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[HEZE] B8 38T 7 S5 5 F 2 fik L3 AR A CT Al 3 ke % AL (CTPA) ¥ 89 2 M, F53% : 90 4] B8 4l il A 2 (PE)
B R ML A HULE (n=45) A ) 7] T 20 (n=45) , F HLLLAT F HAL X (120 kV, 50 mL % o 7] ) 65 CTPA 4244 , > 7] F204T4%
g, B ) B3 A (80 kV 2% 100 kV, 30 mL %+ Fb 7 ) 69 CTPA 424, i d 40 AL R B & 4a 47 &, 458 :CT A 4= SNR
JE 7 481 3 Bk £ T e A il S10 B 30 Bik P Yo 434 T ge 3t 5 & XL (P>0.05) , s CNR & 7 2811 3 ik £ T Fo A il S10 B At 3
P R E ) it & L (P>0.05) , 42 A4 i ST BT S Bk P, % HLZA A9 CNR U 22353 T B4, 2 F A A Rt 5 &
L (P<0.05). FAZIEF 5+ B A% Fh 2 27 A & AR AT 89 — 50k (Kappa=0.865, P<0.001), % #L41 CTDI, . DLP .ED 1% 5|
#(8.89+1.96) mGy.(296.5+78.4) mGy * cm. (4.45+1.76) mSv, #1923 T/ 1l #4169 (3.12+0.68) mGy.(99.6+17.3) mGy - cm.
(1.09+0.27) mSv(P<0.05) , | & 4869 ED A A8 b 7 AL ISR 76%., 458 7 B1k%8 4 F 2 ik K R 2 A T CTPA
PO TATHY AR Bk RS S KB R B R A, AR A AR Y R R AT AR & R Ak E e Ak,
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Application value of low-dose low-radiation manual trigger technique in CT pulmonary artery

angiography

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

Abstract: Objective To investigate the application value of low-dose low-radiation manual trigger technique in CT
pulmonary artery angiography (CTPA). Methods 90 patients with suspected pulmonary embolism (PE) were randomly
divided into regular group (n=45) and low-dose group (n=45). The regular group underwent conventional mode CTPA
scanning (120 kV, 50 mL contrast agent), while the low dose group underwent low tube voltage and low dose CTPA scanning
(80 kV or 100 kV, 30 mL contrast agent). The image quality and radiation dose of the two groups were compared. Results
The CT value, SNR and CNR had no statistically significant differences between the two groups in pulmonary artery trunk
and right lung S10 segment pulmonary artery (2>0.05). In the S1 pulmonary artery of the right lung, the CNR in regular
group was significantly higher than that in the control group, and the difference has statistical significances (P<0.05). The
two observers had excellent consistency on image quality analysis (Kappa=0.865, P<0.001). The values of CTDIvol, DLP
and ED inregular group were (8.89+£1.96) mGy, (296.5£78.4) mGy-cm and (4.45+1.76) mSv respectively, which were
significantly higher than those low-dose group with (3.12+0.68) mGy, (99.6+17.3) mGy-cm and (1.09+0.27) mSv (P<0.05),
and the ED value in low-dose group was reduced by about 76% compared with that in conventional group. Conclusion It is
feasible to apply low dose and low radiation manual trigger technology to CTPA, for it can effectively reduce radiation dose
and contrast agent dosage and improve examination safety while obtaining image quality meeting diagnostic requirements.
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ARG A T BRI, B CTPA K Y I
2, HAFAE R B 505 5 B0t LA ) 2P Tl i H 4
FRNTZ R W e a2 Wids 2[Rl it
P2 AT R AR B S EOR] B 1 D7 1, DA J %
pEseuyE il libpon by e g RN HINHER N A
WFFEUESE R AE PR AR A 5 B 06 i /0 e S 5k %
X LRI, IF SRR A R B . AP B TER
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1 #REFHZE

1.1 BRI

PEHL 2016 4F 1 H~20184F 5 Astie T AR
B e 5E4L, PE H0f 7 CTPA K 114 i 2 90 9], Hirpr , 1
48 ], 2 42 5], 4F % 28~78 %, - AE IS (58.4+12.4)
% o T B BENL TV 53 0 L (n=45) F/N )
H(n=45), 52601, 219042 (56.32+11.84)
2R R TSR (24.36+3.72) kg/m?, /NFIHRA 5B 22
), 4 23 1) 5 4F I (56.24+11.72) % ; 1K i & 45 5%
(24.25+3.68) kg/m*. P4 — BRI L I LG0T 2%
5 (P>0.05) o SAHERR ™ 5 0o Jili B T REAS 4 X He
F AT R A AL Lot . AR IEAEAS B2 BE A BE

BUosHtHE, i B A B R A A R 1S
1.2 HEA*

K JH Philips 64 HEIZU5E CT HL , F1 45 VI ] Fh il i &2
M. RS EC R AR 120 kV, B 3l L
150~400 mA , #215 0.923, #f H #¥ 64x0.625 mm , BK &
JER 0.5 s/ro /NI4T R R 80 kV (57 100 kV) ,
RSEEE AL o R LGRS T 58 - 3 DA 2 e
(370 mgl/mL) VE Ry % L5, >R FHOBURAT o e 1 5 4% 22
J AT Ik A 5 R IRZE LA 5 mL/s B R TE AT HE )
50 mL,/NFIHEZH D 3 mL/s A4 38 289 AN EEF] 30 mL,
X EG R B 8 R YAB N A i A B R K . A AE
IR ] < R ZE SR 6T B ) S B WA A Bl ik k4 A
AR, 2 W 5 A R 3 150 HU B 3hfih & 354 5/
TR 2L W DU T KO 2 R Sk
HHK N T SR 5, 57 DTS S S .

