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L. E#

[ B#]

X BN A FiE T DRI AR R L F — R BRI S h, BRI T R L= 5
KRB GEE—LN— =7 b0 ), BE—bn— =7 OMRIT, XBERN
B ROV AZIDRREVERS XBBRIERFH HEIZERE N, ZOE—L/— R
=T OEET, BEY A XDEWNZ LY computed tomography (CT) fEDEVZ 5| X
L. MESMOFERBELELS T2, EEELREEED X ME KL ZEH L 72
dual energy CT (DECT) 1, M= F—D X R E—Ln— =2 T &R IH,
BRI XF—D X BBER 2 T A N EfET D, ZOMETIE, B—2sn— K=
VI OEBILD CTHEOEWEZRDT 5729 DECT ZFIH L7z, & LT, HAHRE
B2 WP B B B IG TR STIE C AV 5 41 5 single energy CT (SECT) 120 kV O E'E & HEEF L
R, CTHEDEEY A XX LB E R LAY 25 DECT DREQRT AT —D
MAGOEERE L, £ LT, TOWE LM T CT - X ETRELSRT —7
VAR SECT 120kV & B L C L DOREMRBFHEOEED M L L TV 2D O3
L7,

[J7ik]

DECT DIREEE L mEEED 3 DDOFAE O 80 kV/SPS140 kV, 100 kV/SPS140
kV. 140kV/80kV I LV | FHED & KEpE Y ADEFEE T 7 b 2% CT IR
CT EDE\W %KD 7=, Selective photon shield (SPS) 1X. Sn 2 &8 L7=A&7 4 VX T

&%, DECT OEEER#ERIX. SECT 120 kV & [F%:72 contrast-to-noise ratio (CNR; = >



N7 A KA Xtk) & 725 & 91T dual energy composition ratio (DE composition ratio; 2
DO F—DEREIG) #ZEE LT, BONTEEEE L SEEEDEBG Z G K
L 7=, 7272 L .DE composition ratio |F{&T R /L ¥ —DEBLEMR T OEEEZR L T D,

T [EOBREY A XREEEZRET A0, EE L KBRS A AOEFEET 7
r A OEEFIREYE (Dense Bone DEFIRE 1.456) O CT EOEWZFIM L7z,
B—An— =0 7 OgESRIT, SECT 120kV & DECT (2K 2 CT 7 (FEH) & A
) L OMOEBENEENENOEY CT E FEE &) THLZ &2k, /i
@ SECT 120 kV THUR(L L TRE L7z, MEFITHOREDL, 1 X0EH BEFEEY
7Y P ATIER L7 2 DO CT E- MR EFIRELEIT — 7V E W BEH Y 7 &~ k
L %R L7z stereotactic radiotherapy (SRT; EAL U FRIAE) OIREEHEL)> 5 . monitor
unit (MU; & =% BA[) fE & planning target volume (PTV; F+EIFERIAFE) @ dose
volume histogram (DVH; fREKEFEE A 7T A) & HEGEHE L TRO 72,

[ 5]

SECT 120 kV & [AIZ 72 CNR % 5- X2 % DE composition ratio (%, 80 kV/SPS140 kV. 100
kV/SPS140 kV, 140 kV/80 kV 3F <4 0.3, 04, 0.1 TH-o7z, L2rL, ZTHNHD
FEIE, A—D—ICX o THIESNTZ 04, 0.6, 03 LiES TV, FEERTRKDIZ DE
composition ratio (FHFIMHNIZRT) ITHIET HE—Lb— =27 OERIT, 80
KV/SPS140 kV (0.3). 100 KV/SPS140 KV (0.4), 140 kKV/80 kV (0.1) C. ZHALZHL 48%.
44.9%. 27.8% Cd ~7-, DECT 80 kV/SPS140kV (0.3) 7% SECT 120 kV & A% 72 CNR
AR LR, ‘b E—bN— = IR EZRDT 5 2 LN TE DRSS

b Thsb, &5HIT80kV/SPS140 kV (0.3) 1%, FEER & (AEREY A ADBFEBE T 7



NAT A XOENNCLDEETEE (1.456) O CTEZE (53 HU) i b/hE< 720,
E— A= R= U T ORENER LD L T%, SECT 120kV & DECT 80 kV/SPS140
kV (0.3) OFEE & AREE Y A XEIC/ER L7z CT E-MXIEFRELERT — 7 2 X
HMUBEDOZE (%) 1L, &K 1.77% TH 5, SECT 120kV L U 80 kV/SPS140 kV (0.3)
DFF PTV OF/INEE (PTViin) IR 12%E < 7o T 5,

Lk

i

DECT 80 kV/SPS140 kV (0.3) (%, SECT 120kV & [RIZEDOE'E % #EFF L 7= £ £ T,
FEBET 7 F LDV A ZOBENNZE D E—bN— F= T OEELHE LR L, &

B ROBEZM EIELOTEHATH D,



I &5

R FRIAR Tl BE RN OIER O EEFE & A7 P02 B RIR 2 BufS T X HH
BRI VETH D, BUE BEHIEE CHA STV EX U 7 4 —i3, CT.MRL PET,
SPECT, BEW. X BEERLETHD, ZN6DOH THREFRIGEGELERE (K1) (2
X 2B ESHFHBEICHH SN TWA DL, computed tomography (CT) Eg TH D, <
OEMIT, CT EEO CT ENBEEERNOZEMA 7 X BRI ORRE 2 5B+ 5 2 &
INTEDDTH D, CTIEIL, p: & DHEREOWIIRE L 1, K OBEHRENIZ LY (1)
DEANGEH I,

Ue — Uw

Hw

CTHE (HU) = X 1000 (D

CT fE® BALIE hounsfield unit (HU; NV A7 4 —/L K=y MH) Th 5, 7KD CT &
%0 HU, ZER® CTMEZ —1000 HU & L CER L., thoWE X 60 X FRRINE
(26 L THERME TR S LD,

BURRRISEFEEE (K1) 1%, BEENOBRENMEZHET 25HEICHB VT, CT
LD CT ED HEDN SN EFREICESWTREHE SRS, ZOHEBIL. &
FHRIEE CHIA SN D 4—20MV O X A a2 7 b U BREL & B0 A a0 RO fEdsk |
(K2) THHOT, WED XN X —2WINT HEENETFEE CTHREIND
7O THD, CT THAESNDS 120 kV O X i, EHT R /LF—40—60 keV [ZFH Y4
L., a7 FUHELE O RED RS B ER S 225 (K 2), ZOEETIE, WE
X BERNX— 2RI T HEENETHEEILGIT 27200 T EPRTEF O3

FICHME LT T 5 A IR, EREREEE B O ERR B S Z,= 646, O
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EYFRTEF Zn=7.64, KOEPRTES Z,=7.51) L EMEE (KEREOEDFRTE
B Zy=1231) OBTHEENFL TS CTESKE BAD 2,

CT [ENDHEMNEFRBELZRDLT-OIZIE, BEVA XS LIETEE T 7~

A (K3) ICEBTFRENSEEMOME (F1) 2ALTCCTHRET S, LT, &
WE D CTIEICKHIGT D EFRENS, CTE- M EFRELHRT —7 1" (K4)
TAERT Do ZOBEMT —T I, NMEDOREERE B E TE 2 X 5 Ik
FHEEEE IR ERT D,

ST BRREEHE O EF RO EZHER T 57201013, CT EOEEWELHRT D
VBN D, RBTET, K770 P AEZEEE. field of view (FOV; AZNRER),
BEERBER R CORESELZFRCICLT, CT EOELEZBET S, CT ED
QA/QC™M ™ L, FE1EHTV, CTEEBFREOHEENMNE, 77 v Fao¥ 4 X, HIE
DOIEIZLD CTEHOEEBZRIET L Z L NRLETH D,

X BN EHEIBT D H/AIE R T BRI S 1, IR 3L F —2
B BRDBREE—bN— =7 b9, BE—bn— F=U 7OBRIT, X HFEk
INELSBRDVA ZAPRENIES X RBINEREHVHEIZERE W, M51E, B —2A
N=R=V 7 OBEREZTRLTEY XERWE L BRT 52 LI X O RLF—
A RV LT AR LT — D L 2RI Em = f L F— Rl 7 ML
TWhZeEzRLTWS

K412, BMEEEBEOBENCLLEMED CTHEOEEZRELTND Y, KiREE
BIED CTEOEN L, XBOZRLF =27 MLOBWNIZLDE—Ln— K=V

TOENSELD, BEFEENEVHEIZEBREEBIEICID CTHEOE(LNKEL



2%, CTHEHEREEEEN®WVIEEEVEL 25, K600 XBROTRLF—AN
7 BVEL AT 4 0212810 140 kV DIRT RV F—R 3 RIEICRIX S 4, 2K
HICE TR LF—fIlcy 7 FLT, BE—An— R=2 7% B2 LT3 Y,

71X VA XDED 77y hAZBEBT D XERE—LN— R= T OREIZ L
D, EWED CTHEIZENELTNDHZLERLTVD ' ETRESEVHEIZL
E—bN— R= T OFENRREL LD, CT X7 7 b AT A ADRREWEE
VWMEE 25,

CTEABGETFRELRT — T VIR B L G2 HDRFITE, FRETES, E7E

ﬂ

. REEEE. N7 v BEGREEREE ETFEET 7 PADOTA X B
FBOYA X ERHD, ZNbDORFIL, EEFEMREELZRW-ZETIZENT, v
— AN RV VR EE 525D T, CT BN LWEOETIRE % IEEICIRE
TrzencERN,

1970 FERE, ENRFES L ETFEELRD LI, 2 DOEBR LR LF—D
B X BE RO CT BMERSh, L, Yo CT EEMEEO B 22 R

CEVEBRTHHATE DICEL RN T, ITEOEMOEAIC LY | BRI
1 BERIC X5 kV OFE#ET) Y #2 2 55720 dual energy CT (DECT) & {REEE L &EEE
D2 oD XME QEERFGRX) 2L L7 DECT (K8) MM I, K/~ (/L
ZIZ X DL 22 812 kY DECT 12 S LR RN L Lz, 2 LTE
YT ANRIEIC R BREERA LR T s x-S T R T s v a ik b
CTHE-BFREZBRAFA LAEFE®RLICL0, BELL EIRTFESSCBETIRE

