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(& E] B HITHFEREMIR CT BT TITRASEE, Fik ¥ 180 #1I6 R F/T M3k CT %
T BTN A 3 A, AR L B Bk S5 A R 2 S SR ) b A2 R AR SR B ) SR A SR R A A stk A &
A 32 %R A E BT Z A A SRS M # Rk S S BT R) 4 42 4 28 3R AT ) ) B) E E Y 35 mL s A & 50 mL A2
2hR A B VAR B BRIAE BT )42 s A da b AL R 1a) | B 2 RS 35 mL AT A A S0 mL A H K mE AR S AR T
RBIFFHIR JG R bk LR F Rk CT AL, VN B R e LR # St TRt oM, &R 4
AR LA A B HOK B AT LA N E W BAK T B Z A F A A S BB (P<0.05) ;3 LT MASI AR CT 1A £ 7 L B 5k
(P>0.05) ; ERE#HAR CT A AR ERTE LN THR TR (P<0.05) ;B R EF o X FEAERE LA S
878 T AP (P<0.05) ; Lk h BB FAEA MY TEZ A ZTAFBA(P<0.05), Fit #HFHEA
FERFFIR CT AL o B A TAT LR Y T AR AR LKA RS T ARRE AAFERIES
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Application of precise mathematical model in pulmonary artery CT imaging
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[ ABSTRACT] Aim  To explore the feasibility and rationality of mathematical model in pulmonary artery CT
imaging. Methods A total of 180 patients with clinically need for pulmonary artery CT were randomly divided into
three groups: the mathematical model group, the time at the intersection of pulmonary artery and pulmonary vein was taken
as the scanning delay time, and the dosage of contrast agent and normal saline was calculated by mathematical model; The
fixed dosage group, the time at the intersection of pulmonary artery and pulmonary vein was used as the scanning delay
time,35 mL contrast agent and 50 mL normal saline were fixed; The comparative group, pulmonary artery peak time add 2 s
was used as the scanning delay time, and 35 mL contrast agent and 50 mL normal saline were fixed.  CT values of main
pulmonary artery (MPA) , apical pulmonary artery, posterior bottom pulmonary artery and superior vena cava (SVC) were
measured. Image quality and SVC sclerosis artifacts were evaluated subjectively and analyzed statistically. Results
The dosage of normal saline and contrast agent in the mathematical model group was significantly lower than that in the fixed
dosage group and comparative group (P<0.05). There was no significant difference in CT value of pulmonary artery be-
tween the three groups (P>0.05). CT value of SVC in the mathematical model group was lower than that in the fixed
dosage group and comparative group, and the difference was statistically significant (P<0.05). Image quality scores of
the mathematical model group and fixed dosage group were higher than the comparative group.  The sclerosis artifacts of
SVC, the mathematical model group were less than those of the fixed dosage group and comparative group. Conclusion
The application of the mathematical model is feasible and the amount of contrast agent and normal saline is reduced, and

the image quality is improved, which is worth popularizing.
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R B HE D CT i3Ik % (CT pulmonary
angiography , CTPA ) & 28 A2 Wil s Jicke € 1) 4
Rty ikt . HATHEEh bk CT Bufg % He o A A
FRERIK I FH 22 O [T s (2, 106 A ] 9 A 4
FASTRY AR ALY , 07 ] 131 5 kb L 550 R A 2R 7K
PDAFEAE AT 1 58 AT R B B R 52 N e &
TESTSE SO0, TN B 23 i T S sl AN 2, A
WFFEIRIT Iz R A R T 5800 L ) K A R K ]
HTE CTPA rP it il A7 S5 3

1 #RITE

1.1 IRER

2019 48 1 H—2020 £ 1 A F A # % CTPA
KA B 180 ], H A B 102 1], &t 78 1], 4 i
20~86 %, F 4 (58.53+11.37) ¥ 1K i & 4% %t
(18.7 ~30.6) kg/m>, F 3 (22. 16 +5. 41 ) ke/m’, &
W rREFHEAN B fEA B4, 54
60 fl, MAEMAHIRHE MEHHEE CT HER
ERFREH,

1.2 CTPA S R/IFIENR

A4 1% % Philips Brilliance 256 & 2 #z CT,
HE 5B A A B E 100 kV, § 504 b 4], 2 18
0.914 B HEFE 4 0.625 mm/Hx128 H HL2 4
#0.4s/r, EZZE 0.9 mm, FZIHF0.45 mm,
X H |y B 5 00 B (320 gl/L) , R A 4& & Ulrich &
EFSBARMRACGES, E/HEFES5.0 ml/s, £
krmaA, B EENREMN R,

