ERVECIRUE ERIESEE 27/B S Vol. 37 No.11

20204 11 A Chinese Journal of Medical Physics November 2020 _ 1389 .
DOI:10.3969/j.issn.1005-202X.2020.11.009 E 5318432

INFIEEZFEEAREBIEX CT hizhikiE R E & RER N

FRE KK, ERE F 5%, WP B NE THEE
TR EE B G EE, WL EH 063700

[HEZ BB : WA 528 % A AR B b R X CT AR 3 ki % (CTPA) B R F 89 % vh . Joik 1 8 BR 2016 %1 A £2018
5 A AN AR E B3R5 B R EE A 3 bkAe 2R B 5 90 41, 3u4T CTPA B #A 4 7 , DAL F R ik 5 A A B.C 4L, %
A BIERE, AW EA 120kV, &R A H =4 50mL;B4Ew &4 100 kV, #7772 4 50 mL; C 4L % /4 80 kV,
BHANEAH30mML, 3EAXTADHERAPRNEAZEET LR, T A —5, ST EABEREREHRNE. &
SR :B.CAMBIRET AL MFHIR TR CTEY Y B35 T AL, 13RI 3k % 3 o] 46T A41(P<0.05), 3
20 %40 B R EVFE S RIAE) 3~6 4, BiF 5 R LGt 5 £ 5% (P>0.05), B.CAEA# G ERARCT A EH3 .2
HRELERNZREZREA AT BAKT AA(P<0.05). Fit: 5EL%AM L, DA &Y HNRSIKE R
(80 kV) 424 54 T 47 CTPA A2 =T 72 B 2 4Kk 34 70 1) 2 84 ) B AR AE B R 2, A 208 0 8 47 & o

(XA 2 B;CTH I RE ;2 YA TR

[RE 5SS ]R811.1 [ H#rFREAL A [3xE 42 11005-202X(2020)11-1389-05

Effects of low-dose contrast agent combined with different voltage on image quality of CT

pulmonary angiography

YIN Xiaoxia, ZHANG Zhenming, DONG Xianfeng, LI Ligiang, ZENG Fanxue, DU Xiaorui, WANG Haibin
Department of Medical Imaging, Luanzhou People's Hospital, Luanzhou 063700, China

Abstract: Objective To observe effects of low-dose contrast agent combined with different voltage on image quality of CT
pulmonary angiography (CTPA). Methods 90 suspected cases of pulmonary embolism in Luanzhou People's Hospital from
January 2016 to May 2018 were sampled and conducted CTPA to confirm the diagnosis. The sample was divided into group
A, B and C by random number table method. Group A was given 120 kV voltage and 50 mL contrast agent, group B 100 kV
voltage and 50 mL contrast agent, and group C 80 kV voltage and 30 mL contrast agent. The automatic tube current
modulation technique was applied to set different tube currents for the three groups, and the other parameters are invariant.
The different image qualities and radiation doses were finally identified in the three groups. Results CT values of pulmonary
artery trunk, left & right pulmonary artery, and pulmonary artery segment in group B and C were significantly higher than
those in group A, while signal noise ratio and contrast noise ratio were significantly lower than those in group A (P<0.05). All
the three groups' subjective scores of image quality have reached 3 to 6 points, and there was no statistically significant
difference (P>0.05). After scan, actual volume CT dose index and dose-length product and effective dose in group B and
group C were significantly lower than those in group A (P<0.05). Conclusion Compared with traditional scan conditions,
CTPA of low-dose contrast agent combined with low-tube voltage (80 kV) can ensure the image quality and reduce the
radiation dose with a significant reduction of contrast agent dose.

Keywords: pulmonary embolism; CT pulmonary angiography; contrast agent; tube voltage

B o= Jiiti 21y Jik #4: %€ (Pulmonary Embolism, PE ) Bl fiii 3 flik

BT 22 DR 25 00 PR B AR I e A FE TS

ARG A B AR 25 G AE , R R12 % R AR e

[ r%5 B #712020-03-13 B BL , PE 52 4% 222 W T Be b, CT ili 8l ik v 52
[E&TE It Rl i oy 10 A (20181378) (CT Pulmonary Angiography, CTPA) & i Jy i % ik

(¥ B9 108, BFSE 7 1« B2 B1% , E-mail: wenttyyy@163.com Ty AME PR LA
GBS V0] B £ [T BR5 i b B pomaits T 3 0 ML AR H , CTPA 12187 PE BT &

21682367@qq.com e R B L R AU SR 3T 4R OR i CTPA 4645



- 1390 -

N e

6 37%:

