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BUBETE OB I8 K 80kV-CT
Ak SR IERN AR
T A
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WE: HW: 0 80 kV-CT jefikis BB iE Sima e, WIsmILmR N M E. Jrik: IEE
AT CT RSS2 1 B 61 451, BERL > AP 4L A 4155 fi R BEE 80 kV, 2 HLIRE 300~450 mA;
B A HEREE N 120 kV, YT 200~350 mA. LU A F1 B WL 00 UG . 0 MG 5
i (CT A, MS{H. SNR. CNR) REEHFE. P<0.05 WHZERASGIFEE L. &% A 4
Y154 3.36+0. 68, B ZH P54 4.58+0.67, A A5 B4 (+=-25.859, P=0.000) %9H
GevkoEiE Yo A ATV RN 97.32%, B AIATVFA RN 99.02%, A 415 B 41 (y?=3.276,
P=0.070) ZRELGI¥E L, EMMKMRES CT {H, A 4104 (573.11+150.42) HU, B 44
(428.41+95.32) HU, A 415 B 41 (+=4.434, P=0.000) ZFAFL %= TR
M, A 200 (43.32+12.25)HU, B4k (28.79+7.61)HU, A 415 B 41 (¢=5. 488, P=0. 000)
X HA SR E X FEIKRE SNR, A 200 13.99+4.80, B4 14. 78 +3.50, A4 5 B4l
(¢=-0.725, P=0.471) ZRLLHI#E S BRI CNR, A 415 16.25+5.18, B 414
18.82+4.65, AH5 B4 (r=-2.031, P=0.047) Z= R BAE G155 X A 244 ED 24 (0. 95+ 0. 09)
mSv, BZLED 2N (2.07+0.21) mSv, A4l5 B4l (¢r=-28.052, P=0.000) ZRH 425 Y.
£E8 . TR R A HLUR I 80 kV-CTCA w] LUK MR ys AR S 5L, iy BRG] i A2 12 I o
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D [T 2 2 T 7 2 H AT AR A SRR DA A TR LR 80KV R
(1 Pl 455 S A R, P AA HL i PR I A

1 #EREFE
1.1 BHFIREF

WAk 2014 4F 2 H—11 AIRARMSEEIR S B RERE L MRS, FFRMT CT bR 3 ki %
(I 61 . TPAAERS 54 % (JEH: 41~T1 ). GIAFE: BEZBAERET, OF
(heart rate, HR) <65 {&X/min, OFRAZFEF (heart rate variability, HRv) <5 ¥X/min,
Wi EFEE (Body Mass Index, BMI) <22kg/m'e HERRFRAEA L BEIIREAAS, 4G X L7
R SRR . N BENL A A FTB B2 (A 4132 4], B 4129 #1) HEAT CTCA Ko,
1.2 Fi*

1.2.1 FE5%

64 JZ2U2)iE CT lightspeed VCT-XT (GE E=¥y, SEH), %% (370mgl/mL FEHSER,
T, Stellant D XU Ry g% (GElmIA, FKED.

1.2.2 A

AR RHAAPEME, IRV 28, RstiE. BARMERE: O BT Scout Jripfid:; @ it
IRINHAISE , S e 20 mL %FEE ) + 20 mL AE B ER K GESARZ 4. 0mL/s), T/ K
SR Lem JAMAEIR 8 s MELFAHE, 445 W5 75 1 BN R BUSOGER X (ROTD I 2 WA
S TR DA I Bk B S BRAGPR I TB), 4 S IR N B) = WAL B) +5 5 B CTCA $14, AL B M
YR I RTIE VRO L T AR . WLAEHEH 0. 35 /8], MEEISS5E T 0. 625 mm x 64 %, )2
JE0.625mm, HAEIARH 0. 625 mm, %EFFE 512% 512, Padding Time ¥ '& N 40ms. JEWK X%
SEE, RIRGINERIKES 50 mL X EE 7S 40 mL B AR K . A 41 HL R VCE ) 80KV, A HY
i 300~450mA; B A R BCE N 120KV, B HL 200~350 mA.

