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CED

Monte Carlo ;ECTHREBL-E—LT—42 R\ = Long SAD ;5D
25BHONE MU ERUVHEVMEEDHE

Tl BEY

P MESLT BOE SRS

AAS EAT

202541 H 16 H3AF, 202543 H 13 A5 H

EE : Long SAD EICHIT 225 S (Total body irradiation; TBI) (%, —#RICHERRIGHEGH IS E Cldse it LTV
W, FD, 77 v AR AW TEBICHEEFHN ATV MU ER MRE 2 GIET S MiEmE R S 2 H#ET 5
VMDD, AWFSETIL, Monte Carlo V5% FW i EEFR T Long SAD MEICBIT 57 7 FAMEDE— LT — 4 %
5L, )7 MU i OEMEIE OREEN ATRED Z Mt LTz, £, MR 2 fiEmE (727 VL) 0FE
IRRRFHRELDO R H LT 7 > b AW APSRIGR BN RIE B A L7, AFZEiIc L v, 5 MU % EEED
F1%DREETHEE L, FHE LIMEDEIRE % AW ToB RS R IEEMAN TH D 23%ICINE -7, RICH T 5
HEEME O WG & U CARIESFIAH &4, TBL O HEFRER] O 45#i k OIS L DR A & v 7 OAREIRIC Sk T & 7=,

F—7J—F : TBI, Monte Carlo, Long SAD %, A#RIGHE

I. XL®IZ

T8 I 0 L U o, G PR 0 1 9 R R0 P AR R BRI 7
EORIGEE L LTRE REEEZMH > TN D, il
BT, B OE@EEZRE < (R, EFREE#
P92 GEMMED, F-EEAREORME GUEEHR) o
3 0ZHAME L, BTAEE L UEBRERS L Oy B
(Total body irradiation; TBI) 23ThiL T\ 2% D, TBIIZ4E
ISR % BT 21RFIECTH Y, BRINEIIMRR O3 E
B2 EOFIKIDN DEE % R FENRBRI N TS 2, 5L
AR FEFEH RIEDE (LUT, AFRFHED) 1, #IRE
Hrah I FEEE (Source to axis distance; SAD) ZHBEHF D HFEIZ
J& LT 350, 400 cm &R < BV KEUREF 2Bk L 28 % I
5179 % Long SAD £ (ZE4ixtin 2 fEST) T TBI 23 7hoi
%, FBE OBRMIL LA L2 NS FERME O & 5 B iz o
MEMZZERAH LT\ 5, TBL 3 &H M ENAETHHZ L
No, REICH—ICREEZBNTALERH D, Ll
NH, EHEOEKEDIES D& LORHERBEOFEICLY
B BBENTEE LV, 2O OARFRFFERE TIRK 1 Ok
DNHHEE (7 7 ) VRIERELSE) 2 IR E - E I
EALANC Y AR SELE L, R AR S5 2 & O
BEMEL TS, ZDXHIT Long SAD (2 &k 5 TBI i
FEER 72BN R 2 ST, Mg OKRE I D+ ThHLLk
WHIEAT L ERESTH D I,
AREERZBHRGED TBL LT A Ve ¥ 2 Himhoe L,
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SES, SHED, Modm, KEGE, TESSICHEDE A RET 5,
MEHRIEL, TBI AERICHCIROKEMZ 7 v b A E2RE
L, 77 Y A AOHFOZERE L7 Farmer BUEEBER 2 VT
Thbhs, MEICBNT, 772 b MIERDOEERADIKE
WCHYTBESO7 7> Mok, BEOWMMITE Lz E—
AL OTAMIEIZEE S5, AREKEFHBL THEYER O
B G A& A o0 R 0 O IR B Y B A B D £3% AN
L7225 X 5 WJ5 MU (monitor unit) E M. OHEWE DE S
ZRELTWD, AN, TBI EMiMFD in vivo HRE
BBV TES % E10% AN 7 & 0 FLHE T — i B &
T B ZEEBEICLTIThRD 49, REKRERHETIL,
in vivo AR EHIEIZIB N TEI0% AN A FEHEL LTS,
L2 LEMICHTZ D, 407 MU ER OHEDE DR S O
PN — R S R IE 5B 25 & (Radiation treatment
planning system; RTPS) 7% SAD %% < & % Long SAD IZ3E
Khiade 2 L 2D 29, RS ERE ZITVIRE T 2 LB
»H D, WYL MUK OCHEDE DR S 2 HET 572
DICEFBIORREMORENLEL 2D, TBIICHEDDE
WAL ZIZAENRDD o TS, RFERFERETIE, AL
75 MU E3E % ORIEME DR S 2 RET DEE, &I
BIE RN O 7= R TBI T S ER (Bl
1% 100 MU/min) @ 3 {FOMEFEZF >, L) MU ED 1/3
RS LHENTON D, MEDEREE R L, @2
B (HBRED 173) LRHETHEEZEY L, REICE
BROMEER LA MUEZ AWV TREDHERZIT> T\ 5,
MU D RE Je OB 2 bR < 5 07 (IRm@tasgh & v 2
s éde) OMEVEDORE S Z#RETIHVLERHY, 77
VRARRERI O T 4 VT EOMELEET S LY
KW & 725, b0 —HEOEERIL 4 HREICDZY 8
~1D2BFREORMEZE L TS, KERFRETIEIN
F A BRRENOHEMERLE TS 2 LT, HHEE R



Monte Carlo J5 CHUfS L7z B — A7 — & & H\ 7= Long SAD {ED & & B OAL)7 MU K OEWE R Ot E

X

TR ARG T 7 VAR

—————10ng SAD b

TBIHEHG

77 U AR

\\\\\

TBIFE

B 1 Long SAD {EICI1T 5 TBI TORE, MEME (72 Vv, K@EEsh), TBI AEE O EER

WZHIE 24TV, JEEEE S TRE &2 1T o Tz,

P @ RTPS 1% TBI Dff Je 43 A6 S IS RHIGR L CUN RS,
ITHETTIE Monte Carlo (MC) ¥E% W THBE O BWRESD
FRBAFATRE & 72> TV 5, ERRBIGIZ BV TR O~
VA A KTIROENTWDER, MC I ECTHILSNEEED
BWE—ATF—HE2HW5Z L CHEESEZMETDL &
R, REOT — 2 WG T 5 2 L3k, RIFJE T,
MC L5V 2 2 b—3 3 CHEANIEG LN Long SAD
BT DBESFE AT, BEICAF MU & O ED
BOESERE X HEERRENZ M L, 72 TBI O3
BOBEICBITDBRATHD 7 7 F 2OV A XIT K DK
BEOEBIIONT BRI LT,

0. A&
1. BSHAREEDOE—LETY VY

MC ¥ = b—3 3 2, EFESE T gold-standard
MC == — K'Y —/L% v b Td % EGSnre & 7z, IGHEREE
DE—LET VT E2THEICHFE I X E — L& ER
T& % EGSnre/BEAMnre ZFIH L 7, A% KFFBED TBI
TffiH &4 5 Clinac-iX (Varian Medical Systems, Inc. Palo
Alto, CA) @ 10 MV X B O~ > FafE Lz, N
45~ NIE Varian #1:0> Monte Carlo Data Package |2 L 7223
STET VT & T2, T VU T ORYNMEE, R X
HRENAT —H# % BifF T& %5 EGSnre/DOSXYZnre %
WTCLLTF DO TIT>72 ¥, Source surface distance (SSD)
=100 cm, FHEF Ao =40 x 40 cm 235 1) % percent depth dose

(PDD) } OF off-axis ratio (OAR) % 64 x 64 x 50 cm D 7K
Ty b WE K, BE:p=10gem’) TEELL,
BRIBHTEF A X (40 x 40 cm) T OMRITE D7 3 TS EF2
BEAKTZ 7 R ADOWFIZEE L TLE S 72, B—A
L2 K7 7 > b AL D cross-line J717] (transverse
Jiml) 12-15 em A7k v b LT OAR 4% L7z, FHEAEAR
7/NY A RNX, FEHRERIEAVA XORBIZLD

(©2025 Health sciences Research

FROMESMOBIMEEZE LIRE L2728, H—L T
Wi, BATRLFERIE, BV Ry TR IR R i
O3 D3 B TR JEAY A T D I A BR & R 7 B L DR SR MR
7= (LR, #iEL32) 2 1% NERD X IHREL
72 BEAMnrc CTOFHEBN¥HE % 7 £ X & % variance reduction
TV =y L L THFEHEFIT D directional bremsstrahlung
splitting THEF2yE1¥ % 1000, B OEFITRBWTHLE
DOFHFEEESMNCBE T 5 =R F =R 0EEIL, T8
ThL T DIBHR% 1 IE 95 electron range rejection CIE varying
ECUTRR (ECUTRR (i electron range rejection (Z351F % &
DEXRNF—H vy bAT7OBE) 47> a 28R LT,
Electron range rejection 23 S 2 K= R NVF—ThH 5
ESAVE (B #RO AR 2 BB L THRIE) 1F, ¥—7 >
~T0.7MeV, MiOMMEEE~ > KO HE M TIL 2 MeV &
L7z, WLTFOBHZITI TRIETHLE T L OTHTFON v
FAZ7 TR —TENEN 0.7, 001 MeV & L7z, 55
NI M A1, RTPS (28 &k ST % FEHl S 4172 PDD,
OAR DSy & it L, —E9 % X 9 (2 BEAMnrc O
WETDO/NT A —F 2 NMHET O L F—, F A X
IZ full width at half maximum (FWHM), SEHJEARY A%
mean angular spread (MAS) Tilj# L7, E7-N#E O
FNF = AT FVIZTEMR AT TR X —OFEEO
FWHM O 3%LIN & L, @ISO F—DEFIEH v
L7z, MESHAOFMIL | R H v~ Y 7 b
(in-house) % FV T global IEFALIZIEWT criteria CHIE
HHUE) % 2%/2 mm & L, passrate (A453) 100%% KT
LDEoalvvamu T RTholc, WU~ & ITME
RAZE A RTAN 3 2 R AR R & B RR ZE A AN D S el R
FBEZ 1 DOEETRLEZLOTHD ), RELTINEE
FRIA=ZHAVTHFIEREFTER L T2T —F 7 7 A )L
T & % phase space files (PSF) % SADI100 cm (Z 35\ T HufSF
L7z, LIBE® Long SAD IZBIFT A I 2L —v a3 T,
PSFZHVWTCY I 2 b—va v EamEk LT,



