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[#HE)] BH FTAERREREE RS idosed L0 E HB BRI & CT I zh kk1g
(CTPA) RN FAME, FiE  HESIELT CTPA 2K 80 1], SR JH BEHL R T T2 a4 43 o %ot
WEZA TS AH | B 40 ], WL/ B R 2R 80 KV, X HE 4 [ E & HiL I 9 180 mAs, R IE % &2
B ks, AT A ARG ST 4R A A 3h A8 i S IR il B AR, 43 R P Ik S 4% 96 A idosed 3%
REHFAER KM B UM C AEMR. Gt A BRI C 3 4109 MG =W PE5 it sh k715
CT A MG M5 i sh Bk i 15 2 Lk (SNR) AR FL IR 75 G (CNR) o B4 ST 56 20 A0 o B A1 104 7 45571
H(E), R S XA E 4518 (1.2 £0.2) F(1.9 0. 3) mSv, SLH2H 1Y ED Hoxf B ZH B
WREAR T 36.8% (1= —3.998,P <0.05) . 3 HEMG I FMWITH =3, W RIERSKERK, HE 5
TG =B (P>0.05), 3 24 SNR,CNR MM {HA H] L3, Z R A G2 E L (F=10.4 11,
7.630.,13.021,P <0.05) ; Wflish k5 CT HZEF RGI2#E L (P >0.05), it HIEHKM
Tl AL, G idosed I EAIALLAMCHI G CTPA K4 o A 3RS B AT B BTt (9 W R, mT ik — 25
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Application of automatic tube current modulation combined with iterative reconstruction
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[ Abstract] Objective To explore the application value of automatic tube current modulation
combined with iterative reconstruction algorithm (idose4) in low-dose computed tomography pulmonary
angiography (CTPA). Methods A total of 80 patients with CTPA collected continuously were randomly
divided into control group (n =40, 80 kV, 180 mAs) and experimental group (n =40, 80 kV, automatic
tube current modulation). The data sets of control group were reconstructed with filtered-back-projection
algorithm (group A), and the data sets of experimental group were reconstructed with filtered-back-
projection algorithm ( group B) and iterative reconstruction algorithm (group C). Subjective score, mean
CT values of pulmonary artery, image noise, signal-to-noise ratio ( SNR) and contrast-to-noise ratio
(CNR) were recorded. Effective dose (E) was compared. Results The E of experimental group was
decreased by 36. 8% compared to control group (¢ = —3.998, P <0.05). The subjective scores of 3
groups were more than 3 which could meet the requirements of clinical diagnosis, and there was no
statistically significant difference (P >0.05). There was statistically significant difference for the SNR,
CNR and image noise of 3 groups ( F =10.411, 7. 630, 13.021, P <0.05), but no statistically significant
difference for the mean CT value of pulmonary artery (P >0.05). Conclusions Using automatic tube
current modulation combined with iterative reconstruction algorithm in low-dose CTPA could meet the
requirements of image quality, and reduce the radiation dose to a certain extent.

[ Key words ] Computed tomography pulmonary angiography; Radiation dose; Iterative
reconstruction;  Automatic tube current modulation
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Bt % Bs s R H R Rk B, 2 2 180E CT
B Z R T CT Wi s kA% (CTPA) 1 il 7
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TR, B E SRR, LERRuEE
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el bR S VA R R R, BRI R AR
R T R S R B kB B ki E B ik
M R R, B R A2 A R A R 4R
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Bl LR B B HL IR S H AR 25 G idosed QT
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L. — I DR Wk . 3% 2 e 5 DU 1] 45 i 98 = e
2015 4F 9 H—2016 4F 2 F 1 a] ifs PR P %€ fil 5 Jik A
FEAT CTPA K Ar iy 80 |32k, Horp, 5 44 ], %
36 i, 4FEH% 30 ~76 & P (54.5 £9. 1) & (KR
TEB(BMI) 17.4 ~29.1 kg/m* 2 (23.1 £2.7)
ke/m>, CTPA 494 6 il 140.4 ~ 266.5 mm,
(197.6 £30.7) mm, FiFHLEL T 3308 52 K 4 40
X FR AL FNSEIR AL, 45 40 i, HEBRARUE . 24K &
A IEAFE IR 200 TR 4 52 K X i
LU 85 52 K0 5 JCVE T 6 50 UK 2 5 22 40 e i L
4P HERR BMI=30 kg/m® MR EACEE . AHE
YL VU A8 g = B A B 2 D1 4L, B S
WFFE I 326 1 2 8 s R 15