PG, BRI N ADW4. 5 TAEY S PACS RGiHAT MG /i 5 G )G ik
L, YRR 2 TR S I S A R K = S AT I E AL, A R SR 1
B .

1.3 BHFTEIFM

JTAT i L A S AR GRS e (DLP) i3t CTCA #HH. HRGHE (ED) N
DLP x k, Horft k Jyfil B3 R4, AWFSY & B 0. 017",

1.4 B&BREIFMN
1.4.1 BE&REEINEN

B EEOFZ (Ameirican Heart Association, AHA) MITEARENIK 15 BBk
BEATVRM o SEARSH K G R 2y R 1~5 FATamik™, 20k 5 5 BGIEMT, LW
W 4 BRI, HRERER 3 EUR M, R ECKEAE A VY 2 4
Bl 22, W s K™ H g S oA s 1 0 IRMGUBORT, B R e 75 SO s VAV . BRI A
FHO MR BIZWIE FATEN (S BL B B s kAT B P4y, A 80 b
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T A — 2
1.4.2 BEBREZFIIEN

7 BN ES 5 & RO, Y # CT i 5 e A (ETH A5 Wk L (signal-to—noise ratio, SNR),
SNR=CT /M5 {i: I E SR 5 MR A2 B0 A ROL Mk CT Rt 50T EE R = L
(contrast—to—noise ratio, CNR), CNR= (2K P34 5 gl A 20 2R V350 S8 90D /Mg (e o
1.5 RITFES

SKH] SPSS 18. 0 BEAT G740 47, v EBERIER R N S £ v, THECRTRIEROR D FAR
HON (0 B MR IER 3 A (1) B SRR FIPIMOLREAS ¢ 4050, AR IER S A i vt
BRI R . TR RER I 2 Bk, P<0.05 k2347 Givh 220 3o XL R I
HITG R 500 LW AL B PRALRFIEELTERE: LLIR AL B P4l Ik G = v 47
TR CT {E. WA {E. SNR 55 ONR; LW A B PRALE MK nI PEAL %, LU AL B A%
SE; SR Pearson AHIGZM T3 RURI &/ /K BT 45405 SNR/CNR G &R .

2 #HR
2.1 BEEZZEN

AN 61 B B B A 52 % CTCA 14, AR H B X LA RAN R Vo SR FELR
BB Z R B LG Fm X, A B WA CIRZ P Z 52, FEA BLA AT EL k.

* 1 BEEL TR
Table 1 Patients baseline data

5iH PERI/ i) %Jﬁ%%ﬁ%ﬁz/ Li/ LKE#E/
%/20 (kg/m") (K /min) (X/min)
A4l (n=32) 15/17 58.63 +8.01 19.64 +1.50 53.88 + 5. 20 2.22+1.21
B4l (n=29) 16/13 55. 28 + 10. 27 19.47+1.26 54.55+5.17 2.59 +1.27
Giit s 0.419" 1.428 0. 463" -0. 509" -1. 157"
P1H 0.517 0. 159 0. 645 0.613 0. 253

TE: a2, bl

2.2 BEli&kRE
2.2.1 EMEGRRE

A I 410 MK BEAIANIE Y, IS B 12,81 M. B 41314 407 8
SR BN, PR R R 14, 03 MR. AL B ALK BEVEA b s DASREE KT
BONFFTN %, A 4HF 1491593 3. 36 £ 0. 68, B ZH-F 14157 4. 58 £0. 67, A 4H 5 B 41 (¢r=-25. 859,
P=0.000) ZRALEUFRE L. A AIAT 2.68% (11/410) WK BASAT WAL, W PPAG
HH97.32% . BUIILA 0.98% (4/407) [k 15 BEANFIVEAL, FIVEANERN 99.02% . A 41
vs B4L (44=3.276, P=0.070) ZRLL%E XL,
2.2.2 ENEGRE

EBNKARES CT fH, A 41k (573.11+150.42) HU, B 41l (428.41+95.32) HU, A 4
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5 B 4l (r=4.434, P=0.000) ZrHAG R (B D; FIhIkRAESE, A 44

(43.32+12.25) HU, B4Ih (28.79+7.61) HU, A5 B4 (¢r=5.488, P=0.000) %=
HES5E (B 2); EFIKAE SNR, A 414 13.99+4.80, B 414 14.78+3.50, A
415 B 4l (¢1=-0.725, P=0.47D) ZExHRHAGIFEX (K 3); EARE CNR, A 4104
16.25+5.18, B4 N 18.82+4.65, A4l 5 B4l (1=-2.031, P=0.047) R HHGIFE
(K[ 4). Av B PRZL SNR A1, 17 A 41458 B 4 ONR F#AIK 129 14% .

