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(2022 4512 A 1 B34, 2023 42 A 21 A3 B

E B : Computed tomography (CT) %&i& 0 Hifg A AL IZRE 78 2 - deep learning image reconstruction (DLIR) 23

BHlshD Koo, 22T, MM OEGEMREE AR 7272 DLIR IZ>WC, fli#i2#517 % DLIR DA H
PEZRETT 2 7201, O FMEE L DB EIT 72, 71y 7 =y PYEIZ K 5 modulation transfer function (MTF) 72
5 NT radial frequency 7512 & % noise power spectrum (NPS) OMBLE M 21T > 72, F/z, T8I 477
VELAERWT A RRESRIBEAEREL, X 5HIT contrast noise ratio (CNR),  signal noise ratio (SNR) Z & H L7z,
CNR & SNR J W REBRICHA LT A4 > 7 7 > b AIZE W T, DLIR ORI O ATl 2 it L7, £ OfE F: DLIR
%, MTF, NPS & bICRIFCTHY, /A XEEERBEN D22 o7, SHIZ, CNR & SNR &Y Hifshiz DLIR

DOREARIFRITH 50%TdH 0, DLIR DA FHHEIRIE Sz,

F—0U—F EEEE, EGEER, EGEE, CT

I. [FLC®IC

Computed tomography (CT) % & O E{E FAE LI 1T filtered
back projection (FBP) R ZERIT{l % Jis l L 72 iterative
reconstruction (IR) WHWHNTE R, a2 B a— 2 Hif
DHEBRIT L - TERBFEH % M7 deep learning image
reconstruction (DLIR) 723BH¥E, FE S MR THWHNA D &
D725 7z, FBP IZK#EDGEAF v v SNT-Mik% IE
M, BT 5 Z LR TE LT, (KR ECITE
BRNMETL, /A RXART—F 777 NREORENSH S D2,
IR 1%/ A RKWICHEIL FBP L 0 MEEZECE 528, H
BOT 7 AF ¥ —ITRERI VAL, ME O &A% E %
FLED L350 aRe LCli@nsibd s olE
BB IN TS D39, DLIR Tl deep neural networks
(DNN) #FIH LT, AMDIAZFZ/NRIZI 2 TEERE
EIT9 LI BZFITHESNT, BT T VR A
DRTGA=ZERIZLIZE ST/ A REFEEZRENT S
FEERFEL, TR - PEPROEIOE B R 52 5 2
LR, A REMENTHZENRTEDL Y, Z TR
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TIX M BI%k & Ff 7= 72\ DLIR {22\ CHfily 2 48 7E L
modulation transfer function (MTF), noise power spectrum
(NPS) DWBEAFHG 21T 72, £, AEOFT A m BT
A 77 b AERAWT ) A XREBRBEIC X 2GR
fliZ 4T\, & 512, contrast noise ratio (CNR), signal noise ratio
(SNR) 2 & D AR R 2 FH L, DLIR Of MM %
HMlic, 477 brlFFTAurMoo 454
ERET H700T 7 VIR EFRALERLE, T/ 7y
D CT HIZ DWW TIETRIZ & W 2D OENEE 2 Hi D 7
TOHUINH L L 725, ZOF A BMOT 40 L22[ED
By b7 A MEIZOWTCEHMEZ 1T o 72,

II. A%

1. ERA#E - BEREEEE

CT #:7& % Revolution CT (GE Healthcare, Revolution CT
TrueFidelity Edition with GSI Xtream, Chicago, USA.) % ffi
L7z, MTF JIElZiZ=y Y7 7 b & (RHEREE, CT H
ERF Bf% 7 7 > b & HIT % PH-55 41920-000, Kyoto,
Japan.), NPS JHIEZix/K~7 7> F A (Revolution CT (Zf)
BOKT 7 bA) ML, BEFIZEED T A
Y7y haEMAL, ERLET 7 N AEHEZR BN
U 7- B AR B (display field of view: DFOV) %[ 1
27”7, Scan field of view (SFOV) (34 CDEBRIEH IZBW
TS50ecm & L7, 74 N3 A v U BOKE X 18em, B 0.1,
0.2, 0.3, 0.4, 0.5, 0.6, 0.8, 0.9, 1.1, 1.7mm ® 10 fifH % 3 &7
DT VI E Lz, ZOLEEERDIRDT A
ZHLA S 1.5ecm, 3em, Sem OALE THO SRR S K
IICHLE LTz, Ao T %A 1.12-1.15g/em?



CT Oy A A —TIC

ThHd, JEX Smm D7 7 U /LK THE 15cm, f#E 15cm, BAT
& 18cm OWADHAER L, BATE MOt ZT 7Y
ke L, ETZET 7 U ARERE LR o7, RN
FZT 477 P AORITE RN EMITIAICRD & 91T

HEL, 74077 VMRUAMIZER TH D,

] BT L B LB AR A Y 7 b 7 =7 Image] (NIH:
National Institutes of Health, Bethesda, Maryland, USA,
https://imagej.nih.gov/ij/index.html) ZfEH L7z, F£7=, DLIR
OFAMEZ M 5 -0 O EGEBREOEEALE 1 12
7T, £ 1 O ASIR-V [T FBP & BUGEEIED ATV v

Mt CERIT IS L) TéH Y GE Healthcare 5747 0
LHTH D,

T

0.8mm 0.9mm

77 AR
0.6mm 1.1mm (5mm/F)

ZA v
0.5mm 1.7mm (FA el

#H : DFOV 25cm

A5 DFOY Sem

0.4mm

0.2mm

0.3mm

15cm

1 74277 b AOWERK

£ 1 HBSESR L LCERFERKE

. . IR B LS e b= O 50 e
16 A e -
ERERRE Gewemme)  eEE) BT 4 %)
FBP FBP Lung_FBP FBP Lu
DLIR_High DLIR High Lu
Deep Learning . .
(High, Medium, Low) DLIR_Medi DLIR_Medi_Lu
DLIR Low DLIR Low Lu
ASIR-V ASiR-V50  Lung ASiR-V50  ASiR-V50 Lu
(50%., 100%) ASiR-V100 Lung ASiR-V100 ASiR-V100 Lu
2. ERA&E
1) MTF

