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We established quality assurance methods of source positions, source
strength, and dose distribution to standardize safe, and high-precision three-dimensional
image-guided brachytherapy (3D IGBT) in terms of medical physics. We had a patent application on the
tools developed in this study, and commercialized these (Japanese Patent Application No.
2015-079169). These tools can be contributory to quality assurance performed by brachytherapﬁ user
in Japan. Also, these are available as postal audit system for credentialing of 3D-1GBT in the
designated regional cancer centers and hospitals in Japan.

3D-1GBT  QA/QC



M X CcC—19. F—19—-1. Z—19,

1. FFZEBRAE S F DY 5

(DUTAE, /NI TA PR IL 20K TT 16 & N T TR 8
D5 3R T EG A FAV = 39K 0 B 14 35 8/ N TR
& # (3D-Image Guided Brachytherapy:3D-
IGBTHZBATL 2 2dH D, HERIETHDH2IRILH
%A AW Tl NElgEs ONLE ., Bk E
o CEFH— TR Tho7223, CT ° MR
REOIWTHE G E A NLZLIZEY, BEHD
FER R IE AR ONLE  FRRICE DY, &b
BB IR RN FE B AT REL e o 72, LL, 3D~
IGBT Ti&, /IMRIEIRIE S AT L (R E 1R
WEFEEE 2 E) Om AL, BHALIZED . ik
AR IR A A L XA AR IR AL T I AR E D
AR S NS SND IR o T, /NI IR Y
AT IO EEEEO R A DFE RS OJFIN TH-
720 N TR/ INRIFTE R O S B R/ b 7 L
QA/QONTR+rTHHEESDLILTNA,

(2) BAREY7: 3D-IGBT @ QA JFIEIIfEILTH
577, 2013 U2 B A RRIER 20 bARS
T VB ED INRIFIR IR — 29 - WP QA/QC A
ARTAL — T, BRI QA/QC HiEIFR
ST, FEBTEETENSMZEBNT
HAREALTUVNS 3D-IGBT H DB REET 72k
AIIFIELRN D I EIZ QA Y — V& B
TOMEMERDH T, S5, EN O BRIAHE
DF =3 AN BT A 50 B S 2 B - B AR AT
i AT DZARBEL TUODA, /INRIFIR IR ICBIL
TIHRMEL TRV | T OB T 5
WENH ST,

(3)Y4 & —I% 3D-IGBT OHFFEHERI THY ., £
FHEHRBETLH D, 2014 £ 9 HiTix
IAEA/RCA DR —=2 7 «a— AT 1B SHIE T
*F95 3 ot BT E/ IMRIRTRIE | & —E RIS
W THIMET D7l INRIFIRIE DM . ¥ T
AbEBIEL., Tt L ToxkEIZH-TE
O, BEIRTES 7L W3 - AR TR CO R SE - 0
T AN H T,

2. IO B W

()2 TEREE, 3D-IGBT Z#HBF 12t 5
7eIZ, CT D3 L G D F RS | #
VRSN EREE, 77V r— 2TV TR,
WL R BRI 0 AT G 2 FRAIE CX D AR 8L
HOEW QAY —NVEIETHZE, LFLDIEHE
RS E LSHMEE CEAY 7MY 2T B E
THY, N—REVTOMRENHEAF L., /INRIR
VBBV AT LD QA HIEEMILIEDHT L,

@BAFE LTy — NV EFIH LIS = F 1708k T
DFEREFRAZATV, PMFRIEIR R I DL F iz
RIRIZBIS ELBIT, W TALZ DT LA A HE
7R/ INRTEIR R DM RAN & 27 4D FEAR 2 A 4L
THIE,

3. WDk

L4 C R 72 YR T & 55 5/ MR IRTR R (3D
IGBT) Dt B TAfLEHIEL T, L FD2o
O B IZx LU CafgEE I L 7=,

CK—19 (J@)

