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Multileaf Collimator Position Accuracy of Respiratory Gated VMAT

Kazuyoshi KANATI', Kazuki KOTABE', Koutarou KIJIMA', Yasutake ISHIKAWA?®, Hidetsugu NAKAYAMA®
! Department of Radiology, National Center for Global Health and Medicine

% Department of Radiological Technology, National Cancer Center Hospital

* Department of Radiation Oncology, National Center for Global Health and Medicine

(Received May 22, 2017; Accepted March 29, 2018)
Respiratory gated VMAT (volumetric modulated arc therapy) repeats rapid stop and go operations of a MLC (multileaf collima-
tor) by turning the beam on and off by respiratory gating. The rapid stop and go operations of the MLC during respiratory gated
irradiation may induce position error of the MLC and may affect output error and dose distribution. The purpose of this study was
to clarify the relationship between the MLC position accuracy of the respiratory gated VMAT and the VMAT parameters. In the
method, 1 arc, 2 arcs, and 4 arcs plan were created for the virtual target and irradiation was performed without the gated respira-
tion and with the gated respiration. The respiratory gated system used a RPM (real-time position management system). The MLC
position error, gap size error, and the MLC leaf speed were calculated from a log-file. In the histogram of the gap size error, the fre-
quency of falling within the error range up to 0.2 mm was about 12 percentage points higher for the gated respiration. The MLC
position error increased with increasing the MLC leaf speed. The correlation coefficient between the MLC leaf speed and the ML.C
position error exceeded 0.96, showing a strong correlation. Dose rate of VMAT parameters decreased with increasing arc number
with the gated respiration and without the gated respiration. Gated irradiation was temporarily stopped, and it decreased by about
27% with respect to the dose rate without the gated respiration. The gantry rotation speed repeated the stop and re-rotation opera-
tions when gated irradiation was performed. For all arcs, the rotation speed decreased by about 30% compared with the rotation
speed without the gated respiration. The pass rate of gamma analysis for each arc plan was about 95%. No effect on gated irradia-
tion dose distribution was observed. Respiratory gated irradiation reduced dose rate change and gantry rotation speed of the
VMAT. Reduction of the MLC leaf speed occurred, and the MLC position error and gap size error decreased. The MLC positional
accuracy was secured, and it was confirmed that there was no effect on dose distribution by the respiratory gated VMAT.

Keywords: VMAT, respiratory gated, MLC, log-file, MLC position accuracy
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Fig. 1 The virtual target and the respiratory gated method verification plan
a) The virtual target in phantom CT volume. Make a VMAT verification plan of 1 arc, 2 arcs, 4 arcs.
b) Optimization was done to be 0.5 Gy—0.6 Gy for each area of (D to ®.
¢) MLC: The verification plan used the MLC leaf number is L-25-1-36.
d) The RPM gating breathing phantom (varian medical systems).
e) The infrared camera: The marker is captured with the infrared camera to obtain the respiratory gated waveform.
f) The gated irradiation is controlled by the RPM with the waveform.
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Fig. 2 Difference (average value and standard deviation) between the planned value and the measured value without gating

(gate (—)) and with gating (gate (+))

a) 1 arc, b) 2 arcs, c) 4 arcs. The graph shows the A-side MLC leaf.
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Fig. 3 The histogram of gap size error without gating and with gating

a) 1 arc, b) 2 arcs, c) 4 arcs.
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Fig. 4 The scatter diagram of leaf position difference with respect to the MLC leaf speed
Leaf position difference increased as the MLC leaf speed increased in both without gating and with gating. Even at the
same MLC leaf speed, the magnitude difference occurred in the value of the MLC position difference.
a) Scatter diagram: show the A-side leaf (L.-31) at 1 arc. b) The coefficient of determination.
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Fig. 5 The dose rate change during irradiation without gating and with gating
After gated holding a dose rate consistent with the planned values, the dose rate was entirely decreased.
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size error
The upper row shows the MLC leaf speed. The lower
row shows the gap size error. Relation between the
MLC leaf speed and the gap size error with respect
to gantry rotation angle. Focus on the place where
gated is performed around the gantry angle where
the dose rate of 1 arc rises. The MLC leaf speed of
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the gap size error decreased as compared with with-
out gating. The graph shows the A-side leaf (I.-29) at
1 arc.