TR D TIEPRES NI,



i

BYBEZ7 7 NAREDT 7 AT A XDENZLD CTE~OEEIZE LT
X, 1EEICL D kV OFm#EY) Y # 2 F5o DECT ZF|fH L7z Goodsitt & * Dk &
2 & Bk DECT ZF|f L7z Tsukihara & *° O#ERH 5, Z 15 OHE TiL.DECT
IZRY CTENOEFRE~OEBBENEESN, 77 AT A XDENZLD
E— A N— =R L TS EE2RLTND,

L2rL, 206 0HE T, BETREGZECHEHRIBETE CRIA S ATV
single energy CT (SECT) 120 kV & DECT O EE A [E%E & 72 5 e CHEGEHH 21T > T
W, TROBHERRIZR M L7-FHl 21T > TV, £ LT, SECT 120kV & DECT
DEENFFELRDLFMHET, E—bN— RV IR EDORERESNDLD)RT I &
INTE TRV, 5%, SECT120kV & DECT OEENRIZEIC/e 5552 RKD, ik
A L TS FENE R T HAREER B D,

AR, ERZWTEEE CIX. DECT ORERAZEHIZBET 2 2 < OFFFE 3 Tt T
D5, BURBRIGRSERIZ I 5 DECT OMFZEIT £ 72+ Tlddevy, 77 > M AORIE
THMBE Lo T, POREBE L E—bn— F= VBB L RIFTOIFT L
LUETHD, BT, A AOESBETHEET 7 N A TIER LT CT [E-HEXET
BEZEMT —7 VL, COREOREHEDBRELRDONLNET 7 b A THET

}Z) : & %)‘/IZ‘E:VGEE)%)O



L. BEY
R IR EHE Tl. gross tumor volume (GTV; AARAIIEEAFE) & clinical target

volume (CTV; ERRIEHIIATE) (X 8) Dimslz # < FE 2 k7 572 SECT 120 kV

CRIZEOEEZEDL ZENMNETHD, ZOMEO BN, BEBRIGEE Tl

AW Hivsd SECT 120 kV OEE & [AFIZ72 5 =RV F — DG DR HREZIE L,
ZOEMETFTTODECTIZE Y BE—AN— K=V IR EDRESKEINDDNEHD

MMZT D, & LT, SECT 120 kV L [AIZOEE T, DECT ODEE A X2k 52

Db V720 CT E-FERIETRELHR T — 7 V%KD, SECT 120kV & HEz LT L

@*%Eﬁ;%%%‘l‘%@*%ﬁi)lﬁi LTWADONEROHLZ L THAD,



IV. 5

1. RS

1) EFBEZ77 A

AFFETIE, CT EAEM ETIRELEBRT — T NV EERT 512010, FENLETE
£~ 7 > b 2 CIRS Model 062A (CIRS, Inc., Norfol kVirginia, USA) (X 3) & L 7=,
77 v Ml AR RERY A XIS L, U 7RO A ST 5 2 & THEH
TR DR A KNZKHE L THERAT 52 0 TE 5, YA XD 7 7 b A,
EE 18 cm, &S 25 em OMETH 5, FEEY A XD 7 7 > F A, £ 33 em,
i 27 cm, =S 25 em OFAETH L, TNOOBEFHEET 7 FAIE, 77 b
DARRERER L TV D REMWE & ARREM R EFIRE LR > 2 AWE (B 3 cm,
&S 25em OAEE) TESLNTWD, TNHOMT & BMEICZREFVHEIEN AW
NTWs, EFEET 7 b AORIL, Bk il AWE &% % 2ALE C AR 2 THI
ETEDLLIICHEEY A X772 FADIODRE Y > TARIMED 8 D7 THERK X
TV, TNENDOIUTIEL, BEFIRENEMO 9 EEOWE (H,0, Lung Inhale, Lung
Exhale, Breast, Dense Bone, Trabecular Bone, Liver, Muscle, Adipose) 73 # A 31T\ 5
(1), SECT & DECT THEMTH5ZNENO/RESFMGT, ZNODOEFEET 7

v N AERE LT,

2) dual energy CT
DECT (SOMATOM Definition Flash, Siemens Healthcare, Forchheim, Germany) (X 9)

X, B 1EER (BIRTX2EEE ; 80kV, 100kV, 120kV, 140kV) &5 2 FER GBIRT



X 28 EE ; SPS140 kV, 80 kV) @ 2 FEXED X BAAERN 90 FEIZ AN CTREE & LT
%R

X BB EROMARRIL, 51 BB, F2EERKE HIZF U STRATON MX P BT, BE
FE A% 20—800 mA (Single Source & — F)& 40— 1600 mA (Dual Source & — R)., 15 Z#

BN BN 50 MHU (heat unit), #5E1205 2% 7300 kHU/min, £ 5051 X743 0.9 x 0.9 mm (K
BR) L07x07mm UMNER) ThHhDH, SEIOERCTHEM LIZESY A XX, KE
ROIZHTHDH, M7 4 v21L, CARE 7 4 /L% 6.8 mmAl 2EERBNZEE(H S 4L, B
=7 4 L2 k%EE & LT selective photon shield (SPS) 3% 2 BERD 140 kV IZ DA &
b, H2EERDSPS L, Sn #EIZL-a&TIELNI T 4 VX ThH D, SPS I,
BV X —FHy 2Rl L, XBOTFNLEF—RT ML LD E DT RLF—H
WA~ BET 2 P (X6), 6L, DECT @ 80kV, 140 kV, SPS140kV DT /L ¥
— A7 MVERLTNDS P, SPS BODITET R LT —fK &R L, L0 &=
FOR AT R E— AT NV EBEIT A0 AR LTINS,

MRHERBEROMAARIT, BILEZOCESIEDS 64 51, 7 — Z U5 DAS $47° 128 DAS,
T—HWEAT A A2 x 128 AT A A MRHEGEZICEREN 77824 0, 70y =7
alrEN4608 a2 T a s ThD,

DECT (%, 80kV/SPS140kV. 100 kV/SPS140 kV. 140 kV/80 kV > 3 FE¥E DR SfF
IR TE 5, DECT OEfgL, REEBELSEEBLEOEGELZX T, TNENDHE
BrE AR L CTERETHZENTXD, ZOEEGIT, 2V IR /A A2EETS
Z LT SECT 120 kV TRRE LI b O LR UEE A MR Lo BEREGR S 25 L 91
RETE D, REBELSEELEOEGT —F DOEMIZIZY— A AHDOY T FY =

10



7 W,

AWFFETIX, SECT 120 kV & DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80
kV ZEH L, SEE A X BBy A XOBFEEY 7 bAERE L, T LT,
W OIREEHE CEA &5 SECT 120 kV OE &[4 & 725 X 9 ICDECT DEi# %
BT DEIE A RDT,

2. BELEH

WS EBIEIX.SECT 120 kV & 37&H DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV,
140kV/80kV ZfEH L7, EBFHEE 77 bAIX, A XL D E—2n—F=7
DEEEZ KD 2T DIZIHEHY A XLy X2 A Lz, CT REgizeT~U D
IWAF ¥ TCTo Tz, BEIR (mA), BEREESFER (s), ~V /L > F (pitch), scan
field of view (SFOV ; R A ZREF) (mm), A7 A AE (mm), B —AL 3V A— 3
(mm) 72 EOFEEMIE. CTRESHOENELE L TER2OHFITR LT, CT OHFIREGEE
DFEHETH % volume computed tomography dose index (CTDlyq) 1&. CT #g &z v
— L RICERREN D,

B SRR OFEPH I, FEES & (RSB XD T 7 N ADWKE I N—TE HRE
L% X Hlc, HEEO displayed field of view (DFOV ; #RAZNRE) % 200 mm, &
FRELOD DFOV Z 320 mm & L7z, BRI, LBOMK TEE MV H T
% Bl4f medium+%f# /H L 7=, DECT OBEgFE#ERLEIL. dual energy composition ratio
(DE composition ratio; 2 DD TR X —DEKREIE) 2EZ2 5 EICKVEEGETE 5,
DE composition ratio (%, & 1 FEKAOT —FHFEEZRLTEY, 0.1 A7 v 7 TO0.1 0
509 DfEE & 5, FlziX. 80 kV/SPS140 kV ™ DE composition ratio 7% 0.1 ® & X 80

11



kV/SPS140 kV (0.1) O X D IZFEIMOHFIIR L2, BBEEEROFELZEN LD
# 3177,

T fE & % @ standard deviation (SD; fZ¥#E{R7E) OHIEIL. FHIED region of interest

ll

(ROI ; BE.LFEIK) 2 AMEOF R L 77 NANDONN Y 7 7T 2 REERICERE L
TAT > 7= FEAME T % Dense Bone & Trabecular Bone 7% & O & BB E HIEL T

ROI A ZDENZ LD CTHEOZE AR TR T, 2072, HIZE L7 ROl DHEE
T, BlEORWEE L CTHENELNS 04cm® & Lz,

SECT 120 kV & DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV. 140 kV/80 kV 725755
AT G O FLEGEEAf X, SECT 120 kV @ CTDlyy Dt EEZ FEAE L L CTHi x5 D TIEAR
<. SECT 120kV TR LIEFEE Y 7 F AHFRES (R 1D No.l) O CTED
SD # XML L CHil 272, SECT 120 kV & DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV
140 kV/80 kV & @ SD 723 [F] U272 % DE composition ratio %5 DECT D#rE R %K
Too HUEL 72D SDIX., BFEET 7 b LADFEEY A XD SD % 10, FEHEY A X
D SD % 16 & LTz, (K Y- 1 XD SD % 16 & L7=FEH X, 80 kV/SPS140 kV (0.9) @
LN XFEEEROH AT EORFIZILV 1030 mAs TH V| X EERO AR K
ELINLE SD ZRLS T2 EMTERNWEOHTH D, SECT 120 kV & DE
composition ratio ¢ DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV. 140 kV/80 kV @ SD
ZWZ DO, mAsTEOFETINNIE L 725,

