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Examination of Scanning Technique for Lung
Cancer Screening with Helical CT

Masao Obuchi', Yun Shen?, Junichi Nagashima®,
Morihisa Yamada®, Kenji Takizawa',
Minoru Honda", Katsuhiro Uchiyama®,
Shin Hasebe'’, Hiroyuki Shinohara'’,
Shuuichi Sato*, Matsuoka Shin"
and Yoshio Kuniyasu"

As a new application of helical CT scanning, we evalu-
ated the parameters for lung cancer screening with an ex-
tremely low doses and large helical pitch. On the phantom
studies, the image quality obtained with the low dose param-
eter was not inferior to that of the usual screening technique,
but artifacts were increased with the large helical pitch. A
scanning technique using 120kv, 40-60mA, 10mmth, 20mm/
sec, and a reconstruction pitch of 2 was used for lung can-
cer screening (screening parameters) (50 cases), and com-
parison was made between the detectability of the screen-
ing parameters and the routine parameters (120kv, 200mA,
10mmth, 10-13mmy/sec, and a reconstruction pitch of 1-1.3).
Detectability with the screening parameters was as follows:
nodular lesions (< Smm in size: 76%, 5-10mm: 90-93%,
10mm <: 100%), linear lesions: 94-95%, infiltrations: 93-
100%. There were no false negative lesions, when the re-
construction pitch of the screening parameters was changed
from 1 to 0.25. In conclusion, reconstruction pitch had the
most influence on lesion detectability.
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Wi, MEREZ A~ A VCTOEANEE 3h, #h
PR, ZOREtE (XN, &%, HRE i Eonstht
N7 EOREICE LEA ORGSR S Twd. Mins
A ANCTHICHT A7 008E S5, v LIdZEF
N5 BN MREE LT, Smm)kf?)ﬁfh‘[ﬂ (QIPAY: ] T A/ FS
EAETR CIRITHEEIZIELEA) C R TE B L, AR
AT RSt TEE:'«‘ &, TliTHAHZ &, W
BAD NI &, PR BT (S — I 4 1k RS
S RAx ¥ TEHI L, BEFFTFLERTWEYD,

4O, bivhiuEHVCTHRRICBW T, #EHEL R
ANREL, 1 EIE RIS AT F v 2 T&, Smmk
DL R % BT % %1} (screening parameter) % 7 7 > b
LEBRTIRE L, SoIEOFEM%BEICICH LREsit
REZWME L7 THig¥ 59,

HRELVHE

97 7 » b 45E5E (Phantom study) T, HESHEEIZICH
W[ e 7 41F (screening parameter) 85 L, KIZHECTH
MR EE O R D SIERIIHIE L7250 Aoz £ xt g &
L., Phantom study|Z X %screening parameter & b F— > fi
FIZH ATV B 421 (routine parameter) DFFZERHBE % Hifi
L7z (Clinical study). % IZProSeed Accell (GEYMS)
# L U¥ HiSpeed Advantage (GEYMS) T, WilL%EE D A
FyrF AL 1R F#THS. ProSeed Accellldstan-
dard algorithm % Fi\v»7 4 > Fr7 L~V - 700HU, & 1 >~ F
7 HR1S00HU, Di%%E T, Z 7-HiSpeed Adventageidlung
algorithm % v 1 > F¥ L~b — 650HU, ™ 1 » K1ig
1100HU,DFE L L7, BONACTERIE, f AV ¥ —T
TANWLIZHEEL, PYIA ATy TEEL. LT,
Phantom study & Clinical studylZ DWW Tk~ 5%,

1. Phantom study

Hwiz7 7> bald, FEEAF 00— (- 965HU) & &7t16
TE OB HEER (- 130HU) (4.8 ~11.9mm) I & » THERL S
?’ LDTH 5 (Fig.1)”. HRHGEL T L2 KRS TS

>, WINOEESEHERIINNORESL L, (ProSeed
A.ccellli‘ 60mA, HiSpeed Advantage (X 40mA), AT 1 A&
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Ball No. ’ 1 4 5 8 9 12 13 16

(C)-2 15mm/sec (C)-3 20mm/sec

(C)-1 10mm/sec

| ‘i‘

(C)-5 30mm/sec

(C)-4 25mm/sec

Fig.1 Phantom study

(A)schema of ball phantom (B)conventional scan (10mmth, 120kv, 200mA, table speed Omm/sec)image (G)-1~5 helical scans (10mmth,