(1)CT %D 3YR T M4 0D L (n] FHHG BE | IR 5
BN EREE, 77V r—2ET Vo TR L5
PREAG L | RO AR ARG 2 FRGE T X% 3D-IGBT
RS LT B R 7o b 1,2,3(K1,2,3) &
HEfRT Y 7 b= 7 (4 4) Z#BR% LT,

1 BRI RS EE R 7 7 b

P

=

X 2 MBI ATHERR I 7 7 b

4 BAZEL7-ABEHTY 7 by =7

QBRI MERITET 7 AZHAWT, 3D-



IGBT 1ZHH&EL724 QA THH GRIFIEEALE R
T IVr =BTV RS LT R RRS
BRI/ E) IOV TEHRIAEITV, ks
JE 72 TE RS E CH R AN P RE CH DI LA T
BT,

4. WFFeRk R

LARTEFEEZ: 3 WOTHHEFE S/ MRIEIE R D
el WTAbE BRI 7012, EFYEOE
S, B2 3D-IGBT OB RFFEH THD
BRURAL B ARIFER | B &0 AR O Sh B PR AE T
EEMESL LT, RIFSE TR LI MERIET 7
VRSB R RE T A A R A HHRE (RFIRE 2015
079160) L. pédhfb L7z, Ir-192 (28155 3D~
IGBT O MHIEEZ T RBIIZFHHIT 5 QA Tk
E QA 77U MAFAEL IR DN 2T T80 . BE D/
FIRIRR 2 — 0 T9 QA O—BhE/ehHn, K
WFFE TR L. QA FIEIZEBDOIRE L
72 end to end FERZEEFH L CTWAT28  FEFKE
[AlZ&14C 3D-IGBT @ QA N A[RETHY, RS
RIRIBISZENRRETH D, 3D-IGBT D ih
B A L ECERA T, EEIC X
VIR L7-ME 2925 2 & T, EFMEEOR
BB SE2 2 ENFREL 20 | IR
DI EREF O EIRBUZIE N 5, IHIT,
B E TR E M A %DV ATRE CTHHH Z
ARBELET ANV LEEHALTNDIZD1T, BAAL
MR E X B E LT/ MR O Tk %
B L L7 L8 =& fEmyE & L CH M A Al 6E
TdhD, ARFZEO R FIT ., 45 28 [A] B A
B, 2015 AKEEFYE TSR E THE
L. BIfEsm XM T CTh b, £7-. [HigH
B NIRO T 7V — 2 — NS LA E O 5
FERLOWRE B &V ) B O 44 B CRFFF HH RE
BRI UT, 61T, B ARHUH RIS 2 /i
TRER 2D DRI 0 T84 75 38/ MR IR TG IR
DEFRBANDT=DDHART AL W IGBT HA
RIA 1 ZHE L, 5 6 B BRIG I b B B
RS (B R LR ERE ) CL 20 hA
RIA L DRI EHEH T DT E THD,

5. E7RSE R m CE
(WFFERFE | WFZE HE B ONEHERT 228 1213
TR

UHEssam ) G4 14)

(1) Tamaki T, Miyaura K, Murakami T,
Kumazaki Y, Suzuki Y, Nakano T, Kato S:
The use of trans—applicator intracavitary
ultrasonography in  brachytherapy for
cervical cancer: phantom study of a novel
approach to 3D image—guided brachytherapy.
J Contemporary Brachytherapy 9(12):151-
157, 2017. &FEHY.

(2) Shikama N, Kumazaki Y, Miyazawa K, Nihei
K, Hashimoto S, Tsukamoto N: Rectal
toxicity after extremely hypofractionated
radiotherapy using a non—isocentric robotic
radiosurgery system for early stage prostate
cancer, World J Oncol, 7(5-6):98-103, 2016,

doi:  https://doi.org/10.14740/wjon986w,
TFEHY.