T PER

2. TBI TEMAT 5 Long SAD [2351+ % MC #& & data table
DImF

TSR I 2 FEEE W B AT, B b OFEREIC
JIELTEDO TN ZANWHHT 5, B2 I1E 100 cm 2> 5 110
emETEZD L, 10ecm OEMLIZ LY 7= AT
OWHFANC LY (100+110) 2 = 83%ICW LD, %
400cm 205 410 cm fLETEZ D &, 10cm DENIZ LY 7
N ATHEEOW HFANCZ LY (400+410) 2 = 95%IC
L%, 2Dk 9T Long SAD ITBWTiE, HHEEOWHFE
RN & DD 7 v o Z DB L, @H DK
FHRIBIRIZIHBIT D SAD = 100 cm & Heis U EELJ5 0 M MRl
FHIROBESRNRARD 2 EBEZ LD SO MC #ETIE
FEBED Long SAD EDOFEMHIZESNT Y A —F M
45°L L, KEf7 7 b WD GUEMEY:, BE, HA)
RO, 77 v N AOMBRIZEEBRIEO N v T a5
WAERE L7 (1.018 g/em®), SAD =350 cm, 400 cm D Z:f
TIEE OSBRI R T 2EEDOEED 7 7 o b AL
s, WSMEBER OV 7 P AEERT A—2 L LT, ¥
20XV I alb—a ASTHRG L, fhsMEEET 10
cem i, AKEMM7 7> kAR 5 em 1S, SAD =350 cm,
400 cm ZNLENT, BAMEEREX 0~70 cm, 0~80 cm £ T,
77 FAEFE5~35cem, 5~40ecm F CERE LT, 77
VRADOHLORT YA XL, 1.0x1.0x0.5cm (B—
LB A 0.5 cm) ICRRE L7z, ABPRFEUTHEHAZEN
0.5%LLF &b 51 L7, Long SAD IkIZEIT D MC 7
— X OFHBMEOBRGEIZ X LLRT OIS THUAS L 72 SAD = 400
cm DEEE 5~20 cm £ TD OAR OF — & ZFH L7z 10,
INGLOTFT—HIL, %BIFEELOFEEN SAD = 400 cm TiX
10 cm FREE CIFId 5720, WSIZE BT 7 7 hARK
DEZ%Z34cem & —EE LTV, HEICBWTEZ 5em
TYyIal—varOTF—XIIR L THITHELOFEIZ X
D 03%EEDOBKFMT 2 2 &R TRENDID, ZOMo
WEDOT —F ~OEBIIMmD TR, g s L RS
SN

ZIZTEGSnc l2&Dyv I ab—a UEERIT LR FH
720 OWRINARE: (LLTF, ¥ alb—3ya Ufiigd MC i
LT %) ELTHEHEIND, MEOBRBLIZIFLL FOX%E
i,

Dey
FMCZDMCTPMUM (1)
Fue 3R IEFR% (particle/MU), Dwc I EGSnre 12 & 0 B
S MC #& (Gy/particle), MU X Dexp 28779 % MU
i (MU), Dexp IZTMUIZK VLT ENT=T 7> b AFLT
DRI E (Gy) 27T, Z DRIEERIE, SAD =400 cm,
30 x 30 x 28 cm DESFRK T 7 > b A& AW ARERE T
DIRTOMFETHRAS LR 1O RTVEGSnre DY X 2 L—3
3 URER IS L,
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Bdk, AA

*

A& Source |\\
N
RN
SAD |\ N
350 cm | \\ \\
or I \ \
400 em | \ \\
I \ AN
| \ \\
v Haly] N

77VFAH*

— fH R ———>
2 Long SAD IEIZHIT 5
FRODHR B UG O 72 8 O 2 2 Bl i (X

oL EERE S, BEEZMELZ 7 7 hAEENRT A —X
ELEMCETRGINZY 7 hAHIDBEDT — X B
Z, 77 b A 0.1 em, ESMEHEE 0.5 cm 2T v 7 THH
L, &340 D datatable ZEpk L7= (LLF, MC #i# data
table) o ZALH D ZIRILT — Xk D IR K O
SciPy @ RectBivariateSpline % i\ T{T~ 7= 11,

3. A MUEDHTE LHEME (I YL) EDH#HE

MC ## % data table & 0, F.LEOBHBOE SIZBIT D
MC #& (Dmc) ZHiHL, (2) X&EMAWTL) MU iz
HEE LTz, 22T MUpe Id Dpre 280753 % MU . (MU),
Duvc X MC # & data table L i &7z MC &

(Gy/particle), Dpre i38558 (Gy) ZRT,
D
—_ pre |
MUpre = Dmc X Fuc @

MUpe, Fuc% (3) KUV Z & T, MC # & data table
FoETO/EN, F0LTT MUBEIZEITS 1 MU HZY O
AR EE D data table ~& B I N5, Z @ data table & i
WTHE DKL O®SMNEREN WESE A T52 LT
BEANLICHB T DA MUE L 0 5 S 5 WIS E %2 5
L7z, (4) XY, 727V LOEDREIREEHWTE
BALIZ DWW TR EMEICT 2 72O OMEWME DIE S 25 H
L7z, 22 TDIE MUpe £ 0 5 SRR (Gy),
IHEDEDOIE S (cm), uerlIHEYE @%ﬁﬁﬁ%%ﬁ
(em™) &7,
D=ﬂmxmme%mm(w
Dpre

= —l
Heff (

AWFFECIL, BEES, TS, KEE, THEECERT 24
EWETHDHT 7 Vv WEEE: p=1.186 glem®) DFH%
BEt L, FEREE R EIIF RN T TS S i T
7 UL OJREFHAR L V15 5472 0.0394 cm! ZERAH L7 1D,
BUfS S5 MU fE K& O EBAL OB E OJE S OHEE
FEEE I, ARZREIRBEO TBI TEBRIZEZBNCEM Lz

) (4)



Monte Carlo J5 CHUfS L7z B — A7 — & & H\ 7= Long SAD {ED & & B OAL)7 MU K OEWE R Ot E

5 MU ER O IR S i=7 7 U VE L o el TR
L7z, SRITTFR 24 4E0 B3R 30 42 9 A £ TOARFRF
JPECHEM S 72 TBI NEME S 7B 14 JEfE L,
P1-P14 & L7, 7—% OEY P, ENZKFEANBLRTR
FRFGREL IR MEE B S LV AR E B TIT72 -
7= (EEFEE : 2017-020),

4. EBRATB RBOFT M

F 7=, TBI M1 b= BE 14 SEF OEALRI DK S~ 7
VRAZEDBT 7V NEREDEDOREERLY, H#ht
RN T 7 U L ORI REE BN L, 3HEZ1T -7z,
RICHEETD &, 30x30ecm D7 7 > b A EBEOEK
WEPERESCRE L, fREMNERE T LY 7 v
FAOHLERE L, T VAEREEZO T 7 2 b AR
BOHOBASKIAETEY, 727 VAETEHRLUZMEE FEHR
BEIREE Lz, ZZTSAD =350 cm B W TCHIHEN
72T 7 U DK EREIRELE SAD = 400 cm £
% Z &, SAD =400 cm (255 1) B fi 4 BEEE o> FE R BRIEEE %R
L=,

5. RBYA XD T 7Y FLFERAVWIRE T

BRI 3 1) D AR EHE i, B <00 30 x 30
em YA ZOKEM 7 7> b LEHANDZERZN, LL,
B AL THEE 72 & O @ KB WEAL T Z AU S 30 x 30 cm
77 FATIEHEBIZE LV, IR TIIHE LIZWIEKL
VESICHEDE T EFRKEMZ 7 bAE Y I 2L —Y
2 UINTHERLL, 30x30ecm A X077 M AEHAWE
Vial—valUREDUKR AT, ES% 20 cm —
EE L, BERESMAE 10, 15, 20 cm L OPEE S 20,
30 cm E LSBT 7 FAEHEL, TOHFLEOMR
BV Ial—va TR LEE Lz, JEZ TS
HRZEBADY A X 1.0 x 1.0 x 0.5 cm (B — A5 %
0.5cm) & UHFIRAZED 0.5%LL T2 5 % TRl S 172,

m. #E8
1 E—LETY I OFE
MIHE T D/NT A —FThHhbHTr/)LF—, FWHM, MAS
X, £ £ 10.65MeV, 0.135cm, 0.0585deg & L, 3
a2 b —va URERIFERME & REE L <~ L7, PDD,
OAR (X 10 cm) OMESAZM 3, 4 127F, PDD O
EL KTy PR CREOR/NHEABIE SN, H o~
FEMT O FANGEPE X PDD TIXE AL R7 v FLIED 4 cm 5> 6
33 cm £ T, OAR TIZE—AF08E (Ocm) 76 dish BapE
23 cm £2T& L, PDD, OAR (& d =25, 10 cm) 3£iC
criteria 2%/2 mm % 7 U 7 L 1%/1 mm ¥ C Pass Rate 100%%
FERK LTz,

SSD =400 cm OIEX 5, 10, 15, 20 cm {ZBIF D FEH &

(©2025 Health sciences Research

EGSnrc @ OAR D LigHFER A2 K 5 12779, WELETO
X, #HAMERE CHIXTREZEIT 0~ 2% IR E -, &
T OREFTRESA D/ N S T\ 27z, MC #&E
data table DfE % SAD =350, 400 cm (2B W\ TENLH+1.5,

2%E L TCHETOMIEETT 72, SAD =350, 400 cm 125
i} %5 OAR O EMEDORIEIZIL, MC #RE data table & [FIf
DRE & 725 LD BHE O TBIHER TH LN RE DO
BAEREBHEIC LTz, 72720, BRSO BT LT
IEHAE L TEB Y MERREZEIR 0% Th o722, (2) KXo
MU OEHIZE L TiE BB Thbivznk 51z L,
6 lZ—f & LT P8 & MC #kk data table ZFH L, #hst
HEEE 77 NAEE ARG A—F L LTZRBESRDON T —
~ v 7T ERT,

140

— Mcasurcd

120 EGSnrc

100

80

60

40

Percentage depth dose (%)

20

0
0 10 20 30 40

Depth (cm)

3 M PDD & EGSnrc THS L7z PDD DR E A
A =40 x40 cm, SSD =100 cm, 10 cm i%& S THIKL,
EGSnrc TORZ AP A X (X*xY xZcem) (FHES 3cm
FTIx1x02cm, FNLUBEITHEZ33emETIx1x0.5

cm I[ZERE L7,

120

100

80

60

40

Oft axis ratio (%)

= Mcasurcd

20 EGSnrc

0 10 20 30
Distance (cm)
4 RS 10cem lZH1F 5 %M OAR &
EGSnrc CTHf% L 72 OAR O &Sy 4i
A =40 x40 cm, SSD =100 cm, EGSnrc TORZ /WA X
(X*xY*xZem) (&, B—2F001725 19 cm £T0.5x1 %
0.5cm, AL 25cm £T02x1.0x05¢ecm & L7z,
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2. A MU ERURENEOES OH#E L L&