120kv, 60mA, from different table speed (10~30mm/sec)

10mm T7 — 7 VEEREE % 10mm/sec, 15mm/sec, 20mm/
sec, 25mm/sec, 30mm/sec? 5 FIHDHETZ DT 7 > b
L L, BB HOT— 7 VBB S L
LSRG Tl MIROM G2 RET Lz, £/, LiEo
AF¥F ¥ YEMHDH L, Smm KO BRI HBETE S Z
&, 1 AR T 2B 2 AF v o TEH L, FHilk
DVHETHHIL, D3 DZRET 5D D%EKIZAT) Clini-
cal study |ZHV»5 A F ¥ » 4&ff (screening parameter) & 4
Arlllt.

2. Clinical study

Phantom study D#5 #> & Clinical study (2 5 4t #
Table 112739 screening parameter & L, screening parameter
DFERIGEERET T 5720, VTN DER D screening
parameter CHAZE L7274, 5%t Zroutine parameter (Table 1)
TOREZT>72. &b, EEICHE L2S0EFD S 5,
404EHIIZ ProSeed Accell T, % 72104ERIIZ4F L Tld HiSpeed
Advantage & 7z,

Rl 22 | 2R (Smm&d#, 5~10mm, 10mmbl ko 3 B
I3, MRz LERE, BEE, fof(77, [E
SRR, WS, SEMEL, %25, BoBox®
routine parameter £ screening parameter [ J5 Tt S 417z
b D, Droutine parameter TIfH X 15 & screening param-

ERL9E 1 H25H

eter CHEHH SN h o723 @, (Bscreening parameter THiHY
&N5 broutine parameter TR S o b0, 124
JAL7z. Routine parameter & screening parameter i J5 Cfif
BENDHD, HAHIE SmmEPE TR L @ TR s 1
ToZEw FLOTEZE L L, screening parameter TORZFR
EHES L7, RICHGHBRBREEECT 2 L2851
HEEN DR % 59 % HE9C, routine parameter & screen-
ing parameter D\ T LRI S Lk dr o 700w 23 %
&L, BoN/AT— %% SmmEH CEMBK L& %R
L7.

ProSeed Accell |2 THERT 247 - 7:40B1 O PMERIZH 120141,
L2060 T2 ~904% ((FH462.14%), % 7:HiSpeed Advan-
tage | = THRET 24T o 72 10O NERIZEBH: 6 B, i 4 T
64 ~91 R (F3973.7:) TH 5

w R

1. Phantom study (Fig.1)
ERIMZ60mA F T L 7 — 7 VB EEE 1 0mm/sec T
1% L 7:1% (Fig.1 C-1) iZconventional scan (Fig.1 B) & &
L, BENICIZIEZEAERWEASN o7, F—T N
BBHEEAHE < 72 512 CWER RO T —F 7 7 7 M

13
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Table 1 Scanning parameters

@2% 1 WERD BN, @ldk {, screening pa-

ProSeed Accell
(120kv 10mmth)

Screening parameter

tube current (mA) 60 60
table speed (mm/sec) 20 20
reconstruction pitch (mm) 20 20

Routine parameter

tube current (mA) 200 200
table speed (mm/sec) 13 10
reconstruction pitch (mm) 13 10

HiSpeed Advantage
(120kv 10mmth)

rameterﬂ’)ﬁﬁfﬁfﬂ$ii93% THolz. 10mmIH) K
SVIEHIEE, OP16WEDH Y, Did% <, screen-
ing parameter DIHEIRIHEE100% TH - 7245, @1
Bl (Figd)d 0, FON— v R 2— L% fREL
FhEA b DTH o7z, kv Lk, O
38, @A 2 W (Figs)@Booh, @i <
screening parameter OFFAERILFI5% TH o 72, &
XEf'i‘“"ﬂi OA%25%5%, @h%2 #iZ: (Fig.6)H 1, @l

G287, screening parameter DFFZENE L3 % TH
ol FOMDIFEIT26W R S, <X Trou-
tine parameter £ screening parameter Ol 5 CHEE S
7zl