MTF X7 ey 7 oy VIRIZE Y BRCT HEIFFESNEE
(42945 CT measure Ver. 0.97f © (CT measure) % F\T
R U7, CTEBEICMIFHIERT Yy V7 7 v b AREEE
L, & 2 IR TAX vy B OEBRAEIC TSy v L
W& G Uiz, 7 a7 oy DR CIE R B A Al w4
PHTHLZ YT V7 ORBEZTTICHKE L MTF %
HETDZ2ZENTEDLZLEMFETHD D, £/, CTHD
standard deviation (SD) 1% H ARBUNMRENTFS N HEES 5
fifio> SD (SD 7% 10-12HU ) 9% B Z1Z SD=10 2725
L OIEERE 120mA (EE) & L7z, MTF HEH Ot
WZDOWTIT A CT HfiEa B R 5 H1k Dicie- 7z,
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BT DUREFE 2 MO To B EIE O A FPEIZ B9 2 ERERORET : 7 7 > b A FEBR

Ax v UEEIZ8EIE L, RUARAT A ALE 8 FLOME T
BEigE e, ZOAT A ANLEIZOWTIL 3 DETRE
L MTF 28, BRIX3 A T4 200 FHfEE Lz,

# 2 MTF OHIESLM:

IRTGA—H (EEtEei |
EEIT, A 120kV, 120mA
Ay vl AU HAF
Ty b Ty 77 kA (500HU)
A ER LA 0.625mm x 2565
PR R RE A [EUEIYEa%, T FHBS % (FBP. ASIR-V)
T e o i
< h U7 ALK 512512
SFOV 50cm
DFOV Scm, 25¢cm
E—halA—irg 39.88mm
(ERENELH 0.5s
EwF Ty o H 0.984
AT A AL Smm
2) NPS

NPS 4 radial frequency #4112 & ¥ CT measure % WV CTHH
L7, CTEEICKT 7 FA%3EH L, DFOV % 25cm &
L, K77 > b7 5N DFOV BIAMEFE 2 @ MTF JIE
RED R F ¥ o, FREALSRAT: & [RERIC T & o ¥ VS 2 TS
L 7z, radial frequency ¥:1% CT B DREIZ G DET, 2K
L7 — U B ERND T2, FEDF MO NPS 23R 5
%@fzifoa <, BT — & & BB L caE G M

BT 25 Z & CNPS 25T 2 D, sEMIXEA CT
&miA#%ﬁﬁéﬁ&”K%otoX#%V@ﬁmSE

EL, AF ¥y U 1 EITHLNZREGMOHREDO AT A A
AZH 72 2 EGRITK L, EEHIIZ 256 X256 B2 E/LDJE
JEBS MBI (ROI: region of interest) Z g%}, Z OHi[HD
NPS #HH L, fEFIEAF v 8ESOFEHfEE LT,

BRI - S

“4V77VbA%%%T BfEdT - FEm L7, CT 2%

ITA T R AEEEFEL, AX v U HFRT S oY
ﬁw&b,$%mﬁ%&#+” CHETE DDA L
W, KEEE 72 BB 380mA L L, AT A AT
0.625mm & L7z, ZDMD A X v o, FAEREMLEER 2 ©
MTF I ERE & FIERICAT o 7o, A% v VEEIE 300 B & LTz,

FENT, FEAMCAE A U772 EiR X A % ¥ > 300 B OF LA
A ANLIE D 300 £ T 5, Tmage] & VT 300 B
B {4 & /ERE L, DFOV25cm TIIMNE EH % & 14
B4 % [l L7z, DFOVSem TIET X CTOEIZRIZOVT 2
EAGAFRZITVS, FRRERIE DEWZ T LT, 2 E{L DR
DL EWEIZINE GO F A £ 0.1mm O CT i %
Wiz, O SD T A & 1. 7Tmm O CTEHEE Lz, 2



ijiz":; I%)

TEAGALER U 7= NS SEE R o 300 BB ot L, {55 K#E
B, A AEE GERHED ZHEEL, | EB47=0 OfF
SXREHE A AOEEERR Lz, £z, BEBHERD
SD fE A& B L7z,

4) CNR, SNR

F4 77 b AEHAWVWTCNR, SNR ZHIE L1z, # 3
ICA ¥ v B L OFEHEASGZ =T, BERKTECAN
DAL TV D EWGE LGS A% 1L Lung ASiR-V50 &
DLIR High ® CNR $ L UVSNR # & L, #EEEEE
it L7z, CNR, SNRIZELFOR TR L= D912,

ROI(M)—ROI(B)
SD(B)

_ ,CZ*MTF(DZ _
SNR= N PS®) C=1

ROI(M) : Signal ® ROI N D) CT fii
ROI(B) : Non-Signal ® ROI N D CT &
SD(B) : Non-Signal ® SD &
C: A Xk o e
MTE(): A4 > 7 7> b A2 XD MTF (1.7mm 7 A >
EAWTIA Y —ikic LV HH)
NPS(f): T4 > 77 hAIZ LD NPS (I 54 %
FIH L 7= radial frequency #E12 L 0 EH)
CNR [Z2WTiE, E&Eif & OBMREH LT B0,
B AR A Microsoft excel IZBWTCLEATE 2 R) %
1To7,

