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ABSTRACT

Objective To investigate the correlation between right ventricular function parameters and the severity
of pulmonary embolism (PE) evaluated by CT pulmonary angiography (CTPA). Methods 84 PE patients
admitted to our hospital from January 2022 to June 2023 who were diagnosed with CTPA were
selected as the observation group, and the observation group could be divided into high risk group
(n=42) and low risk group (n=42) according to the pulmonary artery obstruction index (PAOI). In
addition, 84 patients with negative CTPA examination results were selected as the control group. CTPA
imaging manifestations of PE were observed, pulmonary PAOI of high-risk group and low-risk group
were compared, right heart function parameters of control group, high-risk group and low-risk group
were analyzed, and the correlation between PAOI and right heart function parameters was further
studied. Resulfts CTPA examination showed that there were 485 central pulmonary arteries embolized
in 84 PE patients, the involvement rate was 44.41%. PAOI in high-risk group was higher than that in
low-risk group (P<0.05). There were statistically significant differences in pulmonary trunk diameter,
left ventricular short axis maximum diameter (LVMSA), right ventricular short axis maximum diameter
(RVMSA) and ratio of right ventricular maximum diameter to left ventricular maximum diameter (RV/
LV) among the three groups(P<0.05). RVMSA and RV/LV in low-risk group were higher than those in
control group (P<0.05). Spearman rank correlation analysis showed that PAQOI was positively correlated
with pulmonary trunk diameter, RVMSA and RV/LV (P<0.05). There was no correlation between PAQOI
and LV (P>0.05). Conclusion CTPA can effectively diagnose PE, quickly evaluate the severity of PE and
the change of right heart function and the correlation between them, and provide useful valuable
information for the later treatment of PE patients.

Keywords: CT Pulmonary Artery Angiography; Right Heart Function; Pulmonary Embolism; Severity

fiteZE (PE)RIRABRAE RN OMEREZ—, BTESEFEEMEIPK, SEH
shRk IR 8RB R, MM RREMRE. R, FRERSFER, EEHIT
T, BREENEHRE", REFZAUEEXHRDER, BbakitEESE
MEEESBNAOERERPERERTNRISEAR. AL, FHERIZE
PEERE, BMITEAOIENRERPERIRDE, BINKELATAR, HEWE.
UERANENZH SR E—, WPEBRERIZEMRZR. mCTHzNbKI E M &
(CTPA)Z BRI —MIRAM B MER GIA, ZFkEEREEXLLR, B2 MR
S5TEmMERNEF, KREM. EE. EELHMBOEERENER, TZNAT
ROEHRRE. FREHBKY K. MEhERRKEETLESRA . AMRSERITCTPAIFMNA LIAE
BXEHEPEFEREMRXYE, WRELT.

1 BEEA®*

1.1 8% 2EERRERERERCESERANE, 52022E18F2023E687
B IZNITCTPAR EHRIZISAFIPERE NNMERA, LUFMshBkEZEIEE(PAOI) AR
, ATEMBADNBERBA(N=42)RERZE(N=42)). B, EENREARITCTPAKZ(E
OBERNIBIENEESAFIAXNIRE, EPMEBABEEE4MG], LEEEISF; £
R42~T6% , FIELF(58.1415.48)% , WNIBAEMEEATH, THEEBEITH; Fi
N4A3~T75%, FHFEHN(59.0725.80)%, =BHAEMHEEM, LEERELTH; Fi8
NA1~T76%; FHFERE(58.0615.37)%, REHAEMHEE23M4], LEEELI; Fi8
H42~75%, FHFEEH(57.9415.27)5, MBASTEA. 5RASKBAN—RKE
B, Z8TFHITFERENX(P>0.05).

MBAMNTAE: B (Ml EEILASMbER) HPELHRES, BE
IRARRIL. EEFRE. LRENERS, BENERE. FREESFERNES, &
THEEHMEMEGNIRE, BEENEIRRBRIEEEISNUL; BEAEEUAD
ENRERT A2, DIRGREENKENS, BEENEIRRTEREI%U T, HbRin
B EHEESEOHESEHTUNREEE,;, aHEMMERE,; & 0. . B, 0%
EERRYAEREIRE,

SHRAMNITE: BEZRRRI. #GFRE. XRERELH, RELRE
&, BEBME, HinE: ERUBEELRRE; aF0. F. 5. mEEEHESRY
BEFEISE; RMMERES,

(5—1FE] EiR%,
(ERfEE] L

5B, TREM, FEMRAME: EFFEHR. E-mail: xrlll@126.com

- 57



HEICTRIMRIZRE 2024498 $£22% £ 2817988

1.2 /3% (1)CTPAKE 5% MAIGE Lightspeed VCTHIG4HECT
VISCHERE, BUIEMI, XWFHELEE, BEEIETR, Ki#
EFBEAE, AEKEANMREAEMERKFEZE. SHIK
B BERA250 mAs; BEEN120 kv; EEEENImm; 13
BEA3mm; 5EfER512X512; HEER4~5s, BilEEEE
ZANEFRTERGFABTRAE, EHEFH20083570, #
. S100mLEMEEE51.77 g(LABIHRE 240 mgl/mL)]100
mLUENRBRBK, EEHERZEN3mL/s. FRERRRMLEA,
Fhshfk AMEBX, AL REIREN120 HU, ZERAESE]7910~15s
HITIEF A,

(2)CTPABRIG DI A% IEBAEERE, FERBER,
SHIRE: BEE0.75mm. EEEREImm., RERKERIBHIELE
WIBTFiL, REARNEL. HEER. RABERTZEGAE
FAEBTEGERERERBEXRMIELEERIETEIEDHT, &
MRALRFENRSREEHTHAR, HMEEENALOIIEEREX
SHTHIBERKRPEEERE,

1.3 MBIBIFATNIFE MRPEMCTPARGRN, RSB
AE5RBAEMPACI, DXERA. SEARRBEHENEGLINES
2, FRNHRPACISALIIAESEAIERE,

(1)PERICTPARERIN: RAGE Lightspeed VCTHIG4HECT
VIWPEREHITCTPARRE, M. ICRPESMUMEZ,

Q) BREASEBEARPAOI: SMBQanadli SDEAHEX
@ik, PAOI=[(nXxd)/40]c NRRPEMAENMNE, HinAERNSME
PRI0ER, FizhRkE20%, 1ZFMEIBEIEENLSD; dRT
BREMENEZERT. EtNERNERUELERENLD, &5

R1 PERERIFHEL L LFEhBKS2 RI%5 [ (%)]

PRI AE  AMEH SREIW ZEX
FRfiEhRk 84 3 3.57
XA RN 168 83 49.40
B8] B Rk 336 202 60.12
PVE Ty el 504 198 39.29
‘it 1092 485 44.41

R3 ZANEOINRESHEER

B3 BRIk FER(mm) LYMSA(mm) RVMSA(mm) RV/LV
SER4H(n=84) 28.06%3.11  41.89+2.08 39.87+2.50 0.84+0.06
BfE(n=42) 33.14%362  39.97+341 4542+379 1.19+151
ff248(n=42) 28.8513.29  41.02%3.05 42.81%+3.36 1.04%0.13
Fi& 34.607 7.109 47271 3.186
PlE <0.001 0.001 <0.001 0.044
o ®

BERN2D
Q)HEA. EEANMBEBANAGLOINESE:. EOEEH
RABER(LVMSA) AL ER MR AER(RVMSA)BTECT PAKE
UEGD, NEMoEkFTER. EERRSOEFEEANRAE
B, FEALERAR/EOERKENELERV/LY),
(4)PITPACIS B ILINEESEHIMEX M RZASpearmantlx
M RAXTPACIS A O INEES IR I T T,
1.4 B A% BIBRASPSS 22. 08 24, AR B[
(%)]FRT, RAXHE, HTERRA(x £s)K7, REAHHRT,
EETEMMann-Whitney URRIEDHr, PAOISHELIIEESEH
HExMEHSpearmanEREX DML, P<0.05R™EREETHRIT

24 B

2.1 PERCTPARRRIL CTPAMT R R 84(IPERER DR
BBk 2485, BEERN44.41%, WK1, BE1~2,

2.2 mEA5RBANPACILE SRANPACISTREA
(P<0.05), MFE2,

2.3 ZANALINRESMELE = AEfmsbxTER. LVMSA.
RVMSA. RV/LVLEE:, ERERITEEN(P<0.05); KEHHN
RVMSA. RV/LVI&FXIBBE(P<0.05), &3,

2.4 PAOISALTHREESMMNEXMDIT ZSpearmanF X
DITEETR, PAOISHEIAkFER. RVMSA. RV/LVRU{EZIEM
*(P<0.05)o PAOISLVZ il TEAE* 14 (P>0.05), &4

®2 Wied SEREANPAOILLE[HI(%)]

4831 PAOI

EfE4H(n=42) 9(21.43)

/4R (n=42) 2(4.76)

xH 5.126

Pl 0.024

4 PAOISHLINEESHMEXE

IHEET PAOI
HEXEH() PE

FhEpkFER 0.281  0.001

LVMSA 0.864  0.371

RVMSA 0.559  0.004

RV/LV 0.587  0.003

E1A-BIC Ltk B, 48 H54%, M A5d, 1A R BB, 1B: RV/LVIIEE; 1C: WakET CARAANE. Wk EFREDRAZNE

18 (PA/AO) .