FHUEL 705 SD RO D72 9121F, SECT 120 kV & DE composition ratio £ DECT 80
kV/SPS140 kV, 100 kV/SPS140 kV. 140 kV/80 kV DHIE L 727 — ¥ OUT{Ll iR DR E
R (R2 3fE) 709U RIZARD X912, 5—9 5D mAsEZZ 2 TRIEZ1T -7,
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HAED SD A7z LIZEGOBISTEIL, PR O L EEHED SD L7805 mAs
AR, D mAs ETHie L7c & &0 SD DN EEDIEIZ /2 5 F T 3—10 BEIOHEIE %
ITWFEE LT (R4, R5), HIE LT SD OFAERET. SD DI HHOERRE W
HE5% (BHEY A AD SD : 9.5-10.5, KEElH A XD SD : 92—-10.8) & L7z,
BTFEBET 7 FAD SD BNEHEDE & 72 % DE composition ratio /50 DECT 80
kV/SPS140 kV. 100 kV/SPS140 kV., 140 kV/80 kV C#l]7E€ L 7= mAs f& & CTDI,, ®Ef%
IZiX, £4, KREDOHEERHS (K1 0),
3. CNR O#HHEH

SECT 120 kV & DECT 80 kV/SPS140 kV., 100 kV/SPS140 kV. 140 kV/80 kV ™
contrast-to-noise ratios (CNR; 2> ~Z X |k / A XLth) 23F U272 % DE composition
ratio 23K 72, CNR (%, BEEFHIOMEIES L THWLATWD, RIFFETIE, BHE

% CNR GRLTCTROKXTER LRI,
CNR, = Zsb— “sw (2)

Xap (@) — Xgw(m)

SD(ma, 1) 3)

CNRd =

Z Z T, CNR;(i=s,d) 1%, single energy & dual energy @ CNR & L T\ 5, X;; (i
=s,d;j=Db, st, w) IL,single energy & dual energy THzs L 7= Dense Bone (& 72 1.456)
& Trabecular Bone (TR 1.117) @ bone equivalent material (B Z&{li#'&). Liver

(BTFIRE 1.052) & Muscle (BEFIRE 1.043) @ soft tissue equivalent material (BT
S MDE) M OEFEE 1.002 O water equivalent material (KZEM¥E) O CT B
T& %, DE composition ratio () I&. dual energy DIRWVEBEDEIGEZFR L T\ 5,
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m; (i =s, d) %, single energy & dual energy @ mAs fE (BB & FRETEFR] (s) DFE)
TH5,SD (ms) (T ms THRE LTEETEE Y 7> F AFRIZALET 5 water equivalent
material ® CT [HEOZMERZETH 5, SD (mg, ) 1L DE composition ratio 23 n D & X D
myg CIRE LB FEE T 7 b LAHYIZALET D water equivalent material D CT fED
ERERZETH D, SD (ms) & SD (mg, ) OMEHFOMIL, ZHEhm, (i =s,d) ZFHE
L. EFEEY 7 M LREEY A X056 % SD 10 (9.5—10.5), Kt A XD
A% SD16(152—16.8) LD X OICEE LT, mgZFHEL T, TX 57T SD (mg) ~
SD (mg,m) &£725 X HICHRE L=, SECT120kV ERZEDOEE L7725 X212, (2),(3)
05 SD (mg) ~ SD (mg, 1) DSef: %1724 CNRy = CNRg & 72 % dual energy DA
DRty 2RO,

R Y A XOETFEET 7 S AIWEZREAT HALEIL, A (inner) & FMHl
(outer) D 2 fEATIZ /22410 CUW5 (¥ 3 ), Dense Bone, Trabecular Bone, Liver & UF Muscle
Z inner & outer [ZFALZZHEDO TN LD CNR % SECT 120 kV, DECT 80
kV/SPS140 kV. 100 kV/SPS140 kV K U* 140 kV/80 kV 2tk L7z, SECT 120 kV,
DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV & X 140 kV/80 kV {Z £ % inner & outer ™D
FRANLEIZ K D CNR OB ZEERD Tz,

4. —bnN— =7 OHER

DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) D B — L/ — K= 7%,
SECT 120 kV IZHE_T EDORRE L E S 11D D)% DE composition ratio (2R 7=, %
LT, === 7O, EFEEY 7 FABATIMEOAEIC
ST EDREENNEL LD ERDT,
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E—bn— =7 O8ER ) Z TaDOANTER LT,
A
L, (%) = {1 — <§>} x 100 (4)

2 (Xgaln] = Xq5n1)
© Xaam) + Xg ()

5. 2 (Xsq — Xsp)
Xoa + Xsp

nix, EFEE” 7 N AIZHEA LT Dense Bone (ETIRE 1.456) OfriE (K3 D5
%) #RL. ZNENME (inner), FMAI (outer), [ DY) (mean) & L7z, A IE,
DECT THi LICERE & Rl A AOEFHEE 7 7 FAIZERENFEAL
Dense Bone @ CT fEZ% DECT TR L7Z8850 & (A A ADOEBEFHEE T 7 2 h A
DO HJRE I N L 72 water equivalent material (BB 1.002) O CT i CTEH| -
7METH D, Bix, SECT 120 kV THRE L7-FEM & (KEEHY A XOBTHEE T 7> b
(ZZ N ZHE A L7z Dense Bone @ CT fEZ 4 SECT 120 kV T L /2 B3#0 & IKEpH

YA XOEFEET 7 N AOFRE/31THE A L7 water equivalent material >3
CTETEISTZETH D,
o & I, ENENFEEY A X K& Y A ADOBTHEE7 7 hAERLTWD,
Xu(i=s,d; k=0, f) 1%, SECT 120 kV & DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV,
140 kV/80 kV) TIRE LI=EFHEE 7 7 b A o fIZHE A L7= Dense Bone @ CT fE T
» 5, nik, DE compositionratio 3 L TV 5,

CTEDT 7 v YA EFEHEETHET D702, BE—Lbn— F=0 7 OBESR
(Ty) 1%, SECT 120 kV & DECT THR¥ L7=ETHE 7 7 > 5D Dense Bone @ CT

7 (BEEL & AEpEl) L OMOBENEZZNENOEFEET 7 > b LAOF RIS IHH
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A L7z water equivalent material D) CT B (BEEE & (AERE) THILZ LITL 0, A
D SECT 120 kV THUEL L TRIE ST,
5. CTEMxEFREELHRT —T

SECT 120 kV & DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) ¢ CT -
X EFIREE T — 7 VAR, B L 72 DECT /%, SECT 120 kV & [FA% D CNR
& 72 % DE composition ratio DA D ToH 5, SECT 120 kV & DECT @ CT fE-FHx%}

BFRELHRT —7 L, BFEET 7 b oY A X0EW (FEER, (K8E) 75
CTEDERZRD D Z L1 X0 HEGHE L 72,

6. MEHREOBRZE

SECT 120 kV & DECT THrUEFFFAEUEEE 7 7 >~ & PBU-1 (LLF, BEEL Y 7 > F
L) (M1 1) 2% 6 O|FELEMETR 7 OBEERFHEK L CEBREESEICL ) HRE
To7-, IR L7 DECT %, SECT 120 kV &£ [AIZ%®D CNR LN —AL/N— K= 7D
WEENRDOREWGEDOLTH D, Ax v &L, BEEND THHE S ATCH®HE T
H 5,

ETNENDOHEE T 7 b LOBEG ZIGEFHEZEE iPlan (BrainLAB, Feldkirchen,
Germany) (1) ~#xk L. stereotactic radiotherapy (SRT; ENLFETERIGIR) DIRE
FHE %17 o 72, SRT 1% B F5 FE iR IR R 25 & Novalis (BrainLAB, Feldkirchen, Germany)

(K1 2)IC k1B REZBE L CEHEEIT > 72, IR ETE O EFRMHIL. GTV =CTV,
PTV=CTV + 1 mm, MLC margin: 2 EIZ | mm, LH5HEE :35Gy/5fr (T4 V&
X RREAVH) . BREY 5 TE © dynamic conformal arc (2L D Sarc THDH (K1 3), 74V
U OME BEAE. T N EEEREAE & EERAE, o) A — X EEEAET
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2 THEUNLE & HETITo72, GTV OH A XEFIRIT, SRT OEFEOBIEH A X
ALY TER lom, 2em, 3em DEE L7z (K1 4), GTV OEFREIZ, EEOE
FIEEEDE NS EE T 572 DIC water equivalent material (B2 1.002) % 7213 Dense
Bone (ETIRE 1.456) IZFRE L7z, GTV OAL@EIL, BEH Y 7 > M ADFEFE L ~L
T/ ORT EGEICRE L (K1 4),

iPlan COHRE ZIE I bR EFTE OREE D B x-ray voxel Monte Carlo (XVMC;
XBR7ZvLVETHA0) MEHETLIY XA (LT, T T HVofEsET
NTYRL) BER LT, BT AV aBEHE T A —XZITIL, M5 REE (spatial
resolution) 2 mm, F#J43HL (mean variance) 1%, 0.5%. FHHE 27U v K¥ A X1 mm %
A,

MREFHE OFRZEIL, SECT 120kV & DECT, CT fE-fEXtEFIRELHRT —7 /v (88
HA A X EEHEY A X) . GTV OV A XL BEFRE, ZNZNIIx L CTREFHE%
1TV, BXE monitor unit (MU; & =% H{7) fE & planning target volume (PTV; FEI1EHY
Kf8) (X 8) @ dose volume histogram (DVH; fEEXFEL A ~ 7 F724) (X15) %
Kb, BH U7ZMED S EEHE LRz, MUEIX, 74 V2 ZREN 35GCy &
725 X OIHHIE LTz, MUBHEDFRZE (%) X, SECT 120 kV IZH~_TDECT 12X %
MU SHEOBENEDOBRERE T 2002 HEBRZEL L CGR®-, DVH X, PTV
D/ RE (PTVimin). FEIBRE (PTVimean)s WAFRE (PTVma) (SR L T ELEGFHA 4

