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[(# E] B AFPUE CT(dual-source CT,DSCT)IE NP7 SR B A ARG & 7R 20 Bk A& (CTCA) WP i i B, 7
%1285 BIEE 12T OIR B K0S 70 IR /min FLOERUEE FEHLAT BUSE S0 4L (145 41) Fw BRZH (140 1)), SE3 21 A TR RE ]
P O P B A, o B A L o T B T T MRl , S A AT IR b 43301 33 61 .32 i) 2 JE 9 AT R AR sl ks
S (CCA), FH @ K30 ELERPZH CTCA XSRS IR T PP 38, A ST REAS ¢ 4G50 LA 20 A8 A St Dk RV B i 1T oy e R B B2
FIA SRR &, F Kappa BRI PILL CTCA 5 CCA K2 nd el R Shlike 28 BEPRAl A9 — S0 | B A B S AR AR o A58 e
HBBEARERPAR, R AR IRA S S ARSI B rT P 25001 0 98.4%(1 787/1 816) ,98.1%(1 717/1 750) ,
ERTEHEIFE L (X = 0.14,P = 0.706) ; T UG BT PF53 53 3120 (4.42 + 0.64) 43 (4.41 £ 0.65)5 , ZF TG E X (1 =
0.38,P = 0.710); B4 CTCA 5 CCA ZWi AR BIkAE 78 BE i — B R 0 25 5 43 51 /& Kappa = 0.829 F1 0.845, B X 12 Wi w4k
B FE Y — Btk BG et 25 18 X SEU0 2H R HRZH AR 42 32 WA 80 SR ) 243 301 02 (4.60 + 0.98) F1(12.60 £ 1.90)mSy,
Wi 22 A G2 F 2 L (¢ = 44.8,P = 0.000), £518 05> 70 IR /min HOAREE SR FE I M7 91434, REREARIEIZ Wi T 7
B MG i, X bR Sl o A B HA A e IS T IE R 1, SR S 3 PRI A 3
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The application of dual-source CT of adaptive sequence scannings technique in the low-

dose computer tomography coronary angiographyrtery
QIAN Ping-yan,FANG Xiang-ming, CHEN Hong-wei, DING Guo-liang, HU Gang-feng, CHEN Yin, WANG Kai
(Department of Radiology Imaging, Wuxi People’s Hospital Affiliated to NJMU ,Wuxi 214023, China)

[Abstract] Objective:To evaluate the application of adaptive sequence scanning techniqueology dual-source CT (DSCT) in the
low-dose computer tomography coronary angiography (CTCA). Methods: Two hundred and eight-five patients suspected of coronary
artery disease with heart rate > 70 bpm and regular rhythm were randomly assigned into experimental study group (145 cases) and
control group (140 cases). Study group were checked with adaptive sequence scanning technique,and control group with retrospective
ECG-gated spiral scanning. There were 33 cases in study group and 32 cases in control group undergoing conventional coronary
angiography (CCA) within 2 weeks. The coronary artery evaluation rate of CTCA between two groups were compared using x> test.
The imaging quality of coronary artery and radiation dose of two groups were compared using ¢ test,the consistency of coronary artery
stenosis in CTCA and in CCA were evaluated with the Kappa test. Results:The evaluation rate of coronary artery in the study and
control group were 98.4%(1 787/1 816) and 98.1%(1 717/1 750) ,respectively. The image quality scores of two groups were(4.42 +
0.64) and(4.41 £ 0.65) respectively,and there was no statistical difference in scores of imaging quality between the two groups (1 =
0.38,P = 0.710). The consistency of CTCA and CCA in diagnosing coronary artery stenosis of two groups were 0.829 and 0.845 by
Kappa test,respectively. The average effective radiation doses of study group and control group were (4.60 + 0.98) and (12.60 +
1.90) mSv,and there were significant differences between two groups (¢ = 44.89,P = 0.000). Conclusion;Using DSCT adaptive
sequence scanning technique in CT coronary angiography to check the patients with heart rate > 70 bpm and regular rhythm can
ensure good image quality and high diagnostic accuracy of coronary artery stenosis,and also significantly reduce the radiation dose.
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CT 5tk 3l ik 1 52 (computer tomography coro-
nary angiography, CTCA) L Z8 B R btk sh bk 8 vl
SETTARRS TC B — i A T-B 02 (B A Bl v A4
IR ) ST IR [ TR e sz 3 AT ST,
AT EARRRE KA A R0 32 1A A8 S o) &, 32
Hit—DHe BARBORE 2, o)l he R
AR S 704 By 28 A AT o B SR R A
R (<70 W/ min) HLOHHUE R AT B 1E
K AR CT  (dual source computer tomography,
DSCT ) & iy P 7 BB Ok £ 45 003 (570 U/
min) FE, 5 LR ] 4 MR 4 i ) 1T 45 o i
FEE SR a5 % bR 8 k1 52 (conven-
tional coronary angiography, CCA)XJ &Rl ks 45 1
PEARVERA P HEAT LA, 03 17 R 3 81 41 4 7 AT )
SRR B KA i AT AN A EL