2 U B A9 X L' % (Contrast-Induced Nephropathy,
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TR AU (BMI) <28 kg/m?; (4) BB R =4 . HE
BRAmiE : (1) EATH B0 A 1 52 AR GRS B B2 T 5 (2)
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Tab.1 General data and scanning parameters of the three groups

2151 n W AEWY% BMUkg m?  FIKE/em  BHIE/AV R /mL
A 30 19/11  57.79+4.82 2522+3.10  23.86+3.05 120 50

B4l 30 18/12  58.66+5.34 24.80+3.08  24.09+3.12 100 40

CcH 30 21/9 5841572 24.95+3.13  24.16+2.88 80 30

X5k FH - 0.679 0.214 0.141 0.081

PH - 0.712 0.808 0.869 0.922

1.3 BEFE

¥ 2 I FH 3% £ ¥4 4 GE 64 LightSpeed VCT, fif
kAR — KRR EIM SR . AHABEN
120 kV , #5507 0 50 mL; BZHHL RN 100 kV, i
S5 50 mL; C 41 HL R R 80 KV, 1 5 751 571 Ay
30 mL. 3@ ET A E AR AR EE R
Wi, A LB 4LIE A B UK 20 mL, C 41 A= B AR K
40 mL. HHEATIE LI H) 10 mL M4 #EE 7K 20 mL
SESRATESZ K, 254 120 kV .30 mA 8] & 1 s(20 K &
52 BRI R Il sl ik 32T, ARAR e [) - 28 i £ (AR
P W LA A AT ) ), 38 5 70 R R A ek ks .
A1 20 AR 28 U L 64 mm=0.625 mm, 5 8§
HO0.5 s, BRBE 1171, &AL A MR A B 2= g A LT
HEATHHE DR Z STy [, 3E SR Y AR R
T il %5 i Ultravist 370(370 mgl/mL) , ¥ 2845 | i
TR IKES . PG A AR EUR ()2 2
90.625 mm) {4 2 ADW 4.5 Ji &b B T 4E 3l #6475 25 1
FEL(VR) (21 B4 (MPR) i K% 5 (MIP)
Bt | SNk |
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(Dose Length Product, DLP) , 3 LA DLP 4t it A &5
ix (Effective Dose, ED ), ED=kxDLP, k{f N Kk 5 Z b
SRR IBUA, 11 0.017",

1.5 gitZEH*

Bl 2 B LA SPSS 19.0 Bt it2# 4k 4 b A7 Ab B, 3f
BOFRER IR (Yo ) R4 | 2R 51 53 A FL R FH x 2 A
5 s A LA GEOREA 32 SR Eehr o 25 Al A
Z A MAFEHS  BMI, MR i 3T 5 &4 br 2
SR ) 4 bR AR e HEAT O 25 0 A, T T LL AR R AT

LSD-t #5356, UL P<0.05 NS A Git5E L,
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2.1 SHBEBRELLE

B.C4lfiligh ik =T A A7 Bilish ik i B sl ik CT (&
IOl W T A4, SNR.CNR B B ik T A 4
(P<0.05) . 341 1Y EIME T 3 WF 43 14 hE ik 2
3~641, HiFor R WGt 22 5% (P>0.05) . W32 .5k
3FNET,

<2 3ARHEIRK CT EEEER (x + 5, HU)

Tab.2 Comparison of CT values of pulmonary arteries among the three groups (Mean+SD, HU)

215 n fifi Sk £ T i ik A gl ik Jifi 2 2y ik
A% 30 402.59+93 .34 386.62+98.30 395.61+95.67 408.83+99.41
B4l 30 494.62+103.50* 475.06+99.54* 488.43+98.59* 494.46+108.24*
c4l 30 508.56+112.88%* 490.44+113.69* 490.70+105.72%  512.73+117.38*
FAE - 9.277 8.695 8.817 7.828

P1H - <0.05 <0.05 <0.05 <0.05

*FoRn5 A4 H#R, P<0.05

#3 JHEIGREBENITS K SNR.CNREEB (% £ 5)
Tab.3 Comparison of subjective scores of image quality, SNR and
CNR among the three groups (Mean+SD)

251 n TS SNR CNR
A% 30 4.65+0.81 51.99+10.56  40.44+8.35
B4 30 4.43+0.67* 42.60£9.81%  24.60+6.81%
cH4l 30 4.14+0.62* 39.54+8.79%  21.54+5.79%
Fi4 - 2.554 13.291 61.904
P - 0.084 0.000 0.000

X5 A4 H B, P<0.05

2.2 3EEHFISE LR
B.C4{ CTDIvol .DLP .ED B 21K F A 21 (P<0.05) ,
W4,

CTPA 2% i [A] A X 55 0, RUMR 327 1 45 o & sl A
AT B /N, 25 [H) oy BRI g 5 2
P e 4G AR, X PE 912 B SUR% B R S kb ke
I RAGED B AR W PE B £ B AR E KA T
H L BB B R I FH B 2 R 9 1k AR B AL

