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MR R 2 M N EEA(AECOPD) 7 & Fishhki & (PH)
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OEHE(TTE) SR FMIEEBEENREHEZ TS
DIFECTHRI(HRCT), MHRERT BiEEMohikE
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The Value of Chest CT Measurement
Indicators in the Diagnosis of AECOPD-PH
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ABSTRACT

Objective To study the value of chest CT measurements in the diagnosis of pulmonary hypertension
(PH) complicating acute exacerbation of chronic obstructive pulmonary disease (AECOPD). Methods An
in-depth retrospective study of 90 patients with acute exacerbation of chronic obstructive pulmonary
disease (AECOPD), who were admitted and treated between November 2021 and November 2023
at our hospital, was conducted. Detailed basic clinical information and data such as transthoracic
echocardiography (TTE) were collected from these patients. All patients underwent a high-resolution
CT scan (HRCT) on admission, from which key parameters including the main pulmonary artery
diameter (mPA), the ratio of the cross-sectional diameter of the pulmonary artery to that of the aorta
(PA/A), the cross-sectional area of the small pulmonary vessels (the portion with a diameter of less
than 5 mm?), and the angle of the pulmonary arteries (angle of the PA) were obtained. Using specific
software, these images were analysed in depth, yielding quantitative data such as thoracic HRCT
ascending aortic diameter (mAo), mean lung density (mLD), and percentage of low-density attenuation
area (LAA%) (including two thresholds, LAA% < -950 Hu and LAA% < -910 Hu). With reference to
the results of the TTE, patients with a low and intermediate likelihood of developing pulmonary
hypertension (PH) were categorised into the control group (n=46), while patients with a high likelihood
were categorised into the observation group (n=44). Clinical data as well as parameters related to the
pulmonary vasculature and lung parenchyma were compared between the two groups as a means
of investigating the factors influencing the development of AECOPD-PH. Finally, the accuracy and
validity of chest CT measurements in the diagnosis of AECOPD-PH were analysed in depth using the
subject's working curve (ROC). Results PO2 and pH in the observation group were lower than those
in the control group, and PCO2 was higher than those in the control group (P<0.05); mAo, mPA, PA/
A in the observation group were higher than those in the control group, and PA angle was lower than
those in the control group (P<0.05); mLD in the observation group was lower than those in the control
group, and L.AA% <-910 Hu and LAA% <-950 Hu were higher than those in the control group (P < 0.05);
the analysis of the ROC curve showed that , mAo, mPA, PA/A, PA angle, mLD, LAA% < -910 Hu and
LAA% < -950 Hu diagnosed AECOPD-PH AUC were 0.829, 0.799, 0.704, 0.352, 0.823, 0.875, and 0.954,
respectively; and the results of pair-wise comparisons of the ROC curves showed that CD4+~CD8+,
CD4+~TNF-a, and CD4+~ co-diagnosis were not significantly different (P>0.05); the results of pairwise
comparison of CD8+~ co-diagnosis and TNF-a co-diagnosis were significantly different (P<0.05).
Conclusion |n patients with acute exacerbation of chronic obstructive pulmonary disease (COPD)
accompanied by pulmonary hypertension (AECOPD-PH), the internal diameter of the pulmonary
artery and the ratio of pulmonary artery systolic pressure to aortic pressure (PA/A) are important
indicators for evaluating the condition. Meanwhile, our preliminary study found that lung CT scanning
has a key role in the diagnosis of AECOPD-PH. In particular, imaging indices such as mean lung density
(mLD) and percentage of hypodense hypoplasia area (e.g., LAA<-910 Hu) obtained by lung CT are of
indispensable value for an in-depth understanding and evaluation of the patient's condition. These
metrics not only help us to more accurately grasp a patient's lung condition, but also provide strong
support for clinical treatment and management decisions.

