ablation become apparent when contrast ultra 17/53  cases

sonic imaging was used for reference imaging.
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2529, LI RFA DIfTE Tz (Table 2),

PSR 2 RER] 2 F v C BRI 3T %,

Table 2 The internal organs adjacent to hepatocellular

carcinomas
Internal organs Cases Internal organs Cases
Diaphragm 18 Gallbladder 8
Major Vascular 14 Kidney 1
Abdominal wall 11 Gut 1
Heart 9 Bile duct 1
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Fig. 2. Appearance of the first puncture, expansion, and ablation of case 1
a: The appearance when the puncture of the expandable needle was able to be confirmed by comparison with the
reference image. b: The reference screen and the ablation area were comparable in the image after the first ablation.
The second ablation of case 1. c¢: The reference image was used and the arrow indicates the ablation was less than the
range of the ablation schedule. d: Therefore, a second ablation was performed, and a sufficient ablated area was

obtained.
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Fig.3. Case 2 using the contrast-enhanced US as reference
image
The contrast-enhanced US clearly showed the range of
an indistinct hepatocellular carcinoma on the reference
image in B mode.
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Fig.4. Case 3 Procedures scheduling 2 punctures and ablations.
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It was thought that the hepatocellular carcinoma extended to the liver surface, and for sufficient ablation area more than
one ablation was necessary. Therefore, two circles were drawn, and 2 puncture and ablation procedures were scheduled.

a: The image after ablation on the left side.

b: The image after ablation on the right side.
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Fig. 5. Case 4 had hepatocellular carcinoma near the diaphragm.
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a: We punctured the hepatocellular carcinoma near the diaphragm, viewing the reference screen. b: The ablation area

did not reach the diaphragm but the extent was sufficient.
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Fig. 6. Case 5 is hepatocellular carcinoma near the gallbladder.
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There was a hepatocellular carcinoma near the gallbladder, and the range of the schedule treatment was examined
carefully. a: The puncture and deployment were based on the reference image. b : It was confirmed that the ablation
area was sufficient in size and We did not ablate the gallbladder.
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Reference Image Viewer in Radiofrequency Ablation
as a Treatment Support System

Hironori NAKAMURA, Masahiko YAMADA, Eigaku MURASHIMA,
Shigeki ICHIMURA, Junichi TAIRA, Ryo METOKI,
Katsutoshi SUGIMOTO, Yoshihiro FURUICHI,

Yasuharu IMAI Tkuo NAKAMURA
and Fuminori MORIY ASU

Fourth Department of Internal Medicine, Tokyo Medical University

Abstract

Radio frequency ablation (RFA) has become an established local treatment method for liver cancer. RFA treats a

patient with ultrasonic guidance during percutaneous needle insertion, deployment and ablation. The surgeon plans the

needle entry point and ablation ranges before the treatment, and proceeds with the needle insertion, deployment and ablation

according to that plan. As a support for treatment with RFA, we used the Reference Image Viewer (RIV) which displays

2 screens on one monitor, showing the treatment plan imaging on one screen and the ultrasonic imaging in real time, on the

other screen. This newly developed RIV can be a support system which can make treatment with RFA more accurate by

increasing the objectivity and reproducibility of ultrasonic imaging ; facilitating ease and stability of the treatment, regardless

of the skill or experience of the surgeon.

{Key words> Radiofrequency ablation (RFA), Ultrasonography, Hepatocellular carcinoma, RIV (Reference Image Viewer)
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