EOMIF0.0572%, MUY —7#HETH, MPMEL, &
CHAA Y CEAME L e S 7z P REOREZEB) L2
o7z, FMLCY — 7 OPERENL, [HH L oFHH
P30.95 2K LIEMIA D CTl30.92 THo72. 22T, [HY
fiEL, SO Y T o MLC A 7 0 ik 725 B o HlE
L Gap VM ARELOMBREWRET H720, v MM
BRSNS A MLC Y — 7 WEE & Gap A o n
T, FA4T 9 ST ISR D AAZZEEM 72 79 7 % Fig. 712
AT I E I L (R, FEAED B o
Gap ¥ A XL /R, H2iIsTmE (M), FYE
L (i), FEIAED (B OMLCY — 7#ELRL,
FEI ARG SN2 =2ABTEY. MR TO
MLC YV — 7 #pi, RSB EL 54 I 7 Titmish
7-MLC Y — 7 #Ex LYy, 48 LICHXGap A X
AL 72, ZORBRITKEICEIE S ) — T HiEE
TR, FEPELICHERGapH A4 REEIZHL Lz 2
NoOMEMIIMOETOMLCY —7 THREETH - 72,
MRS TR, Aoy A4 Iy 7Ttk ehlElrssn
TWAEERZLZIENTEL., Iho k), RAMBETIX
FIIZAES MLC Y — 7 #E ok oAz & by, [
L &R L C MLC iR DR =B I =D Lz b
#2z25. $7-MLCY — 7 HEDBAH Gap 4 XD
HKiRICFS Lz 2 5.

FHIIRG CoOMERE, FHNETN57-IEILIRE
aat@,ﬁamfmmﬁﬁtamﬁbtﬁ§$@$wﬁﬁ

600

400

200

Dose rate (MU/min)

101 103 105 107 109 111
Gantry-angle (deg)
Fig. 8 The dose rate change without gating and with gat-
ing. A rapid change in dose rate occurred at the

timing of the gated irradiation. The graph shows
dose rate change at 1 arc

27% I EMT L7z, Fig. TISAR L7724 >~ b MlERA T oM
BEELELIE, Fig 8ICRT L) AN R TR L HED
101.4°% 5512, 101°T516 MU/min, 103° T 56 MU/min, [
B2 108° % B2 12, 107° T 597 MU/min, 109° T 47 MU/min
DAL EFEDE LTz, T OAMRESRZE

12— LT, Fig. TIZR L7 X ) ICMLC Y — 7 # )& A384
M3 5 & GapHh A4 ARSI L, MLC ) — 7 #5258
g% L Gap A AMEDMA L7222 L v 505 .H%
HErcory MY EEE S, Ff2siEdhs 2ok
REE D720, FHarc TRHPEL LI LA > MY FE
U FE D EIMEIL 30% 1 LT L 72,

FBRS O —aF > F712& 0, MLCY — 7 #E
DL F 2 U 72 Ottoll & H 2B S 72 BIEHY TI3,
VMAT O #ll#1E, #a = 2bEemiciTbhs. 2L
T, HY M) NEHEESK T35 & MLCY — 7 38 H K
TL, MERMETTLEMLCY —7HELET T L
HHIN TV L, SRR RIE VMAT S X =5 O
MER RO Y M) FfEEOKTICE Y, MLCY —7

HEOKTHAE L. 2F ) W E VMAT i, Dk
DR L Bt THIM S N B 2 & T, MLC &t

L Gap A RAREDRBAPEL 72 E 2 5.
T 72, WO FETORELSA ORI T, FHarc TOH
VRENT D 2% A FF 2%/2 mm TR 95% D B A 15 72

Fig. TCmRL72EH, WMoy 43I0 7 THRET S
MLCV — 7 OEE S &1k, SmEomile28%z2 L
IZERVEEZ BT ENTES.

5. & i

AEFFEICE D, FRFEBVMAT COY -2 /' * 7
12X % MLC OfEE) & IR0 D & Uik, VMAT O3
Je O v b MR E 2 KT S48, MLCY — 7 3O
Tab7zH L, MLCHE#A L Gap ¥ 4 XiRzAEDIKIRIC
FH5 L7 Wi, M E2TbE WA L AP %
To /BT, MESAIE L —FH L7



Jpn. J. Med. Phys. Vol. 38 No. 1 (2018)

INHOZT EHS, RFEY VMAT @ MLC {7 #E 5 E &
VMAT /85 X — % L OBIFRDSIH & 227 0, UL R B
VMAT ® MLC /&R IZIHR SN 5 2 & 2R L 72,

1)

2)

3)

4)

5)

6)

7)

8)

&EXM

LoSasso T, Chui CS, Ling C: Physical and dosimetric as-
pects of a multileaf collimation system used in the dy-
namic mode for implementing intensity modulated radio-
therapy. Med. Phys. 25: 1919-1927, 1998

Otto K: Volumetric modulated arc therapy: IMRT in a
single gantry arc. Med. Phys. 35: 310-317, 2008

ANEFOEE ISR O QA H AR BU IR A A B R E
HeFraxik 18(2): 3241, 2004

Ling CC, Zhang P, Archambault Y, et al.: Commissioning
and quality assurance of RapidArc radiotherapy delivery
system. Int. J. Radiat. Oncol. Biol. Phys. 72: 575-581,
2008

Bedford JL, Warrington AP: Commissioning of volumetric
modulated arc therapy (VMAT). Int. J. Radiat. Oncol.
Biol. Phys. 73: 5637-545, 2009

Holt A, van Vliet-Vroegindeweij C, Mans A, et al.: Volu-
metric-modulated arc therapy for stereotactic body radio-
therapy of lung tumors: A comparison with intensi-
ty-modulated radiotherapy techniques. Int. J. Radiat.
Oncol. Biol. Phys. 81: 1560-1567, 2011

Chin E, Loewen SK, Nichol A, et al.: 4D VMAT, gated
VMAT, and 3D VMAT for stereotactic body radiation
therapy in lung. Phys. Med. Biol. 58: 749-770, 2013

Qian J, Xing L, Liu W, et al.: Dose verification for respira-
tory-gated volumetric modulated arc therapy (VMAT).

