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ISCT7 7 ¥ F 2% % W TR 21T o 720 R EICX 5 7 4 ZDKRIZ GGO.
b L IIEHEORBEROM FICHE L Twb w5, 72720, SHREBEETLALK
B2 ML —F+ 7OMBEHR LD 2 THIEAN. HHRANE2RET L2 LELD
%o AP U 7B YIS F P B 1 & ) L 7o 413 110kV, 20 mAs., T
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F—O—F: s BiE. CTHZ. BUaEPUS H PR,
iterative reconstruction
J Thorac CT Screen 2014; 20: 163-168
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NLST team @ #5513, AFETH 20104E 11 12 CTIC & BNliASAME TR RH 2 HK
TewoidFie LTS, FTFTHLOMBEL 2> TWD, ZO%MTHIE KR
BT A MAIZS FEFITbNTw5, 4, CTEBETIIMEI{GR ) 4 ALK TE 5L
NTW BB BIS R EZIEH L TV HORLELALNL DD, [HE EOKHEE
LCIEERIG N850 5.

MRS BSOS T R R 2 MU 72 CT2E 2 E A L, R EZ O Coliss
AR OB EACICI ) HIA7E, ARG TIE, BATIFZES DB E 2. Ioe 4B L Ok
EOWEMBEBE L0 THiET %,

2. 7 &
2-1 {ERtEs. REEK
- CT#iE SIEMENS SOMATOM Perspective
e g% 64 51)
/a1 A—3 3 VJE 0.6 mm
Y — Al 38.4 mm
Rotation time 0.6 sec/rotation
AL FH RS )3 SAFIRE : Sinogram Affirmed Iterative Reconstruction

L ULHWEATFTAHINVAF Y TRE 2RXFUAANAF Y= TN
T 330-0854 WEEIWAFHKEX OXF U AINVAF v = FIRIT

T ARNT 4-240 (LI €L 3F
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A

frying focal spot (XY Vi V). z-sharp 7= L)
WEIYX—=% L

- K77 ¥ b2 (200 mm)
- #i7 7 ~ b & (The phantom laboratory CTP412 &4 f#REE Y 2 — )V 0.5~ 1.1 LP/mm)
- LSCT 7 7 ¥ b & (5U#BFl: LSCT-001 £)

2-2 SAFIRE M&h[m) % R

& PGB TR Rk 2: SAFIRE (Sinogram Affirmed Iterative Reconstruction) % fiw»
NPS (Noise Power Spectral) $ & U220 RE % 57l L 720 PR —7%K 7 7~ b A& Hie
L. PR %% FBP (Filtered Back Projection) B81 & SAFIRE 181 (3J¥1~5) L2k X
. NPSZRD7z. T TOfcE R, HEREL1I0KV, HER20mAs, FHHEIRZ 71 2
JE5mme L7z, $72:3) A= 3 YA7 4 AJF% 0.6 mm X 645 & 1.2 mm x 3251 THNPS
W b4T o720 B, A HEH L72B81. 181 ® BB MiEr 5 oo Bl 22128 L 72 v & ik iR i B
Bcdhbo RGN T 7> 2 (Fig. 1) 232 L. AV v M2 SZ2RE . Im-
age ] # W TfE 5% % L CTF (Contrast Transfer Function) %R 72,

Fig.1 #77>FL EH,S505~11LP/mm

2-3 LSCT 77> bLFHEDAE

TRESAF (Table 1) \CTLSCT 7 7 & + A &4k USRS 1 44, 38T M il 2 44
TRHliZ AT > 720 BHli 24T 9 BRI A CTMH=270 HU : 4mm. A CTffi=100HU : 8 mm
ZEINL720 UL, #EiRS5mm. GGO 10mm Z2HE L2 DTH b, MEFMIIHE T
BB R—F—V'—r, RNUEEO3EM T L. 3R REE L-b D2 RHL., 207k
2T CIDI vol, DLP DARW 5% 2K d 72,

Table 1 LSCT 7 7> b ADBRZMH LUBER M

EEE Rot. time . N N &2 79!
By mAs HHEE sec Pitch factor | B1&R %K mm
130 FBP BS1
110 010 No6mmx 645 0.6 0515 | SAFIRE 181 5
10¥vy¥+) (02 v )
80 ’ HE1~5
3. & R

3-1 SAFIRE DEj[m]
NPSIZHRIZ 3BT 245 5 O EERARIE & JA W B 22 B o i LRR v e b B 2, &
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7 7 OMEENENPSME, BT ZZHEERTH Y, /A A0EHESNDL L ZOMIIKL R 5,
FBP B81, SAFIRE 1~5®JFIZNPSHEIFKL %) /A R REF& % o7z, REEFEIRID b
B D IS NPSSGEDIEAIK E L R AT A TENS (Fig. 2)o A A= a V&
DENNI LB NPSDZALIE A > 72 (Fig. 3)o

WIH7 7~ b 2% 72 CTF % Fig. 4a. 4bl2R$ o CTRI>MRWRERAZEKTIOT
HY, WEOT Y M T A MRISERECTF TERBT %, #ftfillo CTRIZEDSK Z WITEZDkE
HERFCTH LI L E2RT, HIZEHMEEETH S, 0.9 LP/mm F TlE CTFIXIZIZ—
FLFBP. 3 XU'SAFIRE 5 B DI #1324, 1.0 LP/mm & 72 0 2 SR AT L
7:H3> CTCTEAME T LTV A DR TE 72,
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L5835
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10000
10000
——FBP 1. 2mm x 32
= SAFIRE 1 W
1000 e SAFIRE 2 1000 -
w— SAFIRE 3
e SAFIRE 4
g 10 g 100
F4 SAFIRE 5 z
0. 6mm x 64
10 10
1 : : : : ) 1+ T - .
0 0.2 0.4 0.6 0.8 1 12 0 0.2 04 0.6 08 1 1.2 14
70181 5 W AE [oycles/mm] 22 il FE 38 £ [cycles/mm)]

Fig. 2 FBP & SAFIREMDEE (L 5 NPSZE1L
FBP. SAFIRE#&E1 ~5MDI|EICNPSIZ RiF %
EERY

1.4 +

815 -
g ha ¥
5 1 L_N ——FB
2 \
-
808 = —m-S1
£ N\
§06 i —*=52
£ .
§ 0.2 e i S
-
0 55
04 06 08 1.0 12
7o B E LP/mm

Fig. 4a SAFIREFRE(ICX 5 CTFZE1L
0.9 LP/mm % TIEZ{kld v 1.0 LP/mm L E
TENIERNS,

32 LSCT 77> kLA

Fig.3 AUX—=23 ENEWVICESZNPSE1E
0.6mm, 1.2mm 2EDEREI) * — 3 VEMRH
ICNPS DZEIE LY,

0.6
§
£ 05—
e ——FB
& —-51
% 03
g —h—52
E
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¥ —=53
-
§ 1 \ iS4

0 T | S5
09 10 11 1.2
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Fig. 4b  CTFZEAt SEAKFREIEKX

e LCFBP X ) 3 SAFIREZ i L. S SHIHEER EiFs 2 & TNPSOHSRAFIZHR LD
R L72EBY) THD, LSCT7 7 ¥ b AWRTH /A AMRBMEINLD0BDHND, A
CTfli 100 HU Jf % (B3t GGO). A CTHH270 HU (Bi¥fE i) 138 T T 5 2L MAs
HH35 (Fig. 5)o WM % X874 X FBPOM{ECTBIZEE & AR e L 72013,
130 kV ¥ 50 ~20 mAs. 110 kVE} 50~ 30 mAs T Y 80KV TIZ R TOMIRIZHIZAT fE &
SN DBDELho720 R=F—=F4 D) B &b CIDIvol DA 72D1E 110kV,
20mAs TH o720 TDEA T TSAFIRE 1~5DHh2 S8 L i S 5 b D3RS

~5THh-7z (Fig. 6. 7)o
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Fig.5 LSCT7 7> ML FBP (%) &SAFIRE (£)
B%&E : ACT{E=100HU : 8mm. 2%EH: ACT#E=270HU : 4mm,

110KV 20mAs 3% SA 1 (JSAFIRE 3881 110kV 20mAs 3% SA 1 [(ISAFIRE 381

Fig. 6 ACTf&E=100HU Fig. 7 ACT{&E=270HU
FBP & SAFIRE 1 ~ 5 DE{&Z 1k, FBP & SAFIRE 1 ~ 5 DE{§ZL,
4, £ =

4-1 BFET 7> bLEH

K77 ¥ b LDEED S5/ NPSASFPB, SAFIRE 1~ 5 DT RAFIZ 7 5 72 DI3% KT
IS H RO S I h - TBY . PREYOHREVZZ, LA L. Z2H 5 H
REDEHlfi Tl SAFIRE D5 BEADSHE 3 IZ EH LA LNz, A4 B2 TR, Ty T
GOEALR ) A O WHEK S OZEALL D R HPELT0E 0 LS DE, ZOB 5
LSCT 7 7 ¥ F A THRNTE Y HBEOB NN AL RGBT AR 7 2VE L T 72 L S
FMHEREOR, ERELRHEALRLTHA) EEZ D,

J A ZOBERIC X 0 HEEDZEALT 5B I3 GGO & B MY TR 25 L E2 %,
WA ZETICE) T2 5 A MR R VBT, — . BERIE A VN
BV AL 24 XN TLED, HEnziE, YA X0 4 A2 s 1
XN R ERZRDDL LN WL D, L Ly REES DL CTIZEEMiISE V133
Nhhotze ZOONRREDIT 2B 7203 # ¥R L7z

