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[fAZ ] B8 455 R B 7 & & F i Fohuit & 3246 i 2h iR A (CTPA) 3F A 2 Ak 2 /& (PH) = £ A2 B A9 3R B, J73%: ik
AL PH &2 70 46]  ARYE AT Rk 2 o A i AU A s A B4, A28 8- 3540 . i FLA4E KR 60~80 mL & ¥b 7 8t 47
4246, A F LR 35 mL A LA #EATAa4E . PLAR B 4T 3 B sl bk CT A x4 Hek & JE (CNR) L B 484522 26 (SNR) LA 21
2 (ED) Z B 1§34 ; 7 F) 7 CTPA * PH = A2 £ 5 i % ; R F) 71 & CTPA #F PH = £ A2 B4 Wiz dt . Z55R : 5 F M4k
2, F 21 CT/E .CNR 253 % ,ED %5 AKX, 2 F-A 43t 52 & L (P<0.05) , # 20 SNR Fo B 42 3F 5 o4k 2 F %3+ 5
FL(P>0.05) ;5 5 #L2(80.00%) Fu i, A Z 40 48 PH ™ F A2 6995 B 5 (91.43%) 227+ 575 55 ALALpb 3R, /) ) Z 40
CTPA % PH £ 42 B 09 R A% 451k O 40, R PEFUME | A M FARA ROC W & T BREEI 5, £ F A%t 5 E
X (P<0.05), 4518 : 1~ F) & CTPA xf PH ™ & 42 & 69 3% 4& MALA PT £ 57, DA TN 5, 8 4% B 54 55 0769 CT
B CNR A 5, 2 s A £ — % 6 BA i EL,
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Assessment of the severity of pulmonary hypertension by CT pulmonary artery imaging with

different doses
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Abstract: Objective To explore the value of computed tomography pulmonary angiography (CTPA) with different doses in
evaluating the severity of pulmonary hypertension (PH). Methods 70 patients diagnosed with PH were selected and divided
into a control group (n=35) and a low-dose group (n=35) according to random number table method. In the control group,
60-80 mL contrast media was used for scanning. In the low-dose group, 35 mL contrast media was used. The average
pulmonary artery CT, contrast noise ratio (CNR), image signal noise ratio (SNR), effective dose (ED) and image score was
compared between the two groups. The Effects of CTPA with different doses on the diagnostic rate of PH severity and its
effects on the diagnostic efficacy of PH severity were also compared. Results Compared with the control group, the CT value
and CNR of the low-dose group were significantly higher, the ED was significantly lower, and the differences were
statistically significant (P<0.05). The differences in SNR and image scores between the two groups was not statistically
significant (P>0.05). Compared with the control group (80.00%), the low-dose group had a significantly higher diagnosis rate
(91.43%) for the severity of PH, Compared with the control group, the sensitivity, specificity, accuracy, positive predictive
value, negative predictive value, and area under ROC curve of the CTPA significantly increased in low-dose group when
diagnosing the severity of PH, and the difference was statistically significant (P<0.05). Conclusion The value of CTPA with
different does for the severity evaluation of PH is different. The value of small doses is higher, which can significantly
improve the CT value, CNR and accuracy of diagnosis and has certain reference value for the clinic.
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Jitfi 3 Jik /&5 & (Pulmonary Hypertension, PH) /2§
BIUAA it 59 ik 0 Fe 7 o 8 28— (B A9 00 3 )
Ko BAE RS Rl hosr e A Rl VR R T RRE &
A VT VERZEEAE K& AEN . PHZEIG IR h 2R
KGR SR 2 AREE R R R
i, AT S EILAA O D BB FEAR , 75 A A0 L FE IR R v
B3 BR3P A%, ™ i fa NS B ik
filt R R A A 2 A Gl KM I R S B, Ak
B S W K Ak 18 XTI R YA T A B B 2 L H
PH (It RAE IR B S 30 % A & R LA Fe sk L IR 5
N2 B0RE , HESE WG T BT R Lt i/
SR m R IZ WA . BRI R A B
AR PHHEA T2 W, T 3SR AL 2 4 H Mii 2)
ik AL 1% (Computed Tomography Pulmonary
Angiography, CTPA ) FT i H A% &y 19 45 S Pk Pt e
B A L SR S B R I2 W T IE T BRI R
R 60~80 mL X L 7 Xk A8 HEA T A A, H R REAE
— R B BRI i (HAR AT A8 23 1 R
SSP 3 LA R 2 A v B R B )RR AR A
P /N i CTPA AN RE 8 FEARAILIA X 4 1Y) 4@ 55