9)

10)

11)

12)

13)

14)

15)

16)

17)

Phys. Med. Biol. 56: 4827-4838, 2011

Oliver M, Gange I, Bush K, et al.: Clinical significance of
multi-leaf collimator posiyional errors for volumetric
modulated arc therapy. Radiother. Oncol. 97: 554-560,
2010

Klein EE, Hanley J, Bayouth J, et al.: Task Group 142re-
port: Quality assurance of medical accelerators. Med.
Phys. 36: 4197-4212, 2009

SRS A AT ARG IS B B WL - AT A KT A4 v
2011. 6-10, 2011

Ono K: Testing of dynamic multileaf collimator by dy-
namic log file. Jpn. Soc. Radiol. Tech. (JSRT) 63(7): 766—
773, 2007

Stell AM, Li JG, Zeidan OA, et al.: An extensive log-file
analysis of step-and-shoot intensity modulated radiation
therapy segment delivery errors. Med. Phys. 31: 1593—
1602, 2004

Kerns JR, Childress N, Kry SF: A multi-institution evalu-
ation of MLC log files and performance in IMRT delivery.
Radiat. Oncol. 9: 176, 2014

TheArgus QA Products Linac IMRT User Guide (P/
N100014669-03) provides reference information and pro-
cedures for using the Argus QA Products application, ver-
sion4.7. 270-283, 2006

Agnew CE, McGarry CK: A tool to include gamma analy-
sis software into a quality assurance program. Radiother.
Oncol. 118: 568-573, 2016

Kojima H, Takigami M, Asano T et al.: Consideration of 1
dose error in dynamic MLC IMRT using MLC speed con-
trol with dose rate change. Jpn. J. Radiol. Tech. 73(5):
382-388, 2017



PREE P 55384 1y

&R

BEESA A — 3 3 7 OB S

HECE, WEBER, HHER, IaRE T
BT AR5 B 4 & DR JT

Jpn. J. Med. Phys. Vol. 38 No. 1: 10-18 (2018)

State-of-the-Art Technologies in Nuclear Medicine Imaging
Fumihiko NISHIKIDO, Hideaki TASHIMA, Eiji YOSHIDA, Taiga YAMAYA*

National Institute of Radiological Sciences, National Institutes for Quantum and Radiological Science and Technology

Nuclear medicine imaging is an important tool for cancer diagnosis, brain research, molecular imaging research and so on. There-

fore, various imaging techniques and methods are being developed and investigated in nuclear medicine physics. In this report, we

introduce state-of-the-art techniques, such as Compton camera imaging, time-of-flight positron emission tomography, semiconduc-

tor detectors for medical applications, image reconstruction and deep learning, which were reported in the 2017 IEEE Nuclear Sci-

ence Symposium & Medical Imaging Conference.

Keywords: nuclear medicine imaging, positron emission tomography, Compton imaging, image reconstruction
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Thb. —hH AA—T U ITEEHERENE LR 5 UTEA
BWE7Z2RREETH Y, KICHAM O 7R 813 IR0
GHHFTICH L. AT, BEYSA A= 2 7 ORI
HAIZoWT, 2017410 H21 H2* 5 28 HE TRET + 5
> Z 2 THf#E S 72 IEEE Nuclear Science Symposium &
Medical Imaging Conference (NSS&MIC) IZ 817 % b L
Y FEHuIC, BRI R RERSER &2 28 2 TR 5.

2. IEEE NSS-MIC [cDWL\T

AL, BURRREHE O BB 5 NSS & EH
A A=YV ZIHICET A2 MICOZDD DT 2, Inter-
national Symposium on Room-Temperature Semicon-
ductor X-Ray & Gamma-ray Detectors (RTSD) & & [ B
fle S Twa. RSTDIE, Him PSRBT MmO
TOYYRITLTHS.

NSS Tld i = v ¥ — R KLY % & 538 Tl
SN2 RS 20 € DR OERZ B, Foehns
DIH 7 EHFEFR - I Tw b, BEHREHINC BT 5
HREMZEF T BHA~OISHIZEIC S FEHICHIETH 5.
2, Bk ¥R v F L =%, PET % Single photon
emission computed tomography (SPECT) B 3¢ T # 12 %
LPMTH L. MR T —yWER, YIab—Tar
V= b EHEEREOTE TRRPELZVENTH L 72

B, FNS OIEBERAMIE OB % 81 5 12 IFERR W AEE
ThH5.