H2 LB, Fih6sy, MINAW6ed. B4 Mok T s R A M vt R rite 2.

58 -



33
PEfFA—MELR. 2%, HEGERIRE. MEKE.
RERRENER, —BRAEE, MOKERED LA, #

MALERE, #MSHEALERS, FEELETSILL
HEBAmAERT", BNPEERE NS FEEREE
AIEERIESE. FEABETE, B, MREERBETEE
TR F B, ARMERSEX, HXHRIRE,
WPEEHE, BHMEHKRERAML25%~30%, FEhEKFHEHT
RELF; ERMERERURL30%~40%, FiEhAKTISE>30
mmHg; B REFURD40%~50%, FhishBkF1ER40
mmHg; S RERUEL50%~70%, 3| &4k
E; EMmERERRDST85%, MESHMTT. HEMKE G
PRANZSEESRE, HRCTHERSKENEE RSN
NME, BIERER BN BE S, WARANBESERER
KIBHTRG, BIRENZERRIHNENS L. EH. Mg
%, Hogg KZEATYEMEEARTIEE, CTPALAHISESUR
EERENSIA53%~100%, 435SR ATHB5380%,

ARFRLERETR, CTPAMERR: 84%IPESEER T RAHTH
BI85, SRENI4.41%, XIZREACTPALEPESR
=, BEBREEIEE FROA/N, BB, B, XBHEE, 5
WEBREAIGRRBIESXEHE I PEL I MNSURERE, B
MBS M EPERENIRHIAEEAINYE, BEOHEREN
PRF PR BB EhARAS E, FILRIIL, 3012 M R IR PR R A oh
MRERRIMAE, MCTPABFIERANMRNFEY—, ZiOEH
R E PR, WMESHE, BEHWERRKS, AI7EMEET
STELFREE R F IS EHASE A, FREUB M A Eh RIS 2 EIBATE
KR5EBIER, HEASMHEE5RERTHERER, SRk
BEGHNFETER, fiil: REMBSHME. A XELME
rENZESMY, BIBUHT, RIEPRIHHEKD 2 ERT
EARENSRIER. WTESEAEAXHRPRE, AtE
GRS MG S REBS LA, CTPARKIAGE)
BEENEESR, TEMESMTE N meRR. BakkieE""
EARTIRE, HFCTPATEIRERT 2, FPEMARE L
H7T81%, MPEMIFHT-EM5.7% FEZEI3.3%, YALEFCTPAKN
WAL R, B, S54RI AICTPAR LB R EREhE
BRISREE, BEVESSENE, BEIESPERENBRLR,

ERRLERRET, SRANPAOISTRAA, =A@
BKTFER. LUMSA. RVMSA, RV/LVELER, ESESITEEY;
REHRRVMSA. RV/LVIIETFIIERAE, FSpearmanFELRHExX
SFERR, PAOISHEIBKTFER. RVMSA. RV/LVEYEZIEA
%, PAOISLVZ B EMEM, XIZRCTPAR B RALINAER K
TR PERE M EIZEHITIEN, BE87EIRRRPISTIPES
ENRBERE. PITEERIMNIEMRHPRE, PACIRITE
FEBkie BIRENS R —, ANtAIEPERENTERE,
PAOIBESS ST PE B E ML EMENAKAI 2R, FiahBk & REHPE 12
BT, WiRYSRPEREAERSNHRE, CTPAR B
S HE G T AR, LUMSA. RVMSABITIIE, Hite
RV/LVEI{E, FishBkFER. LVMSA. RVMSA. RV/LVAEFiT{h
PERELLINAENEEIET. NFEEALERSNES, 7
SHALET K, WEEHEGPNSMNRVMSAHS; WFEFE
EORBABNEE, ISRAOERAL, NEEmEgs
EHLVMSARER, HMRV/LWVHEAS. HEEANIEHEXHR
HER, We0BI A MM EREESE, 4063 RHS54006ERE
HEELR, BRERSAXHRER—H. WT O EHEEXHER
hig, FEBMAR SRR MRS ERENEER S
Z—. PAOIMERIA, FiEHBXTFER. RVMSA. RV/LVEIEHES,
LVMSA#R, BRPEE™E, NPzt EREY™SE, B
ZIREMEES, #MEMELESD, HMAEMERAE,
ERRADINEERRIE, SHPERED| RBIFINEESIERINAEFERS,

CHINESE JOURNAL OF CT AND MRI, SEP. 2024, Vol.22, No.9 Total No.179

EPEE™E, AIEALIREE TR, EMPERENRE, LT
K, FEXWMPERENRELZ S,

ZREFTIR, CTPARTXPERTERESHAOINETHERR
W& Z B EHITITN, HPMETFER. RVMSAL RV/
WVEAMEPEREZIER NFRNERIE, ElRRTFRER
BB ANE.