1To77,
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V. #E 3R

1. DECT Ef® CNR T X % 5¥f

DECT T## L 7= Dense Bone, Trabecular Bone, Liver }2 U} Muscle O [E'& #FAi D 5
mTHD CNR OZALIT, EBFHEEY 7 > b AOFHE Y A X L{KEEY A X[ DE
composition ratio I ZNF N1 6, K17, K18, K1 9(I/r7, F£8IZSECT
120kV @ CNR &[R4 & 72 % DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV. 140 kV/80 kV
@ DE composition ratio & & - E 7 7 > N LAOBEERY A X LRI A4 XEITRT,
SRR A A DA, SECT 120 kV TH#z# L 7= Dense Bone, Trabecular Bone, Liver &}
Muscle @ CNR (&, Z#1ZH 93.97, 25.72, 6, 497 Th o7z, RERICHEEREH 1 XD
%& . SECT 120 kV THRE LI=EWE D CNR I, £ 2 51.07, 14.64, 3.61, 3.21
TodH o7z, SECT 120 kV @ CNR & [F1%5 & 72 % DE composition ratio X, BFEE 7 7
Y RADOY A X (FEEY A X REEY A X)) W E OFESH (Dense Bone, Trabecular
Bone, Liver }2U* Muscle) (ZX->TRZRDMEL -7 (K 8), SECT 120 kV O CNR
LRI L 72 %5 DECT 80 kV/SPS140 kV. 100 kV/SPS140 kV, 140 kV/80 kV @ DE
composition ratio (., BEHH 4 XD Dense Bone D&, L2411 0.4, 0.5, 0.1, Trabecular
Bone D& TILEI 0.4,0.6,0.1 Th o 7o, (KERE Y1 XD Dense Bone & Trabecular
Bone DIGE, £NLHL 03, 04, 0.1 LR CETH -7 (£8), HERY A XD Liver
& Muscle D&, £Ei 0.3, 0.5, 0.3 LRICETH -7, KEEEY A XD Liver
D&, TNEH 03, 04, 0.3, Muscle DFE. ZNEH 04, 04, 03 ThoTz,
7272 L. DECT 100 kV/SPS140 kV, 140 kV/80 kV IZ X % Muscle D35E 1%, BHEY A X
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EAREEER A X K ONF_"C D DE composition ratio (ZFV T SECT 120kV @ CNR L ¥
BWOT, \HITVVETRD 7, Liver & Muscle DA 1%, CNR IZIZ & A EZN2N
? T SECT 120 kV @ CNR & [Fl% & 72 % DE composition ratio Z IEFEIZHFET 5 Z &0
NEECTH -7, SEIOBAIEREE S, SECT 120 kV @ CNR & [FZ72 DE composition
ratio (%, 0.3, 04, 0.1 PEYHRETH o/, A—F—THIEIN TS SECT 120 kV
® CNR & [Fl% 72 DE composition ratio X, Z4#L€41 0.4, 0.6, 0.3 TH YV, HEREFR L
HFLb—E Lol
SECT 120 kV & DECT 80 kV/SPS140 kV. 100 kV/SPS140 kV. 140 kV/80 kV 23 [F% D
CNR L2 0 KOICEFHEEY 7 F AP RESO SD 2 ZEHEOE (JHES - SD 10,
B 0 SD 16) IHix 72 & & D mAsfEE CTDLy #F 4, K517, K1 0°5 mAs
& CTDI,o (3FEBE % 7~ L7z, SECT 120 kV @ CNR & [F1%8 72 DE composition ratio O &
. YA XOEFEET 7 M AD CTDLg 1E. SECT 120 kV, 80 kV/SPS140 kV
(0.3). 100 KV/SPS140 kV (0.4). 140 kV/80 kV (0.1) DJEIZ. ZHLZH 4.24 mGy. 5.81 mGy.
4.08 mGy, 849 mGy Th o7z (F4), KEpEY A XDOEFHEET 7 h LD CTDly
¥, SECT 120 kV, 80 kV/SPS140 kV (0.3), 100 kV/SPS140 kV (0.4), 140 kV/80 kV (0.1)
DIEZ, ZIZH 1443 mGy, 16.95 mGy, 16.75 mGy, 38.08 mGy TH -7z (£5),
DECT @ CNR (%, SHESYA X ER@BE S A X TE-& 0 & LETEBELZ R L, 2
HN AR A XL W EEEY A X0 E»r-72P (K16, K17, K18, K1
9), DECT TH#g¥ L7z Dense Bone, Trabecular Bone ClX, BFHEE 7 7 v M ADH
RIZBRR <, B 1 ERMOFEEBETH D 80kV, 100kV, 140kV OFIEGHRZ%
KIRDIFECNR bELS o7z (K16, K1 7),
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DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV K U" 140 kV/80 kV 23\ T, BT HE
7 7~ M A® inner & outer |Z Dense Bone Z# A L7255 D CNR (LA 2 0 12w
3. % DECT (2315 2 CNR {Z. inner £ ¥ outer DHF MNP LR Zro Tz (K2 0),
DECT 80 kV/SPS140 kV (23 T, Dense Bone, Trabecular Bone, Liver & O Muscle %
inner & outer {2 A L728%&. CNR @ inner & outer D7 (CNRinner — CNRouer) 14
2 1&72%, Dense Bone, Trabecular Bone, Liver 2 Tf Muscle ®H T, CNR @ inner
& outer DENRKEZ VDL, Dense Bone THho72 (K2 1), DECT 80 kV/SPS140 kV
IZFBW T, CNR @ inner & outer DZED A H K E VDL, 80 kV/SPS140 kV (0.5) D &
Z @ Dense Bone T 1.61 TodhH o7, SECT 120 kV, DECT 80 kV/SPS140 kV. 100
kV/SPS140 kV } TF 140 kV/80 kV (23 T, Dense Bone ™ & & D CNR @ inner & outer
DEIT, K22, 9 L75, CNR @ inner & outer DZ(L, 120 kV & = 0.48, 80
kV/SPS140 kV & X 0.65-1.61, 100 kV/SPS140 kV & X 0.54-1.08, 140 kV/80 kV & &
0.98-2.14 Th -7z (22, F9), CNR O inner & outer DZ(E, SECT 120kV D &

X048 L& H/hNE <, DECT140kV/80kV (0.9) & X 2.14 L& b REMN-T=,

2. DECT IZ & 3 B —Ah— F=V 7 OREROFE

SECT 120 kV @ CNR & A% & 72 % DE composition ratio Crb#k L 72356, Dense Bone
DE—L— = 7 OBESRIE, 80 kV/SPS140 kV (0.3), 100 kV/SPS140 kV (0.4),
140 kV/80 kV (0.1) DJEIZ, ZILZ4 48%, 44.9%. 27.8% CTh -7 (X2 3), DECT
(80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) ® DE composition ratio & &' — A
N=RN= 7 YEROZEZK 2 31277 Y, SECT 120 kV @ CNR & [A% 7 DE
composition ratio |ZX 5 E—AN— F=2 7 OWREROZLP R DB RE VDI, 80
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kV/SPS140 kV (0.3) Todh >7-, DE composition ratio 73 0.1 D & &, B —LAL/— =V
7 OUWEFRIT, 80 kV/SPS140kV, 100 kV/SPS140 kV, 140 kV/80 kV {22\ T, =%
AL 619, 584, 27.8 ThH-7-, F7= DE composition ratio 73 0.9 D & X, E—L/— R
=V T OYERIX, TNEIL40.9, 255, 39.7 THoTz,

DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) (2 X % inner & outer D
MIBIZEDE—bN—FR= T OREBBROLLEK 2 412779, K2 5%, inner
L oouter DIEAMBICLHE—bNn— R 7 ORERDOLE( %24 DECT (80
kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) FEiICHE L=t D TH D, B — L
— K=o 7 OkFERIL, A DECT IZEB W Tinner £ Y outer D HF N EN-7- (K2 5),
80 kV/SPS140 kV |IZ L b B — b — K= 7 DOtkFEZR(L. DE composition ratio 73 K X
KBDIFERDV» LN 072 E—27 L720.62005 0.9 OFFETHEML T\ = (X2 4,
25), TOE—LN— = 7 OWERNPEIML TWDHES7IEL, inner (238 THE
EThHoT,

3. DECT O CT fE- X EFIREEWIC L 57

77 NAYA XDOFEWVNZL D CTEZIX. ®ETFIEE (Dense Bone DAHXE T-IE
FE 1.456) FEISICISVT 120 kV, 80 kV/SPS140 kV (0.3), 100 kV/SPS140 kV (0.4), 140
kV/80 kV (0.1) DIEIZ, ZiE4L 115 hounsfield unit (HU), 53 HU, 60 HU, 83 HU T
otz FEER & REREY A A2 SECT 120 kV & DECT 80 kV/SPS140 kV (0.3). 100
kV/SPS140 kV (0.4). 140 kV/80kV (0.1) @ CT fE—+ExtE FIEELEHRT — 7 )L Z il L
ZboO&X2 5(2R7, 80 kV/SPS140 kV (0.3) NEEFIEE (1.456) FEIICIHW T,
77 hAY A XDENILD CTHEERRL/NELS 2D, TR TE—LbN—

F=r 7B babEd LT,
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4. BREHEOBEON A

DECT 80 kV/SPS140 kV (0.3) ® MU FHE D782 (%) 1%, SECT 120 kV (2T E
ORELEFETEX D00, VA AOEIBEBTEET 7 b (FEH L F@REY A X) %
RN CT BRI E TR E AW T — 7 /W2 X K SRT 168 E 2 HF 1 01377,

