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Boron Neutron Capture Therapy (BNCT)
in the treatment of cancer

L.Kankaanranta!, K. Saarilahti’’, Saat Riste®, T. Atula?’, A. Haapaniemi®, A.Mikitie?,

K. Mesimiki® , H. Koivunoro, T. Seppild!, P. Kotiluoto®, Savolainen®, 1. Auterinen?,
Petteri Vialim#ki® , H. Joensuu

)
1)

Department of Oncology”, Otolaryngology and Head and Neck Surgery?,
Maxillofacial Surgery®, Helsinki University Central Hospital (HUCH), VTT Technical Research®
Helsinki Medical Imaging Center® Boneca Ltd ©, Helsinki, Finland.

Objective: Since history of 82 years, BNCT is near
breaking the wave in the filed of cancer treatment.
Despite effective therapies many cancer patients
face a local or metastatic recurrence. In few cancer
types (breast cancer) many effective second line
curative therapies exist while in other cancers such
as head and neck cancer and in malignant glioma
the recurrence is ultimately challenging. Mutilative
operations should be avoided to preserve organ
function calling for effective and supportive new
treatments such as BNCT (J.Térnwall, ICNCT16,
2014). Also vague patients (elderly, children) may
have advantage of single treatment BNCT either
in pre- or postoperative or radiation only setting
aiming to cure or to rapid palliation.

BNCT is based on the reaction of thermal neutrons
and boron atoms leading to tumor specific and
local high energy radiation. Since 1999 in Finland
314 boronophenylalaninefructose based BNCT
(248 patients) occurred until 2012 (108 patients in
trials). The postoperative BNCT therapy trial (NCT
00115453) with 38 patients with malignant glioma
showed a trend of better overall survival in the

400mg/kg BPA-f cohort (IJROBP 2007:69:475- 82).
The BNCT LRHNC trial (NCT00114790) (n=30)
showed high response rate to two BNCT treatments
with fairly good tolerability. The LRHNC trial
(NCT00927147) combining BNCT with cetuximab
was terminated early (18 pts)due to lack of neutrons.
Cetuximab may not have enhanced the toxicity of
BNCT. Nine patients with laryngeal rHNC were
treated with BNCT to avoid laryngectomy and the
results are encouraging (A.Haapaniemi, ICNCT16,
2014). Compassionate case patients with locally
advanced nasal cavity carcinoma (n=4) with brain
involvement were treated with BNCT once followed
by IMRT chemoradiation (50Gy) therapy in 4-5
weeks with notable results. The NCT 00115440 trial
for recurred glioma after full dose of conventional
radiation therapy concluded that BNCT was fairly
well tolerated. Responses were seen in recurred
lymphoma, melanoma and sarcoma patients. FiR 1
is closed due to lack of funds. HUCH makes major
effort to continue BNCT trials either with research
reactor or accelerator based BNCT and there is an
interest in boron carrier research.

Brief CV

MD. Leena Kankaanranta has graduated from Tampere University faculty
of medicine 1986 and has been working in fields of medicine and later as a
clinical oncologist in Helsinki University Central Hospital since 2002
working with breast cancer patients today. Most BNCT treatments in
Finland were conducted by L. Kankaanranta in multidisciplinary BNCT
team. Since the first BNCT treatment 1999 the research and clinical work
with BNCT has been ultimately unique and finally successful project to the
institution and to the Finnish BNCT team. Most members of the team are
still working with BNCT after working hours. Leena Kankaanranta was
elected as the president of International Society of Neutron Capture
Therapy 2012-2014. The Finnish Society for Neutron Capture Therapy
was founded 2014 first to organize the 16" International Neutron Capture
Therapy meeting in June (2014) in Helsinki, Finland.
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