MICTIE, ZOXOEYERA A =T 72OV TD
WFRIZDOWTDREITDONT VD, TeL DHEDHG R
FH D58 Cd 5 72, PET X SPECT 7% K O E2ED 55
FTHOWOLNAA A= v FRREGOWISER S ER E 72>
TWhb.

RTSD 8B MR O IEICT 2 R TH 5. &l
TlX CdTe % CdZnTe (CZT) 72 £ D FE - O EMLIHEA T
BY, ZOPMPERAA—Y I THRHEINRS X HIC
LoT&E7.

8. AVIT M IYAXSEFHRUcAX=I VT

C CHUECIEH D L2 T —~D—D2 & LT, 2
VTN ARATOFEER A A=V Y TEE ORI
ZFohs, a7 by A ATE, a7 b rELASES
LBEDON <O T AN F—EAL L HELAOBRE V5
LT, HUIBOREREHETITETHL. av T
b AL, Fig. LWRTE Y, Sl EE & pun i
WOZONLR b, WEMHER T v ~HErHEL S ¢/-0
LI g CaWINE R $ 2 LT, MM~ AS L
B <P EEL L 72 & E DT AV F — LSRRI % 2
L EoANF—, HAEERAMEZRETS. h
SOEMRN S, H v~ BOFENR A MR FICIEd 5.
RAEICIE, ZHB0ay 7 b UV EELA Ry bR UEL, £
BoOM#ERmMZHI LT, ZOERR)NOLT Y HBOFE
REEHET D, H v A AFRSPECT &EWT Y A —
TR WZ E, PETEEWY YTV %A A —

R TR SR B ISR R R AR A ST [T 263-8555 T-IEMREX ) 4-9-1]

National Institute of Radiological Sciences, National Institutes for Quantum and Radiological Science and Technology, 4-9-1

Anagawa, Inage-ku, Chiba-shi, Chiba 263-8555, Japan
E-mail: yamaya.taiga@qst.go.jp

10



Jpn. J. Med. Phys. Vol. 38 No. 1 (2018)

VT TERDLIERABRIANT—DF Va4 X —
VUTTAIENMREERLIEND, HARICHDNE Z
LNEL DT NV—TTRENED SN TV,
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Fig. 1 Principle of a Compton camera
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Fig. 2 Principle of the WGI (right) and a prototype system of the WGI (left)
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Fig. 3 a) An experimental setup of TOF-PET modules and b) a result of the timing spectrum
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Fig. 4 Principle of a T1Br PET detector by the Cherenkov
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Fig. 6 Signal from reference and OPD detector
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log-likelihood log-likelihoods

A: PET system matrix, y: PET measurement data
E®: MR encoding matrix for kth image, s®): kth MR k-space image

Fig. 7 Objective function of the synergistic reconstruction of PET and MR images

Objective function:
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Fig. 8 Guided image reconstruction using a high quality FDG image to define similarity of a voxel pair
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Fig. 9 Schematic diagrams for a conventional PET image reconstruction and a joint estimation method estimating PET and
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Fig. 10 Regional segmentation for the xMR-MLAA for PET-MR
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Fig. 11 The constant problem for TOF MLAA and property of single events information
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Fig. 12 Joint reconstruction of tau deposition and background image for two scans at separate time points months or years apart
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Fig. 13 Basic idea of using the deep learning for PET im-

aging to improve image quality
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Title: Dynamic chest radiography: flat-panel detec-
tor (FPD) based functional X-ray imaging

Author: Rie TANAKA

Radiol. Phys. Technol. 9: 139-153, 2016

FFRE A bv WX B R : 79 v bSx
TAT 7 X DMRRBEX A A=Y v 7
L R AIE

Dynamic chest radiography (i X #iEjEHG2) &1,
Bl X Ie 7 7 v hXAR VT 4 T 7 ¥ (flat-panel detector:
FPD) % v TG S e 2 47 9 IRICFPD 4 X — 3
YICH D, BEAISFPD #H\WVC, VA L < BV
12T, WA Bk - RO 3 2 10 B AR 20T Tk

WA, BWXBBINRIEE % 5 FPDIX, kol
HX AR L S OBIE < E C o XRE MR 2 F2BL L
7o BRHOE OREE, ERBRET R TAEA) O E D 5 i
M X A 5~ A LX)V (1.9 mGy) N T 5.
VR MR 2 Ml 2 7228 S 2 I, HER O X AR
B ICAP M IS E TG BE 2, + 10RO XAk A * — Y >~
FThHb.

19804 A 5, LI-XHTV ¥ 2 7 4% % H w72 ik e
A A=T Y T OMEREIMTHOINTE . L, ¥4k
Hiwf & 20, ZHEINBICREESLh o7 D
RIEEZT2DD5, 2000412 A > THEMAL E Nk
JE FPDTd 4. FPD DL WHIFHEF L, Mistko@igts
KA OB REIE O [ AL 2 W REIC L7z, Eam e 2 s L
7B X AR W, BERRIE - BE - DBE KRR EE) A
BRENTVAS, FRHEH L2woRs, i - i
5 XME®ME (=W &M OoBEtEltTtd s
(K1), choid, ERAZHERLELSTH, W XARE)
Wi PN R EEOZ L L LTS hTwa. L
L, WIRCToOiHiiiZmd CTHEETH L. ZoMEZHIL
TeDW, FHET Y5 VIHRRIBAN TH 5. DT h i
HOBEREMZAb D AL - WHALAREIC 2 D, BhIE XIS
FPD % M\ 7 AR B0 4 X — ¥ > 2702 & 2 Wi Bk 3R 4l

DEBMENE T o7z (K2,3). BUE, BIWERZ ST
BRRRERIC XD, BWaEZ 5 MBS HEP 2 MEE L T b
BB H 5.

i EF N ORI EEZEAL 7, Kex BRI 2 ) TV
A LCEFTE DI END, FERAIZIIM SRR
PR ICIGH SN AR 5 5.

Jpn. J. Med. Phys. Vol. 38 No. 1: 19-23 (2018)
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Title: Overview of deep learning in medical imaging
Author: Kenji SUZUKI
Radiol. Phys. Technol. 10: 257—273, 2017

FIFRS 4 bV o B WG
T DOREEE
ZH  BARER

BT BT —TF—=

: LDA, QDA,
If\g;;::::“i‘n ut k-NN SVM Dictionary
P (before 1980) by Vapnik learning by
@ Mipe by (1999 Random  Mairal (2009)
Rumelhart forests by
(1986) Ho (1995) *Deep
architecture
2000 2010 2020

\

CNN* won in
CNN* (modified | Neural filter* | Deep belief "

ImageNet by
Alex (2012)

C oL, WES < OB THH ST 5 Hhee
(Machine Learning: ML) ® — 2 T & % 4 J& % ¥ (Deep
Learning: DL) ICB LT, TOMEDOREEZIRY K Y 2o A3
5, DLASEA SN LHIHZT, MAED LI ITELL 727
ZWLODOEEIEIZBIT 2 RENIHHE L T2
(Fig. 1). JFICEZDHIE L 72DLO—>TH %S MTANN
(Massive Training Artificial Neural Network : I K 72 %%
BHROANN)Y L RREWHEDLO—DTH 5 EAAARE Y b
7 — 7 (Convolutional networks : CNN) & % [l L C, £
DOHEERHEREOENIOWT, ZNFE TOMITHRERZ
ATHERL TV L HPMBORFE RS RLELHTHS ).

OIS DD Vg TR SN, RO
WT, EMERIZHET 2 MLEORNDFHAAT LI T W
b, Ok a v IlBYAEFEOERTHEREVDIZ, £
S DI 1L “Deep Learning” &) SHEICEDEINT,
% ODLIFFEVEBEHE L TV EZTWAY, £, 48
U EOHE THNIEDL EFRLOT, IEHEIZIE, BT D
bOEATIETHML%EZDLEFFETREZLV) HTHS.

DLAIAL HE RS HHIC ORFEOFEZDVHIEL, £ D
LY, TOHAMEZRL TE/MTANNIE, Wiff%z
ANEFTHMLE VS HIZBWT, DLO—FTIEdH 275,
—#M97% CNN &1, EARAARLIZ CNNTIE, %V F7—
7 OHTI) OIS LT, MTANN T, % v F7—2 04t
%fﬁikw5ﬁﬁ%&é.%@tb:,anmuCNN
L CRMAR R 2835 2 EARET, 72 FE
WL SN BB D RIS % (Fig. 2).

ERDANCL AR TIE, MLOGHRBIE LT, WAL
IRAE DR, WWAORB O, B, S, FEE
DOWHFTR, —WICT T v 7Ky 7 A LEN TV MLO
Za—=F )4y T =7 GO E, Thd 5 DL
BT E2 GO & 95 &35 K121, €0, HEZ#ELT
WRE VAR Lo TV A,

2 EX#
1) Suzuki K, Armato SG 3rd, Li F et al.: Massive training arti-
ficial neural network (MTANN) for reduction of false posi-
tives in computerized detection of lung nodules in low-dose

computed tomography. Med. Phys. 30: 1602-1617, 2003
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Title: Physics of epi-thermal boron neutron capture
therapy (epi-thermal BNCT)

Author: Ryoichi SEKI et al.

Radiol. Phys. Technol. 10: 387—408, 2017

FERE A SV @ BAMRPEFIC X 2 & R Pl Pt
HEowH (St BNCT)
HH M st

A FPPETIPEE T (BNCT) O 7EiE, < 25 ETIF
THAETLEP T EHCTITbIVTE S, Kok, Indds
EHCTRAESELPETFH (BT 2Hvs 2
EWTED IR, ENEHCEIEAIC > TE
Twa. Al ¥a—@mid, #ASPETBNCT O 2 3k
BEPSEHRIZO LI ETH L BRZZHDTH 5.

ALY 2—TIl&, RWICBNCT DB %ML, Hiv
THIVPET BNCTIC £ 5 8RN G O ERZ R L T
Wb, T%bb, BARPETFBNCTIC & 2 He 5 i,
FESE VR LTI IS B o #vh VPl SOS O A (‘He
ETL) EAEERE E OMEMERIC X D fThR, EE
FREIRT LT, BT X OB DR E R
(7)) EBEIFEFZEOHMEMFHIIL L 2 EdR5N
Twa. F72, AR TOHRMET ORHEBEZ FHHE
L, GETREZES DOHETHROAFN AN F —End
MBS 5 2 & 2T W5,

BWC, EvFhruyIal—yarreBilieMiHEE
BAE 7 7 ~ b ATk L TITv, AD (advantage dose) 3 &
CAD30ZRIFELTWwWA. T 2T, ADB X UFAD30 I,
LSRR &) ICIEF RO ¢ — 7 M & AT 11
BIU1BII RS THL. K2, K31F, chzhdhik
FOAFZ ANV F—LADB L UAD30 & DBIfRZE R T
H& ) BkeVOAGFZANF—ITHLT, IO RKE
B ENDNL. EHIHEL ORI ZETVLLT,
MRS 2L, mRERIR (SRR & IERHRRO ¥ —
JMmEOL) 2RO, M4 Tw5. TOHEL 1
keVOAF I AN F—D L X BHFAGEIRAE 2 5.

Db X512, KB —HoOMELigET oL Ea—
L) X DiE, BNCTO#IFE A, BNCT O HL % 4l
BIODMHE ) FHPEL TV 5D, BRI, DR T L,
WY 22 Rl BB 22D 20 ) RV DT, BNCT D)
FHRLETTERL, ZL0F FRICRFERER S WD)
2 (BNCT Z @it & L72) MEWEZZHET 5720 D%
e LTHATWRET S E X DT Ry,

2 E Xk
1) Seki R et al.: Physics of epi-thermal boron neutron cap-
ture therapy (epi-thermal BNCT). Radiol. Phys. Technol.
10: 387408, 2017
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Title: Energy-sensitive photon counting detector-
based X-ray computed tomography

Author: Katsuyuki TAGUCHI

Radiol. Phys. Technol. 10: 822, 2017

FERS A B & 2L F — Z M7 A R g < —
ZDXHEA 2 ¥ 2 — 5 Wik
HH L HIRAT

Title: Fifty years of computer analysis in chest im-
aging: rule-based, machine learning, deep learning
Author: Bram van GINNEKEN

Radiol. Phys. Technol. 10: 23—32, 2017

FIRY A4 MV BEWiE T > ¥ 2 — ¥ T 50 4E 0 #k
A= b R— Ak, BEREE, RESE
%% : Bram van GINNEKEN

1895 4F 12 Wilhelm C. Rontgen & & » TH A X 72 X#
i, TCREBRICHOOND L) ICh 5728, EITHWS
NTWDREFRXMTH-72. L, diEXHEHw
TWV2IZd b6, HRICAH SN TV DIRBES
NH—DIANF—HTHY, TOWEVTARILF—D
HHIZIFEAEHHIN T oz, EFE, AV F—
& MG TR B 25 (energy-sensitive photon counting
detector: PCD) 2B ZE &, RESHTHRHEIND L9
W7o T& 7z HRIC, BEHEAXHBI ¥ a— 5 WiEke
(CT) Tix, W{EZWIHICPCD-CTY AF207a k%4
THOREENDL LI oTELZIEDNS, TNHEDV A
T LIV TARER TRl 217> T\ b. PCDIE, BIfED
CTHIW# TH 5 T A )V F — & 40 B 1 7 (energy inte-
grating detectors: EID) & 13 & ®h2 X =X 5 %
THILILL>TXMERIBL TV A, 2, =L F—
W (bin) TG TR B, WETREN LML 5T
LRV TOEREHLZENTE L. BRI, #5145
DEMETHFSRPEABHEELZ RO L Z LRI S, L
25T, TRS5DPCD-CTIE, BFCTA A=Y V7D
X)) MerH e CHizRbHEWRICT 5. flziE, 3
D EID-CT CTAF % ¥ L72Ha, WO ERA 2851
MEATDVLOPOWENFH UMEMERT LMD
%. PCD-CT %, BAEOBIRIGFRENI IS L 72 CT i CTHi
WENLCTHEEZWET 2253 THRL, WEARZEET
LWEOERRLHR AR R T 2 2 E RGN R KEE L &
BUREMED B B, LA L, PCDDIFEIZIZSA VT v 7R
FXx =V TV IR EEMEREIAVE—HIEEES
ZBBLELHH0T, HKFHIZBEWTPCD-CT 2% T
72O DREN LB NBLETH L. ORI TIZPCD,
PCD-CT ¥ A7 &40, BURE BN ZERIEHOFRDOTF
HWIZOWTHH L T 5. BUE, PCDOWIZESLHTERIT-
TWAHFZE#E, PCD % VW zfiREBENDISH %% 2 T»
AL o TUHDHHETH D EEZD.
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L5 BT E RO 1966412, a2 — 5 HiED
¥ (computer-aided diagnosis: CAD) & \» 9 B D42
BRICHDTES LY. CADDOSFIZBWTIE, WEH
XHGR W CTIx, WD Z AH L EICHIET R D—>
ELTHEHEINTE .

