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Abstract

Remarkable curative effects have been shown in the cancer treatment using high LET particles like carbon 
ions. Since heavy particles have unique characteristics of high energy transfer localized in the vicinity of almost 
straightforward tracks, they are suitable for the treatment of small tumors with the size of several millimeters or 
less. This research aims at developing an innovative microsurgery treatment system, using the carbon-ion pencil 
beam, for small lesions in the body, such as brain pituitary and spinal cord or vertebral tumors, vascular lesions 
such as AVM ( arteriovenous malformation ), and AMD (age-related macular degeneration). 

A parallel beam, called a pencil beam, with a spot size of 0.1 to 5mm and very small divergence is required for the 
high-accuracy irradiation of the minute lesion part. The pencil beam transport system was studied and designed for 
carbon-ion microsurgery therapy. Homogeneous dose distribution in the lesion part will be obtained by precisely 
controlled spot scanning of the pencil beam.  The AMD treatment system has studied using the carbon-ion pencil 
beam  system.   
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