Mean Variance 0.5% C&+%. 45 & &, DECT 80 kV/SPS140 kV (0.3) ® MU FHHE DA
7= (%) 1X. SECT 120 kV IZH~_T, £ K 0.43% (GTV 3 cm CTHXTE B 1.002) T
& 572, Mean Variance 1% CE5HE 7 % & =, DECT 80 kV/SPS140 kV (0.3) ® MU #H&

FA7ZE (%) 1%, SECT 120 kV (2T, HK-1.77% (GTV 1 cm THXTETIRE 1.002)
Td>72, Mean Variance 0.5% X 0 1%D 578 MU FHEDFRZE (%) DIXHLOETAKRE

{72572 (%1 0), Mean Variance 1%® & & MU FHEDFRZE (%) DX 5> & 1T, GTV
DY A X3 1Tem DFAICKE L, EHITGTV OFETEFEEN 1.002 DF N KE L
o,

il SRT JRIEFHEIIC &L 5 PTV @ DVH D2 (%) 1X.SECT 120 kV & 80 kV/SPS140 kV
(0.3) IZ2WT, CT E-fEXIEFRELETT — 7 /L OFRE & AR A D@D
Kd7- (21 1), SECT120kV & 80 kV/SPS140kV (0.3) DZENFIIZHk LT, CTIE
A BT IRELIT — 7 )V OEE L AREBREY A XDEWT XL S PTV @ DVH O %%
(%) (X, GTV 1lem, 2cem, 3 cem, FXFETIRE 1.002, 1.456 (ZHE R AERE

IO LN oT,

[A] CHAES & AR Y+ X0 CT - MxtEFIRELRT — 7 V&2 ZNEER L T
SECT 120 kV & 80 kV/SPS140 kV (0.3) % H# L7258  PTVmin D7 (%) 1X.GTV 1 cm

WIZBWTC, X ETFREICEEE TR R-12%OFERENT DO (F11) .
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SECT 120 kV X ¥ 80 kV/SPS140 kV (0.3) D JFF A PTV ifFDMED I /R—RNE W &
N DR G

SECT 120 kV & 80 kV/SPS140kV (0.3) OEi{g % k4 5 & AIFEEMICEL 54—
IR RIROE—2bN—R=2 77 —F 777 ML, SECT 120kV X ¥ 80 kV/SPS140

kV (0.3) ODF NI ENnTETWE (K2 7),
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VL £

ARFFETIE, B HRIRREHEICERFI A C& 5 X 912, SECT 120kV OEE & [F%
& 72 % DECT O RGO EREZRE L, B —bN— N =R EORENRE
ENDDONERLIZ, £ LT, SECT 120kV &[RIEDOEE T, DECT DEF YA X
LORBOKR LDV CT E-HHMEFRELHRT —7 /L2 KD, SECT 120 kV & (i
LCLEORERBEHEDORBEN M EL TWDDNERDT,

SECT 120 kV OE'E D5 ThH 5 CNR & [FZ5 72 dual energy @ DE composition ratio
X EFEET 7 LDV A X (FEEY A X, KEpEY 1 X) LWE O (Dense
Bone, Trabecular Bone, Liver X Tf Muscle) (ZX > THEZLDMEEZRS (W16, K1
7. K18, K19, £8) ., HMABITHIET S L (0.3, 80 kV/SPS140 kV; 0.4, 100
kV/SPS140 kV; 0.1, 140 kV/80 kV; X1 6., X1 7, 8) Th-o7=, WEM Liver &
Muscle D& 1L, CNRIZIE & A EZEM 72 0T SECT 120 kV @ CNR &A% &7 5
DE composition ratio % [IEFEIZFFET 5 Z & NEEETH D, CNR OFHIIZH#E S 72> 7z,
CNR OFHMIZIX., BETIREDOYE T 5 Dense Bone, Trabecular Bone 731 L Tu»
Do

SECT 120 kV @ CNR &[R4 & 72 % DE composition ratio %, A — 7 —HELEE (0.4, 80
kV/SPS140 kV; 0.6, 100 kV/SPS140 kV; 0.3, 140 kV/80 kV) &3 L HF UMEIZ /2 B 72
nolz, RRELTEZLNLDDIE, CNR OFEHIZ Dense Bone, Trabecular Bone C
X702 CRBMEEO X oL F =B WAl X kRO Z (b a5 &z 93—

FEFRZHERML TS ZETHD, £ LT, SECT120kV & CNR & [F% &72% DE

composition ratio £, BFHEET 7 FLADH A XXV ELRDEE 0D (£8), A
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— N —HWREORHICEFEET 7 P LD A ZHEEO b DOEHEHL TN D
AIREMENH D, I 5T, SECT 120kV & DECT CHRE L7 7 FADSD 2 TX %
T IERIZEDE TV RWZ ERTFRIND EEBEICCTRE L7 7 FAD SD
IZIBEVWRAETL D Z ENTFRIND T2, IEMEZ DE composition ratio DB % 3K 6 % W EL
DD,

Dense Bone ™ & &, SECT 120 kV & [R% 0 CNR & 72 5B EBEDOMAEHHE L DE
composition ratio Z3K® % (X1 6) &, DECT 80 kV/SPS140 kV (0.3) 23 b B — L
— F= 7 OUEOEE (48%) (K2 3) KXV, X2 375 DECT TEMTFHE

RETCODEEBLEDHAEDLEIZBWT, BE—AbN— = I RHEBINTNDH I LN

‘#&

LN THD, S5 80 kV/SPS140 kV (0.3) 1X, X2 6 O CT fE-FHXTE T AL H
T—T7I)VTCHERT D EEEFRE (1.456) EIRICBWTT 7 b AT A XDOENIC
X5 CTEZ (53HU) "EH/NELARD, == RR=U JORENRE LD LT
WhH, HEL I BT RAF XM v R BTROBEIL. BETHEEL 3%
N, 77205 CTE% =30 HU AN OREE CROIVTHESAFHEIZIT 2 TH D &
WAL TV 5D, 80kV/SPSI40kV (0.3) X, BEFEE (1.456) fEIICBWTTZ 7 b
AP A XOBEVNC L D CTEZEN 53 HU THHDO T, CTEA =30 HU LINOIEE T
RDLZENFARTHY . MEHEL FORBETITI) LN TE D,

SECT 120 kV (2T DECT 80 kV/SPS140 kV (0.3) & X %5 MU &%, & ORER
B A WE TE D00 FHE & (RS E A XEI/ER L7z CT [E- I E TR A
T—T WX B SRT {BEFHBEOKR KO MU HEDEZE (%) 2KD7=, Mean
Variance 0.5%® & &, SECT 120 kV & DECT 80 kV/SPS140kV (0.3) #Z N Eh¥ A X
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DE) BTEET 7 & (FEE & ARBEHY A X) TER L7z CT E-HEx & TR EA
BT —7 ML D MU FHEDRRZE (%) 13, &K 043% (GTV 3 cm THXETFRE
1.002) (£10) ThO, BEFTEOHEEIZKITTEEN/ X\, KIZ Mean Variance
1% & & MU FHEOEZE (%) 1T, FK-1.77% (GTV 1 cm THEXHE TR 1.002) (&
10) THY, MEFHHEDOBEIC FENRE,

FBUTANBIEIZE D MU FHE TIL, Mean Variance DfEN K E < 725 LR EFHE
DEEHLREL DD, EHIZE T IV aiEIC L DRREFHE CTlX. Mean Variance 73]
SLRDZEFHERMPEL 2D GHAFRHIX, Mean Variance % 1%7> 5 2%ICEE
T 57T TH 3.8 fFITHEN) . E DT DEEIR TIX, Mean Variance 1%F 7213 2%23E A
EN T 5, Papanikolaou B ** & Yagi & ¥ OIEN HEEE O EFEZE DT AR E N

1%72 DT, Z D5 7-9 7= 121X, DECT 80 kV/SPS140 kV (0.3) TO#|REIZ LV |

BFHEET 72 FADYA XL D = b= R=0 7 ORBEMD S & THER

BRELZMEISEDZERMETHD,

fibd SRT J&ERTEIIC L5 PTV @ DVH OZ (%) 1. 120kV & 80 kV/SPS140 kV (0.3)
DENZIUT LT, CT BT EFIREZER T — 7 /L OFEES & ARG X DEN
WL DEEREITRD OGN -72 (FF1 1), 120kV & 80 kV/SPS140kV (0.3) D%
NENE 7 72 b A A X (BEE & AREREY A X) 236 U CT fE—FE %t IR AT
— 7 VA CHE L 725HE 1, 120kV LV 80 kV/SPS140 kV (0.3) D J573 PTV il D
MREDO N NR—=0NE (PTVpi, DENRKK-12%) (£1 2),

fitd SRT VB EH BN L 2 R TR 2B O g TIX RIBEERICA L 24— 27 "0 Rk
DE—bN—R=2 T —F 7727 FH120kV XV 80 kV/SPS140 kV (0.3) DF5738E
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WTHIENTETCWD (K2 7), BEH T 7 b AZE AW AN SRT IBFEFHEIZ L 5
MU 5 . PTV @ DVH K& OMRE A 72 [Hi8 O LLESEEAH 7> 5 . DECT 80 kV/SPS140 kV (0.3)
I, SECT120kV LV ARICHEHEDOEENM ELTNWDLZ ERHALNTH D,

SECT 120kV L RI% D CNR & 722 KO IZETFEE T 7 > b LHRE 5O SD 4 H v
OB (BEES : SD 10, A58 : SD 16) (ZHiiz. % & % DECT @ CTDI,o (mGy) (%, SECT
120kV XV £ o 7o JBHEH Y A AOEFHEE T 7 K LITET D CTDlyo i, (4.24 mGy,
SECT 120 kV; 5.81 mGy, 80 kV/SPS140 kV (0.3) ; 4.08 mGy, 100 kV/SPS140 kV (0.4) ;
8.49 mGy, 140 kV/80kV (0.1); & 4) ThH D, (K& A XOEFEET 7 M AIZE
i7% CTDIq 1%, (14.43 mGy, SECT 120 kV; 16.95 mGy, 80 kV/SPS140 kV (0.3) ; 16.75
mGy, 100 kV/SPS140 kV (0.4) ; 38.08 mGy, 140 kV/80kV (0.1); £ 5) T 5, 140kV/80
kV (0.1) OHEIRFRED SECT 120 kV (LR TEEE YA XTI 2 15 (RERE Y1 X T 2.6
HFOMBMNE 22O T, R CHEAT 2 7-OIIIREN R RE T A—F EEZD
N5,