CTPA 4% . % A /Nl & HE & MK B K (test bo-
lus), M E@ZETHAKEFTAKFET, EUS
mlL/s 7% F JE 4 10 mL *f H 7 F7 20 mL A ¥ 3k, A
WA BAFRA, EHE R FAHRAMEENTH
(% E 80 kV, % B % 20 mAs), % * 3 fik A &t b
FlefF b, S# 2 KE K EKREN Test-
Injection 2 7 1 , k15 i 30 ik B i & o i BE ) -5 B
W, X HR A3 B AR B R Of i Bl Bk 3k 0 B JE) 42
s, B F E 41 35 mL xfHf] K& S0 mlL A 2 g AP
BF A Fn B T R B A4 2 AR R R B b Rk
5l # fkoas X B, R R B4 E O At 35 mL
A SO mL AR A HFEAALR EHRT
%) K Saade %" Fr AR AL T S bR ROE K
&, 4B KR & = oh ik 1 Bt R OF 4T i
Xt P AR & = (43 B B D]+ 43 B 7€ 3R B I] - 20 ik ik
W B ] ) xOE St E

1.3 CT RGN iR

W2 ABERERRANEGEA3 ARGRE
BHATIEN AT, FRAMBEE R —FKE N,
1.3.1 BA®RSEIRNAFE M2 KT
(main pulmonary artery, MPA) | 28 B Jifi 3 fik | & J& F&
Jifi 55 fik | b B ## Bk (superior vena cava, SVC) % i %
Wy CT {E, %6 & BT 0 o 78 & % 4 IX 8k B R ¥ B & 4
R AEE,
1.3.2 BAREZTINFNATE SEBEEE X
W# AR E MIP fn MPR B4R, R A 5 4 3% 3t i o
Jicn 4 B 2 P HEAT E WA, T ARE T
1 2 Jif o ik o 8 % 0 9A B58 152 0 b B 3t kB R
T B 8RR G AR E PG AR 22, AR AR B R K TR b 3 A
W33 o o Bk B R T B G AT B AR K R
AEE S A D ARSI RBE X T B M ERLAR,
PEAT Wy i # ik R A BR ALK T B Bk 5 o ok i B
Jik B B T B o 4 SR AL A B, FEAT i E ORI BE AL
1.3.3  LERE#HRELHHBIFNAFE  EE# K
B BIEN 2 2 .0 Boh EEFHREE T
HEEAND ;1 RN LKA E T AR oy
H%
1.4 ZItFESH

KA SPSS 20.0 FE it 24T B, i B JEHH L xts
R AR EERAEER T =00, AR FEE
SR Bl SNK-q A6 B 5 AT P 7 bb A% 3F B0 B D
Pl(%) %7, A B RA X £ %k;P<0.05 4 %
FHRITFENL, — SRR Kappa 5,

2 % R

2.1 FBAXMEFREEBKASHLILE

o} BEZH A 5 o 2 AR HER K R 50 mLL,
XTI 35 mL; B e B 4 AR R K & o
(28.78+4.39) mlL, X} He 55 FH & 4 (22.59+3.05)
mL., 35 i AR [ FH 4R R4 (P<0. 05)
2.2 FRAME CT EMILE

KA AT sk CT fH34 KT 250 HU, i L2
Wik H 3 4l 2% LG 2EE X (P>0.05)
b CT (ECBCA A 0 21 A T 181 R P 2 B ) 1R
H(F=70.67,P<0.05) , [& 2 & 4 T iR 4 0] 2
FIGHFEX(P>0.05;3%1)
2.3 FABRGREIFHMELHRALE

K Kappa — SR 5,2 &4 BRI PE4r HoA 5
159 —2 (Kappa=0. 81, P<0.01) , BUHimig
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[ 5 P 21 % B TE 43 43 51 o0 (4. 42£0.53) 43,
(4.18+0. 68) 43 F1(3. 75+0. 57) 4333 4] 14 i &
MG ESA G5 L (P<0.05)  Keppi i ]
FE E FHE AP0 T IR ZH (P<0.05; % 2) . |

s e IOk ) L s AL Ok 1) FH 5 4 RN G IR 2 2 T 4K
SARRIZH (P<0.05;33)
MR (5] G LI 1,

x1 HAMEEK CT RE&ME CT EAILLE (n=60) Hf . HU
Iyl it g ik T BBk J i B 3 ik bk
R GE:| 422.27+90.33 403.35+108.35 463.65+110.72 803.47+264.25
[ 5 FH 41 436.37+93. 66 446.29+103. 63 423.78+102.85 786.76+218.79
G Rk 404.41+78.74 428.15+92.53 435.55+93.53 375.62+158. 14°

H:a N P<0. 05, 5% I8 20 F & 5 AR 4 LR

R2 BARBREEISERHLEER (n=60)
B (% )
| 5% 4 4y 34 24y 14y

F4 BEEREFRIKERELARZLTRHLLE (n=60)

