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Abstract

Bronchopulmonary dysplasia (BPD) is a common respiratory disease in premature infants with
poor prognosis. Some children with BPD may also have pulmonary arterial hypertension (PH), and
the mechanism of its occurrence is not yet fully understood. Some clinical studies have found that
BPD-PH is often associated with the severity of BPD and the risk of death in children. In recent
years, with the improvement of medical technology and more research findings, the diagnostic
criteria for BPD and PH have been updated to a certain extent. This article reviews the diagnosis of
BPD-PH and its various diagnostic methods.
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1. 3]

SR T R B A B (bronchopulmonary dysplasia, BPD)S2& 577 ) LI I 52 588 I » TG H S R IG HY
A RE LB AR AR L JEAESR, BESE R LR R MR R, RE MR E A R R AEREE ET,
IO = LAE T S R H ) 2 B 20 A 4

12 T N AR T 3 I, BPD LW & s ik i, & Dt 7 b PH R A R & A
%, EAMGIRIETEH, BPD £ PH KAEF BT 8.0%~36.0% [1]. PH KAMGK KN RO E AL KR
. KIS AR AR E )L O B R S50 e 1B R A5 45 2] [3], IRy, e fE BPD &
Btk o (5 0 5 R (4] [5], ELEFE BPD-PH & JLFET: (X S E[6], # PH IRIAAE TT RE L
BPD f2E B #H, 3 PH LAl g2 T80 BPD &)U TE B E & .

2. BPD tH3 PH BYiSHkR 4

20071 435 [F [# 7 )L # A A R R 7T NICHD k3% 7 BPD 2Wibait, )5 Bt 28d [7];
2018 X IAIZWIE Y TR, BIHAERRES < 32 i, HARE BRI R S SR AR, FRER IE
Jifke 36 JEI 2/ 3 R 7R PR SR A Re4E R A AL 90%~95%, 44 14 Hi 2R IERRES 36 AN,
R 8 M S o R R R e v T L HABE T, HERR DRI BRI N S W 9%« B RE A N L I e S
i JE RIBE T (0 B LAANZ W [8].  H AN 55 V2 I IL 42 2001 4F (AR

£ 2015 47 3 [E] 0o JIE P23 R 56 (5 Bt 22 ) LRI 20 ik e He 8 7 H [9], il &1 He (pulmonary  hypertension,
PH)ZE SCNTES3 H 4 ) L, SR 24 fi 51 ik & (mean pulmonary artery pressure, mPAP) F} i £>25 mmHg.
Jitizh ik = & (pulmonary artery hypertension, PAH) U 52 SCA mPAP > 25 mmHg, i) k2 & (pulmonary artery
wedge pressure, PAWP) < 15 mmHg, J H i ifi & FH /45 £ (pulmonary vascular resistance index, PVRI) > 2
Wood Units (WU),

M7E 2018 4 58 7N Jm th: S il 3 ik i3 [ 4 i+ < (World Symposium on Pulmonary Hypertension WSPH)H$2
H TR [10], B PH E SON A 3 /A S AEHEF THPRES T i 2 A0 2 B AR Z € 79 mPAP > 20

][l

DOI: 10.12677/acm.2024.143820 1131 Il R 125 23k i


https://doi.org/10.12677/acm.2024.143820
http://creativecommons.org/licenses/by/4.0/
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mmHg, [FII$EH PAH J& T B4ME fT PH, JREHARHEZBCN mPAP > 20 mmHg, PAWP < 15 mmHg
H PVRI>3WU. [EHINE TR FREGX —ARAE[11]. (HET/NT 3 AR RIS JL, MhRHEIEAEH .

2017 N RS2 ) LRV 2 A LS E L IR, n DURYE /O I8 75 — 29 S i (tricuspid
regurgitation, TR) ML B VAL O E Wik = 05 ECERE RN 5 mmHg) + (4 x TR IESE 2), 10
S5 T Bl B Bk S e 15 (SPAP) . BIETARYE sPAP > 35 mmHg 80>2/3 (AR L, BRAFAE O b sk B ik 5
KA 1) A2 AR kAL W A2 ) LI B ik 5 S . 10 BPD J & Blish bk i st il MR 3 sSPAP 54478 PRI 455 1
(sBP) I LLAE R AT 12T, SPAP/SBP > 0.5 5& X CNizh ik i A K sSPAP/SBP < 0.5 FR Ay IE H mlfs i i
Bk £, SPAP/SBP > 0.5 {H<1.0 Ay E iz ik . SPAP/SBP > 1.0 Fr g # FE iz bk = e [12] [13].
ST PH FREE A v, HRTISEA S —5E 1, Krishnan 27548, W% sPAP 5 sBP 1 L8 kit
17 PH P=ERR LR 7325 sPAP Jy sBP 1) 1/3~1/2 %, sPAP Jy sBP ) 1/2-2/3 3, sPAP 24 sBP I
213 LA b, fEA 7 (] B ST S T U RE[14]

3. BPD-PH BiZHr 5 3%
3.1. BPD-PH B LS EREISH

OFERARZIZE PH M4&trdE, BERMEMILIE PAP, BRI E MR, OFEE. B4
ERURSE MRS /18R, I BT DUSEAT Sk 8 SR U5 (acute vasoreactivity testing, AVT), EI7E.L
SEWRN PH B MRS 1% RN 3T SR, BRI R —F MR, WX IE PR
AR MR SN 775 BN, T TR IS L 25 03R 7 0 B A e A e et O S8 ) LE M 3)
Jok % 1F % 35 Bl 18~30 mmHg/6~12 mmHg, “F-1JJE 10~18 mmHg [15].