4-2 IREEM. BEREGORE

SAFIRE 5 & 3 TG Ak & SN0 %0 TH - & EMBEDOSLMIT110kV. 20 mAs
Tho7elzO D&M EZRM L7z 4T TCT-AEC ® CARE dosed4D #ffi Fj L. pitch
factor Z 2L ¥ 7- & EDORKDODLP I pitch1.1D & X TH Y, A5 MToCTDI vol X
1.77mGy. DLP%70.85mGy * cm & 72 572, A E Tid AECHHE H FEIZ pitch factor D&
TOMBORBEZLT) 720, H\pitch factor 23003 L A EMEIC R 5 L3RS, Z0%H)
IARBRNARLET 2 L EZEZ BN5E. IR ED - & DR R 5B DRV DA pitch factor
L1THotze AV A= 3 ¥ A5 A REIENPS OZALD 2 W 2O St v FHIE B O 2
FUI 025, K52 Thin slice DVER A LB L $ 57 51X 0.6 mm x 64 51 % F#R$ U &
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v (Table 2)o

AREMTHFE LZLSCT 7 7 ¥ b A TIIMIRERZZT T { e b AT 4 A L)V OREHE
TOHEMEODDIZT X THATRETH 720 300mm%E AT A AMKES5mm (6125 1 )
THHE T 2560 MI1X. FBP #58. SAFIRE # 78, %EHETEWEKR LREE
72 BIRERTIlE R\,

Table 2 REL R ME. BERERHE

HEE o Rot.time - CTDIvol | DLP (300mm)
KV mAs U daebs sec Pitch ey Gy -
110 20 0.6 mm x 64 %1 0.6 1.1 1.77 70.85
BB BERA 71 XE
SAFIRE 181 5mm
BRI 3
HHOIC

PSR S0 & P72 UG FIFEHE MO SAFIRE 1 NPS 02207 =7 7 7 1 Ol
FIHG L, BB EORRBIEE R LS e, LaL, BIEE EFUET S TH LW
DT < M5, RAHORY 5 BT 2B b B 72b, SISO
SR L CIHEIE:, SRR E T L8 H 2.

N A CTHB D A% ¥ AFORBILITA L SAFIRE - 8% 3 %8505 5 = & T2
R RED S LT B A B D7 C L7z CIRBRAL~DHL) HLAAHT 2 72 L % 2 B
SRS BIHIAA CTRB AR A HCRIECHEIS L, hY 2R LI EIRTE 2
& RSB R 20

X @k

[1] National Lung Screening Trial Research Team : Reduced Lung Cancer Mortality with Low-
dose Computed Tomography Screening . N Engl ] Med 2011; 365: 395-409

(2] Wity WEmA. RS REA ¢ BEHE XGRE CT Bi{&EHI © 4+ — 2%k © 2009, 80-93

(3] T T, Ak AL AEIF B, RE & — IR EINSAMB oML ES - 4 — 24t
2011, 108-131

(4] FriE fIA. fliE BERER b R CTIC X 2 MiAs AMS o Mlis: i o) g Sk itk & M Bl gt %
A7) P HARCT Wi #4 2013, 2-7

(5] LWy BEJe, 7k A CTICBIF 2B UGB HE R OSBRI RS & BRI © H AR
Mi4%55 2012, 68 (6). 767-774

(6] #Fkn tA. Tk Rt fdE BER A - A=A A CTARGS MR OKE B T« il i 72 e i) &
ZRIEZ T CTHZ¥4E2013, 20 (2). 70-76

(7] BN #isE, XM CTHoOE RESEALIE Ml : XM CTH 2 IC B R AL © B AR BUR B 5 2%
2010 : 58-65

(8] Wil WuA. AR #EA H o BEHEXGRE CT W& 4+ — 2%k 1 2009
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Iterative reconstruction technology in
low dose lung cancer CT screening

Masanori Ozawa * !, Yuichi Kanbe *2, Yuki Mikuni *®

*1 Medical Scanning Omiya
*2 Medical Scanning Tachikawa
*3 Medical Scanning Hamamatsucho

Abstract

Examinees also come out recently that interest has been strong in lung cancer CT
screening, but interest in the exposure is very strong. Doing the scanning at a dose of
necessary minimum while still backed the diagnostic performance is the responsibility we,
the radiological technologist. Where in order to obtain evidence of the low dose of lung
cancer CT screening uses an iterative reconstruction sequential overlook noise reduction
was investigated using a LSCT phantom, reduction of noise visibility of nodules or GGO, it
can be said to be involved in improving. However, it is necessary to set the scan protocol,
reconstruction in understanding the tradeoff to be resolution degradation.

Scan protocol determined this time was as follows.

[110kV, 20 mAs, kernel SAFIRE 180-3, CTDI vol 1.77 mGy]

Key words: helical CT, thorac CT screen, lung cancer, iterative reconstruction,

low-dose CT
The Journal of the Japanese Society of CT Screening 2014; 20: 163-168
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B YA H HHRS W 2 F o 72
IKHRR A A CT B2 TOBEIF DI Hl A4

P ECIE ™, SRR AR ORI, R aaET!
BaEm = R

BT 20124E 9 H X 1) Philips #1: % Blliance iCT TVI2S% @ L. ZhIZtEwiBkic
USRS T 5 iDose! DMEHI T RE & 7o o720 & 2 T4l R URUEADUE I FAE B
B LIt IS B R W 24 L 729 2 TIRIKHE 2 T 5720, DB
#4{15729 2Ty LSCT7 7 v b A &M H LBROW LM% b L ITHRET L7z, &5 R.
W FEAG Tld MTF 12 FBP 2 & e k25 —3 L. NPSIZB W T d FBP#: & I IRA M Aa—
HLTW/ze EHIZLSCT 7 7 v b AR LSRR R 5 BUROWE &04:%
120kV. 15mAs/slice. iL7. F#§% % Lung Enhanced ~NEH§ 5 Z & T, #esgllsl
BEORWHEZEMAE L) 2T, CTDI vol Z IR X 0 P IR S5 &5 fE
ThHbIEDRBINTz. L L, SRIOBEHNINE RO ADFMTDH 1 . #EFE S
B9 2 EHIIIAT - TV ARV, D720, Stk WEHZ K L7 S0 217h
RIFIUE 5%,

F—TJ—F: JinACTHZ. KfE CT. AU Boe HFEREs . R s
J Thorac CT Screen 2014; 20: 169-175

&

il

MR TIX 2012459 H X 1 Philips #1 % Blliance iCT TVIA#M) L. 2L fEWag i AU i
PR CTH % iDose BMEHI e & 2o o720 BRI - BUGE UL H AR, 4%
THHL T2 7 4 Vv Z P (Filtered Back Projection. UL FFBP &%) ik i
LT/ A AR RETH ) . —BEIRICBWCUETHOHEHL T 5,

—Jiv BERICBIT BiAA CTHMZIMEEIMGZ L LTE=Y —BMCHEBLTHY . Bkt
PR OMFOD &, KA EIGE L iDose* ZHLAADE T2 mSv LTI % 25 54T
HEFEML T 5,

Z 2 T4l iDose! i LF \ S X BED e Wil 2 0 IR L7z 9 2 TRAGHR & 2 G5 %
7o, WEEHiE LSCT 7 7 v b AZMH L. #oe &2 2S¢ TRET L7z,

1. fERKEs

CT % 1& 13 Philips #1: %0 128 %1] 256 slice ¢ Blliance iCT TVI. [Hi{§& A /5 3:13 FBP%: &
BYESH R CTH % iDoset Z#fEH U720 W{RfFENTY 7 Mid Image J 2 H L7z,

U AR A E )1 A *2 JAJuiEEIE A RN AERE AR
BEBEBAMTEL TRt *3 JAACEEIEAE TR AE R R

T078-8211 AJbifp&E BT 145824 T H 111
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2. FHMEEESKXUGE
2-1 BRIALSHBERDERFE

iDose* DILAESF % FF T 5 720, FBP#E: & iDoset ® / 4 Z{KIRFEE % #3 iDose Level
(LLFy iL &9 %) #il2, il4. iL6 L Z b S TLEMGMHEE 2 4 ZBFHICOW TR L 72,
Z2[H S fEREIC DO W TIIE PAZE5C ¢ 2mm OFMRET A Y —ZWE L. MTF2HI L7, /A
ZHEVEIZ DWW, Catphan phantom CTP486 # HHWCNPS ZMIE L 720 AF ¥ V5135
TIE 120, FEHE R R Standard # — % & L. mAs/slice % 4 B¢ (50/100/300/500) (224t
ST, BONEGD S KMEICBIT 5 —HETONPSEZHI L7z, F/2, Mg/ 4 X
(SD) %Z[ij— (SD =7.2) & L7=NPSHH M L7,

2-2 MERIEME T 7 1 b AL & BBRELUSABER OFHE

JEEEHE 7 7 > b o & LCHERRFAAL RO LSCT 7 7 » b2 ZMH L. Table 112583 4k
DOMiASA CTHZ 7 H b a— % b &g & 2 2L S & TRl CRET L7z, BLEET
M ZF R EE R 1 4, BRI EE G 1 44, UG 2 4 TV 4 A0 — 3 L 7o St
ZPRH L7z LSCT 7 7 ~ b A OWNERHE 13 #7725 CT il — 900 HU,  Z oA Bl oAt i
¥iACTAH — 800 HU (A CTfH100HU) Top4mm2*5 ¢ 12mm Cmm A7 v 7). Ko
FEBENER X CT M — 630 HU (A CTH270 HU) To 2mm#A*5 ¢ 10mm (2mm A7 > 7) &