F L ) BERUIARHEL LA (Fig.1 C), wfhos—7
VEBEEIZBWTY, $XTOKE SOWROELESI
HHFETH o7, LA L, Clinical study \[ZHVB 5L L
T, 7~ 7 VEBEREE2Smm/secl EDEIE7T—F 77 2 b
WKL BMEDHANEZFLL, £727 — 7 VEHHEE1Smm/
secLL T Tl 1 BIMERAE E T IEii#f a2 Ax v 52 48
HEELERADZ 2o TLE I WREENBwEBbhi: 7
¥, Clinical study 213 b #RGEO P WEHTF— 7
WAZENERE20mm/sec, PG EFE20mm (O 7 — 7L

BHERELSEL LARESROBETH
% 728) % screening parameter (Table 1) &
LBEWwWAZ EE LT

2. Clinical study (Table.2)

Effif e AF v T HIUETHo 72
2T A AREIE 9~ 148 (FH11.4 ) T
Y, FY7 4N L16T7/1 HERND
& EPITEINEF DEIZEAL 7 1V A1
T ZEDWEETH o 7z,

ProSeed Accell T % 17 o 72405EHILZ
B TR SNICRRZE DPIER % Table 2-
AR L7:. SmmRiOMEHEIZ, ©
routine parameter & screening parameter'?)
Wi /5 TR & 7z b DH40IHEE, @ rou-
tine parameter CH# 1 & 115 & screening
parameter CHEH S e Ao 72 H OAT130%
ZHY, b DRIHREEET D
INEETCHIBED /= ¥ L F ) 22— A2
IHEShTHRBE I P70 D
(Fig.2) %%@ - 7z. (3) screening parameter
THEH £ 415 broutine parameter THEH &
Nigdpofzb D8 HERDLN, ZD
8 HEDNEIE, RIYMEDWIER % /N
B MhEZ b O 7 7% (Fig3), BLO
FAZIRZEDMFAET A Droutine parameter T
M SN aho/2bD 1IHETHY,
screening parameter DFRZARIHF1176% T
Holz. 5~10mmDIEHFIE, OH1455

14

HiSpeed Advantage CHiat %17 72104EHI 12 BT

M S N7 ARZE O PR % Table 2-B 1273 L 72, Smm
RiGOREE L, OIBIHE, OF120% (Fig.7)d» b,
screening parameterFHZARHEI376% TH >72. 5~10mm
DFEFITE, OH9HHE, @A 1 7H% (Fig.8) B b1,
screening parameter DI HIZIZ90% Td - 7=, 10mm=11
DREWEHEE, OFI6KED Y, @21 KERD
1, screening parameter DIFZRIFIL94% TH o 72, ?‘x.ﬁ
WAL 1 WE, FZoMoBEIRGRERIES A, $T
routine parameter  screening parameter D] 5 THEGE S 11,
screening parameter® i Z R H 5813 100% TH - 7.

Table 2-A Detectability of the lesions on ProSeed Accell

nodular lesions linear or band
<5mm 5-10mm 10mm < like lesions infiltrations others™

No. of true

parameter (%)

lesiore 54 15 16 40 27 26

No.of @ 40 14 16 38 25 26

@ 13 1 0 2 2 0

® 8 0 1 0 0 0
detectability on

the screening 76 93 100 95 93 100

(1) lesions which were demonstrated in both of screening parameter and routine parameter.
(@) lesions which were not demonstrated in screening parameter but in routine parameter.
(3) lesions which were not demonstrated in routine parameter but in screening parameter.
# other: bullas, bronchiectasis, emphysema, atelectasis, etc.

Table 2-B  Detectability of the lesions on HiSpeed Adv.

nodular lesions linear or band

parameter (%)

<5mm 5-10mm 10mm < like lesions infiltrations others
ho. ot ue 51 10 11 17 1 7
No. of (@) 39 9 11 16 1
©) 12 1 0 1 0
® 0 0 0 0 0
detectability on
the screening 76 a0 100 94 100 100

HAERSRE 85748 #1
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Fig.2 63/m nodular lesion (3mm in diameter)

(A)routine parameter (B)screening parameter

In upper lung fields, the small nodulle ( 1 )was not detected due to the partial
volume of chest walll (apical pseudo-pleural thickening)in (B) (4n).

e, QR QR N
{ ’ -’ ' 4ﬁ!'
. 4 ‘ 4 o | 2 ‘

3
‘ﬁ

A small nodule was detected on(B) ( 1 )but not on(A).
The vascular branch axial view was misdiagnosed as a small riodule on
(B).