1 XW&M7TE

1.1 x%

2008 4F 6 H~2010 4F 12 H, fEABEA7 ek 3h
Jik CTA Kt 8 A AMRIE %> 70 I/min, .0
kB FEITE 10 Y/min LA, oMo, o0
B i N o R I E v i DO Bk £ £ Sy N B A TR iy
R4, TNk S AR R A8, 4L 285 B, FHLY
P . SEER AL 145 5], 55 86 i, % 59 4], AF-#332~
80 %, F-14(60.26 + 10. 50) %, [>% 71~98 YX/min,
Hrp 71~80 K /min 65 fi],80 ¥X/min LA 1= 80 4] , 4
J5 46 50 (BMI)20~24 kg/m> 22 [d] , SF-14(22.30 + 0.16)
ke/m?, Hor 33 I7E 2 JAINAT CCA Kt ; X HRZH 140
i, 5584 1], 2 56 f4i], 41 35~84 % P35 (58.21 +
11.45)% .03 71~100 X /min, H: 7 71~80 ¥X/min
63 41],80 ¥X/min L) I+ 77 f5] , BMI (20~24)kg/m*> Z
], 44 (21.80 + 0.17)kg/m?, Hirh 32 fi] 8 & 7F 2
JEINAT CCA Hit,
12 Fik
1.21 #&7n*

X JH] Siemens Somatom Definition X5 CT 4
I, KrARIZEE 6 h, AT 5 min & T S IRAHIR H
A 0.5 mg, AR YINZREE S, K A i 5 5 S04 g
FEANEAH 6 28 T 3 B kS 46 5B [R] )2 S A 4 W D
2, B E ST 1 em 28 F 1~2 em, ITE K
BEHPRIEE Y 11.5 em, FH 18G #lk B8 & 4T %
JlA IE A K, SRH Optivantage XUfE & IR ST 48,
PL 5.0 ml/s SR AR U RIS (P4
1,370 mel/ml, FEHSE R A 7] #55 )70~85 ml, 4H

[F) 3 328 4 S 2 FHER 7K 40 ml, W T2 TR fink % 41 4 15
fH>} 100 Hu, &R 6 s 94, SCHR AR HATHEM: ]
5 3 AR Y A1 5 2 R AE 70~80 IR /min (1)
B, HAMEBEEREWAHBE N 70% R-R 8115,
FHIIA N (70 = 8)% R-R [E]H],62%~78% R-R [A]
WL 2%l [ lE 2 BIAHE A, 1 R e A A A
FVEPERY B2 W ;08 >80 I /min 1Y A H AT H 5L
P RN BEE A 40% R-R 03], FAIHA (40
+ 8)% R-R 81}, 32%~48%[6] ][RI FE A5 29% (8] B 1)
2 JWPRH B R-RRD R X ] 2R 38 H AL 1)
4% 3, IS EGE EIE 120 KV, B H L BMI &
iR T 380~420 mAs, %f FEZH S [l i e,
I IR HEF B . R REF R R-R B 30%-~
70% , R-R AL H B DX ) 2R FH R HL AL Y 20% 414,
HIESH. Sk 120 kV, 4H 7 320~380 mAs,
pitch {8 0.33~0.44,