HOLSERAE NG ORE, HKEESGRNBETH T, BRadEdhaRECIF, ™E
O TEh kSR G R ShF kR, &R BRI 24 SRR R BRSERRE, Fit, HIF
ARELW PH IR TVE, IRR i /b B FE BPD-PH 2. BRIk F B W IRKR O S & A e
BPD-PH H [ M = Go it 8, eSS, Altit 2535, NICU A4 10% 1) 25 A= 78 11 PR B FH 0 S
2 W BPD-PH [16].

ML BB, M T OSERE[12] [17]: © BJLE L™ = f O ilm g 5 S 0Em
BT, @ WA R A ANk s R o, © w5 B K MHBEAT 290097 i3l ik e e R A Re fid
R R E MK, @ SNBIRgi m ERE . HERR ™ A O MRS IR T . PEAL 2 A AR — M S OB R |
il ik P ZE B 2 D AP IR DR AN 4 P RIE L, © PR S 7 BT RSO N2 MGy i

3.2. 1WA BPD-PH SHiHIN A

OV ER P VPG RS T B ik i R e ik i, HONARRAME B 5 T IR 5484, 2 IRIK B ol
JZ W — A gy 2 O R T DL A TG0 U AR 5 R R i (R RR R D5 IR RS, PR
ORI RERN L = L4, e A& O E N O EEREER . WA= ERIZ . =R
SN it 230 Bk M e 7 3k 5

HAr, OAEERIGE PH RIS ARG X R Mg — bsiE. @A BPD 2WirBiE )L, 75 W Hs
W R 58 35 O BRI A5G TE PH; B £FS BPD 2Wii 7= )L, fEMFIEARES 36 J& i B HH 5 i ikt
IO MER R 2 [9] [14] [18]. H4bh, HARAES/NT 28 A EA FGR KIHAE L, BIELERF IEfGRS 36 JH A
A TR P (A, T3 AE 36 JE I HEAT O R AR ) SR A [19]

MAALELL MG OLES,  RIFE AT E AT OIE R I A [14] [19]: © HAEJEAA B EALE R
WeEss, PEoNETELRREEiEE T RE: @ MAS 7 ROVFEIFRNLSCR:: @ AR ] H I IR S
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BRhE, ST

FemaoRIGm, NESOIERERE; @ FRREEAESIIRIAE, B % {bik7 & (partial pressure of carbon
dioxide, PaCO,) > 60 mmHg; & KE HILFMKEAMAE; © HriEfakd 32 BE G 2 HREEE, X H A= <28
JE BB ) 2 LB 1~2 AN H K EATS 75 ZEAS 1 A W R SR P 228 ) L8 SRR BRI SRR BRI N SR B 7
K> 0.3)FHATIRE; @ PH 238 I ARy 1] fes 22 25 iy A9 R R P ARG, DRI T e P JRR A o 10 17 25 -
fifi £ [20] .

O TR P R A BRIk I, SR 1~2 R A TS, e RE, WIKE
1LALEEEE IR, HR PHWE IEWBOZRH s, BARTRBE U0, 75 I ARARE LB s R )
Wr[14] [21].

3.3. EREMH RS E

AP B FIRERE S 5 B R BPD-PH, HHT ALY BPD-PH AH I I AW bs 547060 45 i #% ik
(Brain natriuretic peptide, BNP) 1 % #£ oK ¥ — Fixi 84 Ik 81 48 (N-terminal pro-B-type natriuretic peptide,
NT-ProBNP)&545 . 2.0 % (A AR 5Kk Bl ) Star S Mg e, phoC s LA AR 40 WA ) BNP Rk, Hw]7E
W IES A FH R 202418 BNP RI NT-ProBNP. BNP BRI, FIJR. ¥ & SAMiEEIER, =ik,
1M NT-ProBNP Jo AP E, MAHR A E, —F I mitas 0I5 Ja RO IER  lizh ik e s 55 1 )
fiE[22] [23]. BNP 7£ BPD-PH )L R E R F[24]. LFE—HAG NG H, #EiLWEE BPD H,
BNP [t A 0.86 (95% C1 0.57~0.98), 4571~ 0.76 (95% Cl 0.61~0.87). /£ EF BPD KR LA,
BNP 2 ¥ BPD-PH 45 5 R AU 0.94 (95% Cl 0.70~1.00) A1 4% = 14 1.00 (95% CI 0.66~1.00) [25] .

FAN, KRR B 3RS & 82 (asymmetric dimