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A study on the correlation between the therapeutic effect of BNCT and BPA-PET
for head and neck cancer.
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PURPOSE: Boron Neutron Capture Therapy (BNCT) is a form of radiation therapy
that utilizes alpha rays from thermal neutron capture of the boron atom. We examined whether the
items of 1. BPA-PET, 2. DVH, and 3. nuclear cell (N/C) ratio would be the predictors of therapeutic
effect. As a result 1. The 18FBPA-PET study showed tumors with the lowest T/N ratio in GTV at 2.3
or higher were almost CR. 2. We analyzed DVH for our cases. Many non-effective cases fall below 20
Gy-Eq compared to the effective case. 3. The histopathological image of each cases were delineated
by computer software, and the N/C ratio was calculated and the N/C ratio divided by the mean dose.
We performed statistical analysis of the values for CR and non-CR groups. As a result, statistical
significance was recognized.

We consider these three items as predictors of therapeutic effect, and our preliminary results
demonstrated that BNCT is a potentially curative therapy for patients with head and neck cancer.

BNCT 18FBPA-PET N/C



(Boron Neutron Capture Therapy: BNCT)

a 1972 )
BNCT 1987 1994 8
20 1 p-boronophenylalanine:
BPA BNCT 90% 2 78%
2 2001
(0 6 10keV) BNCT
3) BNCT
BNCT 60 100
10 20
1 log
108 BNCT
10 1OB 1OB
4
2
80% 206y-Eq
5
2
BNCT
9 ¢ D
No Age Site Histopathology Pre;i{_)us T/N  Response
1 7™ Primary unknown SCC + 4 CR
2 39F Oropharynx SEC + 2.9 CR
3 44M Nasal sinus ACC + 2.5 CR
4 50F Maxillary sinus ACC 25 CR
5 7iM Nasal ala SCC + 2.6 PR
6 57TM Oral floor SCC + 2.5 PR
7 54F Submandibular gland ACC + ‘ 3'8ﬁ ER
8 73M Oropharynx scC + 2.5 NC
Cervi ' i
E a6k !eiomfo\é;f(:loma LMS 21 e
&1
5 4 39 77 ( 56 )
5 3 1 1 3 5 8
4 9 BNCT
9 Response Evaluation Criteria in Solid Tumors RECIST

Complete Response (CR) 4 non-CR 5

H-E Gunmetry
&1, -Case 8:T/N retio=22.7%



H-E 400

N/C ( 1) BNCT
1
(€Y) CR non-CR N/C
2
(€Y) BNCT Blood B-10 / (T/N ) Tumor
B-10 (Tumor Center) BNCT (Mean Dose/Gy-eq)
(B-10 dose) ® ABE Factor ABE dose
) ABE dose CR non-CR
Student-t p 0.05
1
2
CR 32.9 53.66y-Eq( 45.45) nonCR
18.9 55.206y-Eq( 52.1) CR N/C 16.6 33.5 nonCR
N/C 11.5 22.7 CR nonCR
N/C CR
8.63 14.85Gy-Eq( 10.65) nonCR 4.02 10.74Gy-Eq( 6.35) CR
(p=0.0468)
No|Age St Histpathology Response Moncus Blood: yy Turer Tumr MeanDose B10Dose “:G?,m: NG ABE  pegy
1| 7m ﬂl‘(r::\gn scc CR + 24 0 4 % 35 52 12.91 253 166 0432178 55794
2 39F Oropharynx scc CR + 24 29 69.6 16 53.6 13.01 25 27.7  0.9735183 12.67
3| 44M° ‘Nasal sinus Acc CR ¥ 2425 60 14 389 931 104 264 '0.902059 ' '8.3982
4 | 50F M‘s’l’:gz'y ACC CR - 253 25 633 50 329 7.84 6.1 335 13161103 10.3183
5 | 7IM  Nasal ala Scc PR + 12 26 312 15 21.6 468 134 18.6 0.51763 2.4225
6 | 57M  Oral floor scc PR + 35.2 25 88 32 55.2 13.64 36.5 115 0.241456 3.2923
7 | 54F Su‘;::";;:::’ ACC PR + 244 38 927 a1 52.4 12.95 304 205 0603966  7.8214
8 | 73mM Oroph?vynx scc NC + 12 25 30 25 189 4.03 124 22.7 0.70995 2.8611
9 | 56F |ci((:7:n';:::a:rc LMs NC - 274 21 T4 42 52.1 12.67 24 16. 0407667  5.1651
=2
2
BNCT ABE Dose 2
ABE Dose 2 CR
1 nonCR ABE Dose CR nonCR
p=0.025 1 (
2)
s 1 . —-|—
@ : s :
CR vs nonCR p=N.S 7 CRvs nonCR p=0.025
a : b
(4.2
BNCT log a Li
DNA (N/C )
BNCT
N/C N/C
1 108 2 BNCT