DECT @ CNR 734:C® DE composition ratio (23T, FEERHY A X L 0 (KEREEH 1
ADOFMEL 725 (K16, K17, W18, M19) BAIZ, 77> haP A XN
REWZ LITX D GE ETHHMENTE (77 v b 2aFOLEIZE T A8EE YA X
® SD 10, E&E A XD SD 16 N—E L R 2 WESFMEOTZH) LT/ A ABRKEL
RoleZl bl —bNn—R=U 728523 N7 A MNDIERTHRERETH D,

DECT THgs L 7= Dense Bone, Trabecular Bone Clx, EFEE 77 LDV A X
R, B1ERAOREEEZELETH S 80kV, 100kV, 140kV OEIE MR 72
HIFECNR bR 2D (K16, M1 7), FOEHIX, SD BN—EIL7R DR
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Di=h BN FDOEBEE 80KV, 100kV) DEIENEL 251FEar b T A RREL
BT OTHDH, 7272 L, F1EFEMAD 140 kV DA 11X, DE composition ratio 73 K
EL R EHE2EHMD 80KV DN DR e D3, £4, K5 XV HREHM L
D EREIZ 80kV DENELL 0D ZENER L THDD TRV E FIRIND,

BEFBEET 7 b LA~NEANTEIWEONE L X L=l (inner) & 4MAI (outer)
IZFBW T, A L7 Dense Bone @ CNR KN — L n— R= T OWEBRIZENH D
NE D DFHE L7, 4% DECT (28175 CNR KON E— A— K= 7 OSESR|T, inner
XV outer DFMEMN-oT (K20, K2 5), inner ® CNR BMEWEH X, EFEE
77V NAEBBTHXMOE—bN— R=r 7 LIETICEET 2BREOTR RIS
D, AV FTARNDIETE ) A XOEMDI=HTH D, inmner DE— L/ — K=
DEBRMENEBIL., ZBRXBEOE—L—R= 712XV, outer XY inner DfF

B COHRENENLL TNDLHTZHTH D,

Dense Bone @ & X CNR @ inner & outer DZ=E, (0.48, 120 kV; 0.65-1.61, 80
kV/SPS140 kV; 0.54-1.08, 100 kV/SPS140 kV; 0.98-2.14, 140 kV/80 kV; 22,.3%&9) T
H 5, CNR @ inner & outer DZE[E, SECT 120 kV 238 1/ & < (0.48). 140 kV/80 kV
(DE composition ratio 0.9 D & XK 2.14) 2Kk b K&V, Zhang 51X, K77 b
L&A LT, DECT 2B 5K 7 7> b AOBPIERME (F.08 & ELE) 12X 5 CT
EOBENEZHE L CW5, DECT @ CNR IZ, SECT 120 kV £V 7 7 > b A~DFFEA
MBI ED2EEAREILZITHOT, T—FREROMEMEBIZEEDLETH D,

80 kV/SPS140 kV (2 X % Dense Bone D £ —Ah— F=2 7 OekERIT, inner (25
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ERPRIERI{RFE (CTV; clinical target volume) : GTV 3 X OV O JEA O BEMERRY 72 HE B
B, H5VIIETR Y o EifEE A S AT T R EERRETH D,
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9 DECT (SOMATOM Definition Flash)

% 1ER (80kV, 100 kV, 120kV, 140 kV) L 25245k (SPS140kV, 80 kV) ™ 2 fE¥E D X

B 90 I TIRE SN T D, Sn 10 L7244 TIE DT SPS & 4E(H,

44



1200

[ 4 40
1000 F X X
I X
800 F 4 30
Zao [ X | &
600 [
£ I X X {1 20 E
400 l ‘ L
| 80 kV/SPS140 kV
4 10
200 | .mAS
XCTDI
0 L L 0
0 0.2 04 0.6 0.8 1

DE composition ratio
10 BFEET 7 A (IKEREYA X) @ SD 28 16 1272 % DE composition ratio

0 DECT 80 kV/SPS140 kV Cil|7€ L 7= mAs f& & CTDI,, ® BEfR

45



K11 BEE 772 bA

46



12 mERERARIEREE (Novalis)

47



1 3 DECT 80kV/SPS140 kV (0.3) TH L7-BEE 7 7 > A (GTV2cem) @ CT

E-FEXHE TIREZBR T — 7 VA A XD & & O &SR

48



14 GIVOHYA X (1em, 2cem, 3 cem), IR, (LE

R GTV, Hf : PTV

49



Min. Dose : 81.2 % = 28.41 Gy
Yolume [%] =~

Mean Dose : 95.0 % = 33.26 Gy
Max. Dose : 100.5 % = 3516 Gy
Wiolated DVH constraint
10~

T Point Prescription (Isoc. Horm.:Group 1 (A)) used

100

Ty
W e B B : :

P e e e _ :
2 & 2 E 2 II
g : : : : : : _
il RS, SO NP PN N — :
: . ; : : : : : '
i : :
4 :
: : . : ; ! |
30__....:......;.....:.....:.....: E < A
: : : . : : : |
W R R S R : : :

: : |
: : : i . : ; ! \
o sl sl : :

| | | | | | . §
T T T T T T
L} 10 20 30 40 50 60 70
100.0 % = 0.987 ccom Dose [%] = 100.0 % = 35.00 Gy
Gridsize : 0.80 mm Monte Carlo : 0.5%;2.1%2.1x2.0mm*

80 90 100 110 120

1 5 DECT 80kV/SPS140kV (0.3) T L7ZFHER Y 7 > b A (GTV 1em) @ CT

E-FExEE TR E AT — 7 LV NEEE A XD & & O DVH

50



160.00
140.00 F
I o ®
120.00 I ® °®
100.00 F} o ®
Eﬂ i . .
Z 8000 | @
U L
60.00 F
40.00 F
- ®Head 80 kV/SPS140 kV
20.00 F
| Body 80 kV/SPS140 kV
0.00 A
0 0.2 04 0.6 0.8 1
DE composition ratio
160.00
140.00 |
120.00 F
100.00 | A A A A
= i A
Z 8000 | A A A A
o : + o+
60.00
40.00
I A Head 100 kV/SPS140 kV
2000 F
L +Body 100 kV/SPS140 kV
O-OO L ' L ' L ' L ' L
0 0.2 0.4 0.6 08 1
DE composition ratio
160.00
140.00
- |
12000 | - g N u
10000 | g m B
QZ: 80.00 I
S l - X X X X X X
60.00 - X X X
40.00
I WM Head 140 kV/80 kV
20.00 F
- XK Body 140 kV/80 kV
OIOO ' L L L ' L ' L
0 0.2 04 0.6 0.8 1

DE composition ratio

1 6 DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) T e L7~ Dense
Bone @ CNR 24t

SAER & ARERE Y X DE composition ratio % 0.1—0.9 @ 0.1 ff{E T CNR % LL#g,

51



40.00
3000 F P )
~ [
Z 2000 | @
U -

1000 |
- ®@Head 80 kV/SPS140 kV

Body 80 kV/SPS140 kV

000 L— 0 .

0 0.2 0.4 0.6 0.8 1
DE composition ratio
40.00
3000 |
[ A A A A
I~ A A A
6 20.00 A A n
4+ +
10.00 |
I AHead 100 kV/SPS140 kV
+Body 100 kV/SPS140 kV
0.00 —
0 0.2 0.4 0.6 0.8 1
DE composition ratio
40.00
[ m N m =
3000 } m B8
L . . -
nz‘zo 00 : X
O 0 x X X X X
X X X
1000 |
[ WHead 140 kV/80 kV
K Body 140 kV/80 kV
0.00 . —
0 0.2 0.4 0.6 0.8 1

DE composition ratio

1 7 DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) THxsZ L7

Trabecular Bone ® CNR 21k,

SAER & ARERE Y X, DE composition ratio % 0.1—0.9 @ 0.1 ffE T CNR % LL#g,

52



10.00

9.00 F
800
700 F
nnfs.cm:.........
Z 500 F
“ 400 [
300 F
200 | ®Head 80 KV/SPS140 kV
100 Body 80 kV/SPS140 kV
0.00 —_—
0 02 0.4 0.6 0.8 1
DE composition ratio
10.00
9.00 F
g.oo |
700 | A A a A a
o 6.00 A A A A
Z 500 [
a0 [ + T+ 4+ + 4+ +
3.00 F
2.00 AHead 100 kV/SPS140 kV
1.00 | +Body 100 kV/SPS140 kV
[ e e ————
0 02 0.4 0.6 08 1
DE composition ratio
10.00
9.00 f
goo |
700 [
n‘6.00;..--.-...
Z 500 [
U4'°°:>K)|(>K>K>K>K>K>I()K
300 f
200 f WHead 140 kV/$0 kV
100 T *¥Body 140 kV/80 kV
I —
0 0.2 0.4 06 0.8 1

DE composition ratio

1 8 DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) THzE L 7= Liver
@ CNR ZAt,

SAER & ARERE Y X, DE composition ratio % 0.1—0.9 @ 0.1 ffE T CNR % LL#g,

53



10.00

9.00 F
800
700
6.00 [

& L @

Z 500 [ ........

