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WFZER R OMEBE (330) @ It was confirmed that radiation doses absorbed by thoracic organs
during ECG—gated coronary CTA were different according to the acquisition technique and
heart rate. The estimated lifetime attributable risks of lung cancer incidence in patients
who underwent ECG-gated coronary CTA were 0.006% with the ECG-gated high-pitch
dual-spiral mode, 0.034% with the ECG-gated step—and-shoot mode, and 0.073% with the
ECG-gated low—pitch spiral mode, respectively. Each acquisition mode should be selected
appropriately, and it is necessary to carefully consider the risk for deterioration of
image quality when the ECG-gated high—pitch dual-spiral mode is applied.

SRR ERA
(BHEHAT - 1)
RS fr11eE 2 o &t
2009 4 3,000, 000 900, 000 3, 900, 000
2010 4R 500, 000 150, 000 650, 000
w® 3,500, 000 1, 050, 000 4, 550, 000

WHIE5TEF < CT Beffisy, W RRatil~
BB DOSF - fIH © NESRERIREES: « B EE
F—U—F: oy AR, CT, U<, WER, WIHRE

1. WFIEBHAE S MDY 5 (3) —5C, ECG [AIHIEENR CTA IX, ZDfg

(1) 645 CT 72 EDR Y 22— I CT DO LR
VY, EEIRO RN X FER A 72 ECG R ED
RCTAIZ L » THTON D DB ERKE /LD DD
5.

(2) ECG [RIEAFENNR CTA 12 L - T, Hez2a{Mm
DI 6T, BET T — 7 OVERGE S A FET
H DI, FRZEEEK LEE 72 D AhE L9
VIEHEBINRT 7 — 2 (Magstk 77 —2) @ CT
Ry R A R A Tl S R T A - 2
<ATbhbhTn5.

WORRED D, X< BEDIEFITEOR
HLLTHALNTWAD., I BEL ThE
R0 AR A 72912, ECG [FIHIMERE A % ¢ o
WZE R A BV SRR A O L 72 7R,
ECG [FIMIFEENE 2 % v L VEZ T L -
AREL T o Tz

(4) Zib OFREA A L 72 ECG Rl eEEh ik
CTA DEE M ZIT - 7-FFE D% < 1%, [l
WHEIE S BREDOHER BTV, BRSCE THE L
TW5. LML, TORFEITEBEBICERIN



DRSS (CTDIvol) ZH#ERLTWAIZ
8 X9, CTDIvol (FXFEFEDOWILHRE LV HIK
VME L 725 Z ERH LN > TR, 1B
TR ER IR B AR R TE TV D BTz
RV TH 5.

2. WEOHB

(1) ECG [RHEENRK CTA FEfTH IS 1T 2 HaEh
iR O & 2, R - e 2L
SHTG AT OV TEHEMICI T2 L & b
(2, CTDIvol 7 fis W Ik i~ D HL AR EL
FEH LT,

(2) ECG [RIMIEEBINR CTA & afT & AL7- s
D2 x5 & LI BE R, AR
W IEER AR BHEE, B L OEPAY 2T
Dtz 1T~ 7.

3. WD Ik
(1) 64 1| CT (233 1F 2 figeas W SRR = D ) E
PLFOFNET, 64 41 CT (LightSpeed VCT,
GE Healthcare #1:8) % FH\ T ECG [F1HH = E)
ik CTA 21878 U 7= B & itid T L 72 BR D i W
IR B A I E L7z
O~ 7 > N LAOFREFHFEAHDIRD H
b, Khges (L5, OiE, B, e, s,
Fofw, Motk F2JE) \CHYT S, 7=
—IVEHORERT IR Y 43 CRLE L7
QECG [FIHIMRARE A & ¥ B2 L-56
(0% 60bpm), ECG [RIHEAMESE A 2 v 51T
EEN H BV O LGS (i
40, 60, 90bpm) , ECG [RIHAFEMRSE A &% v k%
WH L7546 (04A%k 60bpm) ZFEE L, il
W77 b AERE L. IRESEER LIS
R

