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Measurement of Radiation Exposures to the Radiotherapists
in the Brachytherapy
—Comparison of the Iridium and Cesium Therapy—

Yoshisuke Matsuoka, Hirohiko Tsujii, Junnetsu Mizoe, Takurou Arimoto,
Tadashi Kamada, Hiroki Shirato, Hiroya Saitou, Hiroshi Tsuji,
Tadao Hiromura and Goro Irie
Department of Radiology, Hokkaidou University, School of Medicine

Research Code No. : 601.3

Key Words : Brachytherapy, Iridium, Cesium, Radiation
exposure, TLD

Radiation exposures to the radiotherapists during brachytherapy with Iridium and Cesium were
measured. For which TLD and pocket chamber were used. The materials were 30 patients, 14 of whom
were treated by Iridium, and other 16 patients were treated by Cesium, from November 1983 to June
1984. The procedures of brachytherapy were divided into three parts: preparation, insertion, and
withdrawal. In the Iridium therapy, 7 patients were treated for lesions in bile duct and in the Cesium
therapy 13 patients were treated for lesions in head and neck. In the Iridium therapy the mean radiation
exposures to the chest were 12.3 mrem, 177 mrem to the fingers, 9,6 mrem to the abdomen, 13.6 mrem
to the head. In the Cesium therapy the mean radiation exposures to the chest were 49.4 mrem. 292 mrem
to the fingers, 18.3 mrem to the abdomen, 49.4 mrem to the head. Thus, radiation exposures in the
Iridium therapy were lower than those in the Cesium therapy in each sites of measurement. This could
be because, in the Iridium therapy, afterloading procedure were used and the energy of Iridium gammar-
ray is lower then that of Cesium gammar-ray and protection boards could be more effective in the
Iridium therapy, than in the Cesium therapy. We analized radiation exposures according to the amount
of sources, which are divided into two groups, 10-39Cs. Eq. mCi (3.7 x 10 —1.4 x 10 Cs. Eq. Bq) and 40-
80Cs. Eq. mCi (1.5 x 10 =3.0 x 10 Cs. Eq. Bq). In the source runging 40-80 Cs. Eq. mCi, radiation ex-
posures to the fingers in the Iridium therapy were almost the same as those in the Cesium therapy. When
head and neck were treated radiation exposures to the fingers in the Iridium therapy were higher than
those in the Cesium theerapy. Therefore more effort should be pain to reduce radiation exposures to the
fingers in the iridium therapy, especialy in assembling procedure.
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Table 1 Materials for Brachytherapy

Site Iridium-192 Cesium-137

10
1
2
0
0
0
3

Tongue

Cheek mucosa
Oral floor
Nasopharynx
Neck node

Bile duct

Uterine cervix
Vulva & Urethra

Total

e B B i s B =]

14 16

Table 2 Result of measurements(mean+ISD)
when dosimeters were exposed to the calculated
dose of 30mR at 0.5m by a Cesium source.

Measured  Measured dose/

Dosimeter No.  gGose(mR)  Calculated dose
ATLD 6 31 +6.87 1.06 +0.227
MSO 10 29.3+2.30 0.9950.078
Pocket chamber 4 32 +0.71 1.06 *0.025
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PREPARATION INSEII?TION WITHI);—AWAL
Fig. 1 The working time for three procedures
(preparation, insertion and withdrawal of the
sources) in the Iridium and Cesium therapy.
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PREPARATION INSERTION WITHDRAWAL
Fig. 2 Radiation exposures to the chest of
radiotherapists during the three procesures in the
Iridium and Cesium therapy.

DY AR A LD FIREEREEIVE B
BB ote, FEBEEYESFERELI0~39CsEq.
mCi (3.7x108—1.4x10°Cs « Eq * Bg) & =isiR
#40~80Cs » Eq » mCi (1.5x10°—3.0x10°Cs *
Eq*Bg) w4}, Rilgss, FieoPRsEd e
Licd @25 Table 3CH 5, BilaEiE, SiEEE
EHITA Y DY ABEOHRGELI sy v ADE
ELYHEL RoTwie, FHROBBRGEEIMER



1038 T MRRERR I S 1 B AT EPIRR AT oW T

FEOHBE, 4V 2v A3 FH4lmrem TE> ¥
& DOFEIH202mrem OF1/5TH -7, BFFEET
4 Y 29 AEH402mrem, & > v AR

mR
90 e ®Cs
Qlr
80-
704
. /y=—2.12+41.67%
60 @ SE=217
504
40 [ ] -
= 0% 03+0.47%
307 O $SE=16
L]
20+ 2] ,./ o
(o] P,
1&//&Ab°o
e Q
0 M

10 20 30 40 50 60 70
Cs+Eg-mCi
Fig. 3 Radiation exposures to the chest of
radiotherapists according to the amount of the
sources used.
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Table 3 Radiation exposures(mrem)” to the fingers and chest of
radiotherapists in the Iridium and Cesium therapy.

Amount of isotope Finger Chest
) Ir Cs Ir Cs
Cs*Eq*mci®(Cs*Eq+Bq) (N=8) (N=10) (N=8) (N=10)
10-39(3.7:<108—1.4 % 10) 41+31.0 2021101 8.2+5.4 32+26
40-80(1.5x10°—3.0x10) 402+112 450 194+7.3 47+6.0
100(3.7<10%) — 980 o 150

Total 1774190 2024170  12.3+8.0  49.4+41.8

1) Imrem=10"*mSv mean+1S.D.

2) Cesium-Equivalent-milliCurrie

Table 4 Radiation exposures(mrem)” to the abdomen and head of
raditherapists in the Iridium and Cesium therapy.

Amount of isotope Abdomen Head
Ir Cs Ir C

Cs*Eqmci®(Cs*Eq*Bq) (N=8) (N=9) (N=5) (N=9)
10-39(3.7x 108 —1.4 % 10%) 8.2+7.0 17.2+17.6 13.6+9.4 35.04:24.8
40-80(1.5>%10°=3.0x10*) 12 +3.7 21 = 9.0 = 60

100(3.7>10") = 20 o 140

Total 9.6+5.5 18.3+ 8.4 13.6+9.4 49.44:39.6

1) Imrem==10"*mSv mean+1S.D.

2) Cesium-Equivalent-milliCurrie
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Table 5 Radiation exposures (mrem)" to the finger and chest of radiother-
apists in the Iridium and Cesium therapy according to the treated site.
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Finger Chesit
Site Ir Cs Ir Cs
(N=8) (N=9) (N=8) (N=9)
Head and Neck 402.7+115.1 217.7%£115.6 19 +7.3 50.6=:45.1
Upper abdomen 41 + 37.1 (=) 8.2+5.4 (-
Lower abdomen (= 212 +£102.5 () 44.5424.5
Ymrem=10"*m&v mean+ 15D

Table 6 Radiation exposures (mrem)" to the
abdomen and head of radiotherapists in the
Iridium and Cesium therapy according to the
treated site
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