1 343 CTPA i E & =L
Fig.1 The axial image of CT pulmonary angiography
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Tab.4 Comparison of radiation doses among the three groups

(Mean+SD)
2H 5 n CTDIvol/mGy DLP/mGy-cm ED/mSv
A 30 12.36+1.91 427.39£11627  7.26£1.94
B4l 30 8.05+1.86%  235.31£75.57%  4.04+1.27*
CH 30 703+1.77%  212.43+71.11%  3.60+0.75%
FAd - 68.515 51.650 60.509
PIH - 0.000 0.000 0.000

*FoR5 A4 B, P<0.05

BT LR, B AR SRR KRR & A AR B DA A
R AR Rt AT s 5 RT3 Pl B i 0
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A A PE A T 1, 38 2 A5 AP Y 8 S ) o S R
BIERIZ W 9 el 26 £RE PE I PR I2 W7 S Al
e EEREA L SRTAE a7 (I S ) R s R
5 7 2 LA A S R 52 700 B IR AT BB Al ke (4 43
& H AT E I ST —

PR AP AET F s A L A R A RIS A e S
i, {H A RIS H R i & 5 B0 I 3 5 R Ak
PR AU A8 HE A0 R AR 0 AT 5 ] A X B3t ik
D RTI AE  2  PEAR M E T  PR
RO R, T E T CT BG4y B
G i PR AR Y 2 WA AR AR A FL R Y (] s IR 1 P
RV B 3 5 ) AT A 22 2D 1 5 R AR O 52 | R ER
FHIEARCE J AR R /0 B T 48 H T BRI | A 1 11
WP AT AR SRSl A (15 5T £ 1 (] s 3% 0 4 55 51
HSEE R G, HE LR A BRI
H, H 20t 20 Dk T SNR AR T4 A4S L R 20 (11.4143.10
vs 14.16+£3.22) , Jili sl ik CNR 44K T 5 LA 1 R 41
(9.99+2.98 vs 11.75+3.54) , ARG i b I T8 M4
HE, JE2H (2.2840.46 mSv vs 5.72+2.08 mSv) , AN 80 kV
I8 Fa He CTPA FH T4 F8 35 ] A R0 A A 5 90 3
PRFFEUR T L . BN AR 55 RO AR i 80 kv,
HeRE 300 mg/mL 325 AU 2 A AR BE 60 mL, X AR ZH
LR N 120 KV, ¥ JE 370 mg/mL 35 B 17U i 5 5] il
VI 60 mL; W24 CTDIvol(6.86:0.89 mGy vs 11.34+
1.58 mGy) . DLP (219.05+1.88 mGy vs 362.76+2.38
mGy) . ED (3.06+0.54 mGy vs 5.07+1.12 mGy ) .3
T XF AL . AHFGE v 3 2H MG B 24 b 3 (3
SIS ¥ REIR B 3~6 43) , JUHABAS KER &, B.C4

it 8y ik 2 1 e A Il 3 ik i Bz 8 ik CT i 3 B 5 5
T A4l,SNR 5 CNR ¥ @K T A4l,CTDIvol . DLP
J ED B W ARF A 41, F B /N i s 52 7] R 4 30
mL) AR A HLE (80 kV) i 4514 N 47 CTPA i #x
A7 B S AT s S R0 7R 1 ) B AR RGO o, A
RS AR G 5 AR R W A3 AR R
IR HL T s R e B AR e — e 25 5.

1 5% 7 DV 22 i 478 2 1 T 8 ) 1] — % Ry 4~8 s,
A B MSCT B AR PR, 58 i 4 s 41 4
AL 6~10 s, 345 0 B[] 38 (L5 3~5 s, A M4 Tl i
S 00 TE It 0 2 PN 8 3k B[] 2 f CTPA A A ik
PRI R B N E R 2 E ) MRS
T ) 1 R AR S A R A N R R B IS L T
JE ) 3 5 ) 2 DR AR DA (L R 82 1Y) DG B, S 5 ) S
FEYERE Ry DR I AE N 9 R W R 2 ) (] ) R
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930 mL, 25 T 1) 7 S (3 mL/s) T AR
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JE4 63 KV, BB H] T2 Wi CTPA 4 HL e hy
120~140 kV , H X} N7 /) X 28 fiE 1 24 66~72 ke V., 1M
1R 80 KV JIT XTIz () g i AN 29 43.7 keV, S5 1LY K 2%
FEOMEFENT , BT 7E CTPA KA i BE RS 38 Jin 7 il vt 52 71
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