570, BiRER. S OB L O

BRI A STV A,
! Table 1 MBEOMAACTHRZ 7O RI—IL
221 EBEZ(LEMASEBZEILT BRE 120kV
% i mAs/slice 30
4 B WA A CTH % T L T Kernel standard
WB LR D LT EILA 120KV & collimation 128 X 0.625 mm
100 kV 2 3'3 W T IIlAS/SliCC % 25 ~ Slice thickness 5.00 mm
10 mAs/slice ¥ T5mAs/sliced Slice Increment 5.00 mm
BFse, 772 FADOACTHE = pitch factor 0.993
270HU : 4mm. A CTfii=100HU : FARREIE Y-Detail (YB)
8 mm AL T X B AR Lk % B 3F Rotation Time 0.75 sec
iChE L7 Matrix 512 x 512
Scan time 4.17 sec
222 FBPik& iDose* (LL#: CTDivol 20 mGy
221 CHATEZRMAENED L bLP 762mGy - em
IZFBP#:L L% 1. 3. 5. 7LZ&{Ls AEC Ay
PR DA% 5 - 726 BRUIC R EAR Y
level 4

223 EvF777%. BEAES
o

2-2-1 TR BWCE yF 772 % (LLF, PF). A B R 20 S8 Tl
PR S e BRI TS L7 TR BC DWW T MTF 25 L 72,
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MTF

3. & R
3-1 ZFRELTCHBIBROERE

Fig. 11CFBP#: & %iL o MTF & A5 %, Fig. 212 —SD TO FBP#: & %&iL o NPS & i
FEHL, Fig. 3ICKMRICHIT 5 FBP#: & &1L @ NPSH 5 %2 /7¢, MTFIZFBP#: & g
L CIiLZ2ZL 2 TOIRRE DD SN —FH L Tz, [H—SD TONPSIE. iL 21k
SETHRBEWEFHIBCTIIREER L L 00, F~FHEFHILTIINPS OIRIEE—FH L Tw
720 F7z. F—HETONPSIZIL 22 L S8 7-5 8, RS T /4 ZDRIEED S
RS, H~EEEFIRICB VT A ZOREASTEAS S, iLE FIF 5 T EICNPSOfidhs

KL,

MTFDLLE ( iDose LevelM5ELY)
+ FBP +ilL2 +iL4 . iL6
1.5
1 >~ oy
0,.“.
‘0
.0
0.5 *s
0‘0
0.“‘
0 . .“"00 .........
0 0.5 1 1.5
Spatial frequency [ cycles/mm ]
Fig. 1 FBP&EH LU iDose* DFILICH TS MTF
NPSDLILE: 50mAs/slice
NPS (mm?) —=FBPR —iL2 =—Hd4 —ilk
10000
1000 -
100 -
10
T
0.1
0.01
0.001 v z . ¢
0 05 1
Z2R8 R R # (cycles/mm)
NPSDHE 300mAs/slice
NPS (mm?) —FBP —il2 —il4 —il8
10000 |
1000 |
100 |
10
1 |
01
001 ¢
0.001
0 05 1

ZE P A R #(cycles/mm)

El—SDTONPSLLEE (SD=7.2)

NPS (mm?)
——75mAs/slice FBP ——50mAs/slice L2 ——40mAs/slice iL4 ——25mAs/slice iL6
10000 -
1000 -
100
10 +
% ik
01
ool |
0.001
0 05 1

22 B B & (cycles/mm)

Fig. 2 FEl—SDIC&(T % FBP&EB LU iDose* D& L
ICH1T B NPS

NPS®LEEE 100mAs/slice
—FBP —il2 —iL4 —iL8

ol -

001 ¢

0001 e e
22 i) 8 S L cycles/mm)

NPSMD L 500mAs/slice

NP (mm?) —FBP —il2 —iL4 —il6

10000 |

1000 |

100 ¢

0 0.5 ;
22 [ /8 i Bl cycles/mm)

Fig. 3 &BEICHITBFBPEH LV iDose* DEILICHITSNPS
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32 MIERHZEHET 7 > b LIC & B3 F RS FAEE R OFF
3-2-1 BEBEZ{LE mMASTEZEIL TR E T

Fig. 412 EHE120kV, Fig. 512100kVCTLSCT 7 7 ~ b A ORlis % ke L 72 Wi %% 7w
3, ISCT77 Y F2DACTE=270HU : 4mm. A CT/ti=100HU : 8mm» e TX %
HAZ R A3 120kV T 15mAs/slice TH . 100kV Tid 25 mAs/slice TdH - 72, 120kV &
100KV OB TIZ 120KV D23 4 AW L ) FEWAB R TH - 720

mAs/slice | 25 20 10 mAs/slice
CTONol(mGy) | 1.6 T3 1.0 0.7 CTDIvol(mGy)
DLP(mGy * cm)| 65.7 4 K 3 DLP{mMGy + cm)
iDose .
iDose
Level 4 Level 4
FBp FBP

Fig. 4 120KV TOLSCT 7 7> h A (A CT{#i=100HU, %A CTf&=270HU) ORiRHBE

mAs/slice mAs/slice 25 20 15 10
_CTDIvol(mGy) _CTDIvol(mGy) 1.0 0.8 0.6 0.4
DLP(mGy * cm) DLP(mGy - cm) 39.4 315 23.6 157
iDose
Level 4 iDose
Level 4
FBP
FBP

Fig. 5 100kV TODLSCT 7 7> ;A (ZACT{E=100HU. A A CT{E=270HU) @Hﬁ"“’ﬁi@

3-2-2 FBPi&& iDose* MELEHER

Fig. 6ICLSCT 7 7 ¥ M A THLEAT & % #i I 5= 1 © 120kV, 15mAs/slice ® FBP % &
iDose! DFKIL DB RE2/RT . FBPIEOMRIL ) 4 AH% LA R TH - 725 iDose?
TIE/ A XKL FBP#: & U L TR A RAF Cdh o 720 ILIZDOWTid Level 7 1I1F5 2
LTI A AL DIIRL . Level Z 5 RKIC HUFTH BRI TIIRIRELIZFED Sk 72,

FBP iL1 iL3 | iL5 ] iL7

Fig. 6 FBP3%k& iDose* DILEHER
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323 EvFI7U4%. BEKBEETOMRITER

Fig. 7ICPF 22 L& €72LSCT 7 7 ~ b AOMiREEI R % R T BMAZIZHZ DD,
MAEFMTIIRELEE LTIRA DN dh o720 F72, Fig. 8 ICHAKEEOENZIL S
MTF 5SS, Fig, QISR %2 2L X872 LSCT 7 7 ¥ b 2 OMiREBE % 73§ B
PR LT 5 Y-Detail £ ) 3 MTF 29K\ Lung Enhanced % i U 7275 258 52 SR B AT
Tho7zo

C
T
B
=
=
£

PF [0.993 |0.889 |0.804 |O.696 |0.601 |0.507| 0.399 |0.304

ACTfE
=100HU
ACTHE
=270HU
Fig. 7 PFZZ{bLZ ¥ 7ZLSCT 7 7 > b LADIHRERE &
BEREROENCLIMTFER
Y-Detail + Detail « Lung Enhanced + Sharp
1.5 BB | Y-Detail En"h“a"n%’:ed Detail Sharp
1 dogag ACT{E
w R =100HU
e Lt
= . S
0.5 *
. 3 ACT1E
0 et ‘ =270HU
0 0.5 1 1.5
Spatial frequency [ cycles/mm ]
Fig. 8 BEHRBEHDEVICESMTF Fig. 9 BBREBEE{LSE€-LSCT 7 7> h ADHR
ARE R
4. £ %

Zrlnl, S ARHIER L72Mids A CTHRZ R L T 2o 42 b L ISR YR IE H
TR W CREA RO e Wl B 2 IR U729 2 TRAGRE A G 572012, W3
ML LSCT 7 7 » M A& L. W 5tomatz1i-72,

BUEMH LT B HE sz b LIEBFEOAZIL S8, BLEFEZ1T - 7265, 120kV
TiX15mAs/slice. 100kV Tlx 25 mAs/slice S 2 TX 2R K LM TH D, DI
CTDI vol. DLPAH%ThH o720 LA L. W% K L7285 R Tl 120 KV O MR D 5205/
A ZDWAZ X VDRI TH o720 THUZI20KV DIFH 2100kV X 0 FERT AL F—78
L R E LR T X L& B2 120 KV DT ) AR ZRIC A ST 2 Mm% »
ZEliZkBrbnkEZLEND,

BLUEETA R S S SN R E TIL 2 EIFTw & BRI OIRDZEAL L 22k
BT/ A ZADAMEE I NIz, SO ERIWAFERHERTHHEONTVD, ERMEHL TV

A O > 3 FMEHFRC < AN S EHBIBSI=EN

)]
18 FBP#: & iDose* # Joi L7245 5. MTF 2BV CItil #2/L X2 b EOBRS—5 L T
%‘; B, ZEESREEOME TR 5N W TH 570 720 NPSIZHWT I —SD %[ —
2 BRTIL A2 S TH, NPSOIIRAT~ &M s T30 L 72 2 & B % -
)
H
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7RO N2 L2 5, iDose! I $ 5 Z & TEMAREL L DT/ A XKD
WHE,. O F DHEIRICES LI L EEZ SN,

EHIPFEZLEETHHEFMTIIRE L EITRDOONL o770, LAENIZ LS
motion artifact # % LBIIRO PF & L7z,

F7o. FRERBIRE 2L e A, BB L T2 FRERBIELL D &/ 4 X2 ARk
LB ENT A2 T YA EL .