PG s, —J T A2 1 i R I2 BT MPEAL PH ™ HE AR
FEMRR, 73— 7 S T 2 e HAje T
ANTALGR HE CTPA 2 M-l PH A AIF 5 38 A /0
EHAFRANTE . ABFFE T ZARDTA A5 & CTPA X
PH A2 B PEA U (EL, B 764 1 K PH A412 Wi B 41t
WEZH .

| ARSI

1.1 —fg&ER

PEHL 2017 4 3 H~20204F 3 H ZEMIH T A RS Betf
1278 PH Y S8 70 5], iR BE L7 3 ol 0l
KL RN B, R4 4% 35 9], AR PH & il 30 ik
(49 He 70 T S e T T B AR A B (B 3 ok e 4
J 30~40 mmHg)22 {71, " (Flisfifikiliesi s 41~70 mmHg
[6])27 i), 5 (Al sl kol e 5 F 70 mmHg) 21 4] ; PH
I 191, e R AR S 17 491, 4545 41
BURAHICHE 34 61, WL E T AT R L BRI T
EE(BMD) \PH ™ SR PH ISR LA, 22 R T4
TR L (P>0.05) , HA T oM, W3R 1. B s &
RIEXA RGN 58 20 , L8 8 JE W 45 .

F1 WEBE—REBEER

Tab.1 Comparison of basic information between two groups of patients

WH HHLAL (n=35) NI (n=35) ox* i P
P (%) ] 3 20(57.14) 19(54.29) 0.023 0.887
kS 15(42.86) 16(45.71)
AR % 53.86+7.66 54.30+7.52 0.372 0.708
SRR/ 5.29+0.97 5.33+1.07 0.459 0.639
¥ BMI/kg - m? 22.54x1.16 22.39£1.09 0.769 0.771
PH ™ HREEE[ (%) ] LR 11(31.43) 11(31.43) 0.473 0.492
g 13(37.14) 14(40.00)
HE 11(31.43) 10(28.57)
PHZERI[ (%) ] ekt 9(25.71) 10(28.57) 0.454 0.501
SR U IR AR A 9(25.71) 8(22.86)
4545 AU RO 17(48.57) 17(48.57)

1.2 NFRHERR R

AR : D 2R PR 2238 35 6 75 0 21 J1 A A
128 PH; Q) (835 1 R 5846k 56 88 5 B JB 35 I R AR DA 1
Bt s @ R A ET I 3 ) 2 ke s @0 T VB S RE
EH o HEBRARUE : O A I @ s RGR M RS ;@
b SO T BB 1 R R o B B AR R s FL T A 2 s @
ANREEL A WP sl TCvk 6l 8l B rhagiR o .

1.3 Fik

1.3.1 WEFE KA N 64 HE 128 2 44K 18 iE
CT(ZEE GE~H]D) , HAHi =400 80 kVp, 90 mAs/slice
(CHMBCHRECH 6) , BRI A% B HE R 64 mmx<0.625 mm,
B 348 B FL 42 FOV 350 mm, 4B [ 512x512, $2 §F
1.172 mm, 43R4 5.0 mL/s, % Fb 70058 A 4 &5 (R E-
B2 R4l A BR 2\ M A L 2 E
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J20100034 , ¥ & . 300 mgl/mL) , % K 41 FH & N
60~80 mL , /Nt 4l 4 35 mL. Ke A, E5Eik
BFEAMENT R AR, 2 SeHE, SR TR IE i
W 58 S T3k b s A AT 07 PR AR 4 4 2 IS
R A AL, Ve B R A B . R
FHRUET e Fe 1 S gt CORYN 22 g By 7 Iy A7 BR A /1) 43
591 AT 3 AS T R % %o L 790 2 9 4 2 ) N R b
Y35 3~6 mL/s J5 FF AR T, 22 05 RIJF R sh ik A 4
LT AE R R e 1142 1) 76 20~30 s, 2 J5 FF LA AH [R]
) 3 & i) e v T 5 40 mL AR BRER K . SERUE , R
P00 F 8 0 B A Ay B R AT PEAG A3 AT, A I
AN AT R CT R A, IFA5 A ITA 25 2
1.3.2 EGANE ) o kb B T AR b A8 AR GR 505 | B
3 07 A3 B B AR A BEAT A Bl LS b B
(75 i A 2 i E A R R R
RS
1.4 WZRIEHR

