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(Regular Article)
The impact of needle number on the dose-volume parameters of
high-dose-rate brachytherapy for prostate cancer

Nobuhiko KAMITANI, Eisaku YODEN, Ryuji TOKIYA,
Yujiro KAWATA, Takafumi HAYASHI, Junichi HIRATSUKA

Division of Radiation Oncology, Department of Radiology, Kawasaki Medical School

ABSTRACT In high-dose-rate brachytherapy (HDR-BT) for prostate cancer, the number
and arrangement of applicator needles have a decisive impact on radiation dose distribution.
Brachytherapy techniques largely depend on the operator's experience, policy and devices.
Furthermore, the procedures of needle insertion, dose prescription and plan optimization vary
according to institutions. The aim of this study was to determine the optimal needle number for
achieving the best quality of HDR-BT for prostate cancer by analyzing the relationship between
needle number and dose-volume parameters. We included 135 patients with newly diagnosed
prostate cancer who received HDR-BT between June 2010 and October 2012. Treatment
planning was performed on Oncentra” using volume optimization, followed by manual graphical
optimization. Dose-volume parameters, such as Dmin% and D90% of the planning target
volume (PTV), dose non-uniformity ratio (DNR), homogeneity index (HI), conformity index (Cl),
and maximum dose to the urethra and rectum, were calculated on the treatment planning
system. Student’s t-test was performed to determine the correlation of these parameters and
prostate volume with needle number using the JMP® 14 software. We divided the treatment
period into three phases: early, middle, and late; needle number and dose-volume parameters
were analyzed according to these periods. Needle number was not correlated with prostate
volume but showed correlations with several dose-volume parameters. Higher needle number
was significantly correlated with lower maximum dose to the urethra; furthermore, higher needle
number had a tendency to show correlations with higher Dmin% of PTV, higher D90%, lower
DNR, higher HI, and higher Cl. These results indicated that a higher needle number could
achieve better radiation dose distribution. Concerning the treatment period, the number of
needles used in patients was higher in the late period than in the earlier period. Based on these
results, we started using the highest number of needles that could be inserted safely; this led to
the achievement of better radiation dose distribution. In conclusion, our results show that a high
needle number can achieve better quality of brachytherapy for prostate cancer. We think that
using 16 or 17 needles is the most appropriate. (Accepted on October 9, 2019)
Key words : Prostate cancer, High-dose-rate brachytherapy, Applicator needle,
Dose-volume parameter
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