CNR=

% 3 CNR, SNR Ol|ESME

INT A & 7= 13 Rk
HEHE 120kV
A 10, 15, 35, 90, 180, 360mA
A&y L hE SY IR
A S NN GA Ty b L
P4 Rk BE %L PEHETURERL, A BEH (ASIR-V)
B 5 A R T Deep Learning (High), ASiR-V (50%)
DFOV Scm
E—Ahal A—ig 80mm
EERIAIEARE ] 0.5s
EwF 7y s 1
AT A AL 0.625mm
m. #%R

1. MTF

2 12 MTF O3 %7~r9, DFOV25cm (28 T FBP,
ASiR-V, DLIR DZ#ERIHTIX DLIR & Z OMIZ KB S,
DLIR ® MTF @iz~ L1z, £, B - 7 4 L& ALEE
TIX DLIR Lu #f, Lung BI%¥k#E, ASiR-V, FBP_Lu FElCZK
BlE A, REEEEE TRt MTF BEfEZ R LR
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oy, ROE, TH,  EFH,

AU, BES, A, ARE, R

Lung BE%#¥ T, %\ T, DLIR_Lu #, R\ T, ASiR, FBP_Lu
BHThHoT,

DFOVS5cm Tld Lung B% & W72 b O DMK JE B B i ©
MTF 2SEfEE R L7223, & O1EH0 CTIKE R E g T o
MTF O&EIZA NS, ENENTREREIT RN ST,

2. NPS

3 |2 NPS DR #/R7, HEEERIHTIL ASIR-V100 23
HEWEZ R L, FBP Mk bEVWMETH 7, DLIR L
DLIR_High TIEVME & 72 > 7, HliB9%L - fili 7 ¢ L Z 4LBET
I% ASIR-V100_Lu 23 H{EVMEZ /R L, FBP_Lu M b
VMl % 7R L72, DLIR (X DLIR High Lu TRV ME & 72 o 7=,

3. EGfEN - Bl

X 4 |2 DFOV25ecm DT A > 7 7 > b Lz RwT, £
WL, 74 OEBEELERLZVA Y RuLLly
AV RUIBIZRE LRI THD, TOD, ZEXKOMHEK
W67 7 UARIZ K 2B ERHRTE, 77 VRO FOV
BRFATIC A A2 2 RO AT ER Ok TH D, 727
7 UNMROES HEEE (Smm) L0 HELSFRENTND,

MEEHRTE AW T, 0lmm &O T A i
DLIR High TOAHEH X4, Z DI OFAE AL TIEmER
T& 7oz, Lo L, DLIR High TH - THHB/NTHEWD
BHETHol, MEFEHEBR TIET X TOHFMRIET
0.1mm FROEF R STz,

DFOV5cm (2-2VNTC, 300 ¥ DN A i 2> S FH Lz
0.1lmm £ & 1.7mm ZDE 5E (CT ) OFEREER 4 TR
T, T A PL0.1mm D CTHEIZ-991 7> 5-975 DHiPH & 72 0,
2220 CTHE (-1000) (ZHEWUMEE TH o7, 71 U5
1.7mm @ CT I HERI SR C-148 H>5-130, JHBI%LC 1184
M5 1203, M7 4 L% T-105 23 5H-96 Th o7z,

0.1mm £ CT % LEVWMEE L, 2 b RERLER L7
EBROEREZM 5 IR T, HENIHMES L LT 1.7mm
BN 1 2E 1ESTE 20, 03mmZEA 12, 02mm B L
W O0.1mm BB FNEN 3 DDEE 9 ODIESBFIET D,
X 5 OMNEFH % Tid DLIR High 2ME 5% 1F L < i
L, 2o/ A4 XD bRho7-, LA L, ASIR-V100 T
IHMEER 2 OKB LTV, BEXBEDORND OIIHEHER
¥ DLIR High, FBP, Jfi~7 /L% ® DLIR Medi Lu,
DLIR Low Lu, ASiR-V50 Lu Th o7z,

5T, IEEHRTOMmE 300 KISk L TIT-> 28 5K
BEE ) A ADOFERER 5 1T, 1 BN OFEXK
HE L ) A4 XD AFIL DLIR High M bK<, kW T
ASiR-V100 TH-7=, LH L, ASIR-V100 Z1E = KBHEMN
KbEWETH 72, ZOFERNHMEARB ORFHI DWW
CIX DLIR_High & Lung ASiR-V50 % Hlgd9 5 Z &2 L7,

WIT, EESHEKRO SD O ELK 6 1Trd, FnE
#L® SD f&l%, Lung ASiR-V50 T 7.7, Lung ASiR-V100 T
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7.2, Lung FBP T 8.4, ASiR-V50 T 1.8, ASiR-V50 LU T
2.0, ASiR-V100 T 1.5, ASiR-V100 Lu T 1.6, FBP T 2.0,
FBP Lu T 2.4, DLIR High T 12, DLIR High Lu T 1.3,
DLIR Low T 1.8, DLIR_Low_Lu T 2.0, DLIR_Medi T 1.5,
DLIR Medi Lu T 1.7 Th -7, SDEIZME%Z =
OTHEICHLS, W7 ANV BHERTD EMALRVES
\ZEE_THN L=, £7-, DLIR ® SD {E|% DLIR High<
DLIR Medi<DLIR Low &9 BifRTH -7, ASiR-V100
& DLIR Medi @ SD 11X [FfE & 72~ 7=,

