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8 . [B0] HWIHMEEHORLE 320 HF CT RS PG i Im R HANE . [Jri2:] X5 2008 4F 11 H % 2009 4 6
A RBENG RIS IO O < 65 YK/ min 11 240 Bil37E S5 G U AR AL (L 1) FE Al (C 41) ., L 4LA C 41051k
FH TR T R Tl B o i DR SRR RS O 48, VA A UG B R AR 2RI i (ED) . [255R )] LR C gt
1800 (15 x 120) Myebfik s Bt , L 4F1 C k5 B R/ (< 1.5 mm) MET AL 73500 5 3.50% (63/1800) ,3.78% (67/
1800) , AT ¥4 15 96.5%(1737/1800) ,96.12%(1733/1800) , oGt i1=47 L (P > 0.05), L 41 C 4 4 43 %5350k 94.33% |
94.67%,3 53 G R 2.17% 1.61% , 2E TG TH2# T L (P > 0.05) , Mg 3 43 EUGR B R EEZ 3 e, T s thse & 1.2 431
5. LM CHFHFLMEH 3.28 mSv 14.36 mSv, L 4 I L A B C HRFAR 75.04% , A 220G Gt # 52 L (P <
0.01), [45i] 320 HE CT R 3N Bk A A 4% AR B PRI G o 8 S mT B AIG AR A S e 2
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Application of Dose Reduction Techniques in 320-detector CT of Coronary Arteries

QIN Jie', DONG Yun-xu', MENG Xiao-chun', GUO Ning', GU Hui-zhen',
QIAN Xiao-xian?, ZHU Kang-shun', SHAN Hong'*
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Abstract; [Objective] To evaluate the application of dose reduction techniques in 320-detector CT of the coronary arteries.
[Methods] A total of 240 consecutive patients suspected coronary artery disease with a heart rate of less than 65 bpm were
performed CCTA with prospective electrocardiographic (ECG) gating (group L) and with retrospective ECG gating (group C) in
turn between November 2008 and June 2009. Image quality and effective radiation dose were evaluated. [Results] Sixty-three and
67 of the possible 1800 segments (120 patients X 15 segments per patient) were either too small (1.5 mm) to be characterized in
group L and group C.96.5%(1737/1800) and 96.12%(1733/1800) characterized segments were not significantly different in group
L and group C. 94.33% segment received a score of 4 and 2.17% segments received a score of 3 in group P.94.67% segments
received a score of 4 and 1.61% segments received a score of 3 in group C. Image quality scores were not significantly different in
group L and group C. Images were scored as 3 for mild motion artifact in the two groups. Stair-step artifacts and images scored as 1
and 2 were not found. Mean patient radiation dose in group L (3.28 mSv) was less 75.04% than that in group C (14.36 mSv),
and was significantly different. [Conclusion] Dose reduction techniques in 320-detector CT coronary angiography could not only
ensure image quality, but also reduce radiation dose to the patient.
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1.1 —fEes

XF 2008 4 11 F & 2009 4F 6 F 3 8] B B s
RIS TR . D < 65 /431 240 3% 4255
YR 53 R T HTBE M S TR BP0 L T T4 4
HE, R LHEREA) M C HCHFRA), &
£ 120 f51] b 97 Bl < 65 /43, 143 HiliRIT
PR 0E < 65 /5. B 157 B, 2 83 i), A
28 ~ 85 % V¥ 52 % S 87 Bl i fel AN i
126 5], JoHEfk ST Bk 2 65 i, 70 flfEittT T
320 fF CT AR S BK ARG 2 ~ 20 d S8 T
WX LR B K& 5 (conventional coronary
angiography , CAG) , L 41 32 4], C ZH%% 38 #4l,
1.2 AR

K2 320 HE CT (42 Aquilion One 3175
R CT) ML T 2SRRI, 45141 B5F g J5) e & B[]
4 350 sm, L ZH R A PEAG B AT RS ROl 145 4
758 A BMI IR 8 L I | HL I LA SO IR/
W G AR 25 HEE, 13 70% ~ 85%q0»
SRR C 4 R O T T A 7 58
HUE R 120 kV B HLIACA 450 mAs, F80 &% 320
HE, SR I B O v T 45 4 48 R 10 Bl SRl BT R AH
PH2H S5 Y52 AR R I 2 A3 R 3 ~ 5 min
WO IRAEER H R K 18 G ik i
B, SR AGE I8 = R 5 %% (MALLINCKRODT) ,
L 6.00 mL/s 7EA 40 ~ 60 mL JE 5% Ho A il
B e (L4 ., Ultravist 370 mgl/ mL) F1J5 %2 20
mlL A FHER K
1.3 EHELERZE