Keywords: Acute Exacerbation of Chronic Obstructive Pulmonary Disease; Pulmonary Arterial
Hypertension; Thoracic Echocardiography; High Resolution CT Scanning; Subject Work Song
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pulmonary disease, AECOPD), IGRRIMREE L. WIRFEMEEK, MIlgeE—2
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BERNHTFAT, BESHRESRENEIHRS, FANKKE
I RFEE TR, #HRREENEFET.
AW, B FPHIZE, 2A0SERE(RHC)MEARNSIT
EIOM EEIRHME, RHCE—TANRE, THa—ENN
B, HERFHEHOEIRNESRM, SEHANKRE, XBK
&, WFEESMTEHFETUNBERR, RHCITEHRE—
MPREWER, BEIHERBOEEBSAOSERRE BT
X", BIERHEPHIEE, BCOPDEAHITSM, —Ti2
EEMTNEBLRNERY, BEXEERCOPDEEMLRA. A
BRRMNEEFET . Fit, SIFHPHILM RFNIERE
BHREEE, HBRFOMER, WHCTRNAINHER. it
BRHTNE, BERENRE, REGE, FaEMHTEEY
b, ERERE., ELESET, SHREARECTIEER
AECOPD-PH#1TiZ8r, SEIFGIEEFCTEISRXTAECOPD-PH
BT ME, TREIT:

1 ®BEE575Z

1.1 —&EE WEHREISAENASNER20214E118E2023
F11BUGERI90FIAECOPD 2 E B Bt i 55

MR E#>18%; HECOPDILMIRE"; Ba
AECOPDIZUitR & ; ISFRARIE, HRiTE: SHEmEm
FEINAEERE; SHATEEMRLEEFS; BEmBFRSE
&, TREY KRN RREIEBSINEERERS,

12 REAZE RETTERTER, BPHAEMR. hrAlseMas
SANSTERLA (n=46). B ATAEME B &M ATNELA (n=44),

13 ZHURE —Arakl, GIEFEN. M3, 55, KB, IRRER
FBIhAETEAT; SRERIBKMFTMS S, ITFRPO,. PCOMpH.

(1)BIEPHRCTHZ : E3#1TGE HD750 CTIIAT, @R T 1L
T2, BEERENI20TFR, BBEHRIGENI20-2402%,
EREERENIZXK, QMMBESE: E#1TGE HDT50 CT
M, BAENSHEIEERE(120FR). BER(1202R)
MEREE(1ZH), ENESRRF, NET AEMEKSD ik
8 ERFBKE R (MPA). FESHBXEAE R (Ao) U R FhshBk A
(PAR), FHItE T ETMshIKS A EMKERWELE(PA/A)o X
LB RBEIDRERL. B2, 3)MLESEH: HALung
Enhanced &3 DT LI EIE, REVFEIIRZE (mLD)FER
RXIF(<-910HUTE-950H ) SRl 2 ATRR B 9 EE (LAA%) o

W1 %} B8 28 E ffi 30 Bk # B 4% (main pulmonary artery,mPA) . JF 3 30 fk# & K H 4% (ascending aorta, Ao) AR fili 50 ik A1 (PASR) M &.
B2 ULEH E flish ke B 42 (main pulmonary artery,mPA) . F+=E 7 ikt 5 A H 4% (ascending aorta, Ao) VLR il ik f (PAA) &

1.4 Zit¥ A% FIAEpiData 4.0 RWEBEKIERE, HiEA
SPSS 2T.0MHABRRIANNEIT 9. EREITEERN, EiE
KHERFEAK-SIL, UHEHEREREESH . NRHIE
RMES D, BINBERFEIRLEE(x Ts)NAARET
XEHIE, BRI MALIBEHITI LD . WREIEHT
HEESHH, BITERAPIEUUIES MECEEM(Ps, Prs)]
RERXLEHIE, ANZEE-BIFERINAE. WTFEMEN,
AV @IS, REEMWRLLESHHAITERER, FNE
AN, (%) REGARFXETHER, A xH0K; WECTNSiE
FRXSAECOPD-PHEYIS BT R AL 8 FE 238 & TR 14 (ROC) B £3T
t; P<LO.0SRTHAREREERITFEN.
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2.1 MABRE—RBERNLE ERETR, EMF. Fie. RIEE
. BEEEREHRBM)URE-ANTSE LA HMEENLE
BE(FEVI/FVO) 5 E, MAREZEHRRKAGHF LNEZER
(P>0.05), HBBRFXRAE, MEANADE(PO)MERMLE (pH)
BRIR, M| AP EPCO)NRSE, XEERYABRITT
EX(P<0.05), M1,