O I LA - il 2l ik CT {8 X e g s
Lt (CNR) | % {5 M L (SNR) A 257 5 (ED) , %
WA CT AR IEAT T4y, PEAG 5 i Sy B 2%,
BTN 558, 1o R R EE AN RE o B BRI 22 )R
URIBAR 5 2 43 4 A ) 01 X0 DA & B, 60 ) 3 L 2 Uk
1% 5 3 49 SRy 3B o0 AEAE Fff ) 45 K4 N 2 AR T B, 40 R
ANGE I T, BRI BE 2R R W 2 N 54 50
Ff N S RE) 2 YT YRR T, 6 B R R R BRI 2
AN 15 3 5 93 M A ) 2005 R P BE VB EE )2 TR
itk PRI T 340, WA RS2 B 2Kk 5 W55
i, BRI R R @ WA AN [R] ) i CTPA X
PH ™ S AR A2 Wi . B FLAAS [R5 & CTPA Xt
PH "™ 5 24 12 Wi sk BE
1.5 FitZEFH*E

K HH SPSS 17.0 #7581 240007 456 IES 4010
T BORR B bR 25 7R R ek 35 1H4R0%¢
BRI () 3 E 53 e (%) R, SR K 56 5 SR HI A2
i & T 1E % fE (Receiver Operator Characteristic,
ROC) #h £ A AN [F] 5] i CTPA Xt PH ™ 5 2 1912
Wik g ; P<0.05 £nZ R A G FE .

2.1 WEBETHMENEKCTE.CNR.SNR.ED & &
BIE S L4

/N4 CT{H .CNR ¥ g 3 K F# #L41,ED
EINTHEMRA, 2R EAGH22E L (P<0.05) , 4
SNR FIEMGIT o e 22 R ot 2 L (P>0.05)
W2,

2 FAEE FMEhEK CT . CNR.SNR.ED & BT/ L
(& £s)
Tab.2 Comparison of the average pulmonary artery CT value, CNR,

SNR, ED and image scores between the two groups (Mean+SD)

Eicta A (n=35) NFIEHn=35) fH P{H
CT{H/HU  314514£72.16  559.61£79.58  7.527  0.002
CNR 359.16£74.72  434.57+76.43  7.018  0.008
SNR 42.52+10.77 40.05+9.49 0.931 0472
ED/mSV 2.51+0.80 1.18+0.14 5473 0.032
EUGIES 3.94+0.49 3.82+0.47 0.756  0.779

2.2 REFIE CTPA X PH EEREHISHIIER
L AL X PH ™ 5 AR B 2 W i ofE 1 R R 28/35
(80.00%) , /NI i 2H X PH ™ 5 72 2 12 W (1) A %y
32/35(91.43%) , 412 W B HERf R L 22 S+ oA 40
2 X (P=0.027)
2.3 AEFIE CTPA *f PH F=E 12 B RIS BT R RE
/Nl B CTPA X PH ™ B 72 B2 12 W 1) R BUE Ry
Sk HERAEE , FHPE BUUAE | S 00 {E . ROC e T
AL (AUC) ¥ 8 3 & T8 R &, 2 5 ¥ B A 51t
27 L(P<0.05), L3,
2.4 FZH CTPA 2T B Xtk
PiZH CTPA 12 W MG L s 1] DL I 1,

PH 225 Bl R DR B s -4 i s ik e
5T 25 mmHg By — i R WA 2 20 1 4R
PRI R Z I R SR e R it AT R

%3 TEIFIE CTPA % PH = E12 E RIS Wik A8
Tab.3 The diagnostic efficacy of CTPA with different doses on the severity of PH