2. B £ U7 . SR F AT 2% Philips 23 7
Brilliance iCT 256 JZ12JiE CT #E4T CTPA FH, &
SKHAVMEM, /e it SCF-28 5 Sk T, S #5800 B
SUEERETRESE A 0N S NN e Sk NS 2
KD B 1 em ZBIIK, EE AT O I A bk s
18 G &4 4, f# FH7%E E MEDTRON 28 &) Accutron
CT-D XU RS2 2L 5 ml/s B9 RS E 5 1
RUNT ) (B 2 B 370 mgl/ml)30 ml, i LA TR]
TR EA 30 ml AEFER K R X 8 B AR
(bolus tracking) , B8R X ( ROL) % 7F i) 81 5 15 7K
S T R SO SR R K, ROT K/ /N T S B ik
ST EEF 3 s JEdEfT CT (R, 457 1 80 kV, 45
L9 30 mAs, F13EI R 1 s, fil % BIE 60 HU , fil % 5
FEREFA] A 4.7 s, X HRAH A8 L 80 KV, [l HL
TR 180 mAs, SR F B e #5215 H R 1T A 41K

%50 Sae A A HLE 80 KV, SR FH A B A H I I 1
FiAR (DoseRight: Z-DOM) , F1 4 it 45 HL 7 4 66 ~
171 mAs, 7 BRFHBE P S 527 H idosed 124X
HYE(Level 4) ARG B 4HH C 2HEUE, HASHK
PREF—E, MR EE 0. 993, E B #% 95 )% 128 x 0. 625 mm,
Bl 0.5 s/%, JEIF 512 x 512, ./~ #LEF (FOV)
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0.45 mm,
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KIS 3 DB M 1 em B ROL, 43 5] 0 -5 g v
22 BOHAT- 2408 Ry 8 5 W 75 5 3 10 £ 5L 6 A 5%
WURY CT {8, BUCH 7 ¥ (8 8 B A 55 L3 CT
10 PR 2 44 B Uk 7 ) R 4 SR L 1
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TR

4. RGOSR SR A T A
BLCT 5% (CTDL,,, ) 57 & K & e FL(DLP) ,
WHRAMNE (E), E=kFxDLP, 5L,k =
0.017 mSv+mGy "' +em ™' ARBFFALLE I CTPA
FAFE 4 S R =, AN AL G E AR AT CT (R W I A
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Table 1 Comparison of general data and radiation dose between two groups(x +s)

1 o AERE BMI EEE Nl ARE B CTDIL,, DLP E
(%) (kg/mz) (mm) (mAs) (mGy) (mGy-cm) (mSv)
SEYLH 40 56.2+9.5 23.1%2.9 194.9 +£33. 1 118.6 £22. 1 2.3+0.4 77.2 +14.6 1.2£0.2
X R ZH 40 54.2+7.3 22.5+2.3 190.1£29.0 180.0 0.0 3.60.2 111.4+16.3 1.9+0.3
i 0.573 0. 063 -0.551 -6.204 -6.118 -3.998 -3.998
P1E 0.19 0.72 0.56 <0.05 <0.05 <0.05 <0.05

TE:BML R840 CTDL,,,. 8L CT I8 DLP. R E. AR &

B, RIVHRT7 2007 AL A B.C 3 4R i3l
P45 CT 5 7 {H . SNR ,CNR [H] {19 22 5%, 4125 5+
BHEITEE X, WZEE Least Significant Difference 72
AT NP LS, SR Kruskal-Wallis H A5 55 b
B3 WM M 22 5 2 A g B X
2t 4& Mann-whitney U *\/ﬁg@lﬁﬁ?éﬂm%%[ﬁﬁ,éﬂ
PR 22 5ok X R b, P <0.05 &S
AL E X

# R

L. GRS R 0 LA . S 20 FOXT BR 2 A — e ¢
B RETRRLE RS TR 1, MFE A, R
PRI A Y BMI, 4550 Bl 22 ¥ g1t # E X
(P>0.05), LA MARAE BRI .CTDL, . DLP E
AR BB 4y BB AR T 34.1% . 36.1% . 30.7% .
36.8% (t = —6.204, —6.118, —3.998 _ — 3.998,
P<0.05),

