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Current status of treatment planning for carbon-ion therapy

SH B

Hirofumi Shimada

Abstract: Statistics of the patients treated with carbon-ion therapy in 2020 were summarized.
Planned beam parameters such as the port directions and types of the irradiation methods were also
summarized.
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Operation Statistics of Heavy lon Irradiation System

hEER

Nakao Masao

Abstract: Increasing the availability of the entire treatment facility is important for the spread of
heavy particle therapy. Here are some operating statistics for FY2020. There is also explained some
of the problems and how to deal with them. Both tangible and intangible measures are necessary to
prevent the decrease in the availability rate due to aging of the facility.
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Fig. 1. Monthly operating statistics.
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Fig. 2. Monthly total availability (orange) and treatment availability (blue) operating statistics.
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Comparison of water equivalent path lengths toward the revision of the
calibration method of CT-number to stopping-power-ratio conversion

B BE
Mutsumi Tashiro

Abstract: Toward the revision of the calibration method for CT-value to stopping-power-ratio (SPR)
conversion at GHMC, comparison of water equivalent path length (WEPL) between the two methods
was examined for various clinical cases. WEPLs from the patient surface to the distal end of the target
were calculated for the planned beams of the cases using the old and new conversion methods. The
difference of WEPLs was 0.24 mm (0.25% of WEPL) in standard deviation and 0.68 mm (1.17%) at
maximum. These values are less than the expected beam range error of 2% originating from the CT-
value to SPR conversion error. The influence of the revision of the conversion method on the dose
distributions is considered to be negligible in practice. The revised conversion method has been
adopted in clinical practice for dose distribution calculations in the treatment planning system since
January 2021.
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Fig. 1. Old (black solid) and New (red dashed) conversion functions of large FOV (550 mm) for
trunk and small FOV (450 mm) for head-and-neck CT scans.
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Table 1. Water equivalent path length (WEPL) extracted for various cases and beams.

B&S H&N Liver Lung Prostate Uterus All
Old New Old New Old New Old New Old New OIld New Old New
N 60 70 30 100 50 20 330
WEPL (mmH20)

AVG 122.0 121.9 80.3 80.6 130.1/130.3 60.3 60.4 200.5 200.8 160.6 160.4 109.4 109.6
STD 47.7 47.7 134 135 249 250 228 228 6.3 6.4 30.2 30.2 55.8 55.9
Min 38.6 38.6 539 53.9 93.2 93.1 29.9 30.1 188.6 188.8 112.0 112.1 29.9 30.1
Max 189.0 188.7 111.9 112.5 163.9 164.3 121.5 121.3 213.8 214.4 211.0 211.2 213.8 214.4
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Table 2. Difference of WEPLs (AWEPLs) between the two methods.
B&S H&N Liver Lung Prostate Uterus All
N 60 70 30 100 50 20 330
AWEPL (mmH20, %)

mmH20 % mmH20 % mmH20 % mmH20 % mmH20 % mmH20 % mmH20 %
AVG -0.09 -0.08 0.30 0.37 0.23 0.17 0.05 0.12 0.35 0.17 -0.18 -0.11 0.13 0.14
STD 0.10 0.09 0.16 0.18 0.17 0.13 0.14 0.29 0.13 0.07 0.32 0.20 0.24 0.25
Min -0.31 -0.29 -0.12 -0.18 -0.11 -0.12 -0.37 -0.59 0.05 0.02 -0.68 -0.43 -0.68 -0.59
Max 0.29 0.19 0.66 0.66 0.53 0.46 0.40 1.17 0.62 0.30 0.30 0.17 0.66 1.17
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Fig. 2. Histograms of AWEPL expressed in mmH2O (a) and percent (%) of WEPL (b).
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394-399.
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BREIRTEDPTAVEVRLELBEAD

BEREFNEME DIRF
Examination of the position of patient calibration depth measurement in
case of shifted weight point from the isocenter

A B

Mutsumi Tashiro

Abstract: In case that the position of the weight point is different from that of the isocenter, the
amount of deviation of the measurement position from the center axis at the patient calibration depth
measurement had to be set manually. Even after the update of the irradiation system in 2014, it is still
unsupported when the treatment couch rotates like non-coplanar irradiation. In such a case, the
coordinates are manually input at the measurement according to the check sheet of the weight point
shift, but the manual input has a risk of inducing a mistake. Therefore, the calculation method of the
deviation amount is presented here so that the system can automatically calculate the deviation amount
even with the couch angles.

