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Evaluation of Hepatic Tumors by Contrast Ultrasonography with Carbon Dioxide

Akira Naito?, Kyoko Hayamizu", Kumiko Naito!, Tadashi Nakanishi?, Hiroshi Fukuda?,
Tadayuki Omae", Yasuji Nishioka", Haruhito Fukuoka", Shoko Ito?,
Kazuyoshi Azuma!’ and Katsuhide Ito!

1) Department of Radiology, Hiroshima University School of Medicine
2) Department of Radiology, Yoshijima Hospital

Research Code No. : 514.2
Key Words : Hepatic tumors, Ultrasonography, Carbon dioxide

For evaluating hepatic tumors, ultrasonograms using carbon dioxide by arterial injection (CO,US)
was performed in 37 patients, including 28 hepatocellular carcinomas, 11 hepatic matastases, and 3
hepatic hemangiomas.

Hepatic tumors were enhanced by CO,US and easily identified. CO,US of hepatic tumors were
classified into six patients. Generally, on CO,US hepatocellular carcinomas were well enhanced, and
hepatic metastases had rign-like enhancement. Hepatic hemangiomas showed peripheral patchy
enhancement.

In the patients with hepatocellular carcinoma, the primary tumors were better identified on
CO,US than conventional sonography. The daughter nodules with hepatocellular carcinoma were also
better demonstrated than other examinations.

CO,US is helpful in evaluating and differentiating hepatic tumors.
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Table 3 Relationship between CO,US pattern and
the invasion over the capsule

Type US  COzUS Invasion (+) Invasion (=)

1 ©® @® 2 0
2 © @ 5 2
3 @ © 0 1
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Table 4 The visualization of the tumors in
resected cases with hepatocellular carcinoma
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Daughter nodules 3 2 3 2 2
(N=11)
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Fig. 1 Hepatocellular carcinoma, classified as type 2.
(a) Ultrasonogram demonstrated a hyperechoic mass with halo (arrow).
(b) CO,US. The tumor became more hyperechoic after injection of CO,. The area of halo was also

enhanced.
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Fig. 2 Hepatocellular carcinoma, classified as type 3.
(a) Transverse sonogram showed the hypoechoic mass (arrow).
(b) CO.US. The tumor changed to a hyperechoic mass and was well recognized (arrowhead).
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(a) (b)
Fig. 3 Hepatocellular carcinoma, classified as type 2.
(a) Ultrasonogram demonstrated a hyperechoic mass with halo (arrow). Two small hypoechoic
nodules which were thought to be intrahepatic metastases were identified (arrowhead).
(b) CO,US. The main tumor was distinctly demonstrated as a hyperechoic mass (arrow). Two small

hypoechoic nodules became hyperechoic. Three small hyperechoic nodules were clearly identified
(arrowhead).
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Fig. 4 Hepatic metastases, classified as type 5.
(a) Ultrasonogram showed a hypoechoic mass with the central hyperechoic area (arrow).
(b) CO,US. The tumor showed the ringlike enhancement (arrowhead).

Fig. 5 Hepatic hemangioma, classified as type 6.
(a) Ultrasonogram demonstrated a hyperechoic mass with the central hypoechoic area (arrow).
(b) CO,US. Hyperechoic patchy pattern on the marginal zone were identified (arrowhead).
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