B A shik o s R 75% 4 CT 1A
15 (computed tomography angiography, CTA)JF¥
G, Lhiz e g E ek sh ik, EAZ)E A 0.5 mm,
R 0.5 mm, 27 EHGEE WHEZ 12 IR, A5
SCEUHE BOEAR S K s AN D) g0 v R G
R A 2 R ke 3 1 T AR 2l ok b 7as o i A2 T
4 K1% , R Basic Vitrea 2 #1447 22V 1 2
(multiplannar reconstruction, MPR) i i # & ( curved
multiplannar reconstruction, CMPR) | %% £ 5 ¥

(volume reconstruction, VR) I K E S (maximum
intensity projection, MIP)
1.4 BE&IENTE

FRAE Frank J A95ER Bk CTA EIG5&3FH
Pl B IR Bk CTA EUR B 4 4317, 4 45
75, Tthi . 3 o 4 RN 2 4 il ez
JEPHZABA AT 2 W, 1 43 AT PR DY
W CIE M2 W (] 1-4) MR35 [0 Bk P 22
(American Heart Association, AHA) 432548 rd Ff
TR WK A 15 B, W FERAR LS A 32 B 2
g, WEEEPATR, MG =15 mm
AR B B, A i IR sh ko 4 e o
AU MEFAR S W 256 (0 U R B 2 W e AR 50 ik
7L SRR RESE , 2 Wi 37 BE X R J1 CAG
MR A R W AR =5k
1.5 Sit=ath

K] SPSS 13 GEi R4, 95 5 L A FH A S A
A K5, BT TR BCXT ¢ KB BT A BRSO
XUMAEES , DL P < 0.05 K2 A G5 X,

2 % X

2.1 L4 CAHBGRELR

LAF C A 1 W T 253 50 R 93.3%
(112/120) 1 95.0% (124/120), 55 1 434 2 g
P BEATHS 2 IS YRS, L AR
280 HE 300 HE Kz 320 HEH M 45 0 451 5550~ 35
.52 151 & 33 i, C L 35R HH 320 HEBRM #8494
BRI 1 800(15 x 120) A k15 B, PRI et ik 7
BERERR AR/ < 1.5 mm)XMET I35 5 3.50%
(63/1 800) .3.78%(67/1 800), T LIIPAY i 96.5%
(1 737/1 800) .96.12%(1 733/1 800), PN 25
TG T2EE (P > 0.05) , AL ] PEAS 7t kT B it
HILE 1,

®1 LAMCAWTHERRELE
Table 1 Comparison of the image quality in group L

and group C
Image quality score Group L Group C
4 1 698" 1 704"
3 392 292
2 0 0
1 0 0

Compared with group C, 1) P < 0.05, 2) P < 0.05



| JemK

438 LR E A4 (B2 R 31

LA C 41 4 53 EUZ 5390 R 94.33% .94.67% ,
33N 2.17% 1.61% , To .12 (P> 0.05,
K 1.2), W4 3 RGBSR REZ S, Th
Fhthse I 1.2 R (E 3)

B 1 LAMEML(A)RAEHEB)EZER
Fig.1 Axial image(A) and CMPR(B) of the RCA
in group L

The image quality scores of axial 320-deteetor row image

through the mid-RCA and CMPR of the RCA are 4 without artifact

in group L.

B2 CHMEMM(A)RAEEHE(B)EZEK
Fig.2 Axial image(A) and CMPR(B) of the RCA
in group C
The image quality scores of axial 320-detector row image
through the mid-RCA and CMPR of the RCA are also 4 without

artifact ingroup C as in group L.