1. IFC®HIC

Wt v 2 —CEAL TV 2 HERTIEEE ik, EETRA (Wbw 5 ICRU £HEL) 1o
LT —LDUGMENEEINS, — RIS, T4 VY 2 PTV LI ES . ##f
BN TA VRV 2 ER—TH L LS\, LL, PTV ok, U R 7 lEgs~
DRI D 72912 MLC 288 — AFFDlifHEE CREINDE &R ELL . TA VRV X
AT OEE R R R WAL, % Ofth PTV N TRED i 03— 72 i & fL 215
REET 220D 5, IRERSHNCT D 2 BERIEFHE C I3, MERRA~0REL
E—LDE=ZAv Y FEOEBRBEEICI Y RDOEND, ZOHEIE TKRIEEIIL vy v
7 2 AR L 7ZIRBECOMIRT — & D SOBP HLEX TH %25, v — Lbih & Tl 72 /T
(A1) 1cow»Tld, MLC 235HHE & L7z 5 CHIE M Th N o, MERRALBT A V
VR EREIEARICIE, ZOTHULELZTHARICT O LCET 20EMED 5,
BERIERAER OO T O LROBE L, UENE T X TFANIC X 2HEHE
THo722, BANICE ) A7 BEWT 2 7-0ic, B 27 2l cHBIEHR L C&E &
N3 X524 FickEINZ, LrL, /va 7?7+ R0 X5 ciBEE mEs vz
56 ORIFERTHENIC D W T HBIRRIG TS 5, B mO CRON L Z b, 2D X5 7
GACRBRERREOF 2y 27— M Lo THIERICTFAN 2T 22 o T
205, FE IR b 2 28I 2 O ICEE L 25 Ao B IcENTE L F, I A EFRT
LIVRIBH B,

Z T, WEBHESD 255ICD VAT AICHBIMNICTNEZEIRE T 2 X 5 icdyg
T, 20T ETER T I LT 5,

17



2020 GHMC Annual Report

2. HistER
2.1. ¥ LEDEHAE

MEBIRREDET A Vv 2 B 2560, BEBIEFRHER ORGSR X7 L ToHl
E BB OGRS LT ICRT, & 2Tl
e JvaZIFH (Rotation YD) IZxnd 3
o GHHEIRFICH —Uff ¢ AT T 72 B — 2B B
o Ik HEEH a2 — &%, Head First(HF) /Feet First(FF) D& T #—icik 5 X 5

23 %

CLERHMELT, I LEDREAE T LD S,

TAY Ry ZEFEEET 5RO EEER (Fig. 1(a) RICEKE S LM ETER R 25,
Eo X o cBE (RliE) 3220%5MH L, & O ICBRESRAE GRS (Fig. 1(b)) ~o R
HaziT o,

(b) Beam irradiation system

(a) Treatment planning system
(Beam direction = Z)

7A Y

¢ = 0° b = 90°
Fig. 1. Coordinate systems for treatment planning system (a) and beam irradiation system (b).
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Table 1. Simulated treatment planning conditions

Patient position HFS, HFP, FFS, FFP
Beam direction (¢, (deg)) Vertical (0), Horizontal (90)
Rotation angle (8 (deg)) -20 ~ +20, -160 ~ -180
Roll angle (¢ (deg)) -10, 0, 5, 10, 15, 20

3. ¥¢8
PR LZZEtE BT, JvaroF (m—T—va v Su—LBIIRLT 52 eH
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GHMC [2H1F3 2020 F£DF—F RERKRRICOVT

Usage Survey of Range Compensator at Gunma University Heavy lon
Medical Center in 2020

1‘ 7|§—.|- E/}“_
Akihiko Matsumura

Abstract: The range compensator (RC) made of high density polyethylene (HDPE) is used to adjust
the range of carbon ions to the target in patient body at Gunma University Heavy lon Medical Center
(GHMC). There are two types of RCs. One is fabricated by drilling the HDPE block and the other is
fabricated by punching HDPE plates and stacking them. The latter one can be prepared in a relatively
short period of time. Some kinds of heights of RC can be used to fit the target size in clinical practice.
In this report, the result of usage survey of RC at GHMC in 2020 is summarized.
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IMRT ;&G tEZ D #RE