“ 400 |
3.00
200 ®Head 80 kV/SPS140 kV
100 Body 80 kV/SPS140 kV
000 b v v LT

0 02 04 0.6 0.8 1
DE composition ratio
10.00
9.00 |
8.00 |
7.00 | A A

o 6.00 | A A A A A A A

Z 500 [

c'}4.00:+'|"|‘+‘|'++++
3.00 }

2.00 | AHead 100 kV/SPS140 kV
1.00 | +Body 100 kV/SPS140 kV
000 b v v v L
0 02 0.4 06 08 1
DE composition ratio
10.00
9.00
800 |
700 |
L | ]
6.00 U amEng
a4 |

Z 500 [

5 [
4'°°f>K>K)K>K>K>K>K>K)K
3.00
200 W Head 140 kV/80 kV
100 T *Body 140 kV/80 kV
000 o v W W 7L

0 0.2 04 06 0.8 1

DE composition ratio

1 9 DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) T w7~
Muscle @ CNR 21t

SAER & ARERE Y X, DE composition ratio % 0.1—0.9 @ 0.1 ffE T CNR % LL#g,

54



80.00
v
[ v
7000 v
o v
7 60.00 | )
U L
v
50.00 | o ¢
L & @®Body 80 kV/SPS140 kV (inner)
[ Body 80 kV/SPS140 kV (outer)
40.00 —
0 0.2 04 0.6 0.8 1
DE composition ratio
70.00
[ (¥
60.00 | v
[ o U
v
o [
Z 50.00 | v v
Q i (%]
v
40.00 |
[ @Body 100 kV/SPS140 kV (inner)
Body 100 kV/SPS140 kV (outer)
30.00 —
0 0.2 04 0.6 0.8 1
DE composition ratio
80.00
[ @
70.00 | o o
® ®
I~ [
Z 60.00 | v
U -
v v Vv
50.00 [
[ @ Body 140 kV/80 kV (inner)
I Body 140 kV/80 kV (outer)
40.00 — S —————
0 0.2 04 0.6 0.8 1

DE composition ratio

2 0 DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV X T* 140 kV/80 kV IZE W T, &

F-EPEET 7 2 N O inner & outer |2 Dense Bone Z¥E A L7284 @ CNR

55



2.50

F ' Dense Bone

200 F ATFabecular Bone

= [ @Liver

2150 F XMuscle

£ :

1 [

= 1.00 F

& [

= [ A

2050 | X A A a A,

Z 00 AR 2 >4<_i X . X

o [ - X + +—
I ™ > 04 mo6 08

-0.50 L X

DE composition ratio

2 1 DECT80KkV/SPS140 kV 23U T, Dense Bone, Trabecular Bone. Liver & X

Muscle % inner & outer [Z#F A L 72355 @ CNR @ inner & outer D7 (CNRjpner — CNRouger)

56



g
[
<)

[ 80 kV/SPS140 kV
C A 100 kV/SPS140 kV n

5200 T mi40kv/80 kV mEg

2 r

150 m B

-

% - [ ] A

S0 F m4 2 A,

=4 A A A

6 0.50 A

0-00 L ' L L L ' L ' L

0 02 04 06 08 i

DE composition ratio

2 2 DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV & T} 140 kV/80 kV {23\ T, Dense

Bone M & % ® CNR @ inner & outer D7 (CNRjpner — CNRouger)

57



80.0
g 700
g
o 600 A
=
E. 50.0
Q A A

S 400 A , y u
£ H N
E = 300 g m &N A
O A
T 200
g - 80 kV/SPS140 kV

L A 100 kV/SPS140 kV
E 100
s : W140 kV/80 kV
a 00 L L 1 L ' i 1

0 0.2 0.4 0.6 0.8 1

DE composition ratio

2 3 DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) ¢ DE

composition ratio D B — L/ — R =0 F i ERDOEAL,

SECT 120kV & DECT |2 L 5 CTfEZ (BASH & (KRS & OB OEWEZNE N DI

¥ CT i (BHER & 1RgpER) CTEIS Z L1280 | 7 @ SECT 120 kV THA(L L THRE,

58



80.0

= i
E 700 |
2 600 |
e L A
E. 500 A
=2 i A
< 400 A
=1
Eg 4 a .
S = 300 &
=  am " wentE A
= 200 )
= L 80 kV/SPS140 kV (inner)
g 100 | A 100 kV/SPS140 kV (inner)
g oo | M 140 kV/80 kV (inner)
2 . y L, R ey |
0 0.2 0.4 0.6 0.8 1
DE composition ratio
80.0
R
E 70.0
[ A
E 60.0 i A
= 500 | A , ]
ES | A am "
S 400 } m o m N A
g r | A A
g 8 300 |
- |
H] 20.0
= i 80 kV/SPS140 kV (outer)
g 100 | A 100 kV/SPS140 kV (outer)
E - M 140 kV/80 kV (outer)
00 ' L ' 1 ' L 1 L
0 0.2 0.4 06 0.8 1

DE composition ratio

X2 4 DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) (Z X % inner &

outer DFE ANLE IZ L D DE composition ratio 5D & — L/— K= 7 D ERDOEAL

59



80.0
N
E 700 |
@ 600 |
2 [
= e
E. 500 |
) - o ® o
e 400 f ° ® e
£ i o
g 8 300 |
=]
H] 200 F
'; 100 @80 kv/SPS140 kV (inner)
3 o 80 kV/SPS140 kV (outer)
=] 00 L 1 M 1 L 1 M 1 M
0 0.2 0.4 06 0.8 1
DE composition ratio
80.0
R
E 700 |
¢ 600 F
© A
E _ 500 A
B=INS A
< 400 } A
¥ s .
E & 300 | A ,
= 200 | A
'; oo | A 100 KV/SPS140 kV (inner)
s 100 kV/SPS140 kV (outer)
-a 00 L L ' L L 1 1 1
0 0.2 0.4 0.6 0.8 1
DE composition ratio
80.0
- I
E 700
° 600 [
-
E 3
E. __ 500 |
d
w400
E £ 30.0 m N
s = VT ] |
T 200 | m - "o "
= - B
= L .
= 00 F W 140 kV/80 kV (inner)
g ! 140 kV/80 kV (outer)
=) 00 1 M 1 L 1 L 1 L

0 0.2 0.4 0.6 0.8 1
DE composition ratio

2 5 inner & outer DIAMBEIZ LD E—Lb— K= T OUEBROE 25

DECT (80 kV/SPS140 kV, 100 kV/SPS140 kV, 140 kV/80 kV) 48\ Eti

60



1000 = @ll= Head 120 kV
= k= Body 120 kV
800 | Head 80 kV/SPS140 kV (0.3)
S _—.—Body 80 kV/SPS140kV (0.3) 2,
= )
“: 600
W
r-
£
Z 400
|
o
200
D L L L L L L L
1 1.1 1.2 1.3 1.4 15
Relative Electron Density
1000 oo a0y n
re b= Body 120 kV
800 |=#==THead 100 kV/SPSI40KV (04)
= === Body 100 kV/SPS140kV (0.4) ,*,
T %
Y 600
U
=
£
Z 400
=
Q
200
O 1 Il 1 1
1 1.1 1.2 1.3 1.4 1.5
Relative Electron Density
1000 == Head 120 kV
[e=she= Body 120 kV
800 | === Head 140 kV/80 kV (0.1)
5 = Body 140 kV/80 kV (0.1)
&
z 600
r-
g
7 400
=
o
200

1 1.1 1.2 1.3 1.4 1.5
Relative Electron Density
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SECT 120 kV GTV 1 cm Head SECT 120 kV GTV 1 cm Body
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80 kV/SPS140kV (0.3) GTV 1 cm Head 80 kV/SPS140 kV (0.3) GTV 1 cm Body

2 7 SECT120kV & 80kV/SPS140kV (0.3) @ CT fE—HExtEFIEELHT —7 )L

(Head, Body) DiE\W I XK B HREA O Lbig
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X. ®

#1 EFEEZ7V AL 772 P AKREEZHER L TOLKEMDE & AR
RETFRERELZESTHBAME TELNA TS, ZHDLDOR T & bMEICRF g
PDRAVWLN TS, BETEEY 7 AL, kxR AWE 2 ffix AIETANE X
THIETED L HICHEHY A X7 72 FAD 9 ODRE Y o ZHRIMED 8 SR A A
T AR A X7 7 o P ATHERINLTWD, ZNERORICIE, EFRENBEAHO

O HOMENPHEAS LTS

No Description Physical Density ~ Electron Density Per cc X 102 RED(Relative to H,0)
PHANTOM HEAD(Center Section) 1.01 3.346 1.002
PHANTOM BODY (Outer Ring) 1.01 3.346 1.002

1 H,O SYRINGE 1.00 3.340 1.000
2 Lung (Inhale) 0.20 0.634 0.190
3 Lung (Exhale) 0.50 1.632 0.489
4 Breast (50/50) 0.99 3.261 0.976
5 Dense Bone 800mg/cc (Embedded) 1.53 4.862 1.456
6  Trabecular Bone 200mg/cc 1.16 3.730 1.117
7  Liver 1.07 3.516 1.052
8  Muscle 1.06 3.483 1.043
9  Adipose 0.96 3.170 0.949
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#2 BFEBET 7 kLD Scan parameters.

Slice

Beam

Paem g el e SO s Colimaion (2%
Head 120 0.55 62 0.5 500 3 128 x 0.6 4.24
80/SPS140 0.55 133—208 0.5 500 3 32 x0.6 5.07—17.85
100/SPS140 0.55 48—95 0.5 500 3 32 x0.6 3.76—7.48
140/80 0.55 17—31 0.5 500 3 32 x0.6 4.74—8.49
Body 120 0.55 214 0.5 500 3 128 x 0.6 14.43
80/SPS140 0.55 447—1030 0.5-1 500 3 32 x0.6 16.95—38.8
100/SPS140 0.55 198 —340 0.5 500 3 32 x0.6 15.46—26.38
140/80 0.55 115—201 0.5 500 3 32 x0.6 31.19—54.29
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#£3 BETEET 7 2O Recon parameters and ROI measure parameters.
PhsaiI;t;)m X-rz(il}(/\l;)e am  DE corr;[i)(())sition ]?111:151)1\)/ Recon kernel SD of the CT numbers ~ ROI (cm?)