1.3 B4R

W2 B A 2 fE A T AR, R
FAHE E# (VRT) e K% B RGE (MIP) S 22 1fi 5
(MPR) &5 A B AT EMGGHEA T3, 164 T PEJRAE 53T
1.4 BBRENH

(DM ENG T i 14 TAEZ50>5 4RI R
BRIMEATIEAL , XEIGBik 32T A7 il it S10 Befitislfik o
A il 1 S 1T B0 ik (R 8 B N B T AR ILIA CT {204 7

D, JBESHRIX (ROT ) ) i [0 S 1] sk SR 07 FL i
FUPE I A A8 s T AR 172, 08 3 Uk, BOF34M. FRHUNg
JEIERTT 25X (EARZ 1 em)  IEARERS A iS5
MRS AR R UGS L (SNR)= N CT 1A/
TSl Xt UM H (CNR) = JE -2 CT{H- 7536
WLPSF- B /5 M o (2) TG i SR 5 4301
EFT MG Tt T A - il sl KA I e A e, 1 A5 i 2%
SEHBUR], R A LAE I R 2 L FE sy, TR 548
Ii Iy KA s e s A, IS D 2 LU BT A, vl Sl
BT TR 455 s Al s RKAS Fs TR 80 F , 45 3 4% LA
MR I (1K= g R T SN/ E I (ENESE CA R F T Y 0
V128 3 435 Bl sl ok 3 A5 DA o, (EL I A S v & 53
YRS MLV TS W TR 2 0 S AR 2,
Tkt e, it 15
1.5 EHF=

TR CTHLR G M 4, 7l i CT 45 LR 2L
(CTDIL,,) FlH K ERF(DLP) 45, HE B ETEIZ A
A P ITEEZ A B0 & (ED )=DLPxk, k=0.014 mSv/
(mGy - cm), WHFFACE R 5. S ROCHRIS T, % g4
A KA T &, VR AR (LAT) , JF X5 AR 2 18 |
T R 5 S ] B R i J e RAR, BV G fE A2 (AP, Jf:
TR S R R R/ IN A R AR
1.6 Zit=EH=E

o 1 SPSS 20.0 A AT AR AL B . THEBORH
PURERR i 22 3w, FLB IR ST REAR ¢ K5 5 TR
FHAREE 43 e R, B x> R g 5 AN [ L8 5 %) ]
QT V53 1 — S0P 737>k FH Kappa K 5 , Kappa {H
47 0.81~1.00 7R —FHEAM 4T, 0.61~0.80 Fm — 2 1
I, 0.41~0.60 % /x — B PE— i, <0.4 Fom — PR
25 LIS P<0.05 2R A G 2EE X,

2.1 PER&ER

LA PE 24 19, K A= % Ry 53.3%(24/45) 5 /N F|
40 PE 20 f41] , & 4= RN 44.4%(20/45) s B4 PE K 4=
RG22 57 (x*=0.712, P=0.399>0.05) .
22 ENEBRE

CT {1 SNR 7£ W4 20 i 21 Jik == 1 A5 il S10 Befifi
kb LA IO G122 5 L (P>0.05) , 1fif CNR 7E
2 ili 3 Jok 2 1 A4 il S 10 B il 3 ik v He A 38 Je 4 i
22 L (P>0.05) , 76 A5 il S1 BT s bk b, 5 B ZH 1Y
CNR N i 2 5 T/ AL, 2 R A Gt 22 L (P<
0.05), U345 1. PHALEMG T HLICHH 22 5 WL 1,
23 EMBEBIRE

NG A A% 2 B P43 [ (4.86+0.26) 43 1 5
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Tab.1 Comparison of objective images quality between the two groups (Mean+SD)
. Jiti g ik 3= F i S 1 BEfi 2 ik A fili S10 B Jiti 3l fik
£ n
CT{H SNR/db CNR CTH SNR/db CNR CTH SNR/db CNR

TR 45 306.5+76.3 22.5+49  17.9+5.2 356.2+81.4 25.9+6.1  23.2+5.8 354.6+81.3 25.9+6.1  22.446.5
INFIHRZH 45 325.6+68.4  242+7.5  19.7+7.3 328.6490.2 24.1462  20.146.9 322.5485.4 23.7458  20.3+6.4
e 1.250 1.273 1.347 1.524 1.388 2307 1.826 1.753 1.544
PiA 0.215 0.206 0.181 0.131 0.169 0.023 0.071 0.083 0.126