2.2 RABEMBCTRHMESHAENL REMALR, UR
AR T ERPKE(MAC). FHIBBEIBKE(mPA) LU F 1Bk UL 45
ESEDBKENLLEPA/ABEZSTXIRA, MmAzIEkAEE (PA
A)NBEERFNERE, XEERYEFRITFREN(P<0.05),
W2,
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®R1 WABE—RHFBX[N,(%); M(P2s,Ps)] ®2 MABEFBCTRHMESHREN
TE 348848 (n=46) IE24A (n=44) 7/t P e 748848 (n=46) W4 (n=44) Z/x* P
M35 2 44(95.65) 39(88.64) 1.526  0.217 mAo 33.33+3.14 37.51+3.13 6.323  <0.001
T 2(4.35) 5(11.36) mPA 29.62%+3.13 34.40%+4.69 5.710 <0.001
F (%) 69.28+7.84 71.20%9.65 1.038 0.302 PA/A 0.89%+0.10 0.96%0.13 2.871 0.005
RIE$R (B - &) 38.46X17.77 41.69%21.12 -0.573 0.567 PAf 91.69%13.36 84.37£14.58 -2.485 0.015
BMI(kg/mz) 22.20£1.38 21.64%1.27 -1.917 0.055
PO, 68.45(64.26,72.08) 65.18(56.12,69.49) -2.284 0.022
PCO, 40.28(36.97,46.82) 56.75(36.85,66.69)  -3.140 0.002
pH 7.39£0.03 7.36£0.05 -2.688 0.007
FEV1/FVC 46.37x11.46 51.23%+13.71 -1.743 0.081

2.3 MAREMBCTHLRSMENL ERET, NRA
MLDIEFRIERA, LAA%S-910HURLAA%<-950HURETFI4iRA
(P<0.05), M3,

2.4 KR BIEIRFIAECOPD-PHEVIS M RUBEITfE ROCHAL:S)
#ETR, mAo. mPA. PA/A. PAI. mLD. LAA%<-910 Hu.

®3 WA B EREPCTHSS RSB EL[M(P2s,Prs)]

TE 34 B84A (n=46) WML (n=44) Z/x> P
mLD -701.2 -712.83 -5.279  <0.001
(-709.34,-695.09)  (-716.46,-710.36)

L.AA%<-910Hu 28.93+11.11 48.96+12.30 8.114 <0.001
LAA%<-950Hu  4.36%1.95 20.67%7.74 13.843 <0.001

&4 BEWRIEBIEXAECOPD-PHEISH X BE T

LAA%<-950 HuiZKTAECOPD-PH AUCZ579: 0.829. 0.799.
0.704. 0.352. 0.823. 0.875. 0.954, M*R3. E3; ROCHL
BT IRERE TR, CD4+~CD8+. CD4+~TNF-a. CD4+~EX&
P EEEZER(P>0.05); CD8+~EXEIHT. TNF-aBX&IZH#
ST RERER EE(P<0.05), M*K4,

M AUC P 95%CI BEE BeE BNE

mAo 0829 <0001 0.744~0913 0806 0565 3500 mm

mPA 0799 <0001 0.705-0.894 0621 0.803 32.50 mm

PA/A 0704 0001 0593-0.815 0463 0.870 0.950

PAf 0352 0016 0.237-0.467 0.770 0202 79.40° o
mLD 0823 <0001 0.732~0.914 0.796 0.876 -707.85Hu

LAA%S<-910Hu 0875  <0.001 0.795~955 1000 0.701 30.85% M3 BRI &4 BTABCOPD-PHATROCH £
LAA%<-950Hu 0954  <0.001 0.903~1.000 1000 0.735 6.93%

33 i
COPDYER—Hh AR R SR, HESRMPHEEMRE
BHBAMENEERE", AFCOPDEEELFHERSH
HREIERRGARE, XEEMMERE. MIERAMA, #
WS THMKES. PHIEE RN ATAEE| ZAECOPD, RATAE
FREEIEBRNEUEIEME OIRI R, G FFE
., fEISHIAE, REMPHESNEHIEEEEUKERNER,
mBEOHERABFPHES, BEERMETESIMHSHER
ZMEM, BXARRCOPDEENLEMPHRT, ML T,
BIEHRCTUEIEB AN, SEWEMTESHRNSS, £
AECOPD-PHIZHIH BRI E AN E, HHSBICTHMNEE
B9, RiTEBEAMMHEPHEE H AR ERET 2
B, JATFIRMBBm A, XA ERURF T LM i,
EHEE AT ERNEEIRMTE NS, ZETHRIBHRCTE
AECOPD-PHiZ i iy S E 11T,