COMBITIEZ, ¥ 31 TCADDELE, CADD
WHICEH SN TOWL— b R— 22, EDXHIZLT
BB Y A, Z LT, WEBHEBIZIEBIF 5 CAD
DY MATRBFRBANN R E o 2BIRICESL T TR
BHFL72ET, k7T ary2TId, ZOEBFHORERL
BiRZZ L DBELEP T 2 794 M 25 1H LSS
LTwWb., 22T, WEFHICE, L REWEE»E T
N5, ZORFTIINENLRER-EFEO -2 THLEA
A H A v § 7 — 2 (Convolutional networks : convnets)
IZDOWTDH, FHEIT->TV5.

v a 3o, MHMEHRO 3 Y E 2 — 5 FITICE
T HRA RIFEICOWT, DR EFFEOBL# ML
TWw5., 73 a 3Tl MWEHEMXBRICBT 508
oMM ERE BRI IConwTHERLNTBY, ik,
P n Al S AL 72 IR IR A I 9 2 DL O W FE D i w3 b
Ao TIEF ITBBR G

v g rak5TiE, MigE (R i TR o
Roft<, [EHROBBICBI 53 v ¥ o — & @il
DEBIZOWTIHRFL, €273 6T, CTIXBITA
ik i OMIIZOWT, £33 Y TTIECTIZBITAS
HisE OB OVTHAI L TVWDE,. INS5DIZET
N5 CADRFFED A 7 4 Vid, B LA DHEBICB N T
HWTBEIHE L, 22 TRIFERBEEOEANRICHBIT
BLEMFFED I EOEADRH SN T 5 (Fig. 1BR).
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1) Lodwik GS: Computer-aided diagnosis in radiology: A re-
search plan. Invest. Radiol. 1: 72-80, 1966
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Title: Two-dimensional breast dosimetry improved
using three-dimensional breast image data

Author: J. M. BOONE, A. M. HERNANDEZ, J. A.
SEIBERT

Radiol. Phys. Technol. 10: 129-141, 2017

MRS A PV s ZRGCAE MR T — 5 & v THEE S
N7z ZRoCFLEHGE O EH

#% :J. M. BOONE, A. M. HERNANDEZ, J. A.
SEIBERT

Title: The current status of eye lens dose measurement
in interventional cardiology personnel in Thailand
Author: Anchali KRISANACHINDA, Suphot SRI-
MAHACHOTA, Kosuke MATSUBARA

Radiol. Phys. Technol. 10: 142—147, 2017

FRE A PV Z L ICBITAHOIMES V5=V a
IRIRIE S DK SRR I 2 D FLIR

F% : Anchali KRISANACHINDA, Suphot
SRIMAHACHOTA, Kosuke MATSUBARA

KRFL T, CT % H 722 85 o = K IC 35 Wi {5 o fif
MZATV, GERO R ITILG Wi (2 3BT %P3 FLIR M
(MGD) O#t it # YT 5 3 o0 WELRMEMN L LT,
) EEE, QABERE : ARSAHEE, O AE®E A
WA, ICOoOWTEB LTV

ORI, WEROIEET VO 4-5mmEITxf L
TL5mmETHY, IhF TEHIBREEFRIT50% & &
NTW7eds, 1620%Th b EMEINTVE. 361
ﬂ%\ﬁi%%ﬂ%k%%#—% WKRESRTWwS E LT
WET7 7V FAETFNTH o720, EBIITINIAYE
Kﬁﬁbfﬁ@,ﬂ%*bt%ioTWé;kﬁméhf
Wh, ThEEEL, EryalvagErHunizEsIVitaE
IZBWTIE, ﬂ%%%@rm%ﬁ%ﬂmm@%ﬂ%¢bu
7 AGAARITEE L, %D D 83% KFE & I (100%) 12
HELTITbRTWAS

VL, 30 DffH2AN 2 U & H I L 72 Ao O
A BV T, MGD OFREE & 72 5 DgN 255 R 112 30%
WYL THIEDPRENTVS, LEhoT, ThFE T
fili £ 172 MGD 13 30% KA & 72 5.

RESLTRESN TV LML AEET VI, ABEYA

RV U7z AR DA E5 4, ROAMRDOYEESA LAY
FoATODgNDOHEIZDONWT, XARZ L& ER
EhETRLTH 5.