1 RAEAABRKXINFIERIESRIRSH CTPA ElfR

Fig.1 CTPA images obtained by routine scan mode and low—dose low-radiation mode

T

ax WU AT A CT AL IR, 7R WU Bk 22 2 FE 8 BR-45 5 b - SR JH 80 kV AT HRL T 30 mL X LI AR
13 CTHIMZIEE, S5 a il — il RHUBHAYT 5 & A TS

Wi 2H 5 3 16 M B LAT (AP B A &k A% s Bt
Giit 22 5 (P>0.05) 5 1M/l 12 41 CTDI,,,.DLP \ED
{470 AR T AZH (P<0.05) , /N5l i 4 ED {EAH He
WAL T 20 76%. W22,

XF R 2H B4 [ (4.75£0.31) 9 | e B G it 22 7
(=1.824, P=0.072) . Wil WLE<H X TG T o i
& W -1 — 3Pk (Kappa=0.865, P<0.001) .
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Tab.2 Comparison of radiation dose between the two groups (Mean+SD)

2 53] n J9 ER LAT/mm AP/mm AR EA/mm  CTDI /mGy  DLP/mGy-cm ED/mSv
B 45 316.5+16.8 234.62+20.6 271.8+18.4 8.89+1.96 296.5+78.4 4.45+1.76
/NG 2 45 316.2+19.4 237.5+18.9 273.6+20.5 3.12+0.68 99.6+17.3 1.09+0.27
i 0.079 0.691 0.438 18.657 16.452 12.658
PAH 0.938 0.491 0.662 0.000 0.000 0.000

JEHR A 30 mL X e AR =00 T S8 B PE £ 2% CTPA
KAy rp R ATAT B AN ALRERS AT AR A9 R & a8
AEAS I 0 [T A S 70 i Ko LGRS e e At

CT K A VE Ay il PR 12 Wr i o T B, o2 = PR PR 4

S50 T A L B A 5 = P B 3 1 4
107 ER R (AR 0T CT 415
A TS R ARE L L0 52 K 52 5 0
%, CLR B BRI A BRSER I, 75 642
B2E CTT 3 K 6 45 o 91 30 mL XF 1L T 47
. AT R 5 R AT L 80 kV

AR, Z RN BRI SR S Y AR AR 1 A4S
1 A= N S SN = P K= 2 R L B 5 NN EN VA S B N
S0l PRI F R A U TR B R R
S ) A R R T B L GE A AR A L e
REME AT 50 /D 4R S50 B . Bjorkdahl 252 AR5 & PR, 2R
FH 100 KV 45 Ha = #E4T CTPA H## , M L T 120 kV 45
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JE 8 S0 2 50%., AR H/INRI R 414 LR
80 KV, AH HLH HLZH (120 kV ) £ i 32 48 54 57 (ED
ED W2 76%. (HAS B ERREAR T SR X L FEN T
Ret , SAAGUR P B, TS S KA F A B Tl 14
MR 1 AT/ N R A S U, LA
ALK 400 mA , PTTT AT A DRAICAE L IR0 T EUG IE A
SRR, A B sk E T A S1 B itish
Jok Al S10 Befii sl ik i) SNR . CNR Kz [&I4% 32 0 i 1T
Gy LA T T2 25 5, S I I A S A
W NI RTA A TR d T

B TR LEFIFE CTI2Wr b g, B Rk
SRR T E AR SCAS RN o AFG EL AR R 2 1A
TR LM G X A2 R 0 B A B AR IS ot
BEOABS ' FEE T A SO MR AR B 2 0 2ok
JHCHFHE T AE REAE T 2 12 Wi R T4 R b
X R e A Her iR AR G5 . 64 2I8ECT
A TG B[] B 23 (8] 23 HE A i R o, TOC TR
ST BRI, R A Bt R R AT I 2R SR, T
FARGE , B4 RB A 76 it sl ok Ak s 1) 2 P9 5 A4 , G
Tk 2208 LR AT IR A ] 2, Gt g 9/ F ) 7 2
I A 30 mL X A, I A AR AR K H R
] SR A T4 ANMEAA R T EUR B oR , i Reis b -
JEEFRIK A o

RRARAS F AN BB A U /0 4 700 i, 8 Bl 134
R A R A (R, D PR AR T B A L R AR, X 2ol
Al 12 bt 2 AR, S A K I S BT, OB
RN SRR SCR A, CTERG R, Bk H 80 kV
EHEIETT CTPA, RRAEHE SO R, 2 M B i 2 i
LAGER ) CTAE, S — 2L/ D S oS LU A i, AT
FE5 N /NI S AN ) s il 32 Bl ik CT A
A — R e, X S AR AR A 2 A0

25 LR, R A 80 kV 45 HLIRIBE A 30 mL X HEFIAR
3 7E CTPA Kt iU AT AT Y, FEARTS 1 R 2 Wit oK IS
Jo e B RIS, BRI A 20k S ) e ke B R, )
P2 CT Rt % A EE R AR S % .
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