Number of IMRT treatment plans

BH B
Makoto Sakai

Abstract: In Gunma university hospital, we prepare approximately 300 plans of Intensity Modulated
Radiation Therapy (IMR) per year, and the number is increasing every year. Therefore, reducing the
workload has become an issue. In this study, we investigated the annual number of treatment plans
prepared. Also, we examined the number of SIB plans that were judged to require re-planning when
dose distribution was confirmed during the process. As a result, the number of IMRT plans increased
at a rate of 10~20% per year in almost all sites except the prostate, and the SIB method introduced in
2018 contributed significantly to the reduction of workload. In addition, there have been few cases of
re-planning due to deterioration of dose distribution, suggesting the possibility of reducing the number
of dose distribution checks.
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Installation of X-ray radiography system for animal positioning toward the
application of Carbon-Knife fine beams

HA B, 508 BFE. W F=0
Mutsumi Tashiro, Yukari Yoshida, Yosuke Kano
Abstract: An X-ray radiography system has been installed on the scanning beam port at the treatment
room D for precise positioning of small animals toward the application of fine carbon-ion beam
experiments. We describe an overview of the system and show the test result of the X-ray imaging.

This system is expected to be useful not only for the carbon-knife applications but also for general
scanning irradiation experiments.
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Fig. 1. Schematic diagram of device configuration and connection for X-ray radiography system.
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Table 1. Basic specification of the X-ray module.

Tube voltage 10-60 kV
Focus size 0.05 mm

Tube current 33-166 pA

Max power output 10w
Window material Glass
Irradiation angle 20 degree
Operation mode Continuous
Dimensions 279 x 101 x 101 mm?3
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Table 2. Relationship between control voltage and output.

Control voltage Output
Output voltage control input Vcon 1.67-10 V 10-60 kV
Output current control input Icon 210 V 33-166 pA
Output voltage monitor output Vm 1.67-10 V 10-60 kV
Output current monitor output Im 210 V 33-166 pA

X HREEE D FRICIE *Aﬁ®ﬁﬁ®ﬁ5#% K2V EILTHBREOB X Mo HT) &
%L%J:i 370l LA ZYyRDRA v F2BECHL, XRIEED V) E— b 24 v Fii
T_._(ﬂ:[/fg_o

2.2. 75w bzt Y% (FPS)

X MOZBEEHRE LT, BIRE I =22 (]k) D7 F v F 4% v H(FPS) (C7942CK-
EWRA L7z, NI E LT L 72 KE X (12emX 12em)Z F8 b, HIFRE VA4 XH3+57
NE WD D0.05mm) e L CTARBE 2SR L7z, FPS DHEARLAR%E Table 3 12787,

Table 3. Basic specification of the FPS.

Pixel size 50 x 50 ym?
Photodiode area 120 x 120 mm?
Number of pixels 2400 x 2400 pixels
Number of active pixels 2240 x 2344 pixels
Readout Charge amplifier array
Video output RS-422 (differential), 12-bit
Output data rate 15.15 MHz
Scintillator Csl

Incident X-ray energy 80 kVp

FPS ~DEJIZ 0.1V REDREWN KD b L7290, FPS A —H —CfEHEHEO H 318
JREIR(RIGOL DP832A)% Fi\27z, FPS OillflliZiEin+ b =27 2 (#k) OHE{RINEY 7 b v
= 7 Hipic (U8913-01)Z T\ 3, TNl x4 I v 7 OfilfHlnE S 17> T

%, 25 OHIEE 5 CH{R T — X DEZIE X, PCle LR — FCTH % 7' 7 ¥ K — F(Active
Silicon PHOENIX-D36-PE1)% 4 L CTfTHh L 5,

IXBEY2—-IVDERE
Xﬁ%yl~»mﬂtfu\me~A%%fﬁmf%5l5’\:Uf—ﬁkﬁu<%
IR — MCERIEAIREL 722 X 9 i, OB Z8YE L 72, D =IGK — F © T il ic
TCAIRRHDOL v o 7 ARV ERHRETE L X5 ICho T8, %@ﬁwﬁ&ﬁ
—JERTRDODICERETEZ 2D Z8YEL 72, Fig.2 ICFR— MCREINZHEEOERE LR
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T XEY 2= MU — 2O ) A =2 BRI fFFoins L5k T b, X
Y 2 —nd, X RIERICE X MEOERBREROL—L 74 v FIc—HT L5
EAX ., RERENEIC IR I 2 2 ERAREE o T3, 2 & 3haTic, uhe
— LMD Y X—2DFEDAHEL 7o T b,

FPS filI3BRCREHOBEREEI Ty, 2070, Bk BICEH 21T
LA, RO THNCERE L7z FPS ikt LT it EHZE % 5 L. friEkoic FPS
DHRIY FrClRE %3 2 FIEAMLE L o T b,

Fig. 2. Photograph of the jig installed in the port, built-in X-ray module and collimator for fine
carbon-ion beam. The FPS and an animal sample for imaging test are also shown on the

downstream side of the port.