4. CNR, SNR

7 IZ CNR O R %77, EERHEIM LY CNR fE
I < 72o7, F£72, DLIR High @57 Lung ASiR-V50
LVEWCNREEZ R L, HHLUERER LD x 28 EN

DFOV25cm

ASIR-V Lu
FBP Lu

0.5

(mA), y% CNRIEE L7ERIIZLL T L 9 iz o7,
(DLIR_High) y=-0.0027x2+2.0749x+99.905
(Lung_ASiR-V50) y=-0.0016x2+1.0209x+39.088

oA XD, #lE LT CNR EN 150 & 200 (2725 EE
MERH L7, CNREAS 150 D4, Lung ASiR-V50 Tl
139mA, DLIR High Tl 25mA (Lung ASiR-V50 @ 18%I\Z
%) &72o7=, CNR fE23 200 P34, Lung ASiR-V50
1% 284mA, DLIR High T% 52mA (Lung_ASiR-V50 @ 18%
IZHRY) Epoiz,

IZ SNR OFER A K 8 12739, BEERE FICLEV SNR
EIFIE T L, 360mA @ Lung ASiR-V50 % DLIR High
270mA & 90mA (Lung ASiR-V50 D 75%~25%(ZAH4) @
filiz® Y, DLIR High ® 180mA (Lung ASiR-V50 @ 50%
WHY) ERISD LIZER LD bR o T,

DFOV5cm
2 r ——ASIR-V50 ——ASiR-V50_Lu
ASIR-V100 ASIR100-V_Lu
——FBP ——FBP Lu
—DLIR_High ——DLIR_High_Lu
1.5 } ——DLIR_Low —+—DLIR_Low_Lu
o, ——DLIR Medi ——DLIR Medi Lu
o/ —+—Lung ASIR-V50 Lung ASIR-V100
y / Lung FBP
i \

L e 0
0 0.4 0.8 1.2 1.6 0 0.4 0.8 1.2 1.6
Cycles/mm Cycles/mm
2 BEHEREDOEWIC X D MTF
(%£) DFOV25cm, (4) DFOV5cm
TR FnBas « 7 1 ¥
10000 10000
FBP
1000 | DLIR Low 1000
- DLIR Medi
”g 100 F DLIR_ High 100 +
= 10 t 10 t
£
72 Lr
01 F ASIR-V100 01 b ASIR-V100 Lu
001 1 1 1 1 ] 001 1 1 1 1 ]
0 0.2 04 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Cycles/mm Cycles/mm
. ——ASiR-V50 Lu ——ASiR-V100_Lu
"'?SLR'VSO "'gi?;‘g.og FBP Lu DLIR High Lu
_ -8 —~DLIR Medi Lu —-DLIR Low Lu
—»—DLIR Medi —+—DLIR Low

——Lung_ASiR-V30 ——Lung_ASiR-V100

3 BEAERREDEVIC X D NPS

(f2) FRMERIEL,
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BoA, g, Itk IR, THE, B&, U, BEE, Re, &M\, k|

4 DFOV25cm DT A > 7 7 v k A 5 DFOV5cm D7 A 7 7 o b AEBQ2 ELKER)
(/£_L) DLIR High, (45 1) ASiR-V100; /1%L 44 §if i (4 (/£ 1) DLIR High, (£ L) ASiR-V100; AN5E-2 i 5
(/£ F) DLIR High, (4 T) ASiR-V100; /N5 [ 15 (£ F) DLIR_High, (4 F)ASiR-V100; JNF -1 i

MRHIUTKARES,  HFHIT/ A X 2Rmd

F4 FTAT77 2 FA00Imm L 1.7Tmm B O CT i (DFOV5cm)

. CT{& . CT{& . CTi&
kol IEPErY Y B EY I Ere) B Ll PR
0.1mm 1.7mm 0.1mm 1.7mm 0.1mm 1.7mm

ASIR-V50 992 -136 Lung_ASiR-V50 976 1184 ASIiR-V50 Lu -992 -104
ASIR-V100 -992 -137 Lung ASiR-V100 -976 1200 ASIiR-V100 Lu -992 -105
FBP -992 -148 Lung_FBP -975 1203 FBP Lu -991 -102
DLIR_High -993 -130 DLIR _High Lu -992 -98
DLIR_Medi -992 -136 DLIR_Medi_Lu -992 -97
DLIR_Low -992 -130 DLIR_Low Lu -992 -96

* 5 2fEfLEBICR T D 1E 5 RIBE, B, /A X0% (DFOV5em)

Lost Signal+Noise | Count_Signal Noise Lost/picture | Noise/picture SUM
DLIR_High 175 2817 2525 292 0.58 0.97 1.56
ASiR-V100 387 2639 2313 326 I 129 1.09l 2.38
DLIR_Medi 335 2809 2365 444 112 2.60
DLIR_Low 253 3515 2447 1068 4.40
ASIR-V50 280 3508 2420 1088 456
ASiR-V100_Lu 286 3999 2414 1585 6.24
DLIR_High_Lu 213 4815 2487 2328 8.47
FBP 222 6375 2469 3906 13.81
DLIR_Medi_Lu 140 7017 2560 4457 15.32
Lung_ASiR-V100 266 7794 2434 5360 18.75
ASiR-V50_Lu 129 8895 2562 6333 . 2161
Lung_ASiR-V50 199 10155 2483 7672 0.67 I 25.66 I 26.32
DLIR Low Lu 100 13515 2600 10915 0.33 G635 NG6. 2
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9 -
8 L
7 L _
6 -
=
=
7]
4 L
3 n
2 L
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
6Q \QQ Q@Q ‘jQ Q\/)} \QQ Qyﬁ' Q‘é )/Q' .\%ﬁ\ ,>)\3' \)oql yQ @6& .\y\ﬁ'
R ; P &) ; Q <§ )/ & Y & &
S S S > < § ¥ FF ¢
Y’ ‘:3 \)0 Yv QL CO ’ \) ; Q\) Q"/ \)
& E’ S kat oy Q \}QH N Q §
6 A4 77 hADOEESHERIZIKT S SDE (DFOVSem)
600 . DLIRiHilgh 08 -
+ Lung_ASiR-V50 —~-90mA_DLIR_High
AL i
500 k Z ’ii(DLIRlegh) ,,,,,,,, —-180mA _DLIR High
%14 (Lung_ASiR-V50) .-
e 06 F —-270mA_DLIR High
400 " ~-360mA_DLIR High
o o 360mA_Lung_ASIR-V50
Z 300 oy =-0.0027x2 +2.0749x + 99.905 Z 04 f
o R>=0.9871
200 | e
i 02 |
100 Fe y =-0.0016x2 + 1.0209x + 39.088
R2=0.9705
O 1 1 1 ] 0 y y 1 A-_J
0 100 200 300 400 0 0.2 0.4 0.6 0.8
EEE (mA) Cycles/mm
M7 942772 LD CNREE M8 FA77> hAdDSNR
Z AUl R (DFOVSem) (DFOV5cm)
V. B8 DLIR High b 7edrofc (R 5), £72, CNR Tidfl
) {2 & 7= CNR fE 150, 200 & % (2 DLIR High OB iiIX
AHFSECIE DLIR (22 C MTF, NPS OWFRAFTAl %47