1 RS (64 51)CT)

@OE LN SRR EM L v, EEICER
S5 CTDIvol 7> b fiskam W SRR LA~ D B
1R & LT,

(2) 128 %] 2 A& BRI CT 12381 5 a2
DR E

(1) L FIEEDFINET, 128 41 2 BERA CT %
FHNT ECG [FIHEEEIR CTA 2487 L 7=
FEAT L 72 BE OB W R & 4 I E L7z
HEX, BCG RIHMEHEA X v ka2 A L
e ty, ECG [RIMIFFIRIE A 2 v L2 mH L
Te S ty, ECG [AIH M —EEE A % v L 1E%
WA LSS (2 T0HE 60bpm 2 4HE) (2
DNTITYY, ENE IR E A FH L
7. B ER 2 1R T.

£ 2 Hg st (128 51 2 EER CT)

WP JiE FEdRhE R hE
s (mm) 128 X0.6  128X0.6  128X0.6
KV 120 120 120
oI 0.17:1 N/A 3.4:1
mAs 340 340 340

[ i e ]
0.28 0.28
(s)
i ve- A4 k|
153 172 153
(mm)
RF T
N/A 35-85 N/A

(%)

WRfE MR+ ZEER AR

2% (mm) 0. 625X 64 0.625X64 0. 625 X 64

KV 120 120 120
[ 0.16:1 0.16:1 N/A
BT (mA) 700 200-700 700
[ i
0.35 0.35 0.35
(s)
PR B H
150 150 175
(mm)
AVarave/4
N/A N/A 200
(ms)

OF W DT, BEFHIZHTE DEILE
ZINZ T B CRAEME 2 A IR0, fidds WU
EiEZ R L7z,

(3) BRIRIEGIEG DOULE - FRHT

D& RKFMIBIRIEIC BT, SEEIREEN B
B ECG [FHAEEN R CTA %, ECG [F)HAMEEE A
X v V5, ECG [FIIFEMENE R % v 1%, ECG
IR 44 =t — EEMRAE A & ¢ LED R S A
R RE LT BT, 128 41| 2 & ERAY CT
ZHWT, B OBIERE L RO SIS
THEAT L7z, ERERIERIFEE 139 51l 2 IN4E L
7.

QOB Wetng OWgIZHOWNT, AT REWNE, fi
FrR, AT REIRIC RO BE.CMEk & B E
L, ZOWNED CT EDOIEUE(F 74 Wi /) A
AEOEELE LTk Uiz, £z, HdRE
& 2 A4 BRI, SIERIEGROZEN T
DEFREE A A BePERH (1 FFPAATIRE, 2
A4y, 344y, 4 Te) L.

(4) AEFG VA7 OHEE

(-@THEH L, EEICEREIND
CTDIvol 7 b g e AR A~ D WA AR %
HWT, S#rE ot LOHE (Ko H)
ORI EEHETE L=, ZOHEEE L, BEIR
VII Phase 2 report ([ZH&rR Si7z, HHRE



B0 OEEREE) A7 LY, iBNABIN
N ADOREICET 2AERTE Y A7 &4t
E LTz,

4. WRZERHE

(1) 64 1| CT (233 1F 2 figeas W SRR = D ) E
O s 7 251 D s W IR & 0 I 78 7 2 %
X 1127, #REHRUT X0 RSN S
B0, EEMABELREMCLY, VB
6. 4% D N 2 W I AR B DRI AN ATRE T H - 7=
F 7, B H B TR 2 O L7 ECG [H]
HRHE A v > L el L C, ECG [RIHIFEMR
¥ L TIE, T 68. 1% NI B
BN AHETH - 7.