4. X #Rima R

Fig. 2 IT/R I 7= dkRE©, Ak (C57BL/6] =7 &) ZHAWT X SRz 17 - 72, 15
S NF RO —#% Fig. 31073, Fig. 3() ka2 ) A — ML oRE, b)iE¢l mm o2
VA—=ZEHALIREDHERTH S, 20 2 MoERZENRZ Z LiIcky, @Ak ETo
v— LS EERFET N TE DL, AL, X077 v e — 2R D720, XHRIE
ML, 2V A= FPSOMEICLY, wmEIniza) A—2DOBOFIE, EELD HARKEL
RAZTWEZEICFEEPLETH L, WELZ X IRHB AT 20X 0TIV A =20
TR AIRETH 5 2 L R I Tz,
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Fig. 3. Part of the captured images by the X-ray radiography system without (a) and with the
collimator (b).

5. ¥¢8

Wuhe — L oEIEST~DICHZHIEL T, IBIEZED O X F v = v 7K — M X #d%
VAT LBEAL -, S OERPCHIESESICEET 3 L 2R T L LB TE -,
CDYATLIHUNE — LIRS F, IHEE D oBWEROMEHRO ICHIHAEETH 3,

SE X

[1] Keawsamur M, Matsumura A, Souda H, et al. Development of stereotactic radiosurgery using
carbon beams (carbon-knife). Phys. Med. Biol. 2018, 63: 045024.

[2] Tashiro M, Souda H, Torikoshi M. Dose distribution reconstruction of fine carbon-ion beams
using iterative approximation. Jpn. J. Med. Phys. 2018, 38: Sup. 3, 77.

[3] Tashiro M, Souda H, Yoshida T and Sakurai H. Filtering process examination for dose distribution
reconstruction of fine carbonion beams using iterative approximation. Jpn J Med Phys 2019, 39:
Sup. 3, 22.

[4] Tashiro M, Souda H, Yoshida T and Sakurai H. Reconstruction of dose distributions for fine
carbon-ion beams using iterative approximation toward carbon-knife. Phys. Med. Biol. 2020, 65:
225023.
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REANEE = Z R L -BERERHE ORESH

Evaluation of dose distributions for the layer-stacking conformal
irradiation with intrafractional movement

REE BFH. BN B #H %
Yuki Hasebe, Mutsumi Tashiro, Hiroshi Sakurai
Abstract: While layer-stacking conformal irradiation can reduce unnecessary doses outside the target,
intrafractional motion may worsen the uniformity of dose distribution in the target. In this study, we
calculated axial clinical dose distribution changes to find out how much internal structural fluctuations
affect the target dose uniformity when the target is displaced in the beam direction. As a result, we

found that the dose change exceeding +5% in the SOBP region occurs with the displacement of 1 to 2
mm.

1. IZIC®HIC

MRS e — 2 2R ICHE L CELGbE CRET 25T b, Eisto 7
1 ¥ &2 U O AR DRI X AR AR 2SR CIBIR DS ATREIC 7e B o S AR HE G i
&) /7 A E) & OGS X YRR~ DO KEAE & 2328 3 5 L B — R L5
2729 BFURCIHMARNISGE ICE & 235 2 54 1A S hTwiny, 5 F CIopEiliEFEnc X
% T IR AR HE S o P BRAR I E 1T X 2 BB — 0 FHfi o3 T LT B, MIRERRFSE ¢ 13
WHORTAZBCHAET IMELHICEH L, ©— 287 mOERNESR) & 2 i 5 iR
SR L ORERET 20 %2 -0 I ES I & 1T 5 72