FICEBICLTT Sz MU & A TIETE L HEE
WF5 MU E D ESRE R 2 7R, FEEONS MU ITkT 54K
FIECTHH SN2 MU EOMXRRZET E 1%L E -
72o MC #i&: data table % ] L /=MW EORE IITHBIT 2
PR R AR 2 IR T, T2 TREDEDESIZHONT,
ARERFEFEGECE T 5 TBUZERAT 57 7 UV IVEO&/IME

BEGSnrc ®Measured A Difference (%)

a
@) 110 4
d=5cm ¢ [ ] *
® [ ]
105 s e s oa" L >
g = "
100 )
A A
A
A A A
95 - A 2

(b)

110 4

d=10 cm
105 o o 1 >
R

1008 4 )
N2 A A —
° A A A X
g 95 4 4 2%

C) »

();no 4 5
:E d=15cm =
" =
S 105 L, A

' [ ] [ ] ® [ ]
'] | | | ] |
100 ® - 0
A
A A A
@ 95 4 2
110 4
d=20cm
105 -2
(] )
100 & : U B L
A 4
A A
95 -2
0 20 40 60 80

Distance (cm)

XI5 SSD=400cm{Z#i} % FEH OCR & EGSnrc ® OAR
DLl (55 1 8h) K OSERMEI T MR (5 2 i)
7Y FARLETOREIIE (@)5cm, (b) 10cm,

(¢) 15cm, (d) 20 cm,

"QU"
Dose (Gy)

7 7 v b AE (ecm)
e

T A B (cm)
6 P8 (W15 MU & 4153 MU, # 54 H: 2 Gy)
IZ51F % MC # & data table (B 5 —~ v FFER)

(©2025 Health sciences Research

Bdk, AA

#£1 EERIZAFTENT-MUEEARFEET
55T HEE LT MU i 0 Hriig

. ATk B
s | BEE | Ko ol FA%F
SAD |fB# No| & | OFEX | Wl | AR
Gy | em |mutE|E7 ] o
cm [IER
Y MU f& °
P1 2 26 2810 | 2811 | 0.04
P2 1 22.6 1361 | 1352 | -0.66
P3 2 32.6 | 3048 | 3044 | -0.13
350
P4 2 23 2722 | 2716 | -0.22
cm
P5 1 21 1330 | 1329 | -0.08
P6 1.5 19.6 1954 | 1964 | 0.51
P7 2 23 2718 | 2716 | -0.07
P8 2 36 4153 | 4148 | -0.12
P9 2 32.6 | 3961 | 3976 | 0.38
P10 2 34 4039 | 4045 | 0.15
400
P11 2 35 4094 | 4096 | 0.05
cm
P12 1.5 38 3209 | 3190 | -0.59
P13 2 37 4182 | 4200 | 043
P14 1.5 32 2962 | 2960 | -0.07

N0Secm THDHI ENDH05em % 1 LT rbb 1L L
TEBLEOKREEAHE LZ, fEAY O MC #E data
table Z {8 H L 72 FLE#E SR Tid SAD =400 cm O KBRS Tl
K3 B OB ER—EF TR LN, REMIZIE, £20
FERICESZ 05 em AL CRHIEVEOE I ZG0 LiFCH
F19 5 FENEA Sz, SAD =400 cm O KERES TRk 2
WOMBENR SN DD, TOMITHAKEE K E D
BL—BT2/@RE 0T,

3. RENRAEE RBOFE

14FEFIO TBUZ BT 27 7 VU AVBERED D ORIE LY
BfFShie7 7 U L0 RGO R MR 2K 7 I
RT, HUDERAE T IE A B 2N K E 0 AS, AR HEN ik
17 L CHREMBEERE O b K& < 2o HmMsEE sk,

4. 77V bLYA ANRREIZEZ D E

E— A AHEFROT7 7 FADEX20em —E & LT
7 R ADY A AREIZE DL 5 REEE 5 2 5 0FE
EiToTln, EBEAT D77 hADOH A X30x30cm &
HELL, VA XEELELIFEBOT7 7 N A EDT 7
b AHORE S OMXIEREEZR I IORT, K3 LY, BF
Ko A% 30em & L, HEHF WA 20, 15,10 cm & 2L X
Wiz L&, A XEFEHDRECK TABIE SN,



Monte Carlo J5 CHUfS L7z B — A7 — & & H\ 7= Long SAD {ED & & B OAL)7 MU K OEWE R Ot E

#2 EBRICTBLICHHSN-HEVEOES L RFETHESNEZES
EOZED7 7> b AOKE%E (05em Ex 1 L& #H)

FHED B TR T RS
BFE | EEo D EEED EEED
SAD S e | S e | S e | " e |
No JFx KEE| B =] B KEE| B =
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Estimation of Prescribed MU and Compensator Thickness
for Total Body Irradiation Using the Long SAD Method:
A Study Based on Monte Carlo Simulation

SHINGO TERASHIMA"!  YUKI NAKANO™
FUMIO KOMAI? NAOKIKIMURA™

Received January 16, 2025 ; Accepted March 13, 2025

Abstract. Dose calculation for total body irradiation (TBI) using the long source-to-axis distance (SAD)
method is not supported by conventional radiation treatment planning systems. Therefore, it is necessary to
measure doses with a phantom and estimate the prescribed monitor unit (MU) as well as the thickness of
compensatory material required for body thickness correction. In this study, dose data obtained using phantoms
were calculated through Monte Carlo simulation to evaluate the feasibility of estimating the prescribed MU and
the thickness of acrylic compensatory material. Additionally, the effective linear attenuation coefficient of the
compensatory material (acrylic) for off-axis distances was calculated, and the impact of phantom size on the
absorbed dose in the long SAD method was assessed. The prescribed MU value was estimated with an accuracy
of £1% of the actual value, and the dose using estimated compensating material thickness resulted in a dose that
remained within the facility standard of £3%. This method was employed as an initial calculation step at our
facility, contributing to a reduction in preparation time for TBI and alleviating the workload of the treatment
staff.

Keywords: TBI, Monte Carlo, Long SAD, radiation therapy

(©2025 Health sciences Research



Monte Carlo J5 CHUfS L7z B — A7 — & & H\ 7= Long SAD {ED & & B OAL)7 MU K OEWE R Ot E

(©2025 Health sciences Research

10



PRAERLZZHFSE 16(1) @ 11-16, 2025

CED

BERFPEORFRARERICEYT S2MHEBERS S UHEKEITHT S
A A=V EFRBDEL

R e
2K A HL™?

Hil7 fi
2N Sk

i e AT

AbE TR

202543 A 14 HEAF, 202546 A 12 A B

EE : BY  BEAEOREWE, ENE, AV EA~RIZ V= s, smh vt o r, Edmh oty v
TDA A= %3« T DBEORLEDOENEHLNNITEZEThD, ik B#ERFE 1~4 443304

EXBIT, A A RRAE R A & I L7, SAEIRI,

2024 4F 7~8 A Th o7z, PHEHEBTEREME, ki

5 OO « FHRRIEA~DA A — VB L UZL - R T DEEOTRLRLE L, R R RN & bl L, TEEL V),

(R HDOA A=V RN TW I, FEHECI,

[BEORFFHRIERICONWTEETZENTED ] ITFH R

DL LEEENEEICARS, RIALEZETHENG EDO LI IZBONLNARZIZES ) 1225/ L LEERE
FIZE o7 (p<05), BE MR ZZ2T 2HORLE LT, AEOR, KFLVEROFELILSI0HY, =
O DR DGR ER IR A A — V& BT 2 BIR & #HEER S LT,

F—I—F : BR, DERERL, A Z N~V ZRT7 V=, Bkl v F, RERR

I. XL®IC

2011 AF (OFRE 23 4F) ICEATEE L, HukER oA
JittCTh D EFRFH MBIV CTEAMICEY TN xR &
LC&T, B, MR, GBI, BERFO 4 K%
R T IR MIRBEZMA TS KIEMRE L, TOERIC
1% 9 DR EE LI O FRIEAE D BE O MNH -7
TR B OBME D) <728, EILREHEE O BRRC T BH 0
RS L E DRSS b xR LI I a3iE s 7 v AT
LOWEEZBIRLTCEL D, LvL, BREEZAETHR
BEHITVRK 23 =N L, 512 FI2i% 614.8 T A L
SKREHROHFTHRHEZLR>TWVD I,

F 4 ) 72 BT RE SO o i ik 0 7= I I T & 2 e
RO L LTS, BAHRODIENR, A XL R
7V =y HECIENETOIT 'Y TR ERDH D,
JNEBIZED E D, ATD D OREMIEE % % 2 Mg RIT
LD, OV TEEL B> TWARN L G EFEEE 7 &
%2 MR LW AREZ NI ERIHLMNTR> TV 5,
£, BHEZBICELT, AT 4 7B E~ORERK
I EZRZ DN B —TERND & SORFEINL TS,
INHEDZ EDBREREST TR, ERRRA VAL
VAT Y =y 7 EOHEBMRR RIS DV T B RIBRIZ,
T MHRT D ENDEENRA A —VRLEERH D

*1 GART R R G o o
Department of nursing, Division of Health Sciences,
Hirosaki University School of Health Sciences
T036-8564 5 ARILIAATHIART 66-1 TEL:0172-33-5111
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan

*2 BLRTR K B (R AR A 72
Hirosaki University Graduate School of Health Sciences
T036-8564 T ARILSLATHAHET 66-1 TEL:0172-33-5111
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan
Correspondence Author takidai@hirosaki-u.ac.jp (Kengo Takidai)

(©2025 Health sciences Research

DTIEIRVE B Z T, R BRI ARTERIIH (2L
TDUP &§2) NEWZETHENLLS, xtLTDUP A E
72 B Z LR AEE « BT 7o R AN EE
ThHDH, MHikhisk - HFELE~DEERNRA A — VRN ZIK
IRt GeE D22 - MR (R A - BHENER) 200,
BB OEIE(L - BEICER D FREMER S 5,
BFl#RAL, SREERE L CHBEORBNRE IS
DY CHE YRR - FHRRE A RS T 5 2 & T, RMR
BoTF, BRERA - RERRICER &R EHE Y, 0
o8, MREDPHRMR - BRI LT A A—UR
NREEIFT D EIFHEETH D, MARE LM T D1
X, FF, BEPAETHIHLBEFOAM A —UORLEE
MRS ENMELEZDLND,