WL DSA TRk 5 (CCA) KA GE Innova3100
B M AL, 7 25 Wi/s SRAE UG
walfift . RH Seldinge WL B SIKA B , 43 5I#EA T
e AR Bk R % R AE (370 mgl/ml),
FHEARR 6~8 ml, F T, ZEwBRSICR FH U4E (A&
PR BVZERTRM S0k A ) Biffr 30°, A7 etk
SKPTAN R FIZERTRM 45° AAHTRML 30°,
122 BABEFREAIGLE

FHZE 0.75 mm, BFUZN B26f, B 83 KL
Z T AEuh 17 A R Ak P A 55 B K% Y
(MIP) , [ifi T # 2 (CPR) M AR (VR) , i In-
space X Circulation # 7R el R B k4515 B, A
AT Pz,
1.23 BEER=+E

Fiz B [0 I Bih S bR e, X etk s ik R FH ek
RATBET 2 278 250 1 JIC R 2 U Xt etk 3
kA 13 A~ EEATBLATIEY, R R P b v
K5 Al S5 4y I GE BRI, AT s s
W34 01 VRN SR ILN R i G B R
B )2 53 0 B 18 B AR | IAS 1 S48 R AT
s IR 2 H NI 2 4 B 1 B
W, BN A PTG RS 1 A T A
P2, MAEXMELIRG], 4 0 DL B R IER L3 45
LI BT iSWi EE . TR SR sl i BAR <
1.5 mm FYIMLEAVEPERY
1.24 RARFIRIERE F4E

(DCTCA TR B PRB VAL . i 2 7 IR0 E
BUREMEAEEXCHE T, i3 H B AR Bk
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ERREE, DAGEAR SR 7S b B AR L 4R 3 e 78 B e
Ui 1E H AR Bk AR B A 43 LR TR, B
AR A=(B=C)/Bx100% (A A Ifil 45 B 745 2
BE B R A ST O LE LA ELAR, C A A AL
HA%);@QCCA AR S KB AE VAL . th 2 7 R DL L
A ABEETEARHITE CTCA 45 R RTHE R , % CCA A
G VEAS , S AR S A I8 A AR S e
T T A AR B0 | 7% SR A3 R F AR A B30k (TR
1) ;BCTCA B CCA IR 8 kB 78 PPAk A fi ). 45
12 <50% IR FEAE ;51%~T5% 0 F BE B % 76%~
99% M E FEBRAT ;99% LA I R I E

1.2.5 #3445 =0 4&

R FHRRI CT T A 20 5 5 1 D)6 5246 25 A0 A 34
AR AT, i CT | AR A
CT 7 54544 (CTDIvol ) 151 5 4 B & AL (DLP) , DLP
e LA 50 e 4 R k (60.017 mSv/(mGy+m) ],
RISt kA A 1) A R S R (ED) .

1.3 “%itsasE

WG4 SAS8.01 F1 EXCEL2003 %} |- &
BAGEAT G 2E 0T, TR AN B A ek
N, CSRHIEA FIAT x 513 ¢ KB k1T W2 e
ARSIk AT PEM R 8 Fe %5, DSCTA 5 CCA 2 Wik
Bl ke 78 i B — EPEAG 30 45 S H Kappa K55, =
0.75 A —BELF ; TR PR AIIE = ArvfE2E(x = 5)
o, RS REAR ¢ K50 L 80 4 DSCT BIE i
MURTE> FUR ST F L P < 0.05 N ERAH S F