2. Ak

Ef% 90 mm DEREEM 2 4E L, AP0 %8 2 ©— Ll EoMRESR 2 5HRIC X » il
U7z, HE ORRIE T — 2 LIRREHEEEE 2 IO L2V = 4 MEWRFEEREH L <, EED
TR & IR DR T EEZ W CHE L 72, #IET — 2 2 v — 4 L7 mNC 25 mm 30
7 PLTY A PERECCEEL, BV RIL(RBE) % % U <R L 72, RBE §1H&
TRHMET =220/ ON2EE LD a., JHICFRB(BERMRRICNT 282 7 4 ZA0fkE
W)L 2 2 iz X VB L L Canmixs/Brix 2 FH L 72721 RBE Z5HR L 7214, a
BIFLQ ETADANTFAXA—=2THY, LET IKKET 5, 2L THENIR T A AL — L4
il 75 16 DABRI AL D R I H L 72, Fig. 1 10K L 2RI EILREECOETREOMTH
BRIC3T ATARD D, TEDATA AEFURKD ©— L% £J5A(- 1 ©— L4 EFTTH,
+ 1 E—LFRAIICY 7 b LAEROMED M ZFE L, SHE Tl — 220 X VR
WIZERr 2 B L 72, B L 72484070 1IC o T SOBP WIC 3 1F 2 L5 & ic it 5 28L&
Hrke, £5%EIEHEL L CREY RN L 72,
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Fig. 1. Depth-Dose profile for each layer with static condition.

3. BRELER

HEEROFI % Fig. 2 18T, WUTHE 100%1 5 L T-5%% B2 T\ 2 S HAE L
TWEZLBMERTE L, ATAAFET LB L ICRRKDOMBELCEZ R L 248 % Fig.
3ICRT, ATA RBIAMREZWME ¢ 2 L, & & IEMED b RADHEZI 5%
B D, ZDbOBNOENEEZEY H L 7455 % Table 1 1733, Table 1 O#EHE X
D, ZATAZABENKEL BRI EE/INEMERBINLTWE 2 ERRENE, 274 2%
ENRKELBRDBLATFARADTIAL PN 5270 CTHb, £/, VT4 POKRE LR
54 AFERY 7 P LEBAIR 1-2mm OZEET b BAMBZLRA 5% % 2 5 Hiss
FAET B AT E NI,

SRR I OMBEO R, FAORER Fo T b, EHICI 3 RKIH
ORI T 2 MEZ(LOEIGZENT 2130, FEHNOEMAY—FERH Y, Zh
SEEET S LIc X VL E B AR B B,
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Fig. 2. Physical and clinical dose distributions with -5 mm residual range shift for the 6th and

subsequent layers.
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shift started.
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Table 1. Minimum shift amount with maximum clinical dose change exceeding £5%.

Layers Minimum shift amount [mm]
[th and subsequent]

- direction + direction

2
3

6
1
16
21
26
31
36

N
—_

O W W W W W NdDDN
W W W NN 2 A

4, W5
YIAPORZEVWRTA RICEOTIE 1-2 mm DERNZAMIC L 0 AR E 2 233 HE p
L7 t5%% B2 2MEEARAETZ 2 LR E N,

SE X

[1] Tajiri S, Tashiro M, Mizukami T, et al. Margin estimation and disturbances of irradiation field in
layer-stacking carbon-ion beams for respiratory moving target. Journal of Radiation Research.
2017;58:840-848.

[2] RAEAA. BERFHRIC X 2 WP (A 17 )5 AR IR A o A 8 oA HIE & 5Pl SRR
AR L. 2020.

[3] Kanai T, Kanematsu N, Minohara S, et al. Commissioning of a conformal irradiation system for
heavy-ion radiotherapy using a layer-stacking method. American Association of Physicists in Medicine.
2006;33:2989-2997.

[4] Kanematsu N, Endo M, Futami Y, et al. Treatment planning for the layer-stacking irradiation

system for three-dimensional conformal heavy-ion radiotherapy. American Association of Physicists
in Medicine. 2002;27:2823-2829.
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X#RaBEREICK > TRET SR ETFORABRNAE

Pilot measurement of neutron flux generated from a LINAC

BH B
Makoto Sakai

Abstract: The number of patients with a cardiac implantable electronic device is increasing, and
there are concerns about malfunction due to radiotherapy. In particular, high-energy X-rays (>10 MV)
produce neutrons through photonuclear reactions and high-energy neutrons would affect electronic
devices. The Japanese Society for Radiation Oncology guideline classifies X-ray therapy with more
than 10MV as high risk. However, the evidence has not been sufficiently gathered. The magnitude of
the risk is thought to depend on the irradiation site and environment. In this study, we investigated
whether it is possible to measure fast neutrons produced by X-ray therapy equipment easily to obtain
basic data for risk assessment.