25 531 REE/%  FERE%  WEREE/%  PHMEBINEY  BEEE % AUC 95%CI
HAL 79.44 60.15 80.00 71.35 74.11 0.797 0.671~0.829
NFIHEA 93.65% 90.38% 91.43* 88.24% 90.27* 0.904*  0.852~0.931%*

RN 5 H AL, P<0.05
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El1 7L CTPA SHRE & XTLL
Fig.1 Comparison of CTPA diagnostic images between two groups
Pl la~c SRy R4, U 1 CT A 317 HU; ] 1d~F /NI R4, DU H 19 CT B 574 HU

JARATRES RO Z B, B2 4S80 i, 8
A0 TR A CTPA XA LA sl ik ) 1A T 1A
FD SRR BRI IR A2 W PH B« S nifE” 5
HXFHUARRI R, AR TCIR AR SZ , RIS B 5
AR 2% Al ARG PR b 9 o HH A2 21 R 1 s CTPAFE Ny
— P R TC R T, AN 3/ i AR A 38
RS RN RUR R IR IR o T B RS
BT R, = BRI 60~80 mL AT Xif b ) B R T
A, (E LI ARG H S AR NI R U, T2 240K
[) 500 X PHAS: H 58 . 2438 & B 2458 b
XoF LA R i, I PR I FHASCRAR BB 4 e (HH
TG T 5 BRI 1 PR RT LA S T AR A/
CTH RTS8 B sl R 48 RN
FEAT , BEASE CT &l h S % 1 21 5 X S il R B0H 24
(XTI s CNR SNR S G S SR PN EUG5T (1)
FEAT, CNR  SNRGEAIL, UG PE i , UG T bl
ED JEAEHUALERR S RS , HoAz IR 28 B sl 212 71
S AU ZH S A R P (3R LR R, ED RAIG, 2B HL
PRSZ AR R NS AR SR R FREE A CT
JLAG Ty SOGT Il 0 ke 2 B R A T4 L & BAIK B £ Ak
1607 A5 (%) ED W 5 R AIK , 171 5144 3 .CNR .SNR
CTHHI B 25 . ABFFE /Nl 4] CT {5 .CNR B

W AECHE LA = ED B B0 R FLZE AR, SNR A1 EHZ P43
T 225, 5 LRI 45 A A 25 5, FLIR R rT R g2
R G NE R TIEASOE FEPIE =, S (BN b NI ERESE S
PIRPAEAFRE RS E T, KRB A/ N2 W)
SR B S BRI, LA A EUG T A . RIS, 7
ANFIER R FTARAS I EUS T AT A PH IR RIS WK
AN o7 55 7] 2 A VST o T LI BRI T X AL A4
HIARSTT . 53 AMERFFE S SR TP AL CT(HAFAE 2 52,
HJs R A RE A TR R A R AT B0

BEE PRI A R , PH R E R A At P Co s , X i
RAOEEA HRIHEH , R EL S R80T (HEH
ERIAZ TR R A D BUERH Sk z s e
AT RZ FRIMEE 57 R i 45 , LI R R IAS ELA B
RIS IR B8 R A W AR AE s ™[RI, Al
TR PH S, b 58 PH ECE AU T B KU T 5
HARYTHE B AS ORI, R ot pe 2k MR b DA PH AR
I AR B I R IR T A H EE IR R R
ST SR AR Ao 4 R s SR AR SR
B 5 CTIZWHAE KA O I ) M 3R B (B T i s il 7
LIS FE AR ) CTPA 2 W BRI s T
R s ASAIFSE /N R 2H 6 PH ™ B AR 2 W ) o
BRI S A M i, 5 BRI 25 SR AR — 3, /W
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1 2598/ CTPA SR BERS B i PH A2k . X AR
2T PH ™ S 2L AR — 2 A, R B AG:
T ARAERR A, /N CTPA WY R MBSk
AL, B TUAE BRI U0 R AUC I AR T ML
I, SRR T4 R AR — 2

25 BRIk /N B CTPA 78 PH ™ B A% B2 Yl T
it B R B (EL, 52715 RS 35 mL /il CTPA AR
2T PH A 380515 | IR RE A8 Al PR s 17 7™ o
PR B IR 7 AR B B BRI
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