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Development of urinary adverse event prediction model in radiotherapy for
prostate cancer
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In external irradiation, the prostate and rectum are irradiated in multiple
fractions, but the position of the prostate and rectum varies slightly with each irradiation, and
this slight displacement each time affects the actual dose received by the patient. Especially in
external irradiation combined with tissue internal irradiation, the placement of linear gold markers

in the connective tissue on both sides of the prostate was effective for optimal image-guided
radiation therapy without disturbing the placement of the seed source. It was known that the
mechanical isocenters were displaced over time with the use of the linear accelerator, and it was
proven that the displacement over time affected dose delivery from the time of commissioning.
Regarding the analysis of predictors of adverse urinarK tract events using deep learning, it was
found that the model could not be constructed and further study is needed.



Ascende Trial PSA

1 IMRT

BED 2,3

1. Ohashi T, et al. Rectal morbidity following 1-125 prostate brachytherapy in relation
to

dosimetry. Jpn J Clin Oncol 37: 121-126 (2007).

2. Sutani S, Ohashi T, et al. Comparison of genitourinary and gastrointestinal toxicity
among four radiotherapy modalities for prostate cancer: Conventional radiotherapy,
intensity-modulated radiotherapy, and permanent iodine-125 implantation with or without
external beam radiotherapy. Radiother Oncol 117: 270-276 (2015)

3. Sakayori M, Ohashi T, et al. Quantitative analysis of genitourinary toxicity after
iodine-125 brachytherapy for localized prostate cancer: Follow-up of the International
Prostate Symptom Score and Overactive Bladder Symptom Score. Brachytherapy 16: 806-814

urethra-sparing radiotherapy

@
BED
1
1 CT 1
1 4-5 CcT 38 175
CcT CcT
CcT CT
(2) Mechanical Isocenter
MIC
MIC

MIC QA

Winston-Lutz
MIC MIC
% DD1% DTA1%,y Index:1%/1mm ARIA/Eclipse v15.1

Varian Deltad ScandiDos 1SO cube/1SO Analyze CIRS



®

CT DICOM CT001.dcm, CTO02.dcm,...
DICOM DO0O01.dcm DICOM SS001.dcm DICOM
PLOO1.dcm
ResNet DenseNet
@
3 #1 A7 B O O 2547 (mm)
< —A—HE RS P
LR -0.024 = 0.60 0.34 = 0.46 <0. 01
AP 1.3 + 2.6 17 3.4 0.05
IS -0.31 x 1.7 0.16 £ 2.5 0.03
AL 2.7 <k 12,0 3.8+ 2.6 <0.01
i;?a?efitfi[ t: AP, anterior-posterior: [S, inferior-superior
i0. thres-dimensional
%2 ~—H—WETOEY M7 v Fv— 2 ()
3} o 2 +0.70 2.5X +0.70
LR 0.54 0.25 1.2 1.5
AP 2.4 1.2 5.6 6.8
1S 1.6 0.79 3T 4.4
DAL 1.8 Ll 4.3 5.2
Z, 8D of systematic errors
o, 3D of random errors
#£3 FHBREETOLEY T v ~—T (i)
I o 21 + 070 2.5 + 070
LR 036 0.28 091 1
MV AP 32 1.6 75 9.1
IS 2.2 13 5:3 6.4
3DZEAL 2.1 1.6 53 6.4
Z, 3D of systematic errors
&, SD of random errors
(2) Mechanical Isocenter
2 9 18,582 MIC
Winston-Lutz Radiation Isocenter MIC
IEC 61217 XY -0.36mm 0.27mm
0.45mm VMAT
MIC % DD1% DTA1%,y Index:1%/1mm 90.4%
86.5% 98.2% MIC 96.2% 96.0% 99.8%
Radiation Isocenter MIC 0.45mm
0.15
r: 2018.04 1 2020.08 2021 2 20 Tﬁ,“

MV Radiation lsocenter 7% MIC~@DZ{TL

2] 1

l

[% 2 Reference data

|

L



®

Urethra

Gradel

DVH

Grade?2

Grade0

Relative volume

1.0 1

0.8

14
o
L

o
S
L

0.2 4

0.0 1

50 100 150 200 250 300 350
Dose (Gy)

B3 REEAFEFLCrade &L RIEME-AFEE X 7T A




3 2 0 1

Kaneda Tomoya Ohashi Toshio Hanada Takashi Takenaka Koji Nishimura Shuichi Sakayori 61
Masanori Sutani Shinya Momma Tetsuo Shigematsu Naoyuki
Comparison of prostate verification with implanted gold markers in tissue surrounding the 2020
prostate and pelvic bony anatomy for external beam radiation therapy following low-dose-rate
brachytherapy: a prospective clinical trial
Journal of Radiation Research 784 790
DOl
10.1093/jrr/rraa063
34
” RapidPlan” 2019
INNERVISION 90 91
DOl
Tanaka Nobumichi Yorozu Atsunori Kikuchi Takashi Higashide Satoshi Kojima Shinsuke Ohashi 18
Toshio Katayama Norihisa Nakamura Katsumasa Saito Shiro Dokiya Takushi Fukushima Masanori
Genitourinary toxicity after permanent iodine-125 seed implantation: The nationwide Japanese 2019
prostate cancer outcome study of permanent iodine-125 seed implantation (J-POPS)
Brachytherapy 484 492
DOl

10.1016/j .brachy.2019.03.007




13 1

Mechanical lIsocenter VMAT

Delivery

34

2021

34

2021

109

2021

Mechanical lIsocenter VMAT

Delivery

34

2021




34

2021

109

2021

Takenaka K, Ohashi T, Nishimura S, Sakayori M, Kaneda T, Momma T, Shigematsu N.

Comparison of treatment outcome and adverse event by irradiation method for high-risk prostate cancer

The 7th Japan-Taiwan Radiation Oncology Symposium

2019

Sakayori M, Takenaka K, Ohashi T, Kaneda T, Momma T, Shigematsu N.

Is it necessary to inject all 10cc of hydrogel spacer in iodine-125 prostate brachytherapy?

The 7th Japan-Taiwan Radiation Oncology Symposium

2019




LDR

21

2019

10cc

21

2019

Unfavorable intermediate-risk

32

2019

32

2019




1-125

32

2019

(FUKATA Kyohei)

(00647266) (32612)
(TANAKA Tomoki)
(80594598) (32612)




