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Improvement Technique on the Thermal Neutron Depth Distribution in Tissue by

The Insertion of Pingpong-Ball into the Tumour Excised Cavity.

Noritoshi Watanabe, M.D.
Radiotherapy Research Unit, Institute of Medical Science, University of Tokyo, 4-6-1, Shirogane,

Minatoku, Tokyo

The rapid decrease in thermal neutron flux with depth in tissue makes it difficult to selectively irra-

diate deep seated tumour even if an adequate ratio of neutron capture substance exists, One soultion

is to insert an adequate size of the ball into the turnour-excised cavity at the time of thermal neutron radia-

tion. This technique is particularly suitable in the treatment of brain tumour as the major portion of the

tumour may almost be excised and the problem is to destroy the remaining tumour cells infiltrating into the

surrounding brain tissue. Neutron depth distribution was estimated by the activation analysis of the in-

serted gold-foils into the “mutton”, one kilogram in weight. A pingpong-ball, 3.5cm in diameter was

inserted into the mutton. As the result of ours, the level of 509, neutron decrease was 1.85 cm depth in

the mutton case while that of pingpong-ball case was 4.0 cm, that is, 0.5 cm below the botton of the insert-

ed-ball.
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Fig. 1 Thermal neutron flux versus depth in
tissue with ballon, 3.5cm diameter. (1970.
1.19. H.T.R. N. Watanabe)
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Fig. 2. H.T.R. 1970.1 19 (N. Watanabe)
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Fig. 3. Surface 4.000 rads © case O¥EH 3.5
cm, 4.0, 5.0, 6.0, 7T.0cme @i

LD 4.0em (E=AFEXD 0.5mDEX) TH
D7, K=V DOERTIE0% DG (10%) &%
L.

2 BUTAFEB T &hic Thermal neutron
flux %R

Iv. % %
3.5emfED NEZER.D A — LB AHEER D B

T EORECHENTH D hRiHET s, A
FANCINFRREE flux order, FASHHEIHI~FEEH%
MEL, 41Ebic BB+ In »ILi+iHe i f3k
T 5 R % 4000 rads (MLLT. -© o E/EHI10
nfcm?®/sec, 40/YBHIOWE) LTH L, #3R
CARTHRMEDNRS. 2% b, EAELY 3.5m
DOFTT 1.800rads, 4,0cmT 1.240rads 5.0cmTC
480rads, 6.0cm T 200rads, 7.0em i 120rads,
8.0cmC80rads DWIE © Hhn 245 = Licis
%. KEJto R.B.E. % 1.5 (Bond, Easterday,
Stickley?) 3% &Zh¥Hh 3.5em (2.700rem)
4.0cm ( 1.860rem), 5.0cm ( 720rem), 6.0cm
( 300rem), rin b, Z OBIIMTER ERVCA
HT, £0Z x4 v MESE o ES.D. #
2,500rem L35 L, RN BEInAIL
e =Y e I E SV NS A

A THE=AHATRIINEIZZTH D, EH
OB ED H (n.r)H, N (n.p)4C, Fn
i Cl, O, 7 & L DFEIZ X % 7§ proton %



628—-(38)

E347 <, EEMEASOBEED &1L IRV
BRHTHS.
V. #& iE

Neutron Capture Therapy 123\~ Tk $ [5E
LI B BT OB Y EET 5 —o 0T
BEELT, EEIRED cavity HiIt IBEZEKD
R—NEHAL, EORESME L ETHEY
Mutton HEA R — A2 HE L LTHIE L.

HE BB v - REETHEREFEFROSMLIC
BT 5 ki, AR R ERENER (ER &
FEAHR) crsdbochss beffRveLET.
X 0 13 WAASE 2 A21 B H REF i &0

HARESEHHRE MR H30% B75

HHH RS E T REEL R,
References

1) Bond V.P., Easterday O.D., Stickley E.E, and
Robertson J.5.: The relative biological effec-
tiveness of thermal neutrons and of the heary
particles from the B* (n, ) Li’ reaction for
acute effects in the mouse. Radiclogy 67
(1956), 650.

2) Brownell, G.L. and Sweet W.EL: Studies on
neutron capture therapy. Progress in nuclear
energy series VII. Vol. 2, 114 (1959).

3) Stickley E.E.: Neutron capture therapy:
Slow neutron depth distribution measurements
in tissue. Am. J. Roentgenol. 75 (1956), 609.




