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Development of a novel multidisciplinary treatment approach for liver tumors
utilizing compensatory liver hypertrophy induced by carbon-ion radiotherapy
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In an in vivo rat model, partial liver irradiation induced compensatory
liver hypertrophy in non-irradiated lobes, similar to portal vein embolization (PVE). Increased
hepatocyte proliferation contributed to the mechanism of compensatory hypertrophy. Blood
biochemistry tests 12 weeks post-irradiation showed no clear deterioration of liver function,
suggesting compensatory hypertrophy helps maintain liver functional reserve. Clinical studies
indicated the threshold for hepatocyte damage from carbon ion beams is much higher than X-rays when
liver function is preserved, implying superiority in conserving liver function during treatment.
However, contrary to expectations, no clear correlation was found between the irradiated area

exceeding the threshold dose and liver hypertrophy.
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