= CAMGR TIIEERLEORME, DIRERE, A4
NAsVAT ) =y, stEh k) s, ERtmm T
BV T DA A=V EREEOENERALNITDHI L%
By & Lz,

II. |RAE

1. NREFELAEAZE

A RZPEFIMRMEFHEEFHFBITERET D 1~4 F0
2R 330 4 BRI, MRE TGRS H R VE IR A E
e L7z, TRAWIEIE, 2024 4 7~8 A TH -7z,
2. RAERS

(1) EXEH

AR, AR, MERIE Lo,

(2) tHBUEE - EBEDA A—D

FRA KT G DOFFRIERR « FHRRICITRE IR, IENEL, A
BNV AT ) =y 7, vt o7 (BUTRH &

11



Fle A ORI BT 2 MR L ORI T 5 A A — T L REZREDEN

T5), EMEAY Y T (BE, Ty v FETHD,
IR & 9%) & Lico A A= 03, TLW—5 L
W7 E 10 THE THERR L7 (& 1) A A — %ISR &
WEESEIL DZ BT, MEEEMOBB L NAZHRL,
WYMEEARS L LT L, 10 HEIZSWTIES L
THRW 2R, EAWRICm)No TR, & TH]
D5 EpEL Lz,

F 1 FHBRMEER - FHERICO A A —VHERIZH W

A A —T%f
1 HEL — ZLwn 6 W — N
2 R&7R - IS 7 BETe - B e
3 [EAW - 50 8 AEEM - MY
4 IR = EEEAYAN 9 ARk - [STRA
5 ALy —  #BHLL 10 BRLE — KBATS

(3) THBIMERS - EBIEE R - AT SO RRR
NI DA B~V - YT T —IHH DEBEL,
M%5 B0 ~1525 -5 1 05EETENENDOIRK

MERR - MR T L ICEE A RDT (F2),

* 2 MHMMIR - AR 2 %272« FRT DERDO R

I HEOKFHLERICOWTEHET LN TE S

2RALIEZ ETHENS EO L HIZBbNdnARRIZED
3HMFEIMZ T bNDDONPRELITED

45N (FiE, KAN%) CHALEZVWE S0z v
SEIRABNRIRNE ZARDOTREERK L D

6 FILF L7oAE R, BUVEW « BX T E Lo bix T nLnEES

3. SAE

FRRM R - AHIRIE DA A=V DOHEIE, A A — V% TH
DITEREEMAE 1 A0 SR TREE L, FRER LU
PIEZERD =, BHEREVIE EEERN A A =I5 <
L EBWT D, EMEOLEIZIE Friedman O E,
Bonferroni ffilE# 1T/ o7z, AEAKMELS%E Liz, % -
MWET DEORLEOMERR Z L ORIz, @ ER LV
BAFWHAT o Teo TR HIRAEN 1.96 Ll ETHEICMO
BEL D L0 EHWL, —1.96 LA CHEICMOEE X
D b LT U7 BEEHARATIZIE IBM SPSS statistics23
T,
4. MBNEE

TR FHE ORI, RRFITH L TARFIED BT T
AN —~DOELE, BB RIZOWTHEZ R L3N
CEAEA L, ABHTHMEZITo Tz, Fz, HRHEOIZL
DI N ~DREZ MR T HHEE 4% T, FEIES
NIZEIEOH A Uiz, AFEITIARTR FR PR EEF
WFFERH B 2 B 22 0 73R (HS2024—038) % 153 C F i L 7=,

(©2025 Health sciences Research

. #8

1. [EURE

330 44 H, BAm S 288 1, BT 222 H6 ([EIU#E 77.1%) ,
BRIBIEHIE 220 M TH - 7= (BEEE 76.4%),

2. WREOEXREM

AR AR 41 4 (18.6%), 2 AAEN 70 44 (31.8%),
3AFEAED 354 (15.9%), 4 4F4E0 74 4 (33.6%) Tho
Too MEBNXSME 364 (16.4%), otk 1824 (82.7%), &
mZ 24 (09%) THolz,

3. BEBESR - AHREDMA—D (R3)

BHARMERY « FRIEDA A=V 2 BB &, Ko
FHER MY - FERRSEIC B CTEE Ly, TRZ 72, THREV, T
mry, (2R8I, TBIE LT A A=V F-n T, O
BRANEHIA L AN~V A T Y =7 « X« FERIITHR
TIEE LW, TBR L7 A A=V Fn<TlY, stk
DIRZ ), TR, [d7zwvy, TR, TR A A
— VRN T\, AVH ANV RT Y = Z 13%HE &
IR, T, T8R4 A — V&R Fflii T,
FEE T & 0 TRZe 2y, T, THEZS 72 ), T2,
(BER A A— VBTV,

4. BEBIER - BMHAZTZP - HYATIEOFRRE

THHOXFHRERICOVTHFET Z LN TE ST,
(%585 ) LAl LI 2ERNRER - DENEETHEEICD
2L, XH - IEMETIEIARICE o7 (p<.05) (£ 4),
(FIHLZZ ETHBE»L ED X S I2Bb s N AREZICE
DT, TS | EAE LI ERNBHE CHEICE L,
HETEIHEY 25 BbRv, dExtmcixlz s Bbk
W, ThEVZIBEbLRVINEREICSE T (p<.05) (F
5), MZIMEZSHONDEONPALZICES 1T, T2 &
I LRI LI RAENRMR CERICZL, METIEIHE
Dz Bbin, R TIENZ ) BLRW I BNEEICS )
7= (p<.05) (F£6),

IV. %8

1. BEANSOBICHTE2TFROBERERLEH SN S
SHLBEINSIBENLGAS A —DIBFEHEZ2EE
T9%

BMB 222 T 0BORLEE RS L, TRALEZZ L
THEBE»S ED X2 iIcBbsan A% TiElE52-5 &
B LI2ENEEICS -T2, ZOBEBE LT, KR
BB BN T A IRASCAT 4 7= D ATHEME N E 2
BND, WAGIE 9, KRBT 242 OfF TR IR
{FEOTVEZ ERRMAIZ2ZR2T 52 L TOmALERN
HZADBND L EBRTND, HFLIE, FilPEITE
HEHE O TR EE Y IS ENENOFHEBIRDA A
—TaT LN, WMNEEFHEEKOBEIIYAAT 4T TD
BRI - EBHE DD DR RICHES S ER, W

12



5 LRI BN ERRTNSE, Zhb6DZ &
5, BH#EFETH-> THHEES—MRIZHEMA L TV DR RS A
T4 TSN, BAEOBEZKIZL TV A RREMESC)E

P DREHAIICHIER H D & Bbn /< B TnD
AN D D, BIIT W, FEMEEENE D LS8

ZEA

£ SN TR oY

() M2~ A AT 4 7 OBIER SR D 1E #
MOYEIT D L/, REBSLMARLAT 4 /<2<
HERSNABO B ZRUCT 2 /MR H D, £,

TITEKFLREREZFLSLWNE R E TV DHRENRELL,
FRNI T 2 RASCAT « 7~, FAEOERFLOL &

MR~ ABERECEBBEE N o 5 N\ HE I b Z i, WHEB L TWA RN S 5,
FEEZR IS T2 RANEIND Lk TW5, K
[EEORE B HE L R AT RO RO NIL, RS
3 FERIEER - FREDA A — Tl n=220
et o g @A L H LA @t ®Fkxt i
N O @LAPF 7V =y o) VAT I S b
P P fE P PR fE P A P P fE P SEEE
e _ O<@O~G
BELWL—5 L 2 ( 2.20) 2 ( 2.75) 3 ( 3.14) 4 ( 3.40) 4 ( 3.53)®<®~©
o 220 O<O~BG. ©<®@
R Te — 207 2 ( 2.30) 3 ( 3.07) 3.5 ( 3.27) 4 ( 3.65) 3 ( 3.22)®<@\ O<®
W — B3 2 1 2(  223) 3( 310) 4(  340) 4( 362) 30 316) o270 4
WIS — A7 4 ( 3.92) 4 ( 3.87) 4 ( 4.07 ) 4 ( 3.92) 4 ( 3.55) ®<O~®
mFnrLun—osLn 3( 2.78) 3 ( 2.97) 3 ( 2.89) 3 ( 2.96 ) 3 ( 2.97 ) ns.
NN R O<O~®, ©<®@
AR =3/ A 3 ( 3.19) 4 ( 3.57) 4 ( 3.57) 4 ( 3.96 ) 3 ( 3.13) @<D. B<O~D
ko e O<@~6G., ©<®
BRUE — BT 2 ( 2.52) 3 ( 3.06 ) 3 ( 3.18) 4 ( 3.72) 3 ( 3.16)®<@‘ B<®
ARy — 2 2(  242) 3(  298) 3(  323) 3(  341) 3(  321)0<@~0. @<®
A7 — i 7 3 ( 3.13) 3 ( 3.25) 3 ( 3.36) 4 ( 3.58) 3( 329) ©<@~G. @<®
BE L7 —fATE 2 ( 2.14) 3 ( 2.79) 3 ( 3.18) 4 ( 3.26) 3 ( 323) 0<@~G. @<®~G
Friedman® % 7 (p<.05) . Bonferronififi 1I£
#z4 BHORFHRERIZOWVWTHET LN TED #6 FHMREIMEZDLNDLONRZITHES
- bEH EHbH o 5 bEH Ebb
zH5 z T £ z58 52 i J@%’c 9
Bz E sbn DT 2 T ZHB Lhn n
PRV Pl zan 085 @5 7 PEC phn xrn 2B B
KA FE¥ 6 48 25 103 36 218 R R FE¥ 13 20 14 96 74 218
L T 0.0 4.0 —0.2 1.2 —4.2 G F ik 1.4 —-3.0 —2.8 1.5 3.6
LN BEEK 4 28 25 114 47 218 IR FES 15 31 24 95 53 218
I IR —0.9 —0.4 —0.2 2.8 2.3 AR RS —0.9 —0.7 0.4 1.4 —0.1
AVHAVA R 5 27 22 100 61 215 AU BNV A R 14 29 32 87 53 215
7V =v7 AR IR —0.4 —0.5 —0.8 0.9 0.2 7V =v IR T —-1.1  —1.0 1.5 0.3 0.1
i FE¥ 7 16 30 76 86 215 il FEH 18 47 31 66 53 215
ALYy R RS 0.5 —3.0 1.1 —2.8 4.4 AUV R RS 0.0 2.8 1.3 —2.9 0.1
Elosn) FE¥ 8 29 26 80 72 215 Elosin) FE¥ 30 43 27 83 32 215
ALY T R 0.9 —0.1 0.1 —2.2 2.0 BV R RS 3.3 1.9 0.4 —0.3 —3.7

YARTE (p<.05), BAIHT RV 23855 p<.05)

#5 FALEEZETHENS ED LS ITB DN DA%
(a5 80)
- h
bl zn
FEehEL FE¥ 7 12 12 102 85 218
AR IR —2.2 —4.3 —3.3 1.5 5.6
DIRENE FE¥ 11 30 30 96 51 218
IR IR ~1.0 —0.4 0.9 0.6 —0.4
AU BV A R 6 26 26 112 45 215
7V =v7 AR AR —2.5  —1.2 0.1 3.2 —1.3
i BEEK 12 42 31 79 51 215
I YT R R —0.7 2.2 1.3 —1.9 —0.3
Eloiil XK 35 49 30 69 32 215
I YT R R 6.4 3.7 1.0 —3.4 —3.6