BEHR

(1) 5k 3, ER, WA, 5. Jite 5 i 20 Bk i 15 CTR 3 39 34 % R FHAE R LD Wi
1] FEEFWIEF AR, 2023,40(2): 186-189.

2] A, RAGA, KRB, S MNBRBTRERTIERERE GAMEENE
e [T1. P E AE A&, 2021, 27 (4) : 69-74.

3ROSR, SKARUE, TM, &. CTPATEN itk A2 RA S MEH £ U], + &
LD, 2016, 20 (10): 1729-1731.

L4145, KW, ©F 58, . (R & 2990 20 2 ihAR B 20K 78 i 30 Bk C T 4 Ak 15 o B9 32
MAELI). o B E S it AL RR A, 2023, 29 (1): 96-101.

(513K f5, A, BRAR I, 55 2 B 92 CT L4 Al AR 30 BT I 3 Jik v 2 0y g R L AL 10
EFoREAF,2023,33(4): 710-712.

6] EFLTRRFE N 2MAEL W EREA, §EEFh2TRE T2 ME
5 R TAEE R 4, A it 28 5 il 4 7 B Je th 1 41, e 2RE B iE
5Hr4Er ). w e EFA %, 2018,98(14): 1060-1087.

[7]1Qanadli S D,Hajjam M E,Vieillard-Baron A,et al.New CT index to
quantify arterial obstruction in pulmonary embolism[J].American
Journal of Roentgenology, 2001,176(6): 1415-1420.

(81 40wk tly, K F %, BAE K, . I Ak B CT 7 1 AR 19 € B S 830 Wi I 28 1 PR 1
FIMME T]. B4R, 2021, 31 (2): 247-250.

(91 3k ek, PR 4%, MR AR & . M 700 3 B b5 CTPARE 5 W 2 b fii A 28 o oy L ]
[7]. s ECTAMRIZ 75, 2020, 18 (4) : 54-57.

(101 2 & s, 15 57, UL A, 2. 643 CTIG A B JE T 70 & X b7 Bk & A4 38 2 K CTPAZE
Jiti o ki 25 b LB 5 ). A IR 25 21, 2019, 21(5): 257-263.

()% 5%, Kb, 2%, & TR FKA Ve 2 40 & M oo B3 CTPAR (R % R L Rl IR
BRAE A b (7], o EICTAIMRT Z¢ &5, 2023, 21 (1) : 60-61, 69.

(2] R EEF RO MERF R M ERF A ARMEEDE S BT FEERER
(2015) [J]. o 46080 49 8 35, 2016, 44 (3): 197-211.

[13]Hogg K,Brown G,Dunning J,et al.Diagnosis of pulmonary embolism
with CT pulmonary angiography:a systematic review[J].Emerg Med
1,2006,23(3):172-178.

(141 k5T, 41, 5K AR, . CTPAX 2UME fil 20 ke 28 /& e B ey FNAME (7). H
R ESSHGFLE, 2023,21 (4):361-365.

LISHARAER, B 3k, BREE K. CTM 20 ik RARFE A2 25 b ey LR 2t & [1]. BRI 44
A B4R, 2023,29(8): 1053-1056.

[LOTARAT I, AL, Bhe, . S MM R ECTRENFRHRI]. B ¥ E
%, 2016, 31 (9): 846-849.

[17] BrMgAE. CTPAK HMastorath 28 46 4 fnD- = RAKY b7 &1 i te Z B (D). B & E A
K, 2019,

(18] Ak L. MSCT i 24 ik i % it Jili 14 28 B 4 0 W7 B B & S s g R I 47 LI B
FRARFE, 2018,28(3): 418-421.

(191473, i de ¥, 2F AN B, . MSCTPAK o Th b S8 b At fite ™ EAR L M X
H ). BEF @40 E, 2023,33(1): 141-144.

(2013 . £ B BAECTIRM 2 M fiite 282 B R 3L 5 4500 o i B9 A X AR 8 (D). i 7 I
1%, 2011,

(YefsEEA: 2023-10-26)
(Rx$4iE: XER)

+ 59