(B)

Fig.3 70/m nodular shadow (2mm in diameter)
(A)routine parameter (B)screening parameter

SERE9E 1 H25H

HiSpeedAdventage Tl & N -iHZE121E, Ol
o,

Routine parameter & screening parameter O\ 3 117
TLPRE S Do 72 mEISTLTIE, E5I10H
R IR SmmOEi{£ TIEE L7z, Routine parameter
THit S 41, screening parameter I E Mo 72
#5213, screening parameter % Smrn [HIFE T FHAEAL L
TZfR T X THHEH S, screening parameter T
fRih Sk o 2R EHEERB MR TH 5 = &
HERE S L7z, 72, screening parameter TR S
routine parameter CHTRH! 2 4172 - 725%% 4 routine pa-
rameterDFEMI 245, B L OBOBOO Smm
MR REIT A2 L2k Y, KM OIS %
ANEETE BEZ b O, FIHENFEAET L L LT
— YENTREEN R o700, BO— 10
R 2= L RELHER 72D 0, OVThPTH
H T EHMER SN, EREEMEMFEELTs L
&Y, IREDOFEDM ORI L7,

z =

—RIEFOHBTCTE H V5354, F O
DFFEFEHICE L CIIXHRIc X 55808 R 7 Lk
BETHILIZLARLE OB RS, 1
mﬁ%uﬁﬁ%%%ﬁ%mumquﬁ%iLwt
SNTWAHYY, SRIDIRFNIZ BT 5 ERROPEE R
(il LTV&\#,HnET 618 % J3 |24
% &, Db screening parameter & L THIV/25%
ENXZDFEHELMEL TWEHbDL#ER D,

Hdlf“1ﬁ"‘0“'if% 7o B WHCE ARG & B R L 723

, HEBMEREIZ b I bPHESRS, &
@tb%%ﬁ%l]ﬁ@%kTﬁZ#v?f%tb
WK T =7 VEEEE I EEFEE Lwbo L
BEhad, SEOFEEFIZBV TLLMME O
HUZPETH 272 A T 4 ARSI 9~ 148 (FH511.4)
THY, 15HEORIEDTiHETHILITAF "E’ v Hlj
OO AEEH S EHII L A EDOHHE TLGE
N—T%:&ﬁ?é,%if?—f»%ﬁﬁﬁ%
20mm/sec & 0 # { T AUIRMEGRE L Skdo 7o,
—0, —RKBREZOmE, EARNIIEZE DM A
EIFRIRAECHIR T E 2 b DT/, Bk
SRRIZ LB B O R 2 W LI SEEIL T TT )
FEPARRIZI L D EEbh DY,

HEILOEEB & 07 — 7V EBELEE ORI
THOWEHOLILE R L, HEMHRAOELZE)S
EZEIND. EEKETIXEGRAWS & / 4 Xhs
B LR SR AME T ¥ % [t A3 5 A Phantom
study TIZEDFEIHEANCIZIE L A B E T
% 7=Clinical study |2 BWTHIFL A EHEITRE SN

Z%pro7z, ZiUEPhantom study (238 T 3 Clinical
study lZBWThIREE Ny 2 7S Kooy b5
ANDIERICRIFTHY, /A4 XS TOHWEN
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(B)

Fig.4 50/m nodular shadow (11mm in diameter) Flg.5 72/f linear lesion

(A)routine parameter (B)screening parameter (A)routine parameter (B)screening parameter

A large noudule was detected on(B) (1), but proved to be the partial vol- A linear or band like lesion was detected on(A) (1 )but not
ume of the bone on(A). on(B).

-.

229 ii> '
v " L 1iii E
'!||

.9

Fig.6 53/f infiltrations

(A)routine parameter (B)screening parameter (C)5mm in reconstraction pitch of (B)

An infiltration was detected on(A) (1 )but not on(B). The infiltration was demonstrated on(C) ( 1). There was no remarkable differnces in
the image quality between screening parameter and routine parameter.

AI A
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Fig.7 64/m nodular lesion (3mm in diameter) (A)routine parameter (B)screening parameter (C)5mm in reconstraction pitch of (B)
A small nodule was detected on(A) (1 )but not on(B) (1 ). The small nodule was dermonstrated on(C) (). There was no remarkable dif-
ferences in the image quality between screening parameter and routine parameter.