COZERLMTEMEDOAENRLE LA, BLROWE &M% 120kV,. 15 mAs/slice,
iL7. TR % Lung Enhanced ~NZEH 45 Z LT, LSCT 7 7 ¥ b AR TIXFRIC D
HWEE AR L7729 2T CTDI vol ZHK?D 2.0 mGy 205 1.0 mGy MER S & 5 Z & 250
RETHhDH I LAVRIBI NI,

LA L. S HORFIIE EMEOAOFMTH ). Y P TR S CORG L 7> Tw
%o A RIORGETIZHERE S MBS ARFlIIAT o TWiawnizd, 4k, WiE 2 IR L7250
DS ZATORITIUE R 570,

5. % @
BUGEBIS PR Cdh % Dose!  Table 2 BREREL LMD ACTHRBBE ML
BT 52 ks A Ay S0 2 77 PATOREER

L5077 v AEBRTIEME DR EEE 120kV
REAIIC b B A%, B < iR BLRO) mAs/slice 15
PorETIRBMT 5 2 LD HETH - Kernel standard
720 Lar L. B RIEBE ) FERE collimation 128 X 0.625 mm
3 T TF— ¥ B AT F K Slice thickness 5.00 mm
BTEA BEE LTRSS Slice Increment 5.00 mm
F=8 b A XERET > T B 7z pitch factor 0-993

O, MIEE TP TR L LThiis FARREIE Lung Enhanced
N nF— 7 3 S v, 207 Rotation Time 0.75sec
O, WEEHRLAC L EHBLD Matrix Rl

A CHIE RO F IR R 55 % Scan time 417 sec
BB, Table 2124 HATCRALIIC CTDlvol LOmGy
Yot L7z A CT#E 70 b a— ) bLP 394mGy - cm
LLSCT7 7 ¥ b & &4 i P FOV AEC i
350mm. Length 300 mm & {5 L7z BRI AR #Y
Y4C0 CTDI vol & DLP b £rib74% level !
P B AR R 9.6%
SEXM

(1] wi)IBEGA. RS H « A X CT MR EHI . A — 24, 2009

(2] 1Ll BEJIEA : CT IIBU 2 B U FFHE L O ZEBE R M & BRRIG . H AU Rt 27
SMERE 1 2012, 68 (6) : 767-774

(3] HARCTHZHEEMA AW LAER S - AR CTIC X AHATAM © O 2 ik
LREBBIZEDE 2 3L 2012 ¢ 3

(4] HfiAsA CT MR EREAE - http://www.ct-kensin-nintei.jp/
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Action of the scan condition
by the low dose lung cancer CT screening using
the effect of iterative reconstruction technique

Shingo Okazaki* !, Kazunori Tsujino *!, Takuya Yamamoto **
Yuusuke Ohya*?, Hiroshi Azuma ™!, Yuuji Akiba *? Kazuhide Hiramatsu **

*1 Hokkaido PW.FA.C Asahikawa-Kosei General Hospital Department of Medical engineering
Department of adiation technology

*2 Hokkaido PW.F.A.C Asahikawa-Kosei General Hospital Department of respiratory organs

*3 Hokkaido PW.F.A.C Asahikawa-Kosei General Hospital Department of Radiology

Abstract

Blliance iCT TVI than September, 2012 made in Philips company operated in this hos-
pital, and iDose* which was the iterative approximation applied rearrangement method
with it became available. Therefore we examined it based on the present scan condition
using LSCT manikin after having evaluated physics to examine a minimum dosage after
having secured the image that interpretation did not have the trouble using iterative ap-
proximation application rearrangement law this time. In MTF, a shape accorded with the
FBP method by results, the physical evaluation, and a shape almost accorded with the FBP
method in NPS. Furthermore, it was suggested that half degree reduced CTDI vol than
the present conditions after having secured the image which there was not of the trouble
in interpretation by changing the scan condition from the sight evaluation results using the
LSCT manikin to 120kV, 15 mAs/slice, iL7, the rearrangement function Lung Enhanced.
It was suggested that degree could more half than the present conditions reduce CTDI vol
after having secured an image without the trouble in interpretation. However, this exami-
nation is an evaluation only for lung window, and the evaluation about the mediastinal con-
dition is not carried out. Therefore we must examine the scan condition that added both in
future.

Key words: lung cancer CT screening, low dose CT,
effect of iterative reconstruction technique, sight evaluation

The Journal of the Japanese Society of CT Screening 2014; 20: 169-175
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BUGEURL ) A4 R 2 w7z
IR EA2SA CT Biiddieis 71 b 2 )L ORiE

KHEPEE R GRS BRI 2T R BT
ISR, MEIOHLE ", A" EEC oA, BAHER"

H A 74 aft#64ch vV F 25 A4 A CT SCENARIA IZHE# S iz, BUGEPIL 2
A AR FL T D 5 Intelli IP % H W 7K =2 A CTHRZ e 71 b 2V OlEE%
115720 Intelli IP OFEMERME, 2EIEMED X OIIEHRREIZOW TR 21TV, BED
B RICB W ClHE R EHRGE R & SOt e 250 E 70 s avidblTok
BN E o, HEEI120KV, FRER %31 HKE AEC-SD30, /MER, E—2Y Y
F0.83, HERMEEHE 0358, T A —T 3 »0.625mm X 64%)), HMEFEWE{E _Lv3 - fil
PP _Lv7, THERCRE 6.6% (6040), LSCT7 7 ¥ M & (A ¥ ¥ »#EPH 295 mm) #
WD CTDIvol, DLP N2 1.5mGy, 524mGy - cm & 7 1), #IE < R id B %
0.8mSv. ZM: 1.3 mSv (CT-Expo V2.1 ICRP103) T - 72,

F—O—F KHEECT. BUEVAIEEE. Howdlt. SCENARIA, Intelli IP
J Thorac CT Screen 2014; 20: 176-188

[FUsIC

20114F, KENZBF % A HE Randomized controlled trial (RCT) dikR2sHiE Sz, 2
MU &) OB £ 72132 USRS T 5 A IR E i AS A CT M 04 HTEASEN] S
M IR TR |\ E U7z Yy F 72, 4R T X CT2E 2B\ TR, Al
BRI AT 2 IS H L7 PGk OB %S - BADHEATE D, KHLHE T TOME A H S
M, BE RBICINT S F S RMEDRENTWD P, RN H L R RS HEIRT
IRV ETH L I EAET L, COEMDICHDLHE R 5,

— AN B UGE W IS L 72 R . A XTI D W72 ) A AR B 2 P2 5
T—F LR T— 5 ORI L, RAZLEE 24T ) C & CH{ROM R EZ MR L2 E %/
A AW DA ERETHTHEESNSE D, UL, 2o/ 4 S - BREd WEoRAEE
IR R VI EOZALZRA L CREiiT 2 2 L3 LY, 22 THRe M kEETon
AT 4 311864 ch multi slice CT %¢1#& SCENARIA |Z#5#% S 117 Intelli IPI2DWT, D
BEPEAMGES 5 & &1, HEEEAZR 2 KRB CTRZ 7 bavo—£23Rd %,

1. A5 &
1-1  Intelli IP DERE IS4

Intelli IP (Iterative Processing) & (&R WZ IS H L7z @l EALHEMOBMTH 5. Kt
KWL AT MR 7 4 V5 D LBy BISHE - BRI XY, HEHR T — 5
DEFEMEICIED W ) 4 DI 2 7 — & LG T — 7 ORGIHTHOTH Y., &

R SR AR N E B 2RI R AR PR A TR PR AR M AR
A HRET B SR AR WS W (KRN EF IR

T 192-0032 B AR\ E T 4)11H] 1838
TEL: 042-639-1111
E-mail: ohshio@is.icc.u-tokai.ac.jp
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AL Z IS LT/ A ZIREE, Je8itk. KRz LT v R Z2EAL S & Im#ELT 5
WLBECTH 5 ®, MLBRH % F AR L 72 Intelli IP Normal & 205 BERTH Y, X 0 gLkt
ZAE TV %28 L7 Intelli IP Advanced (IPA) O 2 ESINTEBY ., IS DKL
TERBOBOTEREOMHERE (LevelLv) 25EIRWEETH 5. K LTI ZDIPAZFTE
WG A D 5

111 /1 X4

Catphan® phantom CTP486 % >, IPAMLEHEREIC X % Standard deviation (SD). Noise
power spectrum (NPS) D2 bzl L7z ¥ SDFEIC BT 2 i S 135 B E 120 kV,
254 ZJE5mm. FORE{GHE (field of view : FOV) 300 mm. Beam Pitch (BP) 0.58, %
IR 1A i 2 € 0.5 s/rotation (rot). & EFEEHE B % (Filter 85 : F85) & L. 4 # i 200 - 100 -
50 - 20 - 10mA. TPAMLIESRFEA Lvl - Lv3 - Lvb - Iv7 & L7zo 6 N727 7 ¥ P A GO H
LBIOZFOETEHA. G5 TOYIESDiEE ) 4 A&k Lz,

NPSFHAllii2 B 2 #5541 345 BIE 120k V, B EH 200 mA. FHHEK I EF8S. AT 4 A
JE5mm, FOV 300mm, BP0.58, 45 ¥k 0.5s/rot & L, IPARLELEEA Lvl - Lv3 -
Iv5 - Iv7 & U720 SD - NPSEHUOE RHEBUIF S CHME R AT > 720 AT 7 id—
WICARIE A ) v MLz v, NPSZ2H I LZ20FH 2R MEE Lz,

