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Abstract
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Hepatic cancer is one of the leading causes of death of people around the world. Possible
treatments for hepatic cancers are surgical operation, chemical treatment, cryoablation,
radiation therapy, and radio-frequency (RF) ablation. Currently, surgical resection is the
treatment of choice for both well-localized primary and metastatic hepatic malignancies.
However, the majority of the patients are not candidates for surgical resection due to
certain restrictions. Radio-frequency (RF) ablation has been recently introduced and has
proved to be an effective cure for primary hepatic cancer where the tumors found are still
small (< 3 cm in diameter. Microwave (MW) ablation method offer a potentially superior
method for curing cancer as MW ablation results in a much larger zone of active heating
than RF ablation. This study presents analyses of triple-antenna configurations and
designs for microwave hepatic ablation. Using multiple antennas offers a potential solution
for creating lesions with larger dimensions as well as varied geometrical shapes. We
performed both three-dimensional finite element analyses and in vitro experiments using

three identical open-tip microwave antennas simultaneously, placing them in three types of

"

configurations—"array”, “triangular”’, and “orthogonal” arrangements. The results illustrate
that arranging antennas in the “orthogonal” pattern destroyed more unwanted tissues than
those found when using “array” and “triangular” arrangements, with maximum lesion width
and depth of 45 mm, and 80 mm, respectively, and lesion volume of 30.2 cm3. In
addition, using non-identical triple-antennas caused variations in lesion characteristics.
Keywords: microwave ablation, finite element analysis, hepatic ablation, bio-heat

equation, triple-antenna