(C)

Fig.8 72/m nodular lesion (9mm in diameter) (A)routine parameter (B)screening parameter (C)%mm in reconstraction pitch of (B)
A medium nodule was detected on(A) ( t )but not on(B).The medium nodule was demonstrated on(C) (1).

FEH 94 1 25 H 17
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CRBESNDIELEOREBEIRIZS ErL L BbRL, 7
— 7 VB EEE ORI B UL R O 17 | B X U
BERREDERAL” & Vo LRIV BB A, T—F 7727 D
B X 0 EE 3510 LRI RE b RT3 2 W REIE NS
%' Phantom study % #& 5% & 7 — 7 IFEENEEE AYE 72 B
BET—F 77 7 MIFEE L 2 ) BIROB IO RHBAL,
BB/ Ny 7 775 7 > F DA —AY % 7R R 4 I i & R
2 o7z, BERONY) ANCTIZBWTT — 7V BEHERE %
Wy ZEiZLDBOLIWRI BT —F 777 M
pseudolucency, parenchymal inhomogeneity, apical pseudo-
pleural thickening /¥t S LTV 529", Phantom study T
B HiFzT—F 7 7 7 blidparenchymal inhomogeneity ¥
& U pseudolucency L MHEN B  DIZHILTE L0 L Bbh
%. —J, Clinical study|Z V> CTroutine parameter & screen-
ing parameterOMWE # LI L T 2D L) R T7—F77 2 b
DEFIPREAIIIIT L A LR 519, Phantom study 7
SrFlshiziiropgEiitwbotBEbit., L
L, Phantom study?* 5 (&-F{ll[# T & - 7zapical pseudo-
pleural thicking (WBED /S— > v WK 2 — LT —F 7 7 7
M) (Fig.2)1&, MIBSE T o/NRZEOR 2 W35 2 &
Y, WEBRHEBIIROCET ST —F 777 bo—>L
L CRRET 2 LEFHL DL Ebhr:,

Phantom study & Clinical study O¥EZEMHE% i L T
Hb L, T— 7 VEBEEEE20mm/sec, FHEEE20mm®
%+ C, Phantom study (> BV TIZTRTOBEKOHFLD
W AST§ETa o 7295, Clinical study Tl SmmZER D/
B OBEEIZHTS% LABENT, FRIEND D 5~
10mmDFEHIHERLHIRG, BEEIZB W TOIFEBHOR
HabIhH Y, EEOBRREIZBVTEA % ) BEEIME
TL ZOERAE L TRZEDHIERHZEDFOCTE (iiE

EDAY FT AL DRBENDEBENEEFE SN2, Ly
L, BRI Z Smmic L72fRTiE, screening parameter
ICTHIH T E Do IOMENTRTHIE S, F 726 R0m
EOWHRE/MEET & BHEZ 72 b 0%, BEIREIFEET
% broutine parameter CHHH SN o7z b @, Fo—3
YUK 2= LA EFELBER 720 DB FFEOH L B,
KT AHIENTEL., IO OERENS, WG
IR ERILEICR D EET ARTO—2oTH DI L ASEE
Shi. =k, ZORRIIBHEOT — T VEEHEEHER)
AF7AAREZ X BPITRE T THET— 2 IZidvbw s
AL RBEGHRL, R)a—LF—% L LTUETS
ANYHNVAF v » O bENHEIEE T AR EED
L7z,

EifgHER I £3\2 Tlung algorithm 2 F w72 77 ks sk 2s
DR A LT 5 L OHEXH LAY, SHdbhbh
DIFEA Tldlung algorithm % IV 7-Hispeed Advantage &
e /2o 7zProSeed Accell TOIFEAHIZRIZIZIZFEIE DR
ROEON, FEBH~NOFE IV OLEbN, &
L%, lung algorithm % F\2 % & ZRFSILE O BT 52 25/ ek i
BRICHH SN TLE Y EFIPHRIDOTR LW EEZDS
sz,

A mIFV 7z screening parameterid, SmmbBL_E S,
HREBLURERZICRETE 2o b ODPHFEL,
SmmARDOFENHITEL I LA AL LZHE, 612
FiEt3 2 DEMEAEE &N Lo L, S EoBs» 61
PRGBS DS AR A I b BT A RFTH A L
HoER), HREERSPT—7VBEEES 22 2T
b, BRI E L 5 2 L1 IR REATH)
ETazbdtbhoiz,
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