704 o17
800 604
i .38
= 507 «43
= 600 T = 4‘
= £
. 201 .
| o = 1
200 104
AHL B4l A4 B4L
it | 41 5]

B 1 AZHF B 4 ESNMKAR A CT {HAE 0K B2 A ZAF B ZH 2 B MR 0 st s {1 A =X

Fig.1 Box plot of two groups for CT of Fig.2 Box plot of two groups for noise of
mean attenuation in aortic root mean attenuation in aortic root

251
20

0 L

o=}
&
=]

SNR
o
SNR
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AL B4l AL B4l
A1 A1)
3 A AN B A EF) KA SNR 4620 A B4 A4 B 2 EF) kA ONR 40 A
Fig.3 Box plot of two groups for SNR mean Fig 4 Box plot of two groups for CNR mean
attenuation in aortic root attenuation in aortic root

F2 AL B ARG R
Table 2 Objective image quality for two groups

TH LFNRRARAR CT (E/HU LD AKAR e 5 (L /HU LKA S SNR EBKIRE CNR
A4l (n=32) 573.11 % 150. 42 43.32+12.25 13.99+4.80 16.25+5.18
B4l (n=29) 428.41 +95. 32 28.79+17.61 14. 78 +3.50 18.82+4.65

i 4.434 5. 488 -0.725 -2.031

P1H 0. 000 0.000 0.471 0.047
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2.3 IEHFIE

A 41 DLP 4 (55.68+5.23) mGy - cm, B
40 DLP & (121.58412.11) mGy « cmo A 41 ED
5 (0.95+0.09)mSv, B 41 ED 2 (2. 07+0.21)
mSv. A ZA%F B4l (¢=-28.052, P=0.000) #=
FHGFE L. A AR B AL 54% 1
wEEAE (K5,
2.4 Pearson f83%

ED 5 SNR/CNR #5 JoAH G, 00K
r=0.123, P=0.343; r=0.210, P=0.105.
BMI 55 SNR/CNR S5 JCAHIGME, 43004 »=0. 103,
P=0.432; r=-0.840, P=0.522.

(e)

2.51
2.0
Z
= 1.5
£
& 1.0 T
0.5
n T T
A#L B4l

151
Error bars: +/- 1 SD
5 AZAN B AL TSR GBI 4K

Fig.5 Bar plot of two groups for mean image
quality score in aortic root

(d)

K6 JEfl 1. Lok, 61 %, fABURE 50ke, B 1.60m, AR AEE 19. 53ke/m’s &
i 80 kV, %L 350 mA. (a) SNR 24 11.13, CNR &y 12.13; (b) ZEFT-Hi
M52 (o) [PlEss; (d) A et kg sl i a2 12 b

Fig.6 Case 1. Female 61 years old, with body mass 50 kg, body length 1. 60 m and
body mass index 19.53 kg/m’. The tube voltage 80kV and tube current

350mA. (a) the SNR 11.13, CNR 12.13.