1. EL®BIC

FENRIAREEE & L CR— R A — ) — PHA AT PR E 8 23 I L, P T Ko
M {ThbIT WS, TNHHHAABLEES 7 Y4 X (Cardiac Implantable Electronic
Devices: CIEDs) D% BE ICHURHRIAEE 2 17 5 BRICiZ, BEHIC X - CGRfEBi 2 5
A BRRIND, FHICT 10 MV LLEDRTFH 2RI T 2 5E 1 13O0 7 &ic X b ik
THRREL, FFCEZ AL F —DOHFETIIETRE~OHELPRE VL INTWE, 2D
» 10 MV U Loz, BABEIEE 2RO A4 F 74 vicsnwThEm ) A7 ICoH
IRTWBRM, LALA2b, Ty RIETHLIdE AT, BiRICE T 2 BRIECEMFIC
HKET2HEDKREWEEZOND, Z 2 TAIIE TR, VA ZEHEiD 70 DEMET — 2 %
J27z0, K¢ X MREEED O FAET 2 @8 40 F — 710w CRFEICHEIE 23T %
R DHRET L 72,

2. Ak
2.1. V=7v 7

HEERAMIBFEPEICERE X T 2 G EEEE Elekta Synergy (=L 7 2R &4h)
AL 720 MEZ AL F =13 10MV & L, W23 5.6 X 5.6cm2 & 72 5 508 T Clagt
T o7z HHHEIRIC X 2 — "=t — P EBPIET 220, RIS T 20 47 HEET % 3 Bl
DR L., FIRE ORIC 2 53 o BB HIKE % 5% 72, A5F 60 o BSHIc s 13 5 MU fEo
B3 14570 TH - 7=,

2.2. BT

AW CEETANF T RBIET 2720, TALI=T LM 2x2x0.1cm?, __g)
2. ZOBEHMELEZBEIE L 72, 74 2 =7 L3 3.3 MeV T 27Al(n, a )?Na X
JEER 3 (Fig. 1), Na (33 15 K< B AL, 1.37 MeV & 2.75 MeV @ y fit %
B2, chd y ROMEESS “Na oAKEZHE L., @EPETORERZFEH T
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L5 LMBTE 3,

100 f
E o R 115'n(nln')115min
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g L[ J —  209Bj(n,4n)2Bi
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104 ! . i
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Fig. 1. Cross-sections of the ""3In(n,n’)"5™In, 27Al(n,a)?*Na,
and 209Bi(n,xn)™Bi monitor reaction as a function of neutron energy.

2.3. EBRFXR

Fko 7 I =y a9y T %k LINAC o B H— F HEICEE L7 (Fig. 2), 60 77 X
MAEREG, TAI=v oy 7ARBEIL, BEHET 12 5% (RSB S 74 515)
2> 5 24 W[l CZT B %2 (GR-1, KromeK) T y #it % HIE L 72,

Fig. 2. Irradiated aluminum sample.

3. R

CZTHH I Ny DT ANV F =27 b L% Fig. 31T, RICIEBEDRD, Ny
2770y FHIE L BRFMREBHR L2742 29y 7L ofllERER %2 &bE THRR
LCw2, YAl(n, @ )*Na SUGHKD v BUTENE e d o 72, BERTHRIC K o TRAET 2
RPETERIlORRER 2> 5 energy window % 1320~1400 keV & L7286, AEBRTOH Y v
FEUT 91 TH Y| FHECRIEI BGHIERF L R & o Tz,
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Fig. 1. Gamma ray energy spectrum from irradiated aluminum
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4, ER

X BHAFEEENOMEEIIEM TH V. ZDRIRCHBIC O W TIIEEZ A 5 2 & DEEL
Vo 2D, Y Iialb—vavitXo T, TEFORERPLHOMERILT 5 C L ITREEL
72, BHNEEL > TW5E, SHOHIETIE *Na ko y #EFHIIT 22 i3 c& %
2o 7225, fRIC energy window N 91 Ao v P 232 TBGHE L, D30 (=288 %
vvb) ERERALT S KERCHTLIHETY 7y 2 2 1.3 x 10t
neutron/cm2/sec AT &7 %, EITHERICEWT, BEKR—-FrTcoO7 7 v 7 2 MEI N
HIER LN d oD, ZYAFBERLEZ SN L2, SREIOHEEICH 7 BEHLR G D
BfEIL 3.3 MeV TH H ., X VR A F—DEPHETIC O TIRHHEDETE Tz,
W(n, n")1"In KIGIZEEDS 0.3 MeV TH D, BIHESKZ W L h b, BEMLz#R
HTE2A[REMELR D 5, 275 L, BTEB~OHERNBRESINS DI MeV LU EomE T A
AF—hiEF L INTE Y, (n,n)P"n KGEHAWEHEICE, VR 27 %K 5
AREMEDIE D . HFEBRBETH 5,