CARIE (p<.05), BAYHT RV 23855 p<.05)
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CHRE (p<.05), 783507 I 778 % p<.05)
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[Original article]

Differences in Perceptions and Apprehension Regarding Mental
Health Consultation Services among Nursing Students

CHISAKI SAITO"! HARU YAMAZAKI'' KENGO TAKIDAI™
CHIERI YASUNAGA™ HINAKO OYAMA™ CHIAKI KITAMIYA™

Received March 14, 2025 ; Accepted June 12, 2025

Abstract: Purpose: This study aimed to clarify the differences in nursing students’ perceptions of psychiatry, psychosomatic
medicine, mental health clinics, in-person counseling, and online counseling, as well as the anxiety experienced when seeking
treatment or counseling. Methods: A survey was conducted with 330 nursing students from years one to four using an
anonymous self-administered questionnaire. The survey was conducted between July and August 2024 during which basic
demographic information, perceptions of the five types of consultation services listed above, and levels of anxiety related to
seeking treatment or counseling were collected. Results: Psychiatric services were perceived as more "difficult" and
"unsettling” than other consultation services. Significantly fewer students agreed with the statement "I can talk about my
feelings and symptoms" in the context of psychiatric care, while significantly more students expressed concerns about how
others would perceive them if they utilized psychiatric services (p<.05). Discussion: Anxiety associated with seeking
psychiatric treatment includes concerns about others’ perceptions and difficulties in discussing feelings and symptoms. These
factors likely contribute to the negative perceptions of psychiatric services.

Keywords: Psychiatry, Psychosomatic medicine, Mental health clinics, Counseling, Anxiety
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[RE]

S D ZF GG ABEEGE & RBEE A V-
CT B2 BEREDLE : 77> FLASEER

S gE2 T

S|
r s i

Tk B

e R BED P HNRES

NN BT BE ET2
ARE Asa™

2025 423 H 28 HEAF, 2025427 A 17 BB

BY T4, EEE 2RO EREAEED computed tomography (CT) #E@E ICH# S5 L 912729, CANON £k
% Aquilion ONE (Z1F, TERMEH &4 T & 7o BUG LU FH BRI D Adaptive Iterative Dose Reduction 3D (AIDR 3D,

LoV L1-L4) 12hix, WEST3E % V72 Advanced intelligent Clear-IQ Engine (AiCE, L~V L1-L3) 235# Shiz,
Z T, AWFRIIMGEE A AE L7 7 > AEBRIZE Y AIDR 3D & AICE Oif§ % bl L, AiCE OA Rt %#H
Ftlic, BIEZA 77 M A& LS HBEREGREZFAL, BEREHEL /A X, a2 T2 NEHED
contrast-to-noise ratio (CNR), fBEREs:E /A XHFHED signal-to-noise ratio (SNR) Z € L7z, ZDfEE, AIDR 3D LI
12 AICE L2 TIHME B REHUTE W TR, /A XD 7emyo72, CNR X AICE L2, AICE L3 2349 17%, 63%D#k
BB R 2 R S, SNR CTIEE A EE (0.9 cycles/mm) 1235V T AICE L1, AiCE L2, AiCE L3 #3447 23%, 49%,
80% DR EIKIBN R AVRIE S iz, 2D 5, AIDR3DLI & H#E LT, AICEL2 13/ A X007, F5XEIT

[F%C, 2OMERBICHF G 2 Taeits Rz s,

F—U—F : CT, BHIELUSTHAFEMAE, FREYH

1. #8

Computed tomography (CT) ZE@EIZI51T 5 B FHERL D
RN FIEE, CT THOLNERET —ZIZ—ET7 1L
S ATV, EifR L L THRE T LICLVBLND,
TOHEEF T 4V FHIEHEEEE (FBP : filtered back
projection) & L TEMNOHEHINTERL D, ZOHEND
$ 0 @I TR < & R BT 2 B R UG A B R s

(IR : iterative reconstruction) 23BAZE &M 7= 2, K4 IR ik
DFEMIZ DOV TIEAR L T RWEG N ® 528, RN
OEBEEY, TNERET —F LMELE - f£IE L7
Do, REREGRERZIMES> T FIETH D,

S bz, ANTHBE (Al : Artificial Intelligence) O
Wo—>THh HIEE#E (Deep Learning) % IV TkEt &
AT ER TR AL R L AT 28 CT B IR Sz 39, v
VAT A ANV AT AARASHO SR ) 7T T
7 4 CT IZiE, IR £ T¥% % Adaptive Iterative Dose Reduction
3D (AIDR 3D) (Z/ii%, Deep Learning % i\ 7= Advanced
intelligent Clear-IQ Engine (AiCE) 23&# & 417- ¥, AIDR 3D
LR AR ORFE TR T — & LB T — 2L, /
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A RMEWEITH 2 LT, REREEEZRELOD, EHE /A
ART —F 777 NaelRETHIENARETH Y Y, AICE
I% Deep Learning % JHWTHERL S 4172 Deep Convolutional
Neural Network (DCNN) %W\ C, /A XRT 7 L&k
BT HUIEATH Z LT, FEEEHFFLDD, /A X%
PRETDZENARETH D I, MiE & bIFBILE O MM
IMEREZHERF LD, /A A& T2 Z L BRI TE 5,
LoL, Al HfE#EHRHLEZT A —7==2—F /L%y |k
U — 73 EERE T 7' RS M 52 TiE A
72T Ty IRy 7 AEMEN, BERICGEANT BRI R
ROFHEMRLBEHMEOMRAMLETH D O L EhTW5,
F 72, AIDR 3D, AiCE OXLIREEME ORI DV TIEIER
MThrew, BEKRGCHERIPOERINTE R
AIDR 3D BEIZHWHITEY, AICE OEANIZIFIEE
LKERNR LD, £ 2 TR TIE, AICE 12X 2 HE{§
WRIEICOWT, /A4 ARV 7T Aoislee, av 7 A
N EOBLAENSIERIE L iR L, ERRICH A A 1g
T L HHME LT,
2T, MBS EHWL M OREEAAEL, W7
7 v M AOMBENIZ, BIEZ A 7 7 v b AT b N
fEdE 2 P& L CHRE 217\, AIDR 3D & AICE (2 X % %
FRIBRIC DU TR & MR ERBEN R Om b ik LT,
BN S LT, SEMEETEONTZERIZENT,
EETIMAENDELLHEHENTHD, HDWIEREBL
TWADEHET L7280, FA40 77 MARIERL, Z
AV OREFREEEZIE Lz, 618, /A XXWiEo#
WEREICT2HERNTH D0, BEREREFET A
ARG FHm L7z,
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Jifi8F OB CUS AR R IE & PRIE 8 & T CT iR P Rk o ek

MEEBRETFMT 272010, BEEEILIET
contrast-to-noise ratio (CNR) 35 £ O} signal-to-noise ratio (SNR)
ZRPE LI, 2 T A ML, MHERGOHRENE R £
NIETHARICK N TE 203 R~ THETH Y, CNR ITH
Har T AMIMA, /A4 X (CT EOERERA, SD :
ST ORI G A ENE TR T E D h

Rl BRI CTH D, CNR ORI E I ITALERERE 2/ L

72o —77, SNRIZHEGDRFE DM S (JEHEED) 123 LT,
ENTZTHGN ) A AOHPTHATE D0 RTHETH
Y, AR SNR 23T AU, MRS S RS0
W CTl o LR TEDH, 2D LB CNRX SNR (X
ER A ROIECIRE R (B EIRE) Z T D BRICEE
EEBICGHICE 2HETH D, HITIHERERAIREL -
Db BN MLERBE IR STV A% HRT DI
FHTH D,

standard deviation) ¥

II. A%

1. fEFRHSE

CT %% X Aquilion ONE (Canon Medical Systems
Corporation, Aquilion ONE/INSIGHT Edition TSX-308A,
Tochigi, Japan.) ZfEMA L, M~ 7 b & GLEEFE,
Mg~ 7 > N & N-1, Kyoto, Japan.) OMPERNIZAED Z
A7 7 A BB (BT 7 > b A N1 RO
FEBEAERS, B4 10mm EK¥, CT & :-800HU, -630HU, +100HU)
ZEE L 21T o712,

BIEOZ A 77 FAOWE AR 1R, 772k
ADOARITH 10em & L, FA e r®OT A FERE 0.1
0.2, 0.3, 1.7mm ® 4 FHH%Z Z N FIN 8 AT DR E 10cm &
LCRE LT, £72, iz 7 27 U Ao BEE (B2 Smm)
ESMANCIE 4 ROENARE (—i8 10mm, & & 10cm) %X
HELTRELE, 477 b LEF A1
O CT EIZOWTIE, MERIZL Y 2D D0EWNEEZ BN D
BICHUDINHR L 725728, T4 BR[O CTHD AT
RELE2V N TR MNDEOFE & 722, BREEBZN RO
FHZ W TR T 7 U VB O EE (B Smm, CT i : 49
120HU®) & 2250 CNR, SNRIZ L % W a#4T- 7=,

ER PR IE (X, filtered back projection (FBP), &KL
U A EAE Rk LD AIDR 3D L1, AIDR 3D L4, 725 NI
JE & & - AICE L1, AICE L2, AICEL3 Z3IRL, &
Rk BT & TS BIs 2 L7z, F7-, BB
R ) A ABREEDORS 2RI L~L (L1, L2 %) 13EE
MREVZE L VRO Z T HDTHY, AIDR 3D
L1 (Weak), AIDR 3D L4 (Strong), AiCEL1 (Mild), AiCE
L2 (Standard), AiCEL3 (Strong) Y% EBE$ 5728, FEMIC

DWTITIEABITH 5, AIDR 3D 1% FBP & 2T (LA Ak
B HE DR - BYGE UG H A RE Téd S, AIDR 3D
L AICEIZXY /) v AT 4 BV AT b ARSI DL E

(©2025 Health sciences Research.

