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ABSTRACT

This study was fulfilled to evaluate the absorbed dose of breast and adjacent organs using MIRD type phantom
in brachytherapy of breast cancer. The absorbed dose was analyzed assuming left or right breast is source organ
which is '"Pd or '"Ir. As a result, "’Ir dose is higher than '"“Pd in source organ and also in contralateral breast.
Particularly, significant adjacent organs are lung, liver, heart and contralateral breast in brachytherapy of breast

cancer.
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Table 1. Radioisotopes used for breast brachytherapy in this
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Radioisotone Energy Half-life *HVL Initial Dose Rate Dose to Implants method
P (keV) (days) in mm of lead (cGy/hr) Infinity(Gy) P

Palladium 103 21 17 1/100 20 120 Permanent

Iridium 192 340 74.2 3 high, variable \gél_ilz)l)e Temporary

Abbreviations *HVL: Half value layer

Table 2. Decay characteristics of radionuclides used in brachytherapy.

Iridium 192 Palladium 103

Freq.(%) E(MeV) Yield Freq.(%) E (MeV) Yield Freq.(%) E (MeV) Yield
29 0.2960 0.2900 4.58 0.0668 0.0458 37.5 20.22 0.375
29.7 0.3084 0.2970 2.67 0.0651 0.0267 19.8 20.07 0.198
82.8 0.3165 0.8280 0.466 0.2013 0.0047 6.6 22.72 0.066
0.662 0.4165 0.0066 3.29 0.2058 0.0329 1.74 23.17 0.0174
4.52 0.5886 0.0452 0.729 0.3745 0.0073 3.48 22.7 0.0348
8.18 0.6044 0.0818 3.16 0.4846 0.0316 2.23 2.7 0.0223
5.33 0.6125 0.0533 0.397 0.4891 0.0040
0.302 0.8845 0.0030 2.18 0.0630 0.0218
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(a) Front view

(b). Side view
Fig. 1. UF- Revised ORNL phantom of adult.
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Table 3. Estimation of absorbed dose of the
surrounding organs with right breast as the source
organ.

Organ Absorbed dose (Unit: Gy/Ci)
Rt. lung 2.36E-04

Lt. lung 3.16E-08
Lt. breast 7.13E-06

Heart 3.98E-06

Liver 4.64E-06
Esophagus 1.75E-08

Trachea 8.44E-09

Thyroid -

Rt. breast(source organ) 1.13E-02

Rt. Breast(Pd-103)
(unit : Gy)
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5.20E-01
3.30E-01
2 60E-01

1.30E-01

0.00E+00

om Fig, 3 AW 50 Gyl sl A-HF7I17F @
2 AU (Gy/Gyso) ©1H-

474717} E’%-S— FE 2.93E-02 Gy/Cigl o, ] o

13 A3E-04 Gy/CiZ YEFRTE <l

°F 1.16E-02 Gy/CiZ 4%

FE VTR JUhE A%E

HJEH% 2 1.014%, 914

15%(Thyroid) ~22.2(Rt. Lung)%= L}E}

Table 4. Estimation of absorbed dose of the
surrounding organs with right breast as the source
organ.

Organ Absorbed dose (Unit: Gy/Ci)
Rt. lung 5.79E-03
Lt. lung 5.42E-04
Lt. breast 3.13E-04
Heart 1.31E-03
Liver 3.51E-03
Esophagus 8.31E-05
Trachea 2.12E-05
Thyroid 1.37E-05

Rt. breast(source organ) 2.93E-02

Rt. Breast(Ir-192)
(unit : Gy)
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Fig. 3. The results of the dose relative to the
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Table 5. Estimation of absorbed dose of the
surrounding organs with left breast as the source
organ.

Organ Absorbed dose (Unit: Gy/Ci)
Rt. lung 4.79E-08

Lt. lung 1.67E-04
Rt. breast 7.11E-06

Heart 2.27E-05

Liver 9.00E-08
Esophagus 1.31E-08

Trachea 2.25E-09

Thyroid -

Lt. breast(source organ) 1.13E-02

Lt. Breast(Pd-103)

{unit : Gy)

6.00-01 =

5.00E-01

4,00E-01

3.00E-01

2.00E-01

1.00E-01 -

Q00E00 = = 1 - = e =
\40% \?{& ‘e?‘;' Q@?\ \’(ad' @‘5)6’ 6@? \(\6‘6
i o Q-"“ <,j§§ LA

Fig. 4. The results of the dose relative to the
surrounding organs for prescribed dose of 103Pd(Unit:
Gy).
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Table 6. Estimation of absorbed dose of the
surrounding organs with left breast as the source
organ.

Organ Absorbed dose (Unit: Gy/Ci)
Rt. lung 7.00E-04

Lt. lung 4.49E-03
Rt. breast 3.16E-04

Heart 2.59E-03

Liver 1.22E-03
Esophagus 9.08E-05

Trachea 2.15E-05

Thyroid 1.31E-05

Lt. breast(source organ) 2.93E-02
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Fig. 5. The results of the dose relative to the

surrounding organs for prescribed dose of 103Pd(Unit:

Gy).

IV. DISCUSSION
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