(3) Tamaki T, Noda S, Ohno T, Kumazaki Y,
Kato S, Nakano T: Dose volume histogram
analysis  of composite EQD2  dose
distributions using the central shielding
technique in cervical cancer radiotherapy.
Brachytherapy, 15:598-606, 2016. Doi:
http://dx.doi.org/10.1016/].brachy.2016.06
.006, FFEHY.

(4) Shikama N, Kumazaki Y, Miyazawa K,
Miyaura K, Kato S, Nakamura N, Kawamori
J,  Shimizuguchi T, Saito N, Saeki T:
Symptomatic Radiation Pneumonitis After
Accelerated Partial Breast Irradiation Using
Three—dimensional Conformal Radiotherapy.
Anticancer Res. 36(5):2475-9, 2016. &
n.

(£ GF61h)

(1) Kumazaki Y, Miyaura K, Hirai R, Miyazawa
K, Makino S, Tamaki T, Shikama N, Kato S:
Development of a HDR-BT QA tool for
verification of source position  with
Oncentra® applicator modeling, & 28 [A] H
AT RIS 2%, i, 2015 4 11 H 20
H.

(2) Kumazaki Y: Workload minimization in IGRT
(U—2rvav”), BRI GEE S8
29 [ml5efir R, HUES, 2016 4F 11 H 26 H

(3) RBIRF#H. IGBT M MIT T RIS LR (G H
), ARG REIN 72 5 44 [EIKET
ffi*pss, KE, 2016 4510 H 15 A.

(4) RRIREHA. /NERIFIRIED PR L S0 B (R
AT, H A R S /N IRE
%18 [ 72y, KB, 2016 455 A 28 H.

(5) Kumazaki Y, Kito S, Nakamura M, Masahiko
Kurooka, Naoki Tohyama, Ozawa S, Shimizu
H, Okamoto H, Tachibana H, Nishio T:
Development of a postal audit method for
IGRT credentialing in multi-institutional
clinical trials in Japan. 111th Scientific
Meeting of JSMP, Yokohama, 14-Apr-2016.

(6) Kumazaki Y, Miyaura K, Ryuta H, Miyazawa
K, Makino S, Tamaki T, Shikama N, Kato S:
Development of a HDR-BT QA Tool for
Verification of Source Position with Oncentra
Applicator. Modeling. AAPM annual Meeting,
Anaheim, USA, 12-Jul-2015.

(B Fh4 1)

(1) RRIBESE, 73A - BRI IE 2017 (3 A0« it
ML OESS 7 ) in press

(2) REIE#H, NNARE B SRR ERN - Ak L
S #R - BRI - BE -, pl02-104, [E
PR AL, 2016.

(3) REIRYHH, fih: (B AWALE AN B A
BRI IS ) SR U BRIB IR I B T D
Quality Assurance(QA)T AT AT ART AL




2016 4EAK, p80-84, 97-90, & JF HI KL=
241, 2016.

(4) REWEHE, fi: FHRIRED Y FA4EE 6
HiEH 1 T~ 3 TH- 55 5 T (A AREZWH
PRE(E), p184-190, 195-196, [EIBS SCEk
#:, 2016.

(PE SRS PEME]
O IR GE 1 1)

2 R B NRIR O T ) i — 2 — N AE IR
NE DR FIERB IO A

BN REIRE 46

MERIF B EER RS, 7T — AT v G BREH
TR -

&5 F5RE 2015-079169

HBEEH B ERK 27424 H 8 A
EWNAOR: [E N

OBAIRDL (Rt 0 1)

A FR:
FUE
MERI
FSH -

H5
BUS4FEH A :
[EPNA DRI

(D)
TR e

6. FFZERELGR

(OWFgeEFEE
FEIRF #f (Kumazaki Yu)
W EERR S R - SEA
e %5 10535488

() 5e 5y 3
7L

()EFEEMFFEH
7L

(D FER 135
SEFH B K (Hirai Ryuta)
FEFE efd (Igari Mitsunobu)



