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Application of dual-source spiral CT with high—pitch flash mode in
CT pulmonary angiography
Wang Sihang',Lyu Fajin’,Zeng Yongming',Peng Gang',Yao Kaiqing',Lyu Liang’
(1. Department of Radiology ,the First Affiliated Hospital of Chongging Medical University;
2. Department of Radiology ,the Third People’s Hospital of Chongqing)
[ Abstract)Objective ; To explore the feasibility of dual-source spiral CT with high—pitch flash spiral mode as well as time—density
curve in diagnosing the clinically suspected pulmonary embolism (PE). Methods ;Sixty patients planed to receive CT pulmonary an—
giography (CTPA) were randomly divided into two groups. Routine scan and bolus tracking monitoring were used in control group,while
dual-source spiral CT with high—pitch flash spiral mode as well as time—density curve was used in experimental group. Contrast
agents lodine diftler with the concentration of 400 mgl/ml was applied in both groups. The parameter of CT scanning was the same in
both groups. All CT original dates were transferred to Siemens workstation and were post—processed by VR, MIP, MPR and CPR tech—
nology. The CTPA image quality was evaluated based on score of image quality,CT value,and contrast to noise ratio(CNR). Results .
All patients in two groups completed CTPA successfully. There was no difference in baseline characters including sex, age , height and
weight between the two groups(P=0.752,0.605,0.319,0.523). CNR of experimental group was higher than that of control group(P=
0.028,0.030,0.001,0.012,0.020). There was no difference in CT value of pulmonary artery trunk , RSPA,RIPA ,LSPA and LIPA
between the two groups(P=0.362,0.986,0.373,0.584,0.931),but CT value of the ascending aorta, RSPV ,RIPV,LSPV and LIPV
were lower in experimental group than in control group (P=0.000,0.001,0.000,0.003,0.000). Scores of image quality were better in
experimental group than in control group(y*=12.25,P=0.016;x’=7.53,P=0.023). Both the contrast agents(24 ml vs. 50 ml) and radi—
ation dose[(5.27 +1.94) mSv vs. (7.30 +2.73) mSv] were lower in experimental group than in control group(P=0.011). The scanning
time was significantly shorter in experimental group than in control group[(0.94+0.07) s vs. (4.71 £0.37) s,P=0.000)]. Conclusion .

. CTPA with flash spiral mode and time—density curve could col-
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lect the satisfied image , reduce patients’ contrast agents and
radiation dose,and decrease the breathless time.
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projection , MIP) , 218 §£H (multi planar reconstruction, MPR)
7T F 2 (curved planar reformation, CPR)
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Fig.1 Region of interest selection of time—density curve in

experimental group
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Fig.3 Objective evaluation of image quality

1.3 B R R0
13,1 EWITH M3 A48 s R = A A F0 4t
IR I B AL X B R A TP, YR AR —
Bt GV 4r . BURIT A Il gh Ik U B i fk i
1 53 It sh kB B W BERS A s Ak , A AR BRIk SR AL S 247 .
il sl ik Bt B 0B 5 A2 il Dk R s Ak i 3 4 il s ik B 2
W BEEH Ak, (EURH SR oA WLsR Ak 4 43, s kB &
B sk FAH SRR RS A R AL 5 40

184550 1.2 S G E ik RS WK 4 3~5
SrIBhk e B i B A T — 2D BT A . TR AT
I KR I 220t L AR BR O A A AR O S R /BRI | i
BB A R sh R R B I sk i issic 1 4y, &
Jes R i o TR % B R P A Rl A Dl 5 AN/l VI I e
FEA RS S D EARR R ma il h Bk AT 2 43 LR
JVkA e s e LRI 5% B8 LA DL WA i A s e A 1)
EEh L 3 7.
132 ZWTEH 43 B0 GE 2 4L S il 3h ik, 30m) L
THsh KB CT {5, ROL 2 0.05~1.00 cm?, Eb4K 20 ml % [t
15 50 ml XFEEFIV ST sk s b i g o2 5.

