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Dosimetric Evaluation of Needle Position Variation in High Dose Rate Brachytherapy for
Prostate Cancer
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[Abstract]

In prostate cancer treatment with high dose rate brachytherapy, we sometimes experienced that brachytherapy nee-
dles are displaced in the second or subsequent treatment. In this study, dose difference due to needle displacement in
high dose rate brachytherapy for prostate cancer was investigated.

A phantom, which brachytherapy needles were inserted into, was made for this study. The needle positions were re-
ferred from six cases who were underwent brachytherapy for prostate cancer. The phantom was scanned with a CT
scanner then brachytherapy plans were created by a treatment planning system. Displacement of the needle was simu-
lated by applying offset for the source position from O mm to -12 mm to the treatment plan. Averaged dose of peripheral
regions of a clinical target volume (CTV) and , Dioo (cGY), Do (cGy) for CTV were calculated from the dose distribution
by simulating each offset of the source position. Dzcc (cGy) for rectum were calculated as well.

As a result, in the case the offset exceeded -2 mm, the difference of the averaged doses in the superior and inferior
slices exceeded 5% compared to the default source position. The other dose indexes, Doo (cGY), Dioo (cGY), Dmin (cGY) for
CTV and Dz (cGy) for rectum also exceeded the difference of 5% in the case of the offset was below -4 mm or -7 mm.
For safe brachytherapy treatment, the displacement of needle position should be within -3 mm.
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Fig.1 The phantom for the simulation and measurement.
Image A shows overview of the phantom, image B shows a needle template on the gel phantom.
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Fig.2 Structures for planning and measurement points.
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Table 1 Measured dose and calculated dose and in water and Kl gel.

Dose position Measured value (cGy) Planned dose (cGy) Ratio (%)

1 1539.0 1595.6 103.68

2 2017.0 2126.8 105.44

Rectal dose 3 2209.0 2321.8 105.11

4 23138.0 2278.1 98.49

5 1830.0 1798.8 98.30

Urethral dose 1 1282.0 1380.3 107.66
Dose position Water value (cGy) Klgel value (cGy) Ratio (%)

1 1872.6 1886.0 100.72

2 4334.2 4324.2 99.77

Rectal dose 3 6244.4 6010.4 96.25

4 2704.0 2595.0 95.97

5 1113.6 1100.6 98.83

Urethral dose 1 4743.0 4625.6 97.52
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