3 BEBREAS 3 SRERIE K

Fig.3 Axial image scored as 3

Axial 320-detector row image is through the mid-RCA scored as

3 with mild artifact in group C

2.2 L4 CAHAHFEFIELEK

PRZH YA —A~ 0 B0 JRT I PN SR 4 3 J 458 | L
AR A 1.75 mSv R LR A 50 K /min,
R iE 45 ke, RAATIEM: ORI THERAR , S
HH 70% ~ 80% , & Hi U, HL R A 350 mA (100 kV,
KM 40 HEHM 25

L 45T C 410 24.96%, KT
75.04% , PRZH 22 A et 5 L (P < 0.01),

3 4 ik

TR CTA TSRS e o 1 1E 1
AR 2R R A 7 v, (HBEE TR S ik CTA I R R
PR K | CT 6 559 2508 B4 £ 16 AR i 2 1) 06
B, PR, ZECRUETS BT IG5 1 () B 26 R A
2 39 1 OB R TR IR Bl ik CTA 8 B 5 A 40
64 HEZOBUE CT RZAEHENES CT AL, #7030
ERE T, T 320 HE CT AL — 3k Eh B AR CT
(dynamic volume CT,DVCT), HA 320 HE 0.5 mm
PRI ES — A BT 35 16 em S84 0, Rt o %
FHHTRE O H T T4 B W] HE— 25 B A A 1 5 4 7
170 T 320 HE CT SR 35 56 53K 16 em R
T AR TR A, T — BB R AT R IO G 2]
OARFEFE ) AT B EE, A2 —A> 030 R
PN R RIS S7 4 s F A AN DS, R e
AR U, 5 64 HEAWUE CT g, 320 HE CT
P FZA LS Ok B B vz s 5
O ERAE— R T2 12 ~ 14 em, BRI EAT 16 cm
PRI FR G 320 HE CT W 35 84S DE, EHE
B IR , ff pe T IR BE R R R B B D5, DT
AAT T 1) PG T AR 1 Z Ay . (@320 HE
CT 2R FHED 1.0 3l F B 3R A% J R < 0
< 65 YW/min B, T REC—A 03 A ECHE 5 O
> 65 K/ min B, T EERIL 2 ~ 4 403N i 14
o

AW R L 4R C 20 Y RS 5 10 G I 2
P25 (P > 0.05) 1M L 20 A1 C 2H i 5250 5734
B350 3.36 ,13.46 mSv, L 2H - 2 5 28 7 i 45
C AIFEAL 75.04% , AL 22 508 i it 2+ 3 (P <
0.01), I, XF T3 < 65 K /min BB FH, 45t
FERE REMIN LR, SR AP TRE MO LT TR
R B R BERE LR UE 2 5 BT it S a2 et iR 50 ik
TS WERA R NRERR MRS 267 i, (X T 75 2407
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DYIREM B, WG HRTRE RO =4
ESINP byo8= 7 N 85 R % 2 S T W) ) B33 9 € T ES 2 B
64 HE CT FrREME O s T 132 560K 3 ik A5 34 351 1
9 7.5 mSv, E TN L 4AFIES, XUE CT [ilE
PECHLT TR S IR 4575 5 R 3.2 mSv, 5
AHFFE L 25— 50, (EBUR CT A RE 5 B TR
g0 [E AMAE 320 HE CT AR &=tk 2h ko457
PGB RN 5.3 mSv, = TASE L 41, b 4h
SEAMNEERER K, SRR S S A
SR A M, I, il AR R AR F
XFFO0% < 65 K/ min B ERE R EH A,
B T B2 VR S 4 ) e, SCmT AR A5 v o o 9 et Bk AR
R AR A TS R ATRE RO T T 4 AR
BE R EIEBOA M B B, DR IR B O
[N HEES RIS g =

AT B ORI PN T 65 K /min, &
B AT - O3 42 e bk 8 o i, o0
R AR TR 2 O A TR | s ik L o
O R A2 320 HE CT WA 0 E e
64 HE CT A7 175 ms, AN KA CT 11 83 ms, HIL
XFF 320 HE CT, LREBEKHSFBEZEH
5, N BEAREMG BT R 1 @205 < 65 I/min,
320 HE CT AT 4E—1> 0 3 Ji 1 PN 4 B e 7t e ik o
T B, DR WG [E] ) DA TATR /D B LR o, SOk
A S0 < 65 Y /min 1, 95% 7 EIG Fi it 19 &
kA2 F O BRI 72% ~ 81%1, AHFSE L 403
Iy RS R 70% ~ 809% i AR BUS i K%
JoHe, 5 SCHRHGE — B0, X TFANTE A IR RO R 2
P > 65 K /min 8IR 25 J5 045 > 65 I/
min [EE PN ECR G 2R &,

25 F AR M0 % < 65 /min 1SR 320
HE CT 56 IR B ok g f5 AR 7] o A AT Y b 3R AP S5 2k
R AR RS BT i
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