VY, MTF CTITEHER S COFRERIEL Y B2 L,
NPS TiX ASiR-V100 12K W TIfEZ 7~ L= (K 2, 3.
IHITA 77 bAERAWTEEXRIERS /A4 XX
LB AT - TR, (BB REHE ) A XOEFHUE

(©2022 Health sciences Research.

Lung ASiR-V50 @ 18%& 72 -7~ Z &5, DLIR High i%
Lung_ASiR-V50 (2 b~ 82% DR & & {KH L 7= 5 AR &
LR Lo (K 7 OELRAXLY), SNR TiX
Lung_ ASiR-V50 @ 360mA % DLIR_High @ 180mA & [F]% T
»H-o7-7-%, DLIR High % Lung ASiR-V50 {ZF~%) 50%



BoA, g, It I, TH,  BA,

OMEEZEBLELEICHY T LR L Ro7 (K 8),
CNR & SNR O ZMBE L, AFSEIHERLZZ 147
7 > b AIZB VT, DLIR High (T Lung ASiR-V50 (2 ~49
S50%DMBIKBNATEETH D LRSI,
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[Original article]

The usefulness of deep learning image reconstruction

in pulmonary computed tomography : a phantom study

HAYATE SAKAMOTO™ KOHSEI KUDO™ JYUN ABO*' RYOTA ARATI"!
MAYUKA CHIDA" TOMUHIRO NORO™ MINORU OSANAI™
MEGUMI TSUSHIMA™> MIDORI KASHIWAZAKI** TAKESHI MORITA™
MASATAKA NARITA™

(Received December 1, 2022 ; Accepted February 21, 2023)

Abstract: Deep learning image reconstruction (DLIR), which uses deep learning, is now available as an image reconstruction
method for computed tomography (CT) systems. In order to investigate the usefulness of DLIR in the lung field, we compared
DLIR with other reconstruction methods, since DLIR does not have a dedicated image reconstruction function for the lung
field. The modulation transfer function (MTF) using the block edge method and the noise power spectrum (NPS) using the
radial frequency method were physically evaluated. A nylon line phantom was prepared to measure image noise and signal
loss. The contrast noise ratio (CNR) and signal noise ratio (SNR) were calculated using the nylon line phantom. Based on the
CNR and SNR, the possibility of dose reduction by DLIR was estimated for the nylon line phantom used in this experiment.
The results showed that DLIR had good MTF and NPS, as well as low noise and signal loss. Furthermore, in the nylon line
phantom study, the dose reduction rate of DLIR calculated from the CNR and SNR was about 50%, suggesting the usefulness
of DLIR.

Keywords: Deep learning, Image reconstruction, Image evaluation, Computed tomography

(©2022 Health sciences Research.
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1) ¥SalL—v3av

cEUT AN I 2 b— a7 b PHITS ver.3.24.
PR T VU H VT 7 v b A (Water) : 30ecmx30cmx20cm.
cANEFTOENLT 7 b A (FE 163cm, {KH 60kg) : ICRP
Publication 110, ZPEEF /L 9,

2) A
- ZWiH X BB E  TOSHIBA #1:#, Ultimax-I
DREX-UI80, Tokyo, Japan.
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c HTARERF Y —F—  AGC T 7 ) 7T AR,
FDG-1000, Shizuoka, Japan.

-7 =— U 7AkE B R NS, NHK-210-BS2,
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A48, PBU-50, Kyoto, Japan.
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R (X, Y, Z)=(0,0,0) Z A7 7 > b A HL, K
77 Y MADERFB LSV EDE, A — T DORE
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B L | Y
(40, -50, -90) 11.5 34 70%
(50, -50, -90) 8.9 2.3 74%
(60, -50, -90) 8.5 1.8 79%

3. HSRBEHICEHHIEEEDNEA

2.0mm DR DA B L 25 WE R OFEFAMRE L kIC &
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4. H—RA A—F L BZHEABEOEA
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AT 7 b A (uSv) SRIC & 5
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PES T (60, -50,-90) 58 44 24%
s, | (40.-50,-95) 63 47 25%
Ssem | (50,-50,-95) 55 44 20%
PES T (60, -50,-95) 53 ) 21%
# 5 OB X DL R & IRIEER
(= A =22 LD FER)
T 72 b4 MNET 72 | A
AR | AR | R | MR
ERA—~ | H*0) | ZERAH—~ | H*10)
(1Gy) (uSv) (nGy) (uSv)
Fnthia L 5.7 7.7 7.0 9.4
Stk dn v 3.6 438 5.0 6.5
ﬁ”fgg i;é 37% 38% 29% 31%

5. BRAOESICL SHELEEDIBEREDEL
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X0 T,

(©2022 Health sciences Research.