WAL E (mGy)
0 50 100 150 200 250
N5 [——
oR T —
o —— = EiE
ragn —
| u SEiE+ T
5 —
EE —

1 i 75 20 DI ER R B (64 51 CT)

@ IE DO BR RV B OB ERE R A X 2
VR, DA L0 s AR E N 2 D,
D I%L 60bpm Tt b IR RE IR R & 722 5
ZENHER SN,

RIRRE (mGy)
o 50 100 150 200 250

S

AU —

P
FeRn

s

wh

W40 bpm

60 bpm

W90 bpm

B2 BRI Ol R (64 51 CT)

OfF b it W R L EH L7, %
EICEREND CTDIvol 7> 6 N B I 3 B i
~OFRE A F 3 IRT. BRSO, Mo
TiX, CTDIvol M6 DMFEALREN 1 & L[al-
TWA7=, CIDIvol &R 5 721) Tl
figgr WU R B 2 /R L C L E 9D Z &
72 BT, T OHRARECC fkas WU & & HE
ETDHIENKETHD. 72721, ZOHE
RENIT D HDRREDRRZENE EN DT80, &

BEALETHD.
# 3 N A FAR A
g HRAR K
A 0.9
Sl 1.8
Jiti 1.0
DiNENEgi] 1.0
i i 1.
B e 0.9
et 1.1

(2) 128 #1| 2 A& ERHA CT 2 31T 2 g W U Ao B
DOHIE

i 07 2B D g W IR B o I E RS SR %
X 312”9, ECG RIMMENE A v o & Ehilik L
T, ECG [FIHAFEMBSE A 2 ¥ o Tl 1) 53. 5%,
ECG [F] ] i — HIRHE A % v » TIL Y
94. 6% g #a e I AR B DI N AT HE T - 7=

BRI (mGy)
1] a0 100 150 200 250
D [ —
] r.
Fepy [———
i [—
= 5K
mn [— = Jigie
iy [—— n EE

X3 s )5 20 0l g AR
(128 %1 2 & BRI CT)

(3) ERIKIEG O fEHT

(DECG [FIHIMESE 2 2% ¥ > Z W L 7= D% 33 JE
i (%% 76. 621, 6bpm), ECG [R]HFEHEbE
A Y v %A Lz ol 88 SERI (L% 68. 1
+10. 5bpm), ECG [FI & — EIZE A % v
WA Lol 17 ES (LS 59.1+
6. 0bpm) Tdho7-.

Q&R H N TH LN mE O 1T RKER,
Wlis AR, FATRERD SD il ORI EfE KA % 4
129, ECG [RIHEAFEBFEA v 2 WM L7
ERD AT REIRD SD 73, ECG [FIINRLE A %
YyrEBEALEEoZN LY AEICEL R
S>7=0 (p<0.001, Kruskal-Wallis Test),
s, RSN DHRERZITR
OB T,



# 4 WEIHFAB O SD il

fixse SD il (HU)
kAT Jiti e T
KENR RENR
R fE 12.55 | 16.69+ | 15.46+
+3.32 4.56 3.72
FEnR e 15.65 | 18.24+ | 17.55=+
+3. 80 4. 45 5.11
ERIENE | 14.86 | 18.82+ | 17.46=
+2.58 3.37 3.29

Q@ZWrZB T 2FFAE (4 AR 1%, ECG
[FIHIESE A 2 % T 3. 6+0. 6 /5%, ECG RIIFE
WESE A 3 ¢ o T 3. 7%0. 6 5, ECG [F1H s
FHMNEAF v T3.240.6 /5 TH Y, ECG [A
il —EIRAE A v 0, DB R T
% 67bpm Ko 7212 H B> 59, ECG [A/H]
FMRIEA X ¥ LV bHFRENHEEICH D
R Lo~ (p<0.01, Kruskal-Wallis
Test).

(4) EEFEHY A7 OHE

(DBEIR VII phase 2 report X WH#EE L7,
e B D, BHEORNAFAEICET 54
EHE) 27 2K 4R, REEEY 27
DX, ECG R mEnE — HARIE A % v ik
T 0.065%, ECG [A]¥fiFEMRANE A ¥ v 15T
0. 036%, ECG [FIHHESE 2 & ¥ > 17T 0. 006% T
HoT.