1-1-2 BSR4

GE #:#! Quality assurance (QA) phantom (Bar = Acryl (120 HU). Bar Pattern 0.5+ 0.6 *
0.8-1.0- 13- 1.6mm. Back Ground (BG) = 7K (0HU)) % M\, IPARL B GEEIZ X 5
Profile 54k & OF Contrast Transfer Function (CTF) OZEAbZ I L7z " B 4134
BETE120kV, A5 4 AE25mm, FOV200mm. BP 0.58, 4 Ek[nliz 3 E 0.5s/rot & L7,
RIS LSBT0 G E T Sha s Pgb L2z fv7z. CTF R
Tt () XEHWT 7Y M4 rl KGN B < 3RO RE L ) P A ROF I L7z,
e BFOVHIPAIZY 2 3B AEZ R L. ZOMGETCIIERIICHMEHT2 FOV 200 mm & L
720 SO0 HROMIIY > T v 7B A2 0.8mm FTE L7,

C n Target Acryl - Water

e (1)

CTF (n) =
Co Reference Acryl - Water

1) QA phantom {2381} % 3L SD DL 5E

Wire phantom (@ 0.14 mm) % H\IEEEEAERI 8 (F85) I X OVl P A 4k B £4 (F65) 1238
I3 % Modulation transfer function (MTF) #% radial frequency %% Fl\WCill € L7z, i de
PHIFEEFE 120 kV, FEIM200mA. A F A AH0.625 mm, FOV 50mm. BP 0.58, % ¥k
Wz H B 0.5 s/rot & L7z, JEER - iR #E B E T 10% MTF 1221 Z£410.63. 0.98cycle/
mm<THY, /A4 ZXADKERZIFNET 7Y VT * — FEDOF8S T0.8mm. F65T0.6 mm
FCak T REL 722 Y (Fig. 1a), #EH#ESD % ¥ § % 7% QA phantom % SD6 ~ 15 THic 5
L. Filtered back projectioni? (Original : ORG) % W CHME K 21T o 720 FLE Rl % 47
WFr — MEIRICEN D  FEERRIEOMEF S N A RAKBROMiE & LT SD10 % 4 [l
& L7z (Fig. 1b)o IPADMGIEZHERF L. /4 A0 2B 50 THIUIEH R T CTOM
BheE L. SDI0LL T OBV TS F v — a5 2 LM REL 25133 TH 5,
1) Profile D24t

SD10 ORG Mif§35 £ O°SD10 & 7 % & 9 #il s & B LB R B TR 2 47 - 721l f% (SD11
+1PA Lvl - SD14 + IPA Lv3 - SD16 + IPA Lv5 - SD25 + IPA Lv7) {23\ C Profile % U 4%
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O T U+ D JWESH OS>

o

£ 14 ool wrmggn | 05 06 08 1.0 1.3 1.6mm
j e 5 I
= | .7 Lo - SR = 1w U il |
& 1 ~ \ N
goxa > A\ 3
= O N
= N % sps R AL B "m '
'{% ' \\ \ pr—
= 04 :
E s Y Hsmo w 1o e Wl mﬂ ’ ‘
202 =\ N e ! L —
\‘s_ .: . : A
¢ 02 04 06 08 1 12 ESEPd = |15 |w m m ‘

Frequency (cycle/mm)

Filter | 50%MTF | 10%MTF B : m
SDISERE RY
= = -~ SIF] o, B m ‘m
(a) 65 0.81 0.98 B.G.=water (OHU) : Bar=Acryl (120HU)

Fig. 1 (a) Comparison of MTF by Reconstruction filter. (b) QA phantom chart image in
different Scan SD

L. &I BT R LB X O TPAIC X 2B 5 0Z b & ik L 72,
\) CTF »ZAL

SD 10 B XV Z D 1/2# & THh 5 SD14 THog 247\, LR ED IPA %Nz CTF 2 5
WML, &I BT 5EH§0 ) 4 XEB LU IPAIC L 255028 bE ik L 72,

1-2 IRE/INT XA —2DREL

ORI 72 /85 X — % T 5 BP B L U Automatic Exposure Control (AEC) {22\ T
M2 T 2720 TO/8F X—F PWRITE 2 HEBIIKE L WEOZALITW B 25
KRELMAFT 5,

1-2-1 BP

T4 PR B 121 feldkamp 323 % )6 ) L 72 H 3248 H @ CORE (cone-beam reconstruction) i
EV ) 3D FMHEK EE W TW S M, CORE#EIIAMFIZ L 57— F Wil 7% { . % pixel
180°LLF DT — 4 @& % b7\, MNA CTHAE 3% Tld parallel beam & L T7—% Z i)
) LV 7B B0 T OFEIIEOR B Z 20 BPASEHRIC KT TR B R MG L7z,
A) AR T OIRAR DO ZEAL

BPIL#INATH D 0.58. 0.83, 1.08, 1.33. 1.58D5EEHEINTWA, % BPIZTHAD
R4 8 micro coin phantom Z 8 L. 4Kl 5 1AIOMGIFVEDR E 24T - 72 % St
WFEBEE120kV, EFER200mA. AT 4 AJE0.625mm. FOV50 mm. & EREHEHEE 0.5/
rot& L7z, B5N72MHi{% X V) Slice sensitivity profile (SSP) #Hi#5 L. MTF % k72,
) PR T — & FH sIs 0 21L

Feldkamp #: % s i L 72 A % CTLEBPIC X W Bk 18 55 (360°) LL o7 — ¥ i3 %
full scan, F72IFEFER 5 (180°+a) OF — % Zfli 1§ % half scan & R 7 — %
WL D EDONH 5. % BPICTHAFH A BLLHEN R phantom SKKE! 24k L7z, 145
N7z f% % Image J % FV-OBUBAEEZ R L. A OFHINA BE X 0 R 7 — & 1 S oo 72
AT o720 WHIHIEEE 120kV, FEITL200mA, A7 A AE5mm, FOV 240 mm, &
BRIaldH EE 0.5 s/rot & L 726
) AT A ARNOE— VDAL

7K phantom (® 30mm) % Fi\» T full scan. half scan 2B} % A5 4 AlHHNDI—: %5
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WU 720 PRI A T A4 A5 mm, BEREZEE 0.5s/rot. FEIT200mA & L7z,
Bonzmg Xy R AEADOM.CHEE (Region of interest : (ROID) : % %2,50012 81 %
SD ##M b L. Titsk (2) X normalized image SD & L CTA T4 AT EIZEHIIL 72,

Normalized __ Target SD «ee(2)

Image SD Upper SD + Right SD + Left SD + Lower SD

1-2-2 AEC

CT-AECF il geb Wi {238 & 3E LR SD & 72 % &) EEITAHBINY
ZHI s NG W, 207205 REE S ORIEM SIZHK T BB DI ROPLK - Hi/hM X b
WEHSTER SN TS ™, SCENARIA IZ## & 117z AECHE#E T % Intelli EC Tld 2
PLE O BHROYLK - /el LEEREZ N3 58582635, COMIERIRE TV
% —>) ~ phantom % JHIWCHGE L . BEAF2EE & DI 4T - 720 PRESLMITEEE 120kV,
254 AJE5mm. BP 0.84}3E. FOV 350 mm. #EKAIFEHEEE0.5s/rot & L7z, BEARMEZ
-5cm+ —2cm - Ocm (FULMEE) « +2cm - +5cm & L. slice position Z & 12y &7z
HHERZERIL 720

1-3 LSCT phantom % B\ /-IB SIS E - MIRIRE DIRET

A A CTHiZ CTld5mm L EO#EHi#, 10mmbl ED 2 75 ZRIFELEZ Mg e L
T My J5: 2 THE U738 4 1F % 212 mU#R R 241 84 LSCT phantom ™ NIC#F A S
7z4mm#E - ACTME270HU B L "8 mm£% - A CTfii 100 HU OB BN 3 2 xF Gl it i

350 mm, & ERMIfR#E0.35s & L. S & U C b B3 B F31 4 H g o> CT-AEC i%
ESD % 10~ 50, [PADOILIEREZ ORG, Lvl ~Lv7 & L7z BB RIS At E 444 -
B R R 6 4TI, [PAIZ A XA AT 2 CHALZ LA ZEEL, @HHRETHS
AEC-SD10 Tl & FMEDW{§ & 7 A RIS 2 Mat L7z,

Z 2T BUGEBUSH TR EL ) A IO N B T OETrHNTH A 720, Kk
BIC X D RbNIAEREEITCT 5 2 EENTRRTH S, FERATERRE L U CHERE TAMER S
N5 RAKROME 2 LIRS 2 U805 1) . Ko &t X o TR 57z ORG Mg & P in$i
BACED /A XZBRETH L THERETOAMEMR Lz, ZHUTED, /4 XX DHLEE
PO L7 SD44 Th - T ORI S I3RS TB Y RIS I VAT 4 X2
SNTIRETH DL 2R LTz,

1-3-1 IREARB OIS

) A X ERD IR & 72 % IPA Lv7 2 L. AEC-SD10 Tzl & [0 mi 4 & 7
B R S 2 Wat L7z CT-AECRRESD 2 10~50 & L. 1% 5 72 2% L IPA
Lv7 LBl A R EHl 247 - 720

1-3-2 ALIEEEEDIRET
PeiE LA B o S B W TR LR E DM 217 5720 AECR%XESD%230& L.
B oNZE RN LIPA Lvl - Lv3 - Lvb - Lv7 #0128 8-l 247 - 720

1-3-3 BHRMCEREESOEL
KH R T TRZOXBTIOWE ERT V¥ AICHAET D 4 XX ) BHESHEE 25
CENBH B, P LIz 4HIC T LSCT phantom % 10 Mi#GE L. 155N A WI{RIZED R\

— 179 —



C
T
B
%
D
e

O T U+ D JWESH OS>

CERMER Lz MATHERIUIAREE DR % 5 TPA Z N 2 INE - % 1Tk G o fER 12
BT % profile Z B L 720

2. & R
2-1 Intelli IP DERE S
2-1-1 /A X4

SDIZDWT, [PATIISBGREEIZ BT 5 ) 4 AP — L 20, ZOZLFRIIIv D
LIZHI8% TH o7z (Fig. 2a)o NPSIZDOWT, IPAWLIRGEEE DRI~ R 9 s ©
NPSHBHFNAL T L7ze 72720, 7T 7BV CRMBRE O NPSIKITITEAR ), FEE
R EZIML 72X BT HNDTY 7 MEIAasRW (Fig. 2b).

