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OBJECTIVE : In three-dimensional ultrasonography (3D-US), three-dimensional images are
constructed by two-dimensional images, and diagnosis is made after the actual examination. Now it is
possible to display 3D-images in real time, but further real-time 3D-US (4D-US), on it's applications in
the field of gastroenterology is necessary research. We report on the current state of mechanical
4D-US in this time.

METHODS: We employed Aplio (Toshiba, Japan) on a ultrasonic diagnostic device with 5 MHz
mechanical 4D probe to study the three-dimensional structures of liver tumors and surrounding
organs using 4D-US multiplanar reconstruction (MPR), diagnostic capability of low-MI contrast
harmonic 4D-US, and 4D-US guided radiofrequency ablation (RFA) using a phantom.

RESULTS: Because 4D-US can display the B-mode MPR in real time, it enabled immediate
understanding of the three-dimensional structure of the tumor and the liver. In addition,
contrast-enhanced 4D-US showed the staining of the tumors and the blood flow of surrounding organs
three-dimensionally. Moreover, a three-dimensional grasp of needle placement for RFA was obtained.

CONCLUSIONS: Four-dimensional US appeared to be useful for the diagnosis and the treatment of

the liver tumors.
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