2 & R

2.1 RARFNBRT RN

S H AT B A 1 8851 820 47 ik
B, RS IKAR F el B < 1.5 mm MARBEANHY
BTl 69 A1 70 4> 7E CTCA L RENG A& T
W (PESr=343) 50 1787 .1 717 A EE, Al EHr
HH 98.4% 98.1%, PHLLZ ARSI AT I % 25 57
TGt Fm X (x> = 0.14,P = 0706) , LIRZE R 1,

F1 LA RABKINKT REGREITS LR

Table 1 Comparison of imaging quality of coronary artery segments between study and control groups [n(%) |

20 531 eEEAR B kT Bk 5455 341 24) 1 4%
SR H 1816 895(49.3) 817(45.0) 75(4.1) 29(1.6) 0(0)
paiiEE| 1750 840(48.0) 823(47.0) 54(3.1) 33(1.9) 0(0)

2.2 CTCA 5 CCA Ak hBisk & 7R-AF 69 A A

SAH[RIINAT CTCA Fl CCA KaAe iy 33 1l
HCTCA 2 Wi B2 B 96 4>, Hih B BHM: 89
A, W RIER B 321 A, i BB 315 4 % |
A [FIATF T CTCA Fil CCA KA i 32 Bl i3, H CT-
CA L2 Wiy ez T BE 109 A4S, Horh ELBHE 103 4,
WORIEH B 303 4, HrhEEIPE 294 4, WA
CTCA ZWiie R Sk 2 1 s bE e S | P73
DA | B TN 2 8] 25 S JE G 24 B 3, SEge A
FIXTREZH CTCA 5 CCA 2 Wi etk sh ik pke 7 P 1 —
FMEA I 45 4 ] 2 Kappa = 0.829 F1 0.845, i
X AR BB B ) — B B A St B X
(£2,K1),
23 ARSRERFEAA SIS F AR

S 55 4 e IOk PGB i P43 L X RRZELAN 5, 73
Gy 2Z B L 25 G S (P > 0.05) 5 SE 5 41 5
Y4 BRS04 (ED) . CTDIvol \DLP ¥ Fb % BE2H
ik, PR L 2Z RS A GRITFE L (P < 0.05,%
3)o

®2 LWHAFIIRA CTCA 313 R 3N AkIE A T4 AR
HIEE R
Table 2 Comparison of evaluation accuracy for detecting

of the coronary artery stenosis by CTCA

between study and control groups (%)
S (n = 145) X HEEH (n = 140)
g 93.7 92.0
5 97.8 98.0
FHPE B0 92.7 94.5
ISP T 98.1 97.0
3 it i

3.1 AR M BT IKA 2 AR SRR OR A Y
Jey R

N T BARERG R, R 2 CT LA NERT &S
IEAr KT MR AR AR O RLIEN (ECG) A Zh 22 274
TRORAE BRI BB R A B . PRI, AT
Xof BAARR AR S 50 A A0 D 2 MBSO R AT T R IS
Hsieh 25" FHAFIBE, 78 R-R 18] 5] P &1 s AH i



%3265 8
2012 4F 8 A

ERIEHESE OBUR CT 3G WA P8I BT E R AR SR & b i i F

-1147-

A B RATERMERF SR BK VR MPR [, s R SN BRSPS AL MBS, 8 1 T BB (769%0~99% ) , C.: [] — fE 3% DSA [&l1%

TR A AR B KA FI DSCTA 1245 R —3

Bl RS s R
Figure 1  The imaging of coronary artery stenosis
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Table 3 Comparison of the coronary artery imaging quality and radiation dose between study and control groups

ZH 51 FEUG FHE TS (4) CTDIvol (mGy) DLP(mGy-cm) ED(mSv)
SEEGEH 442 + 0.64 25.03 + 2.01 271.54 + 21.78 4.60 + 0.98
POyt 4.41 £ 0.65 59.87 + 3.99 738.53 + 38.26 12.60 + 1.90
18 0.38 93.57 127.18 44.89
P 0.710 0.000 0.000 0.000