5. ¥¢®

AHFFETIE T YAl(n, o ) Na G % B> Tt R ia S E (LINIAC) 25343 2 dik:
FOUE xR RSz, ZOFER, »Na Bk vy fEEHIT 2 2 LidTE T, AFEROKMLT
TOENEPHEFEIT 1.3 X 104 neutron/cm2/sec LT LH#EE X N7z,

S 3R

[1] HABSRES S - HAEER G AW, ARXRLLIHESR 7 Y1 R EEREHE IS 3
TEURBRBER AT A F 7 4 v, 2018

[2] Felix M, Georges AM, Logan M, et al. The impact of treatment parameter variation on secondary
neutron spectra in high-energy electron beam radiotherapy. PhysPhysica Medica. 2020;80:125-

[3] I?a?ineh M, Hashem MH, Laleh RM, et al. Neutron spectrometry and determination of neutron

contamination around the 15 MV Siemens Primus LINAC. J Radioanal Nucl Chem.
2015;04:1001-1008.
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2020 FEEFMELHEIRA WEB Y1 F oM AEICEAT 2HE

FY2020 Analysis of the Users of the Test-Preparation Web-Site for Medical
Physicist

B BB
Makoto Sakai

Abstract: To provide a ubiquitous system to study the coverage, I launched a website “Test-
preparation for Accreditation Exam of Medical Physics using Past Exams”. To assess the need and the
improvement of the website, the information of user and utilization situation was studied using
registration information, questionnaire, and access data analytics. The number of student users
increased compared to last year. And there was a decrease in the number of accesses, probably mainly
due to the drop in the number of examinee with the expansion of Covid-19.

1. ZL®IC

KFICBWTEEYIL L & 72 2 72 0 I T E VB LUERM O R BRI A8 5 2 LB H

%, O ER ITNE BB - Y - EE L REIC RO, BRIRHY 7 FI5% D Bk X 40 % 23,
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MEDNFIC D W TR EAY I LFRERME & oM CHIRFFHEZENEZ D L TRIEEO N
FlZ KGR/ 72 & A P OFIIC O TIRESGl L LT 5,

St WEB ~— Vi Z ke 3 2 LEEC 2 OFROFREIC O W T OHEMER L 35 72
O, T 7 AEN 2T OHIHBEERSCHARAZ TG L5, £28F 2 HTRICT v
F—rxFEmL, AHEORIZHEL T b, 2D ORI ERFEOIERE £ & Dfif
BrL 7z

2. AEAE
KA b OFHEFRRFICAT] - T 2 @B LIRS, 3 X O google analytics Z 2727
7 AT ORER 2R L7, 50, WEEEOMERH 2 0 S E OB H % CIcHHEE
I Tz 145 LTk LT, 2/15 I A —AIcTT v 7 — MRESC %M L 7=, WEB |k
TORZEZIEARL LTKIEL . PDF TORIZE D ZITfT1F72, IDRAXCTRHBEO T v 7
— b E{To 7, FEOYIY X 2EEEZD 3/1 & L,
-ID (WZH) - TH Y v b OfkkiAE  (WZH) - BEE - BUSH HBEE
- EREREE - XBROEE - A8 - A Y ERAlo oS - ERT 7w RGE
- FIFBEEE - Wi RE - OGE /4%
TYyr—riE %5 A oRIER VW, FixID L ORmED AT HHE LT
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DIEADLH Y, HEZ L ICHEHITET OENED 5,

3. &R
3. 1. FIAERBEROEHER
3. 1. 1. FIFESHAK
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Fig. 1. Number of the users
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Fig. 2. User's Occupation
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Fig. 4. Hourly session number by day of the week
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YA PRHEOEREIIREDOAKE LY PCE VR L B o, MIEFEDWN 89/94 #40
MHCEHET 2 L ME L7z, 72720, M2 REL Rwve Lk 5 Ah 4 #0530 3iRic e
LTz, 52 1 HRFAETH Y AMFEOFBICHAL 2o L MIE L 72,