£ 2 8 88 B

S HFSIAY
(100000 A H1=-LUD )

=]
o
ol B
0O
bl

|

0 50 100
£ (&)

4 AEFLY A7 (BHEMRAL)

QREBRICHEE LTz, e 500, kol
DAFEICET HAEERG Y A7 2K 5 1R
T AEEFRG Y AT OFHEE, ECG (R
T EEMRREA ¥ v 4T 0.013%, ECG [EHAFELR
FEA v 17T 0. 066%, ECG [F]HREHE A % +
ETO0.128% &, BIRIIZEMEL Y LY R
D < I DD B o T

250
f 200
e
X3
= 7 150 HE
kS S,
Mé 100 g R « JEERKE
H% o - o EEi
o ._______'__w
0 20 40 60 80 100
Fi (R

BJ5 AVEFEG D A7 (i)

OFRIBRIZHEE LTz, fEZHFABID, LD
DAFAENZET HAERERG U A7 %X 6 1R
T, EEFE Y 27 O, ECG RIS
ZEMBHE A ¥ v 5T 0. 005%, ECG [RHAFENR
WEAF ¥ V5T 0.008%, ECG [RIHAMENE A % v
VHETO0.010%E, i ADOFNLVITY R
PMEL A2 DA B o 7.

=]
(=}

. BERE
. b « JEeRAE

EEHEYRY
(100000 A357=L > A 8%

oMW B oy
=T = = [ = e == (i = Y =]

p: - ZEGIE
[ ] o

0 20 40 60 80 100
T (Z)

M6 EJEFGY A7 (s A)

(B) F&

ECG [RIHAFEEINR CTA 1%, R HRIC L v
IE<HREBENRESSBERIBETHD Z L,
MREZREITT S Z D, MidA - LA
RAECHETLAEERTE Y A7 OREZ R
THENTE, Db rAuL, W
B DAL, DO ZEM T2 &Nk % 1
Fz27- LT, EUNTGEIRENWAZRETHS.
F7o, MEIZEG UT R WA VD 2 L,
WIE <KD EIZEWTHLEETH 5.

128 %1 2 & BRI CT | "Ci FH mIAE 72 ECG [R1HA
R T EMRAE A SR v L HEIE, RESREEX Y bk
ELSMEEZRIBICIEKKT 22 &N TE kK
HIETHLN, BHTAREDIRTE2MES Z &
LBV ZZICONWTHLEERSEET S
PVEERH D,

5. ERFEERE
(BFgEfEeE . WFFE s K ONEEAF TR 12
IR

(RGO (Bt 3 )

O IAEth, B E, /ERER, oL,
e FHIGTE, SRS, JIDEE—, IIAK
7, SRS, Aifa) & O R




ﬁ%%%#y%ﬁﬁbkﬁ@%CTﬁﬁ

B AT B EOFAN. B ARG
&{h%x%ﬁm, vol.68[1], pp.59-64,
2012 (&HA)

Kosuke Matsubara, Kichiro Koshida,
Kimiya Noto, Tetsunori  Shimono,
Tomoyuki Yamamoto, Osamu Matsui.

Relationship between specific organ
doses and volumetric CT dose indices in
multidetector CT studies. Journal of
Medical Imaging and Radiation Oncology,

vol.55[5], pp. 493-497, 2011
(peer—reviewed)

Kosuke Matsubara, Kichiro Koshida,
Kimiya Noto, Tadanori Takata,
Tetsunori Shimono, Hiroko Kawashima,
Tomoyuki Yamamoto, Osamu Matsui.
Estimation of organ—absorbed

radiation doses during 64-detector CT
coronary angiography using different

acquisition techniques and heart
rates: a phantom  study. Acta
Radiologica, vol.52[6], pp.632-637

2011 (peer-reviewed)