1) Mishima Y. Neutron capture treatment of malignant melanoma using 10B-chlorpromazine.
Pigment Cell Res 1973;1:215-221

2)Mishima Y. Melanoma and nonmelanoma neutron capture therapy using gene therapy :
overview, advances in neutron capture therapy. P10-25, Elsevier Science, Amsterdam,
1997.

3) Kato 1, et al. Effectiveness of BNCT for recurrent head and neck malignancies. Appl
Radiat Isotopes 2004;61:1069-1073.

4) Aihara T, et al. Evaluation of fluoride-18-labeled boronophenylalanine-positron
emission tomography imaging for the assessment of boron neutron capture therapy in
patients with recurrence head and neck squamous cell carcinoma.Otolaryngol (Sunnyvale)
6:€6,2016.

5) BIO Clinica
Vol34 433-440

6)0no K, et al. Proposal for determining absolute biological effectiveness of boron
neutron capture therapy—the effect of 10B(n,a )7 Li dose can be predicted from the
nucleocytoplasmic ratio or the cell size. JRR2018 ppl-8, 2018.

T Teruhito Aihara, et al. BNCT for Head and Neck Cancer: Relevance of N/C ratio and
anti-tumor effect. -A preliminary report- Appl Radiat Isot. 163:109212 2020



34
2019
BIO Clinica 433-440
DOI
2
2019
Precision Medicine 100-107
DOI
36
BNCT 2020
196-202
DOI
Aihara Teruhito Hiratsuka Junichi Kamitani Nobuhiko Nishimura Hirotake Ono Koji 163
Boron neutron capture therapy for head and neck cancer: Relevance of nuclear-cytoplasmic volume 2020
ratio and anti-tumor effect. -A preliminary report-
Applied Radiation and Isotopes 109212 109212
DOI
10.1016/j -apradiso.2020.109212




4 0 2

Teruhito Aihara, Junichi Hiratsuka, Nobuhiko Kamitani, Masaaki Higashino, Ryo Kawata, Koji Ono.

BNCT for Head and Neck Cancer : Predictor of treatment effect.

57

2019

Teruhito Aihara, Junichi Hiratsuka, Nobuhiko Kamitani, Masaaki Higashino, Ryo Kawata, Koji Ono.

NCT for Head and Neck Cancer : Summary of reactor irradiation.

PTCOG58

2019

T. Aihara J. Hiratsuka N. Kamitani H. Kumada H. ishikawa H. sakurai K. Ono

BNCT for Head and Neck Cancer

56

2018

Teruhito Aihara, Jyunichi Hiratsuka, Nobuhiko Kamitani, Nobuyoshi Fukumitsu, Hiroaki Kumada, Hideyuki Sakurai, Koji Ono.

NCT for Head and Neck Cancer : Summary of reactor irradiation.

18th International Congress on Neutron Capture Therapy

2018