P AR (AR

DIMEA ¥ 8 =RV ¥ a VIHWOEREHL, BB
BANEYNEH ST WiiE, IROKEAROR AT
BT EPHBEN TS, BUE, KA ICHET S
HEMZWED 72D D@ 2 HHEIIFEAEL T, B
T, OIS v 7 =Ry g VIEBEICEYS L Tw 500
MEE, Hhli, BRI O 3mm =Y =T L 5K
SRR DM EAS, 284 Ty MFFEE LT 20154 L
k, FAENI2HiTEBIN TS

Z®9H 5, King Chulalongkorn Memorial Hospital T5%
MiL7242%00IME A ¥ 7 =XV Y a ViBROEEE %5
G L72BEMIE oIS CIEOERE LY I Ak v X
(optically stimulated luminescence, OSL) #t#at 2 fliH L,
éf@ﬂ%ﬁﬁ1oﬁ@hh@ﬂBLN/y%nmﬁiﬁ
BOWED 72D\ BEHRTER O Nl OEofrEIC, 22H
® InLight OSL/YN v ¥ % 70um # & M m B £ 0 3mm # i
W5 DIE O 72 DI TR A DSl O BE DAL 15 H
L7z $72, 164D, L,\JI[L"‘{ v 57 Nyy g VIBREOSE
H ORI DOWED 72012, BRI A 7 4 O P
B L UMIIZ nanoDot OSL 1‘?% G EnENEY AT 7.

ZORER, HONTEMOFFEMMED X KSR
fili #2132 0.801 mSv B X UF5.70 mSv T - 72. nanoDot
OSL AT ClllsE S N 72 4E M DI K SRS AR A IR
T8.059mSv, AIRT3.552mSvTHho72. F7o, 2%@
DIEEMEIZDOWT, RGP 7 A DLV O &

& 0155 N7 KR = A 20 mSv & 2. T b\f_.

COLE 22— T, FIMERE ICBI A AKMAE
AR e BREE 28 LB S M7= R & A L 7212102, ki &
FIBEOBIER, BEHRIC X B HWEEY 27 22T 5720
DI, BIUOKEABEOWETEICOWT, ThEh
ARV RTLRHL TS, T2, 41285001081
V=RV g VIHEHRERE OB AR E ISR A8
4 ay MgEo—EE LT, EHFEHB L OE_FHOT
J& fti 3% T & 4 King Chulalongkorn Memorial Hospital
T, 16LDOLIEAL v 7 =NV ¥ a VRO ES %5
Gl U CEM S N KRR NE OB ST
%, ZOWMFEOFEMZFBRIIHER, WORERLISBNT
WHELTWAEOTY, e TBRIhz .

2EX M

1) Matsubara K, Lertsuwunseri V, Srimahachota S et al.:
Eye lens dosimetry and the study on radiation cataract in
interventional cardiologists. Phys. Med. 44: 232-235, 2017
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Report of ASTRO2017
Taiki MAGOME*, Takuya MIZUTANI

Jpn. J. Med. Phys. Vol. 38 No. 1: 24-26 (2018)

Department of Radiological Sciences, Faculty of Health Sciences, Komazawa University

1. FU®IC

201749 H 24 H~2THD4HI, 7AV A DH ¥ 71 =
TN TR S 725 59 IR ER S IE 5 5 2% (American
Society of Radiation Oncology: ASTRO) {2 &Il L & FK»
7ZLEL7Z. SHoORERTHLY T4 ZTIET A A
DOVEEFICAE T AT, HARD» S OBEATHE b EITE N
TEVFT. HHENOHDH S, &ikd 25°CHI# & I
FWICHI LRI WAHETL, oy TF1 2 Tid "7 74
F—r " LHIFENTBY, EbolTthdh ) 9.
T AN ARFHBEROIE S RE ST T3, FERY
T& 4 San Diego Conventional Center (/%Y 7 1 T #ifit
D3RI EDL ST, EBRZEOBBEOKRE S ZHD YT
DICLE LA KYEERFRCICHY, K15 R0
mldRETL.

2. BEER

A OWIEED LI, B 1EDOKED [Survival time
prediction after radiotherapy for malignant glioma patients
based on clinical and DVH features using support vector
machine] &) ¥4 MVTRRAY —FEEITVE L7
FEME 7238 % AL L TR I IE 5 O T G e 7 0 HE A7 1]
MEZTFHTHLEVINETT. DVHAISH SN HHIC

mzZ<, BECHETIHRT—5 (GER, MRy 2%
5 ETTFURBESMEST S W) e EEEL
F L7z KBICE > THD TOMWIVERT LA, M AH
WEMZZTFE L7, HEOWEGENIEI — 71 v 7O E
bHY, GALPEETZIEZTLILENTEE L
BOWEHTEI Y FLAPMFLII 2= r—2 a3 V&I
N7z V) T EFRELRERBICENY F L2

3. FEhEYD

4 4E D ASTRO I, S HEE: (immune therapy) & Bl
¥ (machine learning) 25X 4 ¥ @ M ¥ v 7 TH HHIZR

LAED ASTRO DS CIRDIAWVRHE

BRI DR AR U R [T 154-8525 RGBS X BN 1-23-1]
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