2-1-2 FRIGASM
1) Profile

F8512BWT, /4 A& (SD) %% L L CHEME FTIE1L.0mm L FOMiz KRB TE %
Vo ZOBRICH L, BRLBIZX S 7 4 XK EAT > THMBEOLEIAL NV,
72v 2 A ZEFREOBINC L ) TR TOMIBOTREZOREAIME T, 2V FFAMETL
TWho sl RICH X255, MEMETE L DICHEIZHILT 2MERLE R -7 (Fig. 32), Z
I L. F65 TIIICHRDO Ty YABRFAINTEY . ZORFREIE D H\ 72 0.8 mm D
HilZ BT D Profile DIRMEIL T IXEETH 0 . GBS SN A% /R L7z (Fig. 3b)so

30 1000 -
ORG o
----- IPA Lvl
25 1 MAdVLV] [ g - T I oo I
= - = =-IPALV3
&
.E HAdvLv3 £ - - =IPALVS
. =4 - - - -
%20 HAdvLvs é 10 e 2 RO — IPALV7 |
a WAdvLv7 ) h
- =
=15 =
<
= -
= w 1
S 10 [}
@»n 4
5 4 0.1 A
0 0.01
200mA  100mA  50mA 20mA 10mA 0.1 03 0.5 0.7 0.9
(a) X-ray tube current (mA) Frequency (cycle/mm) (b)

Figz. 2 (a) SD change by different levels of IPA processing. (b) NPS change by the different
levels of IPA processing

1.3 1.6mm 0.8 1.0 1.3 1.6mm
160
; .
AN
120
5 5
= =
E E
g g "
. H ’
—— D0 ORG (
75 o
— § D16 PA LS — D14 PA V3 | l ’
— 005 PA LeT —S016 WA LV
1] —S02% WA L]
0 10 0 30 a0 50 60 70 80 <
0 10 20 30 40 S0 60 70 80
(a) Position (pixel) Position (pixel) (b)

Fig. 3 CT number profiles of ORG image and Lower dose image with IPA(SD10). (a)F85. (b)F65
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) CTF

F85 - F65 & HI2H 4 AR TIZBWTH ORGO CTFANUEIF—H LTV 5B I & h HilllE ik
DEFEMEIZE V. F&IZBWT, [W—d SD TIXIPA Lvolihic kv, F/:E—oIPA LvT
HIULTCHEED 7 4 &L Y CTEAME T L7z (Fig. 4)o F85IZHAEKRIZ CTF 25m il &
% B F6512BWTH oMz Rd oo, SD10DIPA Lvl Tld— &8 9k £7 < ORG UL |
DCTF L% 5Tw5 (Fig. 5),

C
)
S
%
A
e

22 BEINT X —2DREI
2-2-1 BP
A ) AR JT M OFFAGEE D ZEAL
FTRTORFEEERTHBPICBIT 5 MTF 23T %2 572 (Fig. 6)o

1 1

®ORGSD14 ®ORG SD10
BMORGSD14 Lvl EWORGSD10 Lvi
g 0.8 - ~| AORGSD14 Lv3 g 0.8 —{ A ORGSD10 Lv3
E=] K-}
9 ‘ ¢ ORG SD14 Lv5 9 . # ORG SD10 Lv5
= = :
= A ©OORG SD14 Lv7 = ©ORGSD10 Lv7
=06 = 06 .
B . 5 o
b ° % L]
2 = 2 x
Soa = F o4
= " = ¢ .
2 . n 2 u
g £ ©  a
Eo2 T a— Eo2
= - = .
5} [ e 2
Q o 5 Q i $
0 . . . 0 . . .
0 02 04 06 08 0 02 04 06 08
(a) Frequency (Lp/mm) Frequency (Lp/mm) (b)

Fig. 4 CTF change by IPA with F85. (a) SD14. (b) SD10

16 16
[ ]
. Y - ®
g e [ | " n g 14 : ) 4 :
A A
§1.2 = = E 12 >
*
Z 1¢ o « £ 1¢ .
S o L] S
& % 08 % 08 .
‘k = < A = *
\/ﬁ E 0.6 4| ®ORGSD14 b3 E 0.6 4| ®ORGSD10 7
ﬂ%l i;) HMORG SD14 Lv1 : MORG SD10 Lvi
9__?./2 g ikl AORG SD14 Lv3 < g 049 4oresplowvs
4 S0, | eoresp1a1s i 5 o2 || eoresprous
z © ©ORG SD14 Lv7 Q ©ORG SD10Lv7
iy 0 ; . . 0 : . .
K 0 0.2 04 06 038 0 02 0.4 06 08
%‘ (a) Frequency (Lp/mm) Frequency (Lp/mm) (b)
% Fig. 5 CTF change by IPA with F65. (a) SD14. b) SD10
LY
ﬁi 12
@ - ; —BP058
% g — BPOS3
I 8 - =3P108
h =08
A s —-=-8P133
_cr; E S . " e
1% =
) 204
B & 02 -
7 =
H . - . .
N Y 05 F Fig. 6 Change of image character-
):II/ Frequency (cycle/mm) istics in Z-direction by BP
D
B
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) PR — & R H SIS0 21t

CORE T3 BP0.58 13 360° UL _L.odair A% & A full scan & 72 0. BP0.83 DL EClid 360° LA
Tohalf scan & 7572 (Fig. 7)o
IN) AT A ATHNOE—HEDZAL

CORE LTl M5 > 7)) ¥ 7 OBk 72 % half scan Td - TH HRAHKIIBITAH AT A A
T & o SD A BLFD S 3 full scan & [WEHICA T A AHNOEHEE—H255 W (Fig. 8)o

2-2-2 AEC
Fig. 9ald Intelli EC. Fig. 9b 34 IEAHED 2 WAEC TH N &N K EBEIZBIT 5 slice

Polar coordinates

( Image space \ space

450
TFuII Scan

lHaIf Scan

Full Scan

B
N 7

Half Sean

Measurement angle(deg)
B 3

0.58 0.83 1.08
Beam Pitch

Fig. 7 Change of reconstruction range by BP

15 18
B e Full Scan s L Half Scan
13 13
a a
@ni2 w12
@ @
& 44
g £ 1
o =
&
2;% EOB E 08
\ o «
;gl gos ——BP038 Rot05s Upper Eos ——BP157 Rot05s Upper
%I 2 o7 I = - BPO5S Rot0Ss Lower 2 07 = « BP157 RotdSs Lower
£ = =BP058 Rot05s Left = =BP157 Rot5s Left
4 06 4 ... BP0S8 Rot0Ss Right 08 = e BP1.57 Rot05s Right
$ 05 05
X 1 2 3 4 5 6 7 8 8 10 1 1 2 3 4 5 6 7 8 9 10 1
(3 (@ Slice Position Slice Position (b)
7n
%} Fig. 8 Change of uniformity in slice place by CORE method. (a) full scan. (b) half scan
%
H 450 250
\
7 = =
1K £ 400 £ 20
iR = =
= g 5
i & a0 & 150
h 3 =
<9 =]
@ @ i
=S 0 =S 100
e -
) )
[~1 1
% 0 T %
b b

0
0 50 100 150 200 260 300 350 400

(a) Slice Position Slice Position (b)
Fig. 9 mA change of CT-AEC by different table heights. (a) Intelli EC. b) other CT system

FEHO T U+ DLW H O >
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NANKE

FEHO T U~ O L WEmkeses -

position & DEBEIRMETH %, Intelli EC TIE, LEROGOILK - Mi/NORELZTT—
EREDSH N END DI L, flIEAERED 20\ AEC T E RDIEOILK - #i/MIHB L
JIRREAE - TP LT 5o

2-3 LSCT phantom % A\ - iREARE D&ET
2-31 BEAREDMRET

CT-AEC #% % SD10 ~ 50 THi 52 2 47 - 72 Wi RI2k U IPA Lv7 UHL % i 2 72 [ {5 2 $oke LR
¥ (Fig. 10)o BUEIEMIRIER EEIC BT 288, 295 mm K CTDIvol, DLPT® %,

(@) 187.6 mAs (AEC SD10) 57.75 mAs (AEC SD20) 20.65 mAs (AEC SD30)
CTDIvol16.1 CTDIvol4.1 CTDIvol1.8
DLP 534.9 mGy.cm DLP 134.8 mGy.cm DLP 59.9 mGy.cm