(b)-(d) showed good image qualiy
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3 g

S ERFER S EBRBUN B2 S <100 mSv(SCHRZFE W < 100 mSv 35 g8 51) i L 12
SRR VI ) ) L A S T AR v 2 e AR SR P R SR B A S YRR A
SRR AT LA i CT R e i e et (AN ORFFA 250, AT T 8 sl PR 2 ik sl A A A O 5 i
FALI A S R R U 3k A

FURT, 55 AR CT M 1) £ lash FA3EHOAR AT LUK CTCA S 7B 2B 7E 1 mSv LA™,
T3 53 e 4 T I AR SVE S o T MR E g, TTRUJTJE “XUIE” CTCA™ ™, R T4, AHf
GO 145 A G5 & PR ERAE i HH A B SRR A R R . (R R X AR A TRl
EEFRIAT LS G AN R AR 2, ek BRI, AT I8 R S e, 43 SNR 5
CNR TREAIA S IeAk, BRARAE i Hs T DA B AT A B 22 M I S 3R, 3O T4 a0
FESE R RGOSR, TE RS R R Al P S R

M T I SEEG AT 80 kV LA A0 FR AL I I W dal 100 mA, 3 2 i TR AE X kLA
RAJCHRBN R, F5F SRR ECH FRAC, B0 A E RS N, i a8 B2 m i A i eT B
AR RN EGR TRI AL . ARSI N 120 kV &2 100 kV AT LN 30% (4 B,
M2 35 80 kV-CTCA"™ "SI 20 55 6] TR AL e HURH [ A4S LI, SNR 5 ONR HHBIL T A e 248 X
FIRENE, s2m) T MG R . AWFST A B RALE KT BE T A5 R 5 SNR & S 8k 4=
X (P>0.05), CNR ™4 TERGEN (P=0.047), FEIRLIHN 14%.

HIT IR W I SE O R T g HIAH, Rk, SERRBE S BAAR 5 M A & N
Padding Time ¥ Bl I8 in#HAHE H ik D Ib LS = A R FCHEDN 5, Padding Time ¥ &
B, AR AT RN, ERBG N TR AR . AWEFOA TR <65 X /min,
DVFRAFFEIE <5 /min I, PT ¥WE N 40ms k™, Bk, %47 40ms.

ACHIF S 552 56 24 -5 08 2389 SR PH KL 0 003 S o 5 S R, 3 DR A VA o v
FE SR IAS S S AR, IR 2R . R EHG TR S R, k
SRR B IO SN, Ul B I A T AR A e B T R MR IR AR .

JRBRPE: O BEACE/N, B T HEIRT S AR B AER S SRS R @ SeIe 4 S Rk,
TR FEANE BERS I BHE, v eS0T B FOEL ™ A2 5, PRLMAEG AR CTCA W S5 AR AP T
RBMKIE TN L @ LI 5% AR TR S iR S R, O T HERR IR 24 A
RN RAEAAL B E

S, ERDE, LR R SR B EE LT, Wl P CE s ST
B HLUE AT LA CTCA SRAF AT VP 10 PGB B, i i ) e Sl 2 AT
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Clinical Research of 80 kV-CT Coronary
Angiography for Prospectively
Gated Axial Technigue

BAO Li-wei”

Department of Radiology, the Affiliated Hospital of
Inner Mongolia Medical University, Hohhot 010050, China

Abstract: Objective: To evaluate image quality and radiation dose for coronary artery computed tomographic
angiography (CTA) obtained with 80 kV. Methods: 61 patients enrolled in this study were randomly divided into
two groups. The group A was 32 patients with tube voltage 80kV and tube current (200-350)mA. The group B was
29 patients with tube voltage 120 kV and tube current (300-450)mA. Two groups were evaluated for the image
quality score, mean attenuation, noise, signal-to-noise ratio (SNR) and contrast-to-noise (CNR) in aortic root and
radiation dose. The image quality and radiation dose was compared by Chi-square test and unpaired #-test. A P
value below 0.05 was considered to be statistically significant. Results: The aortic root showed significantly
higher mean image quality score, mean attenuation, noise and CNR in group A than in group B (P =0.000,
P =0.000, P=0.000, P=0.047, respectively). The SNR was not statistically significant for group A versus group
B (P=0.471). The percentage of assessable coronary artery segments was no statistically significant for group B
versus group A (y*=3.276, P=0.070). The mean effective dose was statistically significant for the group A was
0.95 mSv versus 2.07 mSv for the group B (z=-28.052, P=0.000). Conclusion: 80 kV-CTCA with higher tube
current could offer assessable image quality and substantially reduced effective radiation dose.

Keywords: tomography; X-ray computed; coronary artery; image quality; radiation dose
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