(FpeR] GHoth)
@D Kosuke

Matsubara, Kichiro Koshida,
Tadanori Takata, Haruka Koshida

Hiroji Iida, Osamu Matsui. Radiation
dose, image quality, and diagnostic
acceptability of 128-slice
dual-source computed  tomographic
coronary angiography with prospective
electrocardiogram—gated high-pitch
spiral mode. 24th European Congress of
Radiology, 2012.3.1-5, Austria Center
Vienna (Austria)

Kosuke Matsubara, Keita Sakuta, Haruka
Koshida, Kichiro Koshida, Hiroji Iida,
Osamu Matsui. Radiation dose and
physical image quality in CT coronary
angiography. Radiological Society of
North America 97th Scientific Assembly
and Annual Meeting, 2011.11.26-12.2,

McCormick Place (USA)

Kosuke Matsubara, Kichiro Koshida,
Tadanori Takata, Junsei Horii, Hiroji
Iida, Osamu Matsui. Estimating the
lifetime attributable risk of lung and

breast cancer due to 128-slice
dual-source computed tomography
coronary angiography. 14th

International Congress of Radiation
Research , 2011.8.28-9.2, The Palace
of Culture and Science (Poland)

Kosuke Matsubara, Tadanori Takata,
Kichiro Koshida, Katsuhiro Ichikawa,

Kimiya Noto, Tomoyuki  Yamamoto,
Tetsunori Shimono, Osamu Matsui.
Radiation dose and physical image
quality in 128-section dual-source CT
coronary angiography: a phantom study
23rd European Congress of Radiology
2011.3.3-7, Austria Center Vienna
(Austria)
AR, B E, /ERER, MRk
R AL, & AR, JEAREAE, BmE
B, JCoEE [ e EE R E A X v A
A L72E B8R CT M ICIs 1T 2 piigiR &
DFHMM. B AFER R P22 55 38 [aAk
RS, 20100100 14, IEEE®E 4
— (EHRIR)
Kosuke Matsubara, Kichiro Koshida,
Kimiya Noto. Relationship between
specific organ doses and volumetric CT
dose indices in multi-detector CT
studies: estimation of specific organ
doses in each patient. 3rd Asian and
Oceanic Congress of Radiation
Protection, 2010.5. 25, Hall
Funabori (Tokyo)
WJFEM, AERA, BRI ERR, /N
i,ﬁiﬁg%,mm*ﬁ,mxﬁﬁ
MﬁMﬁ%%wt?ﬁmcﬁﬁg

Tower

%Duﬂ§ﬂ2#?§a R J5 d)?ﬂé&ﬂ)ﬁ%b‘
&iﬁﬁﬂuowff.HKW%ﬁ&

225 66 [T K43, 2010. 4. 9,
R T 4 AR (PRI

Kosuke Matsubara, Kichiro Koshida,
Mutsumi Kooka, Shinjiro Hirao,
Tetsunori Shimono, Tomoyuki Yamamoto,
Osamu Matsui. Absorbed radiation doses
of 64-section CT coronary angiography
with different acquisition techniques
and heart rates. 22nd European
Congress of Radiology (Vienna),
2010. 3.4-8, Austria Center Vienna
(Austria)

Kosuke Matsubara, Kichiro Koshida,
Masayuki Suzuki, Tadanori Takata,
Kimiya Noto, Osamu Matsui. Effective
dose in cardiac CT examination:
usefulness and influence of the ICRP
recommendation in 2007. Radiological

Society of North America 95th
Scientific  Assembly and  Annual
Meeting , 2009.11.29-12.4, McCormick

Place (USA)

(£ Dfth)

H—

D— U

http://kurt. kanazawa—u. ac. jp/souran_ku/
info. php?teacher_id=857



6. HFIERHRK

(1) WFgefRsE

KA #%5 (MATSUBARA KOSUKE)
BIRKT: - PR R - BhL
9535 30507372

(2) WFFE55 14
L

(3) HEEHF TR
L