Head 120 200 B14f medium+ 10 0.4
80/SPS140 0.1—0.9 200 B14f medium+ 9.8—10.3 0.4

100/SPS140 0.1—0.9 200 B14f medium+ 9.6—10.3 0.4

140/80 0.1—0.9 200 B14f medium+ 9.6—10.2 0.4

Body 120 320 B14f medium+ 16.3 0.4
80/SPS140 0.1—0.9 320 B14f medium+ 155—16.8 0.4

100/SPS140 0.1—0.9 320 B14f medium+ 15.4—16 0.4

140/80 0.1—0.9 320 B14f medium+ 15.5—16.7 0.4
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F4 BFEE77Y ML FEBYA X)) OHRESO SD A 10 127 5 50

X-ray beam SD of Phantom

Phantom size (kV) DE composition ratio mAs center CT numbers Displayed CTDI,,; (mGy)
Head 120 62 10 4.24
80/SPS140 0.1 208 10.1 7.85
0.2 175 10.1 6.63
0.3 153 10.3 5.81
0.4 139 10.1 5.31
0.5 133 10.2 5.07
0.6 137 9.8 5.23
0.7 142 10.1 5.42
0.8 166 9.8 6.35
0.9 193 9.9 7.35
100/SPS140 0.1 95 9.6 7.48
0.2 75 10.2 5.87
0.3 59 10.2 4.63
0.4 52 10.1 4.08
0.5 48 10.3 3.76
0.6 49 9.6 3.84
0.7 51 9.9 4
0.8 59 9.8 4.63
0.9 73 10 5.72
140/80 0.1 31 9.6 8.49
0.2 25 9.8 6.81
0.3 21 9.9 5.8
0.4 19 9.7 5.18
0.5 17 10 4.74
0.6 17 9.9 4.74
0.7 19 10 5.18
0.8 21 10.1 5.8
0.9 25 10.2 6.81
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%5 WTHEET 7o ho (KBEYA X) OFREN0 SD 3 16 (27 % R4

X-ray beam SD of Phantom

Phantom size (kV) DE composition ratio mAs center CT numbers Displayed CTDI,,; (mGy)
Body 120 214 16.3 14.43
80/SPS140 0.1 717 16.2 27.1
0.2 555 16.4 21.03
0.3 447 16.8 16.95
0.4 452 16.4 17.22
0.5 561 15.7 21.23
0.6 695 15.8 26.24
0.7 875 15.5 33.05
0.8 953 15.5 36
0.9 1030 15.7 38.88
100/SPS140 0.1 340 16 26.38
0.2 256 15.6 19.98
0.3 217 15.4 16.91
0.4 215 159 16.75
0.5 208 15.7 16.18
0.6 198 15.6 15.46
0.7 233 159 18.15
0.8 258 15.3 20.02
0.9 297 15.5 23.06
140/80 0.1 141 15.5 38.08
0.2 129 16.1 34.76
0.3 118 16.7 31.76
0.4 115 15.7 31.19
0.5 120 15.6 32.38
0.6 132 16.2 35.64
0.7 153 15.7 41.44
0.8 179 16.3 48.54
0.9 201 16.5 54.29
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#£6 HEERT 7 > B A D Scan parameters.
. L Slice Beam Displayed
Phantom X-r?l};\l;)e am }{flltfl? : mAs ROtattz;I time ?rljl(n)l\)/ Thickness  Collimation CTDI,
(mm) (mm) (nGy)
skull 120 0.55 400 0.5 500 2 128 x 0.6 56.4
phantom
skull 80/SPS140 0.55 659 0.5 500 2 32 x0.6 56.17

phantom
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#£7 HEERT 7 > b A D Recon parameters and ROI measure parameters.

X-ray beam  DE composition DFOV

2
Phantom (kV) ratio (mm) Recon kernel SD of the CT numbers ~ ROI (cm”)
skull 120 200 H14s medium+ 6 0.4
phantom
skull 80/SPS140 0.3 200 H14s medium+ 6.1 0.4
phantom
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%8 SECT 120kV ® CNR & [Fl— & 72 5 DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV

140 kV/80 kV @ DE composition ratio

Insert Materials

Ph;t;t;)m X ra(llif\l;;am (Tissl\lj[zt]igziz)alem Rv.alatllsz:e;1 ljiltf;ctrcn CNR,, CNR, DE( é;ﬁ;g:(flctlg;{z;mo
Head 120 Dense Bone 1.456 93.97
80/SPS140 1.456 96.23 0.4
100/SPS140 1.456 88.92 0.5
140/80 1.456 96.9 0.1
Body 120 1.456 51.07
80/SPS140 1.456 51.22 0.3
100/SPS140 1.456 51.56 0.4
140/80 1.456 54.84 0.1
Head 120 Trabecular Bone 1.117 25.72
80/SPS140 1.117 25.78 0.4
100/SPS140 1.117 26.86 0.6
140/80 1.117 25.75 0.1
Body 120 1.117 14.64
80/SPS140 1.117 14.07 0.3
100/SPS140 1.117 14.16 0.4
140/80 1.117 15.22 0.1
Head 120 Liver 1.052 6
80/SPS140 1.052 6.04 0.3
100/SPS140 1.052 6.07 0.5
140/80 1.052 6.04 0.3
Body 120 1.052 3.61
80/SPS140 1.052 3.87 0.3
100/SPS140 1.052 3.92 0.4
140/80 1.052 3.63 0.3
Head 120 Muscle 1.043 4.97
80/SPS140 1.043 4.93 0.3
100/SPS140 1.043 6.07 0.5
140/80 1.043 6.04 0.3
Body 120 1.043 3.21
80/SPS140 1.043 3.35 0.4
100/SPS140 1.043 3.92 0.4
140/80 1.043 3.63 0.3
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%<9 SECT 120 kV, DECT 80 kV/SPS140 kV, 100 kV/SPS140 kV K& TF 140 kV/80 kV (Z

FU T, Dense Bone D & XD CNR @ inner & outer D7 (CNRjnner — CNRueer)

X-ray beam DE composition ratio CNRyer = CNRper

120 kV 0.48

80 kV/SPS140 kV 0.1 0.9
0.2 0.96

0.3 1.35

0.4 1.2

0.5 1.61

0.6 0.89

0.7 1.05

0.8 0.72

0.9 0.65

100 kV/SPS140 kV 0.1 0.54
0.2 0.91

0.3 0.91

0.4 0.61

0.5 0.75

0.6 0.88

0.7 0.82

0.8 0.75

0.9 1.08

140 kV/80 kV 0.1 0.98
0.2 1.24

0.3 1.08

0.4 1.47

0.5 1.58

0.6 1.88

0.7 1.9

0.8 1.87

0.9 2.14
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721 0 SECTI120kV & DECT 80 kV/SPS140kV (0.3) 2 ZENW A XDi&E H BEFE
77 b A (BEER & AREE Y X) TIER L7z CT [E-FEXI EFRE LR T — 7 iz
£ 5 MUEREDRE (%)

MU #HEDREZE (%) 1L, T4 VB X OMEBDRHRE3SGy &5 K 912 MU O
EEITV, BMEFHE T /LT Y X LD Monte Carlo, FREFHE/XT A —H D spatial
resolution 2 mm % —JE & L. Mean Variance 0.5%. 1%, GTV 1cm, 2cm, 3 cm, FHX}

FEFIRE (RED) 1.002, 1.456 DZHZHIZOVTRD T,

GTV Mean Variance 0.5% Mean Variance 1%

Size RED 120kV & 80 kV/SPS140 kV (0.3) © MU FHE 120kV & 80 kV/SPS140 kV (0.3) > MU A
(cm) DIRHE (%) DAL (%)

1 1.002 0.35 -1.77

2 1.002 0.28 1.03

3 1.002 0.43 -0.48

1 1.456 0.06 0.61

2 1.456 0.15 -0.06

3 1.456 0.36 -0.49
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#11 BMSRTIEEFEIZ LD PTV O DVH D2 (%) 1%.120kV & 80 kV/SPS140 kV
(0.3) IZ2WTC, CTEAEXIETFIRELLRT — 7 LV OFEE & ARV A XOE NS
K7z, PTV O DVH OZE (%) 1L, HEFHET /LT Y XA Monte Carlo, FREFHE
/XF A —2% @ spatial resolution 2 mm, Mean Variance 0.5%% —7& & L.GTV 1 cm.2 cm,

3cem. FEXEFEE (RED)1.002, 1.456 DZNEHUTOWTLEE LT,

120KV ~ 80
GTV 120 kV 80 KV/SPS140 kV (0.3) kng)s 1;(;;\/
DVH (%)
. Head & Head &
e RED Cg;iiD Cg;fyD Body 0 Cg;iiD Cg;fyD Body ®  Head Body
7% (%) 3 (%)

PTVh 1 1.002 80.5 80.1 0.4 81.2 81 202 07 09
PTVien 1 1.002 94.9 94.9 0 95 95 0 01 <01
PTVpe 1 1.002 1004 1006 02 1005 1007 02 01 <01
PTVh 2 1.002 81.5 81.4 -0.1 809 809 0 06 05
PTVon 2 1.002 95.9 9.1 02 958 959 0.1 0.1 02
PTV, 2 1.002 101 014 04 01 1011 0.1 0 03
PTV, 3 1.002 80.9 80.7 0.2 80.6 806 0 03 ol
PTVyen 3 1.002 97.1 97 0.1 971 971 0 0o ol
PTV,e 3 1.002 1022 1023 0.1 1023 1024 0l 01 <01
PTV, 1 1.456 83.2 82.6 -0.6 839 838 0.1 07 -12
PTVien 1 1456 96.3 963 0 9%5 967 0.2 02 04
PTVie 1 1456 101.6 102 0.4 1016 1019 03 0o ol
PTVa 2 1.456 84.9 845 0.4 844 844 0 05 ol
PTVien 2 1456 97.8 97.7 -0.1 979 977 0.2 010
PTVie 2 1456 107 1069  -0.1 107 107.1 0.1 0 .02
PTVh 3 1.456 84.4 84.1 0.3 845 842 0.3 01 <01
PTVoen 3 1456 98.7 98.6 0.1 988 987 0.1 01 <01
PTV,e 3 1456 1077 1084 0.7 1078 1077 -0.1 0107
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