FIFHXT LG A5 [ (contrast—to—noise rate, CNR) X} 2 4 [
G R EATITAS, 3 I il s ik S5 7 2 sh ke T {i, DU
5 it 2 DK W0 B 5 AH <08 il g ok 1 T/ A Bl i ] — J2 1
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AH K F s A7 3808 S 77 i (effective dose ,ED) , AL
ED=DLP x k(mSv) ,k AHHFFLEFF k=0.014(mSv/mGy-cm).,
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2.2 faFhETE) FRAtN = 5 A A&

2 2[4 ] R0 S ) LR P X L R 1,

F1 2AHEAFEREEHFIES LR AER3TEE
Tab.1 Comparison of the scanning time, radiation dose and

contrast agents between the two groups
5 T () BRI (mSv) XL (ml)

pOpilEy 471 +0.37 7.30 £2.73 50
SCIRZ 0.94 +0.07 527 +1.94 24
X 44.623 2.706 -
P 0.000 0.011 -
23 BA%m=E

3 LR I AN HE R AT AP R T 2 R LR X 2
HEMGHATIE A5 R (2 2.3).,

*2 2HEBREFMITSEROLE
Tab.2 Comparison of the scores of image quality between the

twogroups
ZH 5] 14y 24y 35 44y 50
MR (%) 0 1(3.3%) 20(66.7%) 3(10%)  6(20%)
S (%) 0 1(33%)  2(6.7%)  6(20%) 21(70%)

®3 24EGREH—TEFERIOILE
Tab.3 Comparison of further scores of image quality between

the two groups

20 51 15y 253 3%
SRR (%) 17(58.6%) 9(31.0%) 3(10.4%)
SO (%) 7(24.1%) 14(48.3%) 8(27.6%)
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Tab.4 Comparison of the CT value and contrast to noise ratio( CNR ) between the two groups

51 Bk CTME(HU) 22 EAlSifk CTE(HU) A7 EASilk CTEHU) A FHshhk CTE(HU) 4 PRk CT {H(HU)
Xif HE 2] 349.50 +79.76 382.95 +70.25 392.70 = 80.14 378.45 + 53.90 369.20 = 84.36
SR ZH 375.25 + 95.88 382.55 + 75.43 372.25 + 62.24 388.60 = 61.97 366.00 = 77.36

i -0.923 0.017 0.901 -0.553 0.125

PAE 0.362 0.986 0.373 0.584 0.901

151 FE Bk CT 1E e PRk CT {8 A7 PRk CT {8 A5 MRk CT 8 AR IRk CT &

(HU) (HU) (HU) (HU) (HU)
Xif B ZH 264.70 + 105.72 308.50 = 133.73 326.90  136.10 263.35 + 144.30 295.95 + 117.53
S ZH 122.55 + 66.58 177.55 +74.90 159.90 + 72.44 168.45 + 68.52 154.55 £+ 73.73

tfE 5.088 3.821 4.844 3.185 4558

P 0.000 0.001 0.000 0.003 0.000

Eie] Jitigh Bk CNR {1 A2 btk CNR (E A7 btz CNR {8 A Rtk CNR A FHisik CNR i
Xif HEZH 7.52£6.33 6.26 £4.12 553 £4.97 6.46 + 4.67 5.66 +4.33
S ZH 11.91 +5.82 9.75£5.53 11.58 +5.82 11.46 +7.05 9.24 +4.97

il -2.278 -2.265 -3.530 -2.646 —2.432

P 0.028 0.030 0.001 0.012 0.020
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2.4 FE-4E 30 ) B 6y 424 2k 1R R )
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AMNESINK, B A ARSB K , W35 Z 0] CT EAH 280K, X 53W]
o COHREIALIME Ty - REFIK VR 313

4 KRIGHARFBKIERIA VR BR
Fig.4 Anteroposterior VR image of the pulmonary artery

in experiment group
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T P Z N2 RO Y B R A R TR B CT fiES. F o B
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Fig.5 Axial image of the pulmonary artery in experiment group
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REAIR, 9N T IS WA e L

6 SEXZHATRNAk CPR E%
Fig.6 CPR image of the pulmonary artery in experiment group
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Fig.7 Axial image of the
pulmonary artery
in control group
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Fig.8 Thin layer MIP image of
the pulmonary artery
in control group
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Fig.9 CPR image of the pulmonary artery in control group
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Fig.10 Distribution of delaying time of the 30 patients
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