14.35 mAs (AEC SD36) 9.45 mAs (AEC SD44) 7.35 mAs (AEC SD50)
CTDIvol1.3 CTDIvol0.8 CTDIvol 0.6
DLP 41.6 mGy.cm DLP 27.8 mGy.cm DLP 21.5 mGy.cm

(b) 187.6 mAs (AEC SD10)
CTDIvol 16.1
DLP 534.9 mGy.cm

57.75 mAs (AEC SD20) 20.65 mAs (AEC SD30)
CTDIvol4.1 CTDIvol1.8
DLP 134.8 mGy.cm DLP 59.9 mGy.cm

14.35 mAs (AEC SD36) 9.45 mAs (AEC SD44) 7.35 mAs (AEC SD50)
CTDIvol1.3 CTDIvol0.8 CTDIvol 0.6
DLP 41.6 mGy.cm DLP 27.8 mGy.cm DLP 21.5 mGy.cm

Fig. 10 Dose reduced image by IPA Lv7. (a) mass 4 mm + A 270 HU. (b)mass 8 mm - A 100 HU
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[PAZHWA Z EICX DR EDO Ty V2R EOD, IEERICEI DAL, 4 XA b
V=2 7 —F7 727 MOEIRAGR ST b, SD30 ThIUTERIIROELN D 7 { ORG
SD10 L FISDW({ETH 5 & SNz, FERAED—E D7D R WHLEE LS, ERIZIRIEELL
5HDDSDA0 T TTHhIUTHRIITREE Sz,

2-3-2 ALIRREFE DIRET

CT-AEC#% % SD30 THi3Z L. IPA Lvl - Lv3 - Lvb5 « Lv7 Z Il 2 72 Wi 1% %2 7”3 (Fig. 11),
[PAJLERS® BE OB S, X 0 L DIAAXRAN) =0T —=F 777 MMM ENTW5,
il SIS B W TIEB KRBT LI LIEHE E SN A JEREEOR 7R, 77 AF ¥ ORI

(@) 187.6 mAs (AEC SD10) 20.65 mAs (AEC SD30)
CTDIvol16.1 CTDIvol1.8
DLP 534.9 mGy.cm DLP 59.9 mGy.cm

(OB 187.6 mAs (AEC SD10) 20.65 mAs (AEC SD30)
CTDIvol16.1 CTDIvol1.8
DLP 534.9 mGy.cm DLP 59.9 mGy.cm

e
098

Fig. 11 Image of different levels of IPA in CT-AEC SD30. (a) mass 4mm - A 270HU. (b)
mass 8 mm + A 100 HU

v5
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MEA %o Ko TRRHIREZIIHR RO v 2 Z 24 L L7z,

2-3-3 BEM4LERESOEI

P L7230 412 T LSCT phantom % 10 Bl L. 155N AB{RICHED W & 2 HERR
L7ze F72. P4 O profile & 1) SD30XED / A X, JER 4 mm 4 - A CTfi270HU,
JEHR S mmAE + A CTHE 100 HU Dxf 512 351> T IPA LB SR EE D BE NN AL D 5T D18 5884k
132 b 0D IZBWTHEFIIRFHR STz (Fig. 12),

3. & 8
3-1 |Intelli IP DERESE

) A ZFEEIZOWT, IPATO /4 X (SD) R IZLILGEEE Z L 128% T—E & k72,
Lo THRUIVDIPATH > THIEMIED / 4 ZEHLITIUTL VI SR (/) 4 ZKKE)
FZ R0, WEOELLEMT 5 L FHEND, Tz, FUIEEEICBIT 5 NPSD%E
BRI R Y, ERICREZRIINL 22 b 3820, EICEEE 4 XL
b2 ehn, HIZ 4 Xk (SD) DA% IPADIRIEICT 5 2 LIF# S v,
FRARAFYEICDWT, — i AIC CT 2B O 22 M 4B 1 7 4 Y=L P 2w b h T &
720 IPAICBWTE T A Y —ikZ W/ MTFIZO0RG L L., &REWEBFET—F LT
DHEL STV T, L L, CORBIEIV T A MDA E L, W A XA e
HBEGAGVEETTHONLDOTH Y, M EMiAAMZ CTEREE TIZBUT 5/#%
FEOZALZ TR L TW A LIIRL v, SRR EIT->72120HUZD I > ST X M)
HoWsfr. MK TR IPA Z v % L IEEEE B TR BRI b L. MiBFBEucBwCd ar
I AMIMETTAMEINE L5720 BBENITIPAIRIREZEROM D R LEIREICE) 24 X%
B L. BRI TTy VNEEZIT) DO LN TE S5, Ty Y5E ORG iR X b fliH
AN, IPA v THIC—EROIZ Yy VEEELTWLIOI L. /A4 ABERRICL
BMEDOR A IZTCHIED ) 4 ZERIPA LvIiZX VNS 5, S D720, THIEOT Y V15
DFFVFSS TIEH ARED Ty VEERI FAIA SN B A, ) A RBRFHC X B R DR EHR
Vo LS, F65 TIITCHEEO T y YAMRF S NCBY ., i - MESh Ly VK505 < .
X o TIZORGULED I Y M I A Mol b2 T, lidsA CTHZ OB 5
EEREIEC T 5 mm ML EOFE i, 10mm Ul ED A1) 75 ZIRIFETH ), 727V IVF v —
MR L6 mm OB IR CTEZAIIR . BD K&V, MFEfToMETHhIUTE Toay

~760 ; . ; ; . -650
4 6 8 10 12 1 3 5 7 E
-780 -
_700 A

Gl —— 5
'g "E -750
= 820 =
= =
= -840 - —ORG = -800 - —ORG
O i Q

_860 AL R [ A Y A NP vl

-850
-=elv3 \J -=alyv3
-880 o

= \ / 500 - emlyD
-900 - ] — 17 —
V Lv7
-920 -950
(a) Position (pixel) Position (pixel) (b)

Fig. 12 Profile change in mass by different levels of IPA in CT-AEC SD30. (a) mass 4mm -
A 270HU. (b) mass 8mm + A 100 HU
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MICE2E—2ary7—F 777 MBHETHY . REIRFAAAZEICHIIENA TS, Zh
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e

Fig. 13 Chest image by the difference of reconstruction range. (a) half scan. (b) full
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Fig. 14 Change of uniformity in slice place by the reconstruction method by other CT system.
(a) full scan. (b) half scan
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HhAT o720 SME L U OWog 224 5, EEIE 120KV, PR £ 31 68
AEC-SD30. /i, BP 0.83, % Bkl #x 4 & 0.358, 2V A —3 3 ~0.625 mm X 6441,
HERR I {5 _Lv3 - Fi¥FIi{R _Lv7, FHRERCRER 6.6F0 (6040, Z D5 TLSCT7 7 > +
2% 295 mm P L 72B CTDIvol, DLPiZ# N2 1.5mGy. 524mGy - cm & 7% 0. CT-
Expo V2.1 ICRP 103 % i\ TR L 72803 <R i B4 0.8 mSv. 1.3 mSv & 72572,
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Development of the low-dose scan protocol for
CT lung cancer screening
by the iterative noise reduction technique

Youhei Ohshio *?, Shota Nakano *!, Masayuki Iwasaki *', Minoru Horii *!
Yukuo Morohoshi *!, Tomohiko Horie *!, Fumio Kawamata *!, Kazunobu Hashida *?2
Tomohiro Matsumoto *% Jun Endo *?, Terumitsu Hasebe *?

*! Department of Radiological Technology, Tokai University Hachioji Hospital
*Z Department of Radiology, Tokai University School of Medicine (Hachioji)

Abstract

The purpose of this study was to introduce the development of low-dose scan protocol
for CT lung cancer screening by the iterative noise reduction technique. All scans were
performed by 64 ch multi-slice CT, SCENARIA with Intelli IP (Hitachi Medical Corpora-
tion). Basic characteristics of Intelli IP, system characteristics, and dose level have been
evaluated, and the low-dose scan protocol were defined to achieve the same level of detect-
ability as the normal dose scanning for designated objects as follows: 120 kV, AEC-SD30
(Filter 31) , Small focal spot, Beam pitch 0.83, Rotation speed 0.35sec/rot, 0.625 mm x 64 ch
collimation, Intelli IP Lv3 (Mediastinum) /Lv7 (Lung) , Reconstruction time 6.6 seconds (60
images) . CTDIvol and DLP with LSCT phantom (scan range 295 mm) were 1.5mGy and
52.4 mGy - cm respectively, and the dose level was 0.8 mSv for male and 1.3 mSv for female
(CT-Expo V2.1 ICRP103) .