X HRZH 6(10.0) 35(58.3) 18(30.0) 0 1(1.7)

FE MR 15(25.0) 38(63.3) 7(11.7) 0 0

Bep BRI 20(33.3) 35(58.4) 5(8.3) 0 0
T =4I A x* =18.63,P<0.05,

B (% )
il 0 % 14
Xt 20 6(10.0) 54(90.0)
[ 7 17(28.3) 43(71.7)
GBI 36(60.0) 24(40.0)

T =R b, x* =34.85,P<0.05,

B1 BHEHFEIXEEEK CT B&RERN R
BHNE 84 %, A J B il Ik S Al K i i) JEE gt £, i st bk -5 B K S SURUIRETL A 11 s (A)
i Z kA IR ] 6.8 s(B) , FIFAH2E 4.2 s;C ARSI BRR W] +2 s o 48 SE LS A i, Jiti 3l fok =1 B
I3 LR E S TEIE W D BRI k-5 P IR S S IRF ] A 451 B 3R 1 ]
Sl kA G L Xk e SE L 4 20, ELA BRIk A IR I

3 4t i

H T AT A L O DR, L I Al 2l ok 380 2% ol e ok
U FRIF RIS 2 ~ 4 s, Jii 0 K -5 1 5 fk 5 A 0 £ )
R/INA R B T8] 5T, 33 0 SR 4 41 3 35 ]
FEARE R . A S R I [ A A 22 S A4k, AT
REAZAFE 08 WO DIBE X0 530 A S AR 1Y
SO /NIRRT BBk CT AR B PIE AN 55 T
A, LA HE P SIE 3R I (1] 3B 0 17 246 TR 22 A0 AR 22
S, MRS o o o 14 L, B PR T2 SR 10
A T2k MU HUFR s Bk 3, A 35 Tk

FRBIPEH

200k HE TR I A AR Xt 3R] 5 i A Al
Sk 2 dd bR Ik B, SRR s T R,
RGNS T W i KA SR . 5 i 2l R owS 70 35 4
R il bR A b DR 50 B AT P A
X3 #5952 St e 1] 5 M 3k ik 0 ] Y 22
(ECHB/ N 5 R BN 20 K 25 1T et i ok 5 e I
TS | LR T 2R A0 | 33 I fil 2l | bk 58 S
(1] it gy K i e EF [ 4 22 (EBRR >4 i 47 A 450 A
B 5 R4 A48 LA BTy L i e K oS e 50 5 i v 1
DU BBV 5 24 i 47 B4 1 T, 5 7 B 38 41 i £
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R0 sl | K B 1 o e B N 5 S R
AR 2 N ] P e 4 A 30 ik 5 S s 1] Ay
FAREAE SN ], i 3 | e Fik 58 S5 B Ji] 5 il 2 bk 2k
WG s [) 25 (B 5 X RRZ DA 2 s SR 14 B 3R B[] 22 1 A
KR 3 HIREh K CT 25 K8it#E ., A
PR TP i 4 R A R [ 8 P i 2 B s T
XPRRAL, HXTHRATA 1 BB 1 4, T E A,
SFL P PR Ay ] 3R ] st R S LA B | ks X
Jeyin g el S E = B BT A N S B SR g == - S R
DRI, DA 3l | 8 Fik 32 SC s ek 8] S 51 41 228 3R ik 8] 5
SR, TR TR R 18

it s ik ) i £ R B R e 3 S R Rk L R
Fram AR S R Rk H A AR R AR A 1
LT, Az BRER K bl e AR G X HE ) A A
PG A EEEM ) A e TREARAFE T
X ETR 8 3 3 E 451 4 B 1] P 0 45 il 0 ik 1 e (L
REATONT LR FH &5 ) s 9 2D b s e Tk B Ak B 52, 3
USRS, AR ST H B A A 2 A B R K T
55 Saade %" (i F A e A= BEER /K ok B 30 mLL AH
AT, AREBCF AR I 6 FE IR A R] AN _E 47l s ] 45
TR LR S A PR 7K B4 3 SR B R] B4 4 45 o B X
700 1A R K [R) B 3 5 58 58 b s IS T 7 ik 22 il
kT R4 A FRER K DRI I B A A R A
PR B koG L 751 2 6 A TR B k2 1 s e Bk
e thie .

AT G REAR R 350/, o 1) i 0 3 5 bl e 12
REAR D A AR K 1153 3R 25 SR KA 2 1Y
AR Ak U DY RE X AR R S

25 LTI LA S0 ik 5 A e ok 58 S a5 ek ) S
AR ] B A AR AE CTPA R H & Al AT
B ELIZ> T X SR R A R ER K &, B T IRIMR
I EARE,
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