|

) <

The University of Osaka
Institutional Knowledge Archive

Title 60CoFRIE IC & BAfter loadinghB kPN BR & 3%

Author(s) |=F#, 5&; RH, HZ, BR, =& b

Citation | HAEZMRGTIRFESMEE. 1979, 39(8), p. 853-861

Version Type|VoR

URL https://hdl.handle.net/11094/17228

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



BF544E 8 H250 853—(33)

60Co IRz Xk % Afterloading A% P JRES 1

B AAEy & —
= FE 0 EH OBKE Eit R HE ER
KE 2 BE FHE FE TR JI @Bk
A R E R A TR ER
wWoN -

o

(BfI544E 2 A 7 HEZA)
(BRIS44E 5 A22 H B RS2 M)

Interstitial Afterloading Irradiation Using Cobalt-60

Shingo Ushiro, Masahiko Hamada, Taketoshi Kunieda, Masae Kakehi,
Kiyoshi Ohara, Kunio Washizu, Mototake Sakudo and
Toshio Kitagawa
National Cancer Center
Kiyomitsu Kawachi

National Institute of Radiological Sciences

Research Code No.: 601

Key Words:  Radiotherapy, Afterloading technique, Interstitial irradiation,
Reduction of exposure dose

Reduction of the operator’s radiation exposure dose remains one of the most challenging problerns
in interstitial radiation therapy. Afterloading technique, originated by Henschke, markedly reduces
these doses and has been reported very successful. This is a report of improved instrumentation and
techniques used in interstitial afterloading.

Cobalt-60 wire, a small radioactive source familiar in the clinical field and readily obtainable, was
used. Cobalt-60 wires of 1, 2 and 3 mCi were loaded in harmetically sealed stainless steel sheaths.
Their active lengths were 3, 4 and 6 cm, respectively. These encapsulated cobalt-60 radioactive
needles were dumbell shaped resulting in uniform dose distributions within the effective treatment areas
for planar implants with 1 cm spacing. The guide needle was also made of stainless steel to avoid
chemical and mechanical reactions.

Further, to simplify the treatment planning, dosage graph for cobalt-60 planar implants was
modified from the Paterson-Parker’s graph, using current physical constants.

Two cases, carcinoma of the tongue and carcinoma of the skin, treated using this afterloading
technique serve as examples of the satisfactory results obtainable clinically. The exposure dose of the
operator could be reduced under 2 mR. These results indicate that this afterloading technique should
be in general use, replacing the conventional interstitial treatment method.
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Table 1 Typical radivactivity and lengths of three types of cobalt-60 sources used in this study.

Portion
Source Activity & length Total
End Middle End

Short Activity  mCifem 0.68 0.27 0.60 1.00 mCi
. T

Length mm 2.5 25.0 2.5 30.0 mm
Middle Activity mCi/cm 1.1 0.63 1.0 2.73 mCi

Length mm 2.5 35.0 2.5 40.0 mm
Lon Activity mCifcm 0.98 0.60 0.92 3.95 mCi
T Length _ mm 5.0 50.0 5.0 50.0 mm
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Fig. 1 Three types of cobalt-60 sources and their
guide needles
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Fig. 2 Isodose distribution of plane including a
2.5mCi source.

%4
Ny

Fig. 3 Isodose distribution 5Smm from the plane
including three 2.5mCi sources placed in tissue
in a parallel planar implant using 10mm separ-
ations,
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Fig. 4 Dosage graph for cobalt-60 planar implants.
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Fig. 5 Procedures for afterloading interstitial irr-
adiation technique using cobalt-60 sources.
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Table 2 Clinical results of cases treated with **Co interstitial afterloading irradiation
' No. ‘ Organ ‘ Hist. 1 Dose (rad) i Local control i g?rfp-]ication ; E)g;ﬁit)ase
1 Tongue Squam. c. Ca. ] 7500 successful ulcer (Gingiva) 2
2 Tongue Squam. c. Ca. [ 7000 successful none 1
3 Tongue Squam. c. Ca. : 8000 successful | none 2
4 Tongue [ Squam. c. Ca. e T500 successful none ]
5 Skin | Squam. c. Ca. 7850 successiul none 2
6 Tongue Squam. c. Ca. 8000 successiul none 1
7 Tongue Squam. c. Ca. 7500 successful none 1
8 ~ Tongue Squam. c. Ca. 2000 successful none 1
g Skin Basal c. Ca. 2000 successful none 1
10 Tongue Squam. c. Ca. 7500 successful none 1
11 Skin Squam. c. Ca. 7500 unsuccessiul none 2
12 Tongue Squam. c. Ca. 8000 successful none 2
13 Tongue Squam. c. Ca. T000 unsuccessful none_-—_ 2
14 Skin Neurog. Sa. 6500 successful none 1
15 _ Skin __§guaim‘ [ Ca_. _ I T000 successfu_] none 1
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a. Pretreatment

b. Posttreatment
Fig. 6 Carcinoma of the tongue.

Fig. 7 Guide needles inserted into the tongue
cancer lesion.
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b. Posttreatment

ALhE IS E, Fig. 4 X b BHEHERZ2RD 5 Fig. 8 Carcinoma of the skin.
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Fig. 9 Guide needles and radiation sources inser-
ted into the skin cancer lesion.
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