RAAHG (ATREHE OB TR ERE AR ), 58 510 SRR
T 50%~80%,, Hirai SRS X F O AR E )
G0 2R B R FH AT B 0 H ) 8 0 i 7 A R R
T A2 WHERR R SRR | BEREIRER SR BT
FEST0 YR/ min FLOHRTT R HAZ BB M,
Sy 15 O R B 40 R ) A A O B A AR AT B R
L3 — A B, AN R E A R B
ik , 4R ) S0 2R st I i P T S ORI
3.2 i mE R R IR B AR 6 4 B
Siemens AR CT Aif B IE N MR O B T T35 43 4
A AT G ] 1 Sk ol W V2 845 8%, ik
BRI SCI T AR R, AR, 0
70~80 YK /min Y 45 TS A R-R (A3 9 55
IR IET IS (62%~78%) , 0> %&>80 YK /min (14> 5
HHAMTLEN R-R B SESHIRE  (32%~
48%) , 5 SCHRRIE (P RAEIHA A — B thTiE
NN RE DR AT B A VR, Fn L DSCT
83 ms MY ] M BERALAE SO R B E DR A 1S
DASCE, JLvk, o IRl | T 45 SR i Bl o o0 %
T e B BE AR R 38 O, B () 4 e A i TR] 2 R
18 S 5 591 kD i 4 P4 A TR
TAE I P PP A4 il A X R AP B i
X iR RS I R B i R I A/, fdd A0
WFFE SR | 38 P 40 A R [ o e ] R e
FAEF R AR T 58% , 1M ELXT im0 R R 1Y A
(LT g ity e i S UCTE NN LY e S ET N T

FE 25 5 W N 1 A0 4 A G T VT 43 IR R R
THRHEFH , ST EATT . R, A5
e TV = B B e (i B e L VA LA I M ECE =
AT DLP A1 ED B W FEAIG, P 3 38 SR BE T 4 1Y
(738.53 + 38.26)mGy-cm Fl (12.60 + 1.90)mSv, &
% (271.54 = 21.78)mGy-cm F1(4.60 + 0.98)mSv, i
AT 273, et K G B P A RT P 232 T B
FAIK, A ST SRS 771 i b At SRR B S R AR A
JR B, FEOE AR b AR T R (P
11.5 em) , BRARBEHURRAR TS 38 W M7 0434
B SR HE SCRRRAE 1Y DSCT 3 9 H BB O
P (2,51 £ 0.54)mSv & 1, B 0 Ta]
e, 200 ms HE R 2 380 ms Izl
3.3 #E AN EMES T ERRELS TS
W& AR5 B AA

A5 7 38 P 81 4 R B kO 15 )
AR L R OBe A R TP 0 SRR R S | B T
B PR SR A5 A v, 5 3 AR E 4 4 1 X B
Z B 22 5 RGeS S bR (CCA) 2 W eIk
Bk BEAARAF 1) — Btk s AR5 IR 98.4%5e
RSk B ) ST 0 R a2 W oK 156 BH 3 o
JF 80 1148 AV 1) 451 7 B AR X v 238 B8 2 eI B0 ik
BAGELA AT T WA TR B T b R
MR STO0 YK/ min [ CARLE T, TR 2 B RO
R FHAE LR e 9 AR A A BOR RS
1) ve e i e AR S K RS, T S 7 o P A R AT
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Rt IR AR B DL B2 W R AL A A A S A UL &%
SR TE TR FUT S R 09 ], w] R R e e )
HRIT IG B A H

P T3 7 91 4 i A A O R A A
PSR S B[] 78T, 1717 L 2R Bl K FILO AN S R B TR
FARE T AARMER o HAT R R IR | A B 581
F¥5 ORI SR (> 10 R /min) FLLEAR S5 B
AN N IS e 1 T Y N Y VA e IR e A I E R E i)
s R, RSN 5 — R BR P RN RE TR
I AT DIRE ST
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