Key words: low-dose CT, iterative reconstruction, scan condition, SCENARIA, intelli IP
The Journal of the Japanese Society of CT Screening 2014; 20: 176-188
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[75 E]  Veo DIEFEFFEOMGES L LSCT 7 7 ¥ b & & WM B %247 - 720

(8 R] VeoZHWw23IZET/ A XEBAMEETH )., EKHREMAA CTHZIZBWN
TRD 5N IEENTORBEIRESRMAIRE NI,

[ 8]] VeoldEHMETH21TE /A KA EAKE VA, [{—SD THERDOT
7 AF X \IEEN D B o PFREAESD OPEICIE, B ARIREZ 1 T W% 50
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(& FB] Veox 5% Z LIZXo TEMETOWGED M HEL 7 BH%, T OMEER B K
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J Thorac CT Screen 2014; 20: 189-194

[FUsIC

WAEDEHREBIGIZB T, CTIZREAT R R MRZWRE L o> Twb, CTHEREIXXHM
B R OB R R O %M, WRHE S EZE N e & H 4 #LZFTTW 2B, 20
Kfi. CTIC X BAEBBIE S AMEE 25TV b, BT, 545 MEREEZTHEE 3
B BUE MR (Iterative Reconstruction : IR) . F 721X IR %6 L 72 FERE 1505 BA %6
SN, BRLODOH 5, HFEZHIZBWT, IREZMEHT % LHEKO Filtered Back Projec-
tion (FBP) k& i L Cliiff ) 4 A& KIRT 5T LATTE, WP AL TSI LR
DIERWAETHILENTED, TOLRNPTREEBIIEPFHENZ (Model-Based Iterative Re-
construction : MBIR) T# 5 [Veol 3/ 4 XEFN, YATLAEFVEEEL, CTY AT A
ETREI > TWaYWHBIL 27 M ET Ve (BEfk) L, BUEP i iiEEo 7ot
ANHUARAATZHHER ST TH 5o HERD FBP B UL s I CHh 5 [ASIR] 12
WA S5 52158 A4 . #IE ARESFEBITEEL 725720 — 5T Veo \ZIZFH#E LY
Bt nZ ERHBREHAEVWE Wo 7o X T T RS B

AWFZEDHIE, EEBREVTTHER L TH 5 Veo DFFELENT L. ZORERMEL HF
R IARKERIAS A CTMZ O RGeS OME 2179 2L Th 5.

1. 7 &
1-1 EA#SBESLUT7 2 MA
X#t CT &3 Discovery CT750 HD (GEANV A7 7 ¥ % 28 4L #fEH L7z,
77 ¥ b2 CTHHIG 7 7 ~ b 4 Catphan CTP 600 (Phantom laboratory #1:%2) Zf#i i L7z
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— 189 —



{8
#
=28
C
T
#

Z
-

<

S (SEISFRY © UOIONJISU0DSY SAIRISY) T — g AF

BHOR

1-2  Veo DERESFMEETM
1-2-1 /1 X454

CT#Efifl 7 7 >~ b & Catphan CTP 600 (Phantom laboratory #t#!) 3—% 3 2 — V% v
T, SDEICTH{R ) 4 XZFH L7z, HowERITEE 120kVE L, HEiit%E 10~400mA
T2+, FBP, ASiR (30~100%). Veo D& FHEHIEIIBWT, 77~ P AOHLEEB
XOZOBO LT EAN2/1HENIZ4 DR 5 OROIZMEL, TN o 235 L CHEHE
M7= (SD) #Rd72s F72. CT-AECZHW T ZESDE 10 T a7\, [H—SDIE T
FBP#:, ASiR (50%). Veo D& FHEIREICHEIT 2T 7 AF v DIEZRT 572,

1-2-2 I ok

CTEHMiMifl 7 7 ~ b & Catphan CTP600% 2~ 5 A MEY 2 — V%W T, Edge Profile
Response 2> 5 T v JFEEA G L 720 #2413 120kV, 600mA. 0.5s T, Veo THHEMK
%47\ Edge Profile Response % 3K 72,

1-3 LSCT 77> bLzAWREFHE

W O&FBAL (Wi, &UAE I, W) (ORI & AR (BR1K) s A S Tw b
LSCT 7 7 ¥ b2 Z VT, HEFFMELT 720 BfMiOZEF Lo CT k- 900 HU TH Y |
BEER O M AN (ACD) @3Ny 775wy R BEENIC L. ACT =100HU
(#5) £270HU () @2/ TH s, 4 X1ZACT =100HUZEZE4~12mm ¢ (2mm
step). ACT =270 HU E£E2~10mm ¢ (2mm step) D5 EETH S (Fig. 1),

fliAs A CTHES T3 5mm O#E i 5% & 10 mm @ GGO & AR AR L 2T XRS5 n:
., ACT=270HU :4mm. ACT=100HU : 8 mm A& 2 % fe Ak RO 5122w T,
TECHHARL B M PR 1 44 & REFR HURRRCRT 2 4 CHUBL R 2 1T ARG L7,

P 5L LT, Veo TIZFRER IS - 7 1 V% - IROIBEEICOWTITRRE TE R W20,
HEIT - BESDE - ¥y F 7728 (PF) 2L S THGEI 21T o720 EEA13120, 100KV,
% ESDEIX, A4 AE 25 mmicxfLT8, 11, 16, 24, 36, 45. 50, 60. 70. PFi%0.516,
0.984, 1.375& L7z (Table 1) F72. Veo ZH\W =T CTld, HITEDMEEAT A AR

12Zmm

10mm

ACT=100HU
8mm

6mm

Fig. 1 LSCT7 7> b LR DIEEIRESRS

Table 1 LSCT7 7> b ABERGH LU BBREMS

BEE s%ESD Rotation time EvyFI70948 | X594 XE
120 | 8/11/16/24/36/45/50/60/70 0.516
4o/ 04 0.984 5.0
100 10 mA—% 1375
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W7o & ZIEFBP. ASIR (50%) &g LTl b HIISE VIR & o 72,

2-2 LSCT 77> hL%AWREHE

HILEHN O R % Table 21387,
2-2-1 EEE120kVICH T HEEEHM

BRETEI120KVICBWT, GGO 28 % L7z ACT = 100 HU o # i 13. PF0.516 Tidd
RTOFESDIZHB VT 8mm ¢ Z AT 5 EATE 2, PF0.984, 1.37512BVTIIEFER
10mA—ED & X 28mm ¢ DHART & olze BAARTE o 2EMIZES 5 LHIRT
Zé)of:o

K iz e L7z ACT = 270 HU OB ¢ JE 8 1. PFO516 TIX 3 _XTO# ESDIZBWT
4mm ¢ ZRATHIENTE. Lo L, PFL375 T RTOHEESDICB VT, Mk -
SE IS - BRI O T 4 mm ¢ BEEAT L e o7z (Table 2.1)0 TNHOFERERA
L. 120kVIZHF5ACT=100HU 8mm ¢p. ACT =270HU 4mm ¢ Z A TE B4
HEPF0.516, FEH10mA—EL -7,

2-2-2 HEE100kVICH T B REFE
EHREEI00KVIZBWT, ACT =100 HU O # JiE 4 1 PF 0.516, & B I 10mA— & T
8mm ¢ ZHATE 7z, LA L. ACT =270 HU OBHIERIC BV Tid, BHEE120kVICEE

Table 21 LSCT7 7> MAZ{ERL -BEFEM (120kV)

100HU PF 270HU PF 43 PF
Bmm 19 510.9[1.3| “™ [0.5/0.9 1.3| ™2 |0.5/0.9/1.3
8 8 8
11 11 11
16 16 16
24 24 24
36 36 36
SDl 45 SD 45 45
50 50 50
60 60 60
70 70 70
10mA| - 10mA 10mA

[J: #8s20] [: BRTA

Table 22 LSCT 77> b LZfERAL -REEFE (100kV)

100HU PF 270HU PF . PF
&mm 05109113 “™ [0.5]0911.3] “5 [05]0.9/1.3
8 8
11 11
16 16
24 24
36 36
SD| 45 SD[ 45

50
60
70

10mA|

T ol K

50
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214 [mGy - cm] TH )., FHRERENZ 745 CTH o720 W% Fig. 4177,

F7:. P22 L38/-L X0lif§% Fig. 51383, PF2KEL 4138, BER/ZTT
70 < MR85 % B Lo MR KA BRI R NG & T o 72,
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FA 72 PR B C L B I ST & B AT LD~ L vz, EEILETH S,
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3-2 LSCT 77> hLERAWHBETME

ST 7 v AEBETIE, FEEI20kV, PF0516 THIUTEBEOREKEERTH S
10mA —3E T, EHEMAA CTHMZITRD 5N LM EZFFMITRELE WO R RTH o720 L
Ml BRI L CE, RO B OB S 2T 57290, PFOBREIIHEMOM R &
HOETHEEIIRT2LENH D, T2 BREOREESCTHIRTOT—F 777 Mk
#ZE L. CT-AECOMHNLTE L WeEZ BND, TOHESRMEE LT, SRR
V. 120kV. PF0.516 THhiudikse SD60 252 deft-& L TORE i,

WIFERRSEE LT, S OFEEIH BB IERIIERLIR CTH - 72720, AT 4 ATEIC X
DIREDSZALT A2 DD, IEHD AT A R LHith 2.5 mm OGO L ETH -7 &
EZobb,

4. & |

Veo D KO AR B TORED W HETH 5 H75H, BEOKKKICZTE SIS
DT L ZOREBERERL B RO A BE L 729 2 THRERMFOBREERIT) T LHKD
BN5B. Ll HEDT 7 AF ¥ O ENIIENSLETH O . R RIS IRFH]
BHDD T EDS, FRRERPHRZ RO 7U— 4 EICB VT, WHRFELZ SOk s
L COEAMG DV LEAT K TH %,
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Low-dose lung cancer CT screening with
model-based iterative reconstruction

Daisuke Unai, Wataru Sunatsuka, Masaki Matsusako

St. Luke’s International Medical Center, St. Luke’s MediLocus

Abstract

We have performed optimum conditions in lung cancer screening using low dose CT
by Model-based iterative reconstruction(MBIR). Using MBIR, it is possible to reduce the
noise and artifacts caused in reduction of dose without severely compromising image qual-
ity. MBIR shows greater potential for providing diagnostically acceptable low-dose CT im-
ages. However, it needs to be examined in consideration of devices properties such as a
characteristic image and the long reconfiguration time.

Key words: low dose CT, lung cancer screening, MBIR
The Journal of the Japanese Society of CT Screening 2014; 20: 189-194
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