2. PG R A A .3 21 R o B S W40
BN 25 R T2 MFE 3, mFE2 vJH,3 4K
G5 I 34 =3 41 R IR IR IZ W Eok, H 22
FXGE i FE X (P >0.05), f1 3 alH,3 4
SNR ,CNR FlE = {E 20 6] HL 3%, 45 R 22 3 G243
M (F=10.4 11.7.630.13.021,P <0.05) ; M i 5l
k) CTEZ R G EX(P>0.05), 5 A
HAHLE, B ZHAY MR A HIE = T 26.5% (¢t = —3.855,
P <0.05),B ZH/ SNR Hl CNR 205K T 19. 3% |
23.4% (1=4.029 1.762,P <0.05) ,C 2H {1y M 75 {f
WA T 23.3% (1 =0.549, P <0.05) ,C 4111 SNR.,
CNR 7> & 7 33.8% .28.1% (t = - 0.736,
—4.641,P<0.05), 5 B 4IAH ., C 411 n 5 (i %
iR 39.4% (¢t =2.300,P <0.05),C 41 SNR.
CNR 7> & T 65.8% .67.3% (t = — 3.353,
~2.958,P<0.05),

Wi

F 3 FL B 2R ( DoseRight: Z-DOM ) /& &

&2 3 AR WP EER
Table 2 The evaluation results of subjective image
quality in 3 groups
4151 5% 445y 345 245 15

A4 8 24 8 0 0
B4 6 22 12 0 0
CH 9 25 6 0 0

Ti:A . R 180 mAs IR B ML EE B A R AN
P L VR T B R 45 B i e S 3 A T € 4. SR 1 3 e IR I
HARLE A idosed ENHEERL T
K3 AAEF MG L (2 +5)
Table 3 Comparison of objective image quality

between the groups(x +s)

5 ?ﬂ SNR ong  THSHBKCTAH MR
E4 (HU) (HU)
AZl 40 14.5+1.3 12.8x1.2 331.1£36.0 22.3x2.1
B4 40 11.7+1.1° 9.8+0.9* 327.3+£30.2 28.2+£2.5°
CH 40 19.4+1.6™ 16.4+1.4"329.4+28.4 17.1=1.6"
FH 10. 411 7.630 36. 304 13.021
PAH <0.05 <0.05 0.10 <0.05

A4l RH 180 mAs, I R IL T, B 4. R HE
FL T TR B R 2 B i R AR S 5 C 4. SR B L IR A
FARLE A idosed BEANT AT ILEH SNR. fF 1 H; CNR. X H M =
o5 A A, 1 =4.029, - 0.736.1.762, — 4.641 , — 3.855,
0.549,P <0.05;>5 B 41 kb4, = -3.353, —2.958 2. 300,P <0.05

BERRYE NARTE 2 Bl 1 (SR BE DA SN [RIZH 2L X 5T 4R
TR B, B REVETT mAs , T ARAS 25 )2 40 ] B 1l 1%
Fite ., HA, BEAARE S0 &  F 20 2 — 2 R
B, VR R SEREN T RIEL, £
TSRS, R 80 kV A8 L I, [ A8 L It (S [l
Z1E 150 ~ 300 mAs Z[8]) {977 15 T 7E ORIk ER
ORI B BRI CTPA K (58 S & 1400 A&
T BHT Z Ab7E TR 80 kV B HL RS & A ah 4
F R Rl ARA TR CTPA 45 51 WoR , 7405 B
G PG ot 1 [T S, S 56 21 (%) A5 4850501 3 0 R 24 B
WIEE T 36.8% (P <0.05), VATEA LMEH &
CTPA ) B 58w, 85 & 7% 45 SR 1 80 kV 45 &
300 mAs, F- ¥ A &R R 2.5 mSv; Mk B R
FH 80 kV 454 180 mAs, F-Y A Z5HE A 1.6 mSv;
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McLaughlin AR 100 KV 854 A 30 L i i 1
FoAR , FHE RGN 2. 56 mSv; Szucs-Farkas 251
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2.25 mSv, AR LI VARG & A1 2 mSy,
E2Z A GRS R T — P R AR, X
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WG, S U8 U R R A, B
MRS (EES A 410 W3S, B 41 SNR Hil CNR
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BT Bl bk b | DT 5 0 PR AR MR 7S 14 T, SNR
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Bf,CZHMe mE% A 4 . B A BRRAK, C 4
SNR.CNR % A 41 . B AU W&, K-
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FEFREE b A P 5 M 7 (B, B2 5 il 0 Bk Y SNR
CNR, XTTRESE K QORI 256 JZ180E CT 424t
[ idosed ZEAQH A 1, R SR XL2s 0] 2 e
BRI fifp PSS AL | 78 XoF M 75 3 DL 240 350 4 3L 1) [
P S SR ol O R R R BT
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B S R AIC IR 4 7, 4 85 SNROCNRMP
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¢ P M B i L PE 43 DAL A R Sk 3 1 M
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