77 b AER

FHOAHTH D,

TR 42 Gt <00 ALK 200 SR oD BFAG 2 b AR AR AT > 7 b
7 = 7 Imagel] (NIH : National Institutes of Health, Bethesda,
Maryland, USA, https://imagej.nih.gov/ij/index.html) 72 &8
{Z CT measure Ver. 0.99d ' (CT measure) %M L7,

ARFGEIE, CT EEICHEH I TV D BB FMAEDOSR
DFHEZERE L7 7 FAERTHY, AMEORHE
BRI X DB RFMITAT > TR,

ZA4 > 0.3mmd

Z A4 ¥ 1.7mmd
‘.¢Lmﬂi
Smm® (77 V)
. IEMO G FE 0 kT
130 10mm (7 7 U 1)

74 0.lmmd

74 > 0.2mmd

M1 BIEZA 77> LD

BN S/ 772 b A

M7 7 > k&

X 2 EEOMWm 77 M, FA4 T 7 A,

FECHR T IR O &
2. EBAE
1) BT
i FRERRE DB WIC L A HEEDE WA 5T

LRV EBIROSKIETIZRT BEEXKE, /A4 X

CNR ORIEEAT > 72, Hz@;b’%%77ybbmww
WIZZA 77 A CHERERZREE L Tk L, 2
DR, FA 77 b AP E X R D O HEBE

58mm TH o7z, AF v U Ffhid A ARBIRREN E S RAT
D X # CT R ic BT HIEHE(~~GALACTIC~ (3T
2 [ ABEBICE 1 OLHICRE LT D, AR
(display field of view : DFOV) X7 A > 7 7 > h ADH >
ZAREF L L L7z DFOVIO0em, 72 6 NI~ 7 > b A D
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S, T,

UL 2 B L & L2 DFOV30em O g % Bufs L7z,

Image] CTHUS L7 B % 5t F4iA %, DFOV10cm TldiRi
B4 10 BIOF—A T A A 10 FAO#EGRZNEFEE L,
L7mm BT A O CTEZREEE L, FHEE 10 ZhEi
2 AR A AT > 72, 2 O 2 fEALALIRE{ T3 LT, Image)
DAYy MEREER L, BEL LoEEE Ty o b Lz,
AT b ERNEERITESEY /A OIS T 5, KIS,
1 5 NEET D EATIC T DB LEEL (ROL: region of interest)
EHEL, ROINIZEERNSD2HA6% 1 Lz, okt
L7z, AUy FENTHIIEETE ) A AOHITHYT 5
0, BEEXELIK LT/ A ADEELED, 25
KEHIL, ROI 0¥ (EET2EITOH) 7ol EHEE
L3I 2 THHLE,

BB, T4V 7 7Y N AOFMZI T HEERITNE R
DO#EPHTH D 270mA & LT,

DFOV30cm i, HHEERO CT i & 22K CT i, 2=
RO SD %, Image) IZLVPIEL, KX TCNR ZEH L7z

13, 14)
o

ROI(S) — ROI(B)

CNR = SD(B)
ROIL (S) : {5 5fHElk (FiEEhER) o CT |

N

ROI (B) : &35 (455) @ CTfE

#£1 EBEFMO-DD ARy 5

A ¥ ¥ VM

ZF ¥ vl ~VHNLAF v
ey b A faiR 7 7 v kA
A7 A FRE{EE T I
AR 10 19
DFOV (c¢m) 10 30
EEI (mA) 270 380
HEE (kV) 120
T} {5 P A i FBP, AIDR 3D (L1, L4), AiCE (L1, L2,L3)
PR P BE lIESEESE'
A7 A4 AJE (mm) 0.5
[E]dE ] (s) 0.5

2) REEFEHRORE

B AL D EZ L D HRE L CNR, SNR DOBf% % 1H
LT DD, BBEMEE(LIE TR Z{To7, A
XY R EIDOTA T 7 P LADEMEE L TS
7= (F238), 77 NAORBEIZERFIED 1) EiETE
fili (K2) &EERE L, BERITE NSO E LT,
F AT, BERK TEICHN LN TV AIDR 3D
L1 & AICE L1, AiCE L2, AiCE L3 D454 B o FE kg sk
% 10 #7> 5, CNR & SNR ZHH L, MREKIHO ATREMHEIC
OWTHFH L7, ZZT? CNR iZ Image] ZEH L, T4
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MU, BS,

Fks,  fEAOR, R, RH

Y77y b APLAEE 22RO CT i, SD bR L7z,
SNR /Z CT measure ZfEfH L C, FTROLHEH IS 41D
2, BHAXOMBEYETH S MTF (modulation transfer
function) (X7 A4 > 7 7 ¥ b AOH.LIHE (727 JABOM
) OB bRD D Z L2572, AIDR 3D X° AiCE
D &5 IR IERBERTIE MTF BEET 5, 22C7 7Y
NUOMFEE XS L LT- ¥ 2712 K DG % MTE &
XA LT TTF (task transfer function) & F&id L7z 19, F7-,
J A REFEILZER O noise power spectrum (NPS) ZffEH L
72, 723, TTF IX circular edge #5, NPS (X radial frequency
HEIZX Y, CTmeasure (25 Y HIE L7z,

~ ’cz X MTF(f)?
SNR = NP

MTE(f) : 54 > 7 7> k AFLTEO MTF (41813 TTF)
NPS (f) : 947 7 b AEE B4 (425) @ NPS
C: HWalc L 2EH, 4EIL C=1 L{RE

C=1

%2 BEEBOBRFOTZD DA X v o Fif
2 F v v EfF

A F v v JiE ~UALRF v
A A Wiz 7 P A (ZAVZ TV L)
R m1 10
DFOV (cm) 10
HEIL (kV) 120
BRI (mA) 10, 15, 35, 90, 180, 270
1] {42 P B FBP, AIDR 3D (L1, L4), AiCE (L1, L2, L3)
PR AL Tt F B £
A7 A AJE (mm) 0.5
[EIERRE[H] (s) 0.5
3. HEtEMN

WEHENT Y 7 =7 EZR.R Version 1.63& [ L,
EGEHIZB T D714 77 FAD 2 E{RAEREZD 10
BOBBBROEE KB L /A XOKIZONT, BEBRFTH#AK
EOENT L B ZOMEHT &2 3240 L7 (B AKHET 0.05),
i EAERGED 6 # (FBP, AIDR 3D L1, AIDR 3D L4,
AiCE L1, AiICE L2, AiCEL3) IZ2W\WT, & oT—4N
IEFR AR IZHE © D> Shapiro-Wilk R E &2 1T - 72,

Shapiro-Wilk EIZIBWT, D &b 1 BERERS A
Wt WA (p<0.05) 1%, 3 B oMok %
Kruskal-Wallis # & (2 B3> D ik % post-hoc i,
Steel-Dwass D% E i) 12 T{T o 7=,

Shapiro-Wilk fEIZH VT, REENERDMIH 2 HE

(p=0.05) (X, Bartlett BREIZL Y 3 FELLEDO%ESEIED
MEEIT- 1%, 3 BELLEOBOFEEO i % — ol &
483 HT (one-way ANOVA) (2L D AT-o72 19,
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. #38

1. E{&E

DFOV10cm (22T, 2 LR Ef{§ER O BfE & LT
BHLZ CTEZE3IORLE, ZOCTHELED bENE
AR, BRNWEZ AR VA FRTDH L T2 LALER
B %57, 7235, SDITMERTOAEBD SD O _Fefni
INEAEC TR LI B0 H R 2R Uiz, K312 2 fEibs
W OF AR Lz, BENICIE, 0.1, 02, 03, 1.7mm £
FAUNENEN A, 5.0mm BT LT 1A, MAED
X4 RDEF 3T P FEIET HEFICRY B EAEIEK
3ITRLIZ ROl Th D, FEBEMNRIEDREZXKEHE /
A ADEERAITTL, W ORERER 5 ITR LT,
155 KHEHE, AICE L3 b %<, o2 TOMmGEHE
BB REIZE P o7 (p<0.05), F72, AICEL1 &
B BRI DI o 123, o ERERIEORICH
BRRE R 2T, /A AO¥IL, AICE L3 B b 722 <,
fth > 2T O BEEFERE I A_NEREIE o 72 (p<0.05),
£7-, AICELL 3% b / A X DA% <, 7> AIDR 3D L4,
AiCE L2, AiCE L3 & OBEGFERIEORICHEEERH Y,
A RDENEBEICE -T2 (p<0.05), & 51T, AICE L2
b A XTI AT < FRIZERRICHE A S 415 AIDR 3D L1
WX LTHEIS /A A3blehnotz (p<0.05),
DFOV30cm {22 C, 1§ 5 7= FE iR o Fl % X 4 12
LTz, A FAERLER 19 B OB O CT A% 6 12,
ZERD CT %R 7R LT, 728, CT fHIX VM, SD
IR A A TR LRI RE R Lz, 6T
AR O CT E-800HU (25 L T 2%, -630HU Tl
5%FEEE, +100HU Tl 715%REDEN R bk, —F, %
K[ TIREFTITRTHEY CTEIZIZIER UIE & A2 >722%, SD
1Z FBP 28 —&F K& <, AICE L3 B b/IhEhotc, £ 6
RLNZER T HLHEH L7 CNR OFER A 5 128 LTz,
FEHENERI D 3 %8 & B AICE L1 & AIDR 3D L4 @ CNR 23 1Z
ERZTHY, 5D AICE 28 AIDR 3D £V & CNR 3@ H»

-7,

ST N

) A K

K3 42772 ka0 2MEEEDE (DFOV10cm)
% FAEALIEIT AIDR 3D L1, BIfE L &V CT IR,
VT ANLEILEAO ROL TH 5

(©2025 Health sciences Research.

#3 2 fE(LABEOREMEE & L THWZ 1.7mm £2
Z4>® CTfEL SD (DFOV10cm)

CTfH SD
FBP -821.1 172.2
AIDR 3D LI -821.2 172.2
AIDR 3D L4 -821.1 172.0
AICE L1 -821.7 171.4
AICE L2 -821.0 162.9
AiCE L3 -819.5 161.4

R4 FEGBFERIEO 2MEEBIZBT 2E 5 REH
L A4 XD% (DFOV10cm)

Lost Noise
FBP 14.0 £ 2.1 190.0 £ 55.1
AIDR 3D L1 139 £ 2.1 174.1 £ 52.5
AIDR 3D L4 14419 112.6 £ 32.0
AICE L1 134 £22 257.2 = 58.8
AiCE L2 148 £ 2.1 98.6 £ 253
AICE L3 194 £ 1.3 10,1 £ 6.5

#5 £4OFMBHEBRIECKT DETXEK
& A XKD ENFER (p H)

Noise| ., AIDR3D AIDR3D AiCE AiCE AiCE
Lost L1 L4 L1 12 L3
FBP 0987 0025 0.176 0006 0.001
AIDR3DL1 | 0.999 0.079 0.052 0.018 0.001
AIDR3DL4 | 0999 0995 0.001 0901 0.001
AICE L1 0987 0995  0.893 0.001  0.001
AICEL2 0951 0931 0987 0.719 0.001
AICE L3 0.002 0.002 0002 0.002 0.002

F2H 3 0.001 1 p<0.001 DIFH % ETe
THRET p<0.05 ZFET

X 4 FEAEREEOF (DFOV30cm)
{4 R VE T AIDR 3D L1
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S, T,

6 CNR B HIZfEH L7 o
A WL PR ETO CTfiE & SD (DFOV30cm)

-800HU -630HU +100HU
CTiH SD CTiE SD CT{E# SD
FBP -810.0 92  -6546 153 353 529

AIDR 3DL1 -810.8 7.6 -654.5 143 365 51.8
AIDR 3DL4 -812.9 5.3 -656.4 13.3 353 514

AICE L1 -811.7 5.7 -654.5 13.7 341 51.2
AICE L2 -812.3 44 -655.8  13.0 295 499
AiCE L3 -815.5 3.6 -659.1 12.5 259 495

#£7 EEEHEE (Z2K) O CTE L SD (DFOV30cm)

CTiHE SD

FBP -997.5 5.0

AIDR 3D LI -997.5 4.0

AIDR 3D L4 -997.5 24

AiCE L1 -997.8 24

AiCE L2 -997.7 1.7

AiCE L3 -997.7 1.4
800
600
Z 400
200
0

-800 -630 100
BEEEEOCTE
m FBP ®AIDR3D L1 AIDR3D L4
AICELI1 mAICEL2 mAICEL3
X5 RN O & B A RE T O CNR
(DFOV30cm)

2. REEFEHRORE

DFOV10cm T® CNR %X 6 (/8 Lz, Wb & &N
FEAMZ AV CNR 238850 L 72, AIDR 3D L1 & AICE L1 23T
<, ®°X° AIDR 3D L1 @57 CNR [XEVMHEIZH - 7=, 72
B, CNR FHHICIBWT, CT 1L FEYfE, SD ik —Fefmi
PR TR LT BN R 2 Uiz, X6 Ourftliifz (2
WOEEIED) 235 CNR 2350 LR D K EEFERDIZEZ
%, AIDR 3D LI : 210mA, AiCE L1 : 245mA, AiCE L2 :
175mA, AiCE L3 : 90mA THh-72, ZiL LY AIDR 3D LI
\Z%F LT AICE L1 Ti3#J 117%, AiCE L2 Ti3#J 83%, AiCE

(©2025 Health sciences Research.

MU, BS,

Fks,  fEAOR, R, RH

L3 TIiIA 37%DEEF CTRIZD CNR ke o7, BERE
BB+ 5 Z &5 AIDR3D L1 (2% LC AICEL2 3
X VAICE L3 128 W CTITE D 7o W4T CNR 23 RIS
Tholz, T T, AKX AIDR3D L1 AEICHEHR S,
7O 6 D AIDR 3D L1 & AIDR 3D L4 @ CNR D i# 23 1%
\EER -7 2 £ B LD AIDR 3D 2B LTI AIDR 3D
L1 OHOFAm & LTz,

BT (mA)
 FBP + AIDR3D LI

AIDE3D L4
s AICEL3
- ZIAT (AICE L2)

AICE L1
..... % T (AIDR3D L1)
...... £ T (AICE 13)

o AICEL2
%A (AICE L1)

6 FA2 772 hAOHRLIREEZ2E D CNR
(DFOV10cm)

SNR EHD 7= ® TTF %X 7128 LTz, B EROENIC
X% TTF ®Z{kiZ>T AIDR 3D L1 TIHMEEEIIEE
TTF MK F L72 (X1 7A), AiCELI1, AiCEL2, AiCEL3(Z
BOWTHENFIREEIRITE TTF IS T L7223, ke
R O Ik Tl R 2 R L, 10%TTF (% 1.5¢cycles/mm %
B2HbLDONREN-7- (K 7TB), Z® TTF & NPS L W&
Hi L72 SNR O H % 22/ & e %2 0.3, 0.6, 0.9cycles/mm |2
DNTK 8 IZ/R Lz, KZEMEMEIZB T, EERKT
AL SNR IZHEIN L 7=,

F£ 7" 0.3cycles/mm (233 T, AIDR 3D L1 ® 270mA @
SNR & [FI%(27¢ % AICE O #E it %4 AIDR 3D L1 @ SNR (2
YTV AICE @ 2 5 (Bl 21% AIiCE L1 Tl% 180mA & 270mA
@ SNR) b EMMMICE VRO EZ A, AICE LI :
370mA (270mA (2%} L C 137%4tH), AICE L2 : 288mA

(107%), AICEL3 : 209mA (73%) &72 Y, AiCEL3 D7
23 270mA K WK< 72 o7z, [AERIZ, AIDR3D LI @ 180mA
W2 L TIE, AICEL1 :202mA (112%), AiCE L2 : 203mA

(113%), AIiCE L3 : 142mA (79%) &7¢Y, ZDOHEED
AICE L3 @475 180mA L WK< 72 o7z, & 5HIZ, AIDR3D
L1 ® 90mA (ZxF L Ci%, AICEL1 : 111mA (123%), AiCE
L2:97mA (108%), AIiCEL3:67mA (74%) L7220, Z®
58 % AICE L3 OHA 90mA L WK< 22 o7z,

0.6cycles/mm 233N T & SNR 23[R %8 72 2 & a0 K/
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0 1 1 1
0.3 0.6 0.9

22 1 5 B (cycles/mm)
--90mA AIDR 3D L1 =-4&180mA AIDR3D L1 -#270mA AIDR 3D LI

1.2 1.5

X 7

BERBOENZ

0 0.3 0.6 0.9 1.2 1.5
25 5] J& 2 # (cycles/mm)
—e-90mA AICE L1 ——180mA AICE L1 -#-270mA Ai1CE L1
—o-90mA AICE L2 —+—180mA AICE L2 —#-270mA AICE L2
—-90mA AICE L3 —#-180mA AICE L3 ——270mA AICE L3

£ % TTF OZAk

A: AIDR 3D L1, B: AiCE L1, AiCE L2, C: AiCE L3

A ZE A 2 0.3 cyclessmm B 22 [#] )& B $2 0.6 cycles/mm C 25 [ )8 1 %4 0.9 cycles/mm

0.07 0.07 0.07
0.06 0.06 0.06
0.05 0.05 0.05
r 0.04 ~  0.04 ¢ 0.04
% 0.03 % 0.03 :UZ) 0.03
0.02 0.02 0.02

0.01 0.01 I I I 0.01 II II I II

0 0 0 I I

AIiCE AiCE AiCE AIDR AiCE AICE AICE AIDR AICE AIiCE AiCE AIDR

L1 L2 L3 3DLI L1 L2 L3 3DLI1 L1 L2 L3 3DLI1

H90mA ®130mA ®270mA H90mA ®180mA ®270mA H90mA ®180mA =270mA

B8 EEIMOENITE D SNR DZ1L

A: 0.3 cycles/mm, B: 0.6 cycles/mm, C: 0.9 cycles/mm

RI% 0.3cycles'mm DOFEREFHFETH Y, AICE L3 DOHH
AIDR 3D L1 £V bEEHRMMEL 7272, AIDR 3D L1 ®
270mA @ SNR Ti% AIiCE LI : 434mA (161%), AiCEL2 :
299mA (111%) AICE L3 : 204mA (76%), 180mA ¢ SNR
TIX AICE LI : 184mA (102%), AiCEL2: 191mA (106%)
AiCE L3:136mA (76%) , 90mA ¢ SNR Ti& AiCE L1:104mA

(116%), AiCE L2 :98mA (109%) AiCE L3 : 61mA (67%)
ThoT,

0.9cycles/mm CiX AIDR 3D L1 @ SNR & [AZ1Z 72 5 AiCE
DB AIDR3D L1 LW & TR o7z, £, AIDR
3D L1 @ 270mA @ SNR TiX, AiCE L1 :192mA (71%),
AIiCE L2 : 128mA (47%), AiCE L3 : 75mA (28%) &72-
72o WRIZ, AIDR3DLI @ 180mA @ SNR Ti¥, AICELI :
144mA (80%), AIiCEL2:106mA (59%), AiCEL3 : 48mA

(©2025 Health sciences Research.

(27%) &72-o72, &5, AIDR3DLI @ 90mA (25 LT
i%, AICELI :79mA (88%), AiCE L2 :4ImA (46%), AiCE
L3 :3.5mA (3.9%) L7272, SNR TII&Zf AT &
DAERNBEAR Y, Y & A Rk D 0.9cycles/mm T
4C D AICE 7% AIDR 3D L1 X 9 /D722 i C SNR 234
Lot

Iv. %8

1. E{&RFE

DFOV10cm {22\ C, {55 K#EHUL AICEL3 N EICE
<, /A XAOIL AICE L3 WHEIZDen-oTc (£ 4, 5),
DT EE, A ROBWTHEME T B Kb D FTEEMEN
B END, MEEM CT REICR VT, MR EY
DR N7 AR O BB 22 i H D 72 & i fg Rtk 3 EE AR

B2
o
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S, T,

ENEOZ LMD, ZOMICHOVWTIE, AICE L3 (TARH &
ThdrEEZ LN, —J, MOBEGFEEREDESKE
BIITEEZITEL, /A4 XAOHTIE AICE L2 MEEAK I
A& TWwW5s AIDR 3D L1 L W BAEIZENZ EHBI L7,
DT END AICE L2 BDMEFXKIEHE /A ZDEIZHB W
TRTUARRBWEB Z bz, EEREHKICOWT, i)
FETIE 2 EALAL B T O INEE RIS T 0. lmm B 7 1 v %
BT D LN TEDN, MEEHRIOEBRTIX /) A XL
DML EE L v, [ U T b B EERE DBV
KOREE, /4 X BFTEBREET LT/ A XN
AT %) FIC XD AR TO CT EIdZd 2 97
B, 1.7mm DT A > TH CT E2-819HU > 5-822HU D
FiPHIZ o/ bBZ G-, £, 03mm BT A L ED
REVWPHREETHREBERTEBY, BEXREHEITE
02mm BT A L ORBPERMLTND EEZ B,

£/, BMER L I 0.1mm BT A » DIE 5 RIBINL )
STz, ZORKE LT, W7 7 > b AOfiEfEEkIC 7 A
V77 hAERRE LI E L, BBETE 5 DFOV O&/h
2 10em THDLZ ERHIFEND, WAL OHFFE T
W77 NAEHERAET I T 7 N ADHRD
DFOV5em TOBEAEKREHE2 D 0.lmm 7 1 > &2 53h% L <
BH LTz 12, REFIETIXIE T 7 > b A O gBECHEE)
WX BWRIN, X SIZHUIME B IZ% LT DFOV 23 10cm & bt
BWHIKRE WD, 0.lmm BT A ORI EATREE T2 4
2 CTHEMNELNR o=t E X b,

DFOV30cm OFHEIERE D CT EOFE (£ 6) (BT
HEGEAEREOEWNCL Y CT MIZR720 19, +100HU
DOFEHEERE TO CTIEDFZEN K& <, #51Z AICE L2, AiCE L3
IZCBWT CTEMEL 72 o7z, SD DOFER (R 7) ITBWT
X AiCE L2, AICE L3 MK, FA4 77 bAD I A X
OBOFERLE —F LIz, £6, TMHOLEH SN CNR D
(X 5) T, BEEEEO 3 EEOWTRICBWL TS
AIDR 3D L1 X ¥ AiCE L1, AiCE L2, AiCE L3 ® CNR 23
<HREARBZNR O ATREMEN RIB ST,

2. REEFHRORE

R CIXE B —EDOSM T i1 (BRI
DOFHM), /A AD¥, CNR OFHtiZ4T->7-, L2>L, AIDR
3D X° AICE 1ZFERIE 2B %2 VTV D728, B Ich
FMIERZBBB R 55 202D, ZOREE, EBROE(IC
£ % A ZOBEIN 2 iRt b B EZ T 5 21D, &
B2, CNR I A HBFFE DS K S TR N 222 Lk,
BEMELIZ X D CNRITI %, B SBR % K9~ 5 TTF,
SNR % #f L AIDR 3D L1 (Zxt3 % AiCE O# & 1KE%) 5
RRET LT,

CNR OfER (X 6) LW AIDR 3D L1 & He# L C AiCE L1
TIIMEBEB R EZWFHETE T (K 17%H), AICEL2 TiX
#9 17%, AIiCE L3 T3 63% DR EKIEN R I R S iz,

(©2025 Health sciences Research.

MU, BS,

Fks,  fEAOR, R, RH

—7J5, TTF OFE% (X 7) LY AIDR 3D L1 IZ#&EKT
BYIZ TTF 3L L7223, 0.6¢cycles/mm 13T DAL 2N H 3L b,
EREEER TORLEHE Y AohinoT, BENE
VMEE TTF @< 5 RITEITMREFI UM R Th o2
D, AICE IZ DWW T b EARAFANT TTF XA L L2, &
B EE RN EEEZ R T2 Y, TTF ZLORMAHR TE
7=, AIiCE L1, AiCE L2, AiCE L3 O#fHi#E& LC, AICE Ll
TR R EHE O TTF AR ETH Y, AICE
L3 Tl Al Eis T o TTF 23 kB m il 2 oA
Whotz, 22T, 477 b ADEERBHTIT
AICE L3 WA EICE -T2 &b, EENEEE O TTF
NEEEZTRTHEREFET D, ZORKE LT, 0.lmm £
Z A 1% 5.0cycles/mm, 0.2mm &7 A 1% 2.5cycles/mm (2
Y L, TTF D22 ME R E 1.5cycles/mm 8% T\ 5
CEMRERERTHD EEZ LN,

SNR DfEHE: (X 8) 1I2>W\WT, TTF DZE{bEEEL 0.3,
0.6, 0.9cycles/mm 0D ZE & £ O FHAMIZ F T, 22 ]
WEAIZ LY AICE O ERBZIRITENEH D Z &34
L7,

0.3cycles/mm (233 C, AIDR 3D L1 (2%} L C AiCE L3
DI DK 25% DAF AR R &R LT,

0.6¢cycles/mm (23 T %, AIDR3D L1 (Zxf LT AICE L3
DI DL 27% DA AR R &R LT,

0.9cycles/mm (233 T, AIDR 3D L1 (2%} L C, AiCE L1
VR 23% DR BN R, AICE L2 (3 ¥ 49%D#j
ARSI, AICE L3 134K 80% DAt i ish R 4~ L
72

XY AT 4 ANV AT KA CT IR DR ERK
W FAZ DT, Tatsugami 5 13, JEEIK CTA 128V T AiCE
723 AIDR 3D £V 36%DMEMMEAFEETHL &L P,
McLeavy b1, IEE#R 1123 T AICE 25 AIDR 3D @ 43%
DOMETIRE TE/- L L 2, Nagayama 5 3/NED CT &7
7V FAFEBRIZE D CTIZEV T AICE A AIDR 3D X Y #9
S0%DMBIEENAFETH D DEHREL T D, Lal,
AiCE D/XT A —XBETH D L1, L2, L3 BAHATH Y,
ARSI DWW T b EER STV RV, REFZETIE, 3
T A— SR L EEERERHEZ B E L, MEFICHEA SN
2 18 R B I R 2 B B BE AR I DWW T, KR T A —
&SR DR A RSG5 2 E N TE T,

RO E LT, BFONIAERITARTFRICHEM L
CT O 77 hAIZOWTDOLEGT 58 Th b, AIDR
3D X AICE 1 ZFERMIBILER DR Cd D 2 & o B Al R idxt
ETOMEIRET D7D, RIFRICER L7 7 M A
TOFRRTH VY BRR TORMEIRBR R L ILT LHEEL
ROVERRMER S D E W) BB T NG, £, T4 7
7 ¥ N ARG MICE DR IRTH D20, Eih
M OFEEIIE L TE LT, 372 L T\, Z0IiED,
T4 77 h AOHL L EIEEHGL O BREED 58mm TH Y,
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Jifi8F OB CUS AR R IE & PRIE 8 & T CT iR P Rk o ek

BRI & O BREERS ZA L T ISR RN L o 2 AR &
502 L EERBLARTHIZRS RN,

V. ¥aE

PER D BEEIR TEICHEA STV 2 HR T E O
AIDR 3D L1 & [l LT, BE&FHMCTI% AiCE L2 235 5K
BEIZEIT R, A RDERN DR ERRB IR,

CNR OFFAfi TiE, AiCE L2 B X TN AICE L3 IZBW TR &
IR BAVRIE S iz, SNR M Tl 8 e (0.9
cycles/mm) (233 C AICE L1, AiCE L2, AiCE L3 D&
IR R R S vz,

— 5, AICE L3 133 5 RIAHH
h,&ﬁ#%%f%é_k#m%éﬂto

PibXbv, AIDR3DL1 &l LT, AICEL2 1%/ A AN
L, BRREORET, MoK H S 9 5 THE
DR ST,

W EDURE

MmER PRI RESFEHARITH Y £H A,

BEE AIRICHT-- T, TWHHLTEE o BHREICEL
R L B £, £72, AWFZEIL ISPS RlaFE
JP21K 10366, JP24K 13359 DBk #5321 F 7= O T,
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[Original article]

Comparison of iterative and deep-learning CT image reconstruction
methods for lung fields: A phantom study

RYUNOSUKE SHIBAGAKI® KOHSEI KUDO™? MINORU OSANAI*
MEGUMI TSUSHIMA™? YUSUKE MINAMIJIMA™!
RYO SASAKI?® TOMOYUKINARITA® TAKESHI MORITA™

Received March 28, 2025 ; Accepted July 17, 2025

Abstract. Image reconstruction methods using deep learning have been installed in computed tomography (CT) devices.
Canon's Aquilion ONE CT is equipped with the Advanced intelligent Clear-1Q Engine (AiCE, L1-L3), an image reconstruction
method using deep learning, in addition to Adaptive Iterative Dose Reduction 3D (AIDR 3D, L1-L4), a conventionally used
iterative reconstruction method. In this study, we compared images of AIDR 3D and AiCE using a phantom representing a
lung field, and examined the utility of AiCE. We measured the number of signals lost and noise, contrast-to-noise ratio (CNR),
and signal-to-noise ratio (SNR) using various reconstructed images taken with a homemade line phantom. Evaluation
indicated no difference in the number of signals lost and less noise with AiCE L2 compared to AIDR 3D L1. The CNR
suggested a dose reduction effect of approximately 17% and 63% for AiCE L2 and AiCE L3 compared to AIDR 3D L1. The
SNR suggested dose reduction effects of approximately 23%, 49% and 80% for AiCE L1, AiCE L2 and AiCE L3, respectively,
compared to AIDR 3D L1 in the high-frequency band (0.9 cycles/mm). These results suggested that AiCE L2 has less noise
and the same signal loss compared to AIDR 3D L1, and is likely to contribute to dose reduction.

Keywords: Computed tomography (CT), Iterative reconstruction method, Deep learning reconstruction method
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[Report]

Concentration of radioactive cesium in yuzu citron
following the Fukushima Daiichi Nuclear Power Plant accident
and its changes with dressings

MINORU OSANAI"" MAYUMI SHIMIZU? KAZUTAKA TANAKA™
KOHSEI KUDO"' SHOTA HOSOKAWA®' MEGUMI TSUSHIMA™!
TERUKO HORIUCHI™® RURIKO KIDACHI™

Received March 27, 2025 ; Accepted July 4, 2025

Abstract: Yuzu citron is a citrus fruit that has long been popular in Japan and, in recent years, exported to several countries.
Herein, the radioactive cesium concentrations in yuzu citron were analyzed based on monitoring test results over 10 years
from FY2012, when the current standard limits for radioactive materials in food were applied. Furthermore, we measured the
cesium concentration in each part of yuzu and evaluated the changes in concentration through dressing preparation as an
example of cooking and processing. Radioactive cesium was detected in 45.6% of all yuzu citron samples over the 10-year
period. Among them, the median and 95th percentile radioactive cesium concentrations were 12 and 49 Bq/kg, respectively,
with a characteristic distribution in the low-concentration range. A decrease trend in concentration was also observed over
time. Further, in the actual measurements of this study, the overall cesium concentration in yuzu was 21.0 Bg/kg, with
part-specific concentrations of 32.0, 24.8, 14.2, and 13.2 Bg/kg in seeds, rind, segment skin, and juice/pulp, respectively.
Moreover, the concentration ratio of the dressing made from juice/pulp to the whole yuzu citron was 0.27. Thus, the
concentration was low in the edible portion and decreased significantly through cooking and processing.

Keywords: Radioactive materials in foods, Yuzu citron, Radioactive cesium, Food safety, Risk analysis
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Report on the 67th Annual Meeting of
Japanese Radiation Research Society

TAKAMASA YAMANAKA® SATORU MONZEN™!2
Received December 17, 2024 ; Accepted March 18, 2025

Abstract. The 67th Annual Meeting of Japanese Radiation Research Society was held at Kitakyushu International Conference
Center in Fukuoka prefecture, from September 25 to 28, 2024. The first author participated in this conference meeting as a
master course student and had a presentation as author’s project report. The conference was jointly held with “the 12th
Japanese Association for Radiation Accident / Disaster Medicine.” The conference was held in the form of symposiums, award
sessions, oral sessions, workshops, and poster sessions. In these sessions, there were many presentations that related to basic
research on cancer radiotherapy, radioprotection, radiation epidemiology, and radiation disaster. It was impressive that many
participants engaged in active discussions. Authors also had the opportunity to give a presentation and had many opportunities
to exchange opinions through discussions. This article explained the content from the perspective of first author and
corresponding author. The authors felt that more graduate students and young researchers should actively participate in this
conference and exchange many opinions, and continue to contribute to research of radiobiology by actively participating in
this scientific conference.

Keywords: Japan Radiation Research Society, Cancer radiotherapy, Biological Effects, Radiation Protection, Basic research.
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