EERARTD, MRAPO,. pHEFXIERA, PCOmTFXT
BB (P<0.05); MEAmAo. mPA. PA/ASTFYIRA, PA
AR FIBLA(P<0.05); MBAMLDS FXEBA, L.AA%S-
910HUZLAA%<-950HUE FYIEBL(P<0.05); ROCEIZE I
25, mAo. mPA. PA/A. PAf. mLD. LAA%<-910 Hu.
LAA%<-950 HuiZ#AECOPD-PH AUC4 839 0.829. 0.799.
0.704. 0.352. 0.823. 0.875. 0.954, M&EmAo. mPAKPA
2, HEPA/ALLE, FIRMAIET kK, BEPA/AL]L;
COPDMEBREMEIKY K. BE, PA/AFE. Wells JME
I SE A A I B8 48 3 B $G T PHET PA/ATUIICOPD-PHAY B 31t
GOLD¥gR ™, PA/AS1RIEMBE2MMERNK, BS5HE™
BREZEAX, ZFE"MHRMIESE, FPA/AEA, COPD-
PHEEFRTERES. FHEEXTH, KHRH, PA/A>0.952 &
EEME; mAo. mPAETES S 35.00 mm. 32.50 mm,
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SHEME I EN; PABAUCINA0.352, STAECOPD-PHiZHR
NEE. FEARD, PAASSHENERRARN R, HAEFR
Afs8, EESEMIEREaDN. AFREALTHIEX
M- AMER, SHETHBKLLEE (PASP) L7, XETRERWEEIR
HARE N RN TR (pH)ME, A, SETENE, Mk
BE S EFBKERILLE (PA/A) 2 251 B E FE RN F S 2 HE
ZMEM, FILTTEEE—EMNIZE, REWLL, PA/AER—F
BEEOI X BT RN 3%, 7EREhAKES E MR RIS IR AT
BHNASERTZNNEEER, B2, HRCTHRHMES A
AECOPD-PHZHf. & fITIGIRIEESE,

LR MLDIE AR SEEENEESH ", mLDIE
RIS ERIFFMZERR, SAECOPDEBNILIRINESIREG
%, EEESSES, mLDAIYERISETAECOPD-PHEERZMK 5
BRI, SHaMBERRTEREZYEL, XHREHE
51—, mLD<-707.85 HURiZKrAECOPD-PHHI R{EE;
BrME, Leoh, KAEHRTHRIT T HRCTEMEIES FIhsem
XM, IAATEHRBEREZERBAXAERSFEV1%pred.
FVC%predMIFEV1/FVCEIEIRFTEXEX, XYAECOPD-PHE R
WUNE, AT IEEERTERE, ik fITEAECOPD-
PH(IE M PR M s 2 M N EHH R RIbk S F) g 2,
MLD(EHZE) fER—FEE. BEEXNRNFE, BN
HTERAT RN E, BITIHAECOPD B E M BIZECTE 5%
TREAME, BITTURNMERNSHEY, XETHEIE
FESCRRISIR. SRR, AT, LURASERES
BB R MHRYS, XEMENRTEEEBIECTE SR LS
EHIEIRFIRGI, T EEMMITECOPDEE LRI IF S
R, REESHRAERED(LAA%)KRT — N EBEHS K,
TECTHES, LAARIHECTEBEFE— S EHAENGR SES
FATRBILL G, 233 MMAEIT O, BITRMBELAA%EIER
(BB ERET-910HUB-950HURY, BENS ARG HIBXE
e BAREN, YLAABKTF-910HuBY, HHEE930.85%, M
RF-950HUBY, HEbA6.93%, BMsZ, XMAMEREEHR
NEARITENS L, X—ENBTRTREERRAXMIENS
SRR S EEE AN BB R, XFE R UM
HRCTEG EEMMMERS, #—5i, BEETRAXNT EHR
BANR M T — R M F B SRITECOPD B IS S D&Mt
FRR RIS R,

£ FRR, ERECTHIESSHG: MMESHmAo(EEh
BKER). mPA(EFEIBKER). PA/A(FIEIBKS EEhRKE R L)
R%CSA< 5(HEEERNTF5mm28 S & 45 )% FAECOPD-PH
ML RERKRSEEEEENILHNE, MERSHmLD(F
YMEE). %LAA<-910HURZ-950HU(RBES R AT L)
TEAECOPD-PHEIZ IR B BRI BIE T EEMN LI E
Yo XESMWESER, RMURHATILHNEHRE, THEE
HAF MEBIRET BEALEMNRKIE,
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