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Abstract

BORON NEUTRON CAPTURE THERAPY FOR GLIOBLASTOMA

Tetsuya Y AMAMOTO
Department of Neurosurgery, Graduate School of Medical Sciences
and School of Medicine, Yokohama City University

Boron neutron capture therapy (BNCT) is a unique method that can deliver tumor cell-selective high-linear energy
transfer (LET) particle radiotherapy to a tumor mass and microscopic invasion while avoiding radiation damage to
the surrounding normal brain tissue. The rationale of BNCT is based on the nuclear interaction of 1B with thermal
neutrons with the release of high LET a and 7Li particles through the boron neutron capture reaction, °B(n, a ) 7Li.
The very short path length (<9 um) of a -particles and 7Li enables high-LET irradiation of tumor cells without
undesirable damage to 1'B-unloaded normal cells.

Eight non-randomized prospective external beam BNCT trials for glioblastoma (GBM) have been performed over
the past years using two available boron drugs and neutron beams at the nuclear reactor. The reported median time
to progression and the median survival time (MST) were 6-12 months and 12-27 months, respectively. In the Tsukuba
BNCT trial, clinical results of BNCT for newly diagnosed GBM including 7 patients who received intraoperative
BNCT (protocol-1) and 8 patients who received external beam BNCT (protocol-2) were reported. BSH (5 g/body)
was administered intravenously. Additionally, BPA (250 mg/kg) was given in protocol-2. The external beam BNCT
was combined with fractionated photon irradiation. Four of 15 patients were alive at analysis with a mean follow-up
time of 23.0 months from diagnosis. Twelve of the 15 patients were followed up for more than one year, and 10
(83.3%) of the 12 patients maintained their Karnofsky Performance Status (KPS; 90 in 8 and 100 in 2) at 12 months.
The median overall survival and time to progression (TTP) for all patients were 25.7 months and 11.9 months,
respectively. There was no difference in TTP between protocol-1 (12.0 months) and protocol-2 (11.9 months). The
1- and 2-year survival rates were 80.0% and 53.3%, respectively. Three protocol-1 patients and one protocol-2
patient suffered transient orbital swelling accompanied by double vision (Grade 2); 1 of the 3 protocol-1 patients
developed post-epileptic brain swelling (Grade 4) requiring surgical intervention.

Although reactor-based BNCT has limitations, such as legal control, machine time, medical safety, and
transportation of patients, development of accelerator-based neutron sources has begun to solve the problems.
Clinical trials using the accelerator-based neutron sources, role in multidisciplinary treatments, fundamental aspects

in radiation biology for BNCT, and requirements for a new boron compound will be discussed.
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