3. 3. 2. U 2 &g
BSE A DERICOWT, WG Tfil 572 & & A, 77 % D)5 A3 iSIBiUHARH il A%
#H LT/ (Tablel), T2 Lo FB3FEAE 1 HEKEZIIS S, /- 6E U ED

7705 GERMUHBRERT LIS D) il o D&M ZH L Tz,
Table 1 Acquired qualification

Qualification No
Radiological technologist 77
Professional Radiotherapy technologist 17
senior radiation protection supervisor 57
junior radiation protection supervisor 1
Radiotherapy quality manger 1
Medical physicist 17
Other 6
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Fig. 6. Satisfaction level
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Report of MT users for basic research
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4 A 15.5 [9] (SOBP, mono) 2
5H 15 [9] (SOBP, mono) 2
6 H 16.5 [9] (SOBP, mono) 3
78 23 [9] (SOBP, mono, scanning) 2
8 H 14.5 [6] (SOBP, mono, scanning) 3
9H 12.5 [9] (SOBP, mono) 3
10 A 20.5 [9] (SOBP, mono) 2
114 25.5 [12] (SOBP, mono, scanning) 3
12 H 14.5 [9] (SOBP, mono) 4
1H 10 [6] (SOBP, mono, scanning) 1
2 H 17.5 [6] (SOBP, mono, scanning) 5
3H 19.5 [12] (SOBP, mono, scanning) 1
FREEE 204.5 [105.0] 31
XE - EHH BER
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Dissertation Abstract

2

¥
(FNLFRSLDZ A BIL)  Title

Dose assessment for patients with stage I non-small cell lung cancer

receiving passive scattering carbon—-ion radiotherapy using daily

computed tomographic images: A prospective study

GE/INHBEIE S A T HD IRFBA A U BIBREIZE T D H 2 OCT & W= &R
filli < RiTIA) X AFE)

CPALFm LD ER)

Carbon—-ion radiotherapy (CIRT) has been considered as a more effective
treatment for early-stage non—small cell lung cancer (NSCLC) than conventional
radiotherapy due to its fine dose distribution. However, inter—fractional
anatomical changes such as tumor displacement and soft tissues deformation have
great impacts on the dose distribution, even in hypofractionated CIRT. These
deviations between fractions may cause a severe dose reduction in target.
Therefore, detecting and quantifying these uncertainties is important to ensure
the robustness of the treatment. This study aimed to assess dose distributions
for NSCLC with passive scattering CIRT using daily computed tomography (CT)
images. We enrolled 10 patients with stage I NSCLC and acquired a total of 40
daily CT image series under the same settings as the treatment planning CT images.
The daily CT images were used to evaluate the reproducibility of tumor positions
and dose distributions. The daily dose distributions were calculated on the
daily CT images using the irradiated beam parameters for both bone matching (BM)
and tumor matching (TM) positions, and accumulated dose distributions were
calculated using a deformable image registration for both positions. Moreover,
the dose volume parameters were compared in terms of tumor coverage and lung
exposure, and statistical analyses were performed. The prescribed dose was 60
Gy (RBE) in 4 fractions. The case with CTV V95 < 95% was defined as unacceptable.
In addition, required margins were proposed to improve the dose distribution in
BM and TM.

Large inter—fractional tumor displacements were observed, especially in
superior—inferior direction. A moderate negative correlation was obtained
between dose coverage and tumor displacement. 32.5% of tumor displacements were
greater than 5 mm, which caused that 25% of 40 fractional dose distributions
were unacceptable with BM, compared with 2.5% with TM. Using BM, three patients’
accumulated dose distributions were unacceptable; however, all were satisfactory
with TM. he required margins in patients with poor dose distribution were 5.9
and 4.4 mm for BM and TM, respectively.

This study establishes that CT image-based TM is robust compared with
conventional BM for both daily and accumulated dose distributions. Hence, daily
CT alignment is recommended for patients with stage I NSCLC receiving CIRT.
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1.38 Gy X 1* 0.8 Gy (RBE: 1.7) TH o /2. —J, XKL PRFAROMNE 100 #H 72 » 20 {H
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* 7nd, ANEIIEHERE & LT Life (Basel). 2020, 10, 187 I 18 #1544
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