B,

NUR, B, NVE, B, pkH
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R NN SRR PNES
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#£ 7 CT—LDAEITXDIEEER
BCELAR & O =2
i o ) o
2 A 0 20
Wtk NS AR MK
(40, -50, -90) 73% 70% 68% 75%
(50, -50, -90) 73% 74% 77% 77%
(60, -50, -90) 81% 79% 77% 78%
V. Z%
1. ¥Sal—2a v ERBTOEBEDEN

ARFFROFER LY, RO MERI X - THfE o &I+
B DAE COMEBRITEKTEL L5225, Ll
RIC EDIERICERT5 &, ¥Ialb—a U TEHK
78 (70~81%) , FERTIIK 3 N (F T A EF : 20~36%,
PN A —HF 1 29-38%) DHHEMMEXBNETHY,
Ralb—va UEREFEIFERICKRERENR NI,
DBERNZDONWT, HEEDPDOBWELMMOEEL CT—24h 5
OHEEMOFBBEFRTH20, BEAODESL CT—L0
ME 2B EE, VYIab—3a a2 fFol, FORE,
BEOEIICEDHE (F6) LCT—LORAXIZLDIE
2B (£ T FFEAERPST,

FHELICENE, 2Am & Tm OXFickr=a2r 27
— FOBITHELKR Y & 100 &35 &, Dk ST EELRY 1
FNEIN625 L2715 THDHEMEINTND IV (X 85
M), AWFZECIE, BEE 80kV Difift— /L ¥ —X # &8
ELTEBY, EHT AT —(T40.6keV TH D, FHESIT
AHERNMLEHFE Z AVTER Y, RFROF LT — L
ST LD LRV, *Am & "'Tm OX =Rk F
—H#AICE <, BABELOKIEIT 2'Am 93.75%, °Tm
725%THY, KFFETOY I 2L —3 g DEE=RIT
70% 235 81% ThH-o7-7=2H, ¥ al— 3 OFHE
EI0%EEET D E, FESCOBRIGIVEEZONTE,
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TEHLE, ¥Ialb—3a 0T, XBOHDOEIZZ
=7y FEAWTELT, ABRENOEERTEZRF LT
WATZD, XHENDOBELMEBE L THRWERTH
Do ZAUTx LFERTIE, LEKRD O OBEBRLIRL X
BOEBEND Y, X BE»D OIS HREC S Sh T
WhEEZ BN, A LIE, IVRICBWTIRE RIS
WAL D2 I FTEIL Y 88 & HER D OBELIR TH 5 &
WELTWHWD 1D, F£72, JIS Z 4701 EM X #iEEma) 19
T, XFEEOESNDS Im ORIV T, 1 REjHY
720 OFHEMEIX 1.0mGy 2RVt EEnTEy, &
MO EREIX pGy A—F—Thsd, 2D &b, i
WORBIZBERR <, XBRENS ORI ESAFINS T
BY, FRTOMRIZ L DBEMROEIENEL IeoTz b
EZz bz,

£ 8 LA INT LD MAm & 0Tm D% I7 i ELR S

TR TR F—(keV)
(HHEE )

aryy—r o
OEELES | ALY

263 (2.4%)
2 Am 59.5 (35.9%) 100 6.25
16.1 (37.9%) Np-L

843 (2.5%)
521 (2.6%) Yb-Ka
59.8 (0.66%) Yb-KB
78.7  (0.0035%)

170Tm

100 27.5

ERNFTRALF— (keV), HHEIE (%) 1%
TAY N—7FR DL B,

2. HSRABEHEY—RMA—4TO 1| EREEHEEYD

KRAEDE L

HES % (50,-50,-90) & Lzt &, T AMEFH LI —
NRAA=FZIZEVPE L 1 BERK Y720 05 Hy(10),
H*(10) BLOSWROFIIC L2 KBEER 9 1o, R
9 L0, OB TH 3 E (27~38%) DIBERNE LN,
DOH T AER OMBIT Y — A A —F OB
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LvL, RFFECTIRS OB E 272720, ZhbDFERA
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Z OPEFPIL 16keV UL E D TH -7, ZZT, IVRIZE
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IICHELEZR VIR LZb O TH D2, HERO= 3L ¥
—NEL 72D, T D, IVEWETFZRALX—
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1 BB 24 72 0 oo EHME
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MU Y72 0 ofiti: | U Y720 ofia
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gt ie L 1.00 0.77
A | #nAR dn v 0.64 0.48
{2 36% 38%
ke L 1.24 0.94
UNESE ATy 0.90 0.65
fEGIRER 27% 31%

2) LARYRDELY

VAR ATHET R EMEICKT D28 REE R L, BE
EBIEEND B DT, HT AMEIH DL AR AL 25keV
WXL T 1219, =g A —F DL AR A 16keV IZ
SLTLENTHD, VAR ARKEWIT EHIERRORSE
DRV, MENEMEICRIEARH S, LirL, KR
SETIEH T A EFOF VB EILE N2, VAR AN
SRR e Y a WA A
3) FELEDEL

BT AREBEHFZFOTET ¢ 15X 12mm (KL & —F
% $43X14.5mm) D TH Y, FFO-HEHR/NEL, B~
KA P TORBEEZETR LTS, —J, =g X=X
OREFO~FEIT ¢ 12cm TH Y, KO E & 4~16cm O
FAZRELTNDZEILRD, V—_g X=X DK%
Bl 8 12”7, AXFEERHGOE G E Y —, BiXGM
BThHD, X,y BBEIERIIEEE P —IC KV BIEEND
W FE72, % 4 L0, KPLDESITL > THREITES 2,
PR A —F TIIZFDE VRSN R, D7D
T ARREF &Y — g A — % T 1 FIREY 7= 0 o FHIE
WICEWRARORTEEEZ BT,

8 H—A A —F DLk
A CPEEERISEOE AL —, B: GM ¥
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[Original article]

Effect of using a lead plate to reduce the scattered dose from the
floor in the interventional radiology room

JUN ABO"' KOSEIKUDO™ RYOTAARAI'! HAYATE SAKAMOTO"!
MAYUKA CHIDA"' TOMUHIRO NORO™ MINORU OSANAI™
MEGUMI TSUSHIMA™> NOBUHIRO KOMIYA™ YOSHIHIKO KASAI™
MASATAKA NARITA™

(Received December 3, 2022 ; Accepted February 21, 2023)

Abstract. In order to reduce radiation exposure to the operator's feet in the interventional radiology (IVR) room, we
investigated the effect of using lead plates to reduce the amount of scattered radiation from the floor. The amount of scattered
radiation at the operator's foot was calculated using the Monte Carlo simulation software PHITS with and without a lead plate
on the floor of the IVR room. Further, measurements were taken using a glass dosimeter and a survey meter. It was found that
the reduction rate of scattered radiation due to the use of lead plates was about 70% in the simulation and about 30% in the
actual measurement. This suggests that the use of lead plates is effective in reducing radiation exposure to the operator's feet.

Keywords: IVR, Scatter, Lead plate
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298 mWEI N ESTLSHTITELRY (1A)] ~ 5.
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KPR 5 1.2

Rl 39.7+ 9.2

(Mean+SD) (/%)

20



iR,

R DWIGBREI N % v U TICOWT, FHillkhili o F)
BRI 16.0£9.0 £ (Mean#SD), &ERIZOW T A%
v 73298 4 (73.6%) & 7HILLEZE H, BIFEEA 10 4
(25%), FAEFEIFRIAEL 59 4 (14.6%), HiE2S 31
% (1.7%), TOMMR 74 (L7%) THY, ZOMONR
ELTITFE#ERE (14), & L4), ZEHHEHITER
(1 4) Thole (£ 2), 9BHEIIZEREBEN 273 4
(67.4%), FIBERBAIZ OV CTIT— Mt 252 4 (62.2%)
ERbEholz, HHERLT T A= N TOHEOFEIZS
WTCIZBESDH Y 2Y 133 4 (32.8%) THY, HEOAFRIC
DONWTHE, BEBREMORGCHE, FiEs tFamised
LE Vol XOITHFICEAT 2 BEN L 2 ED T,

# 2 XMBRFEOWLGERER L O% v U 7 (n=405)

JEXR %
wenk (N AL T 298 73.6
FIExES 10 2.5
FAL: - BIff R 59 14.6
Fifi 31 7.7
Z DOl 7 1.7
e (N) RIS 273 67.4
BN 97 24
Wy E E75 17 4.2
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[Original article]
A national survey of occupational stress and resilience in nurses

HIROKO TAKAHASHI™"2  TOSHIKO TOMISAWA =  KASUMI MIKAMI™®
MAIKO KITAJIMA®  MAYUMI SATO™

(Received January 27, 2023 ; Accepted March 15, 2023)

Abstract: A questionnaire consisting of (1) personal attributes, (2) the Bidimensional Resilience Scale, and (3) the Brief Job
Stress Questionnaire was conducted on 776 nurses working in medical institutions throughout Japan to clarify the actual
conditions of occupational stress and resilience. The results suggested that occupational stress and resilience were related to
personal attributes and work environment. The group with goals was significantly more resilient and energetic than the group
without goals in terms of intrinsic and acquired resilience. We believe that occupational stress is related to resilience and that it
is significant for mental health to create an environment in which people can maintain and improve their careers with goals,
even in a busy work and family environment.

Keywords: Resilience, Occupational stress, work-life balance, Nurse
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[Original article]

Study on a simple method for measuring sodium content in meals

SATOMI NAKASHIMA"' HARUKA ITO*? HIROKO MIYACHI™!
MARINA TAMADA" KAZUYUKI KIDA™

(Received February 21, 2023 ; Accepted March 20, 2023)

Abstract: This study aimed to compare an ion meter with an atomic absorption spectrophotometer in terms of measuring
sodium content in meals prepared in large quantities and to find out a simple method for its measurement. Respectively ten
servings of soups, main dishes, first side dishes, and second side dishes, excluding staple food, were randomly sampled from
meals prepared during food service management training, for five consecutive days; five random servings of each dish were
allotted for each method of measurement. Sodium concentration was measured in all twenty types of dishes sampled using two
methods (i.e., using an ion meter and atomic absorption spectrophotometer). The correlation between the two methods was
0.929 (p<0.001), indicating a significant relationship; sodium concentration measured using an ion meter tended to be slightly
higher than that measured using an atomic absorption spectrophotometer. Furthermore, fluctuations were observed in high
concentration ranges of the measured values. Further research is needed to investigate the causes of fluctuations observed in
high concentration ranges and examine preprocessing techniques.

Keywords: Health sciences, Nurse, Welfare, Nutrition
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[Report]

Issues regarding midwives in health check-ups from the perspective
of pregnant women

RISA KAMATA"! YOKO HAYAKARI"!
KAZUHIKO TAKANASHI2 NAOKO MISAKI"!

(Received December 16, 2022; Accepted February 22, 2023)

Abstract:An interview-based study was conducted in pregnant women to clarify their perspectives on issues regarding
provision of assistance by midwives. Individual interviews were conducted twice each 12 pregnant women in Prefecture A, 6
in first trimester and 6 in last, after receiving their prenatal check-ups. Questions regarded examinations received in the
check-ups, their diagnosis, who made the diagnosis, the time involved, matters consulted about, health guidance received, their
thoughts and feelings after receiving the check-ups, changes in their maternal awareness, etc. Responses were qualitatively
analyzed and evaluated. The results showed that the time pregnant women interacted with midwives during prenatal check -ups
was short, and they could not see the activities of the midwives. It was considered that most of the pregnant women did not
understand that they could receive health guidance and counseling regarding their anxieties and concerns during prenatal
check-ups. To help pregnant women adapt to changes associated with pregnancy and live more healthily during pregnancy,
childbirth, and childcare, the use of midwives should be expanded with more opportunities to provide health guidance, and
improved cooperation between midwives and physicians through role sharing.

Keywords: Prenatal check-up, Pregnant women, Midwife, Health guidance
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BERITLMRAIEE L Ip o Tz, MzafigiE T A R
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MR ESANN AT Z & my V L &an<T
WD DY, RFERIO L5 (TR O BRI CHRELT O
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[Proceeding]

[ Special lecture]
[Introduction and utilization of The 3D-Motion Analysis System- from tacit knowledge based on clinical
experience to the development of formal knowledge in lectures and research-]
Takanobu Iwama

Professor of Hirosaki University of Health and Welfare
[Oral presentation]

1. Investigation of the usefulness of CT image reconstruction method by deep learning in the lung
field
Hayate Sakamoto?, Kohsei Kudo?, JyunAbo?, RyotaArai?, Mayuka Chida?,
Tomuhiro Noro®,  Minoru Osanai?, Megumi Tsushima?, Midori Kashiwazaki?,
Takeshi Morita®, Masataka Narita®
1) Hirosaki University School of Health Sciences
2) Hirosaki University Graduate School of Health Sciences
3) Hirosaki University Graduate School of Health Science (Master Course)
4) Hirosaki University Hospital

Key words : Deep Learning,  Image Reconstruction, Image Evaluation

2. Systematization of space dose distribution map and geometry display in IVR
Ryouta Arai?,  Kohsei Kudo?, JunnAbo?, Mayuka Chida?, Hayate Sakamoto?,
Tomuhiro Noro®,  Minoru Osanai?, Megumi Tsushima?, Nobuhiro Komiya?,
Yoshihiko Kasai?, Masataka Narita®
1) Hirosaki University School of Health Sciences
2) Hirosaki University Graduate School of Health Sciences
3) Hirosaki University Graduate School of Health Science (Master Course)
4) Hirosaki General Medical Center
5) Hirosaki University Hospital

Key words : IVR, dose distribution map, Monte Carlo simulation

3. Research on efficient dispatch flow of nuclear emergency medical assistant team
Naoya Yukita?,  Takakiyo Tsujiguchi?,  Yoichiro Hosokawa®,  Katsuhiro Ito?
1) Hirosaki University School of Health Sciences
2) Hirosaki University Disaster and Radiation Medicine Education Center
3) Hirosaki University Graduate School of Health Sciences
Key words : disaster medicine, radiation emergency medicine,  nuclear emergency medical

assistant team
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4. Dynamics of myostatin in elderly patients with type 2 diabetes mellitus
Masashi Yanagimachi?,  Yusuke Tando?
1) Hirosaki University Graduate School of Health Sciences
Key words : elderly people, type 2 diabetes mellitus, = myostatin

5. The influence of calcium ingestion times on urinary excretion rhythm of mineral and type 1 collage
cross-linked N-telopeptide(NTX)
Asami Maeda?, Nozomi Saito?, Kanae Ideguchi?, Hideo Kato?
1) Shibata Gakuen Univercity
2) Minami kyusyu Univercity
3) Hiroshima Univershity Advanced Course
Key words:calcium, magnesium, phosphorus, type 1 collage cross-linked N-telopeptide(NTX),

urinary excretion

6. Effects of hybrid assistive neuromuscular dynamic stimulation therapy for hand paralysis after
stroke
Aiko Kida?,  Kenichi Fujiwara?
1) Kuroishi General Hospital
2) Hirosaki University of Health and Welfare, School of Health Sciences
Key words : Neuromuscular electrical stimulation,  stroke, upper limb dysfunction,

participation

7. Subjective advantage of clinical educators and students by type of clinical training
Tsutomu Kashiwazaki?, Kenichi Fujiwara?, Akihiro Sato?, Kenichi Tsuchisawa?
1) Hirosaki University of Health and Welfare, School of Health Sciences
Key words : Occupational therapy,  Clinical training,  type of clinical training,

Subjective advantage

8. The relation between professional identity and active learning among students in occupational
therapy and speech therapy cource
Mika Suto?, Kyoichi Hiraoka?, Yoko Ishii?
1) Department of Rehabilitation Sciences, Hirosaki University of Health and Welfare
2) Department of Emergency Medical Technician, Hirosaki University of Health and Welfare
Junior College

Key words : professional identity, active learning, intrinsic regulation, identified regulation
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9. The Attempt to learn by sharing simulation exercises among students during the COVID-19

pandemic
Chizuru Yamazaki?, Miwa Miura?, Yoshiko Nishizawa?

1) Department of Nursing, Faculty of Health Sciences, Hirosaki University of Health and Welfare

Key words : simulation education, exercises, nursing student, Information sharing

10. A Survey on the Actual Situation of Dealing with Students Who Stutter in the Community and
Their Needs for Support -A Study of School Nursing Teachers and Public Health Nurses in City A
Fudeko Osanai-?, Kenichi Fujiwara’?, Hidemi Narital?, YukiTonumal?, Miho Chiba?,
Kenichi Tsuchisawal.2)

1) Hirosaki University of Health and Welfare, Home Care Research Institute
2) Hirosaki University of Health and Welfare, School of Health Sciences
Key words : Stuttering,  Student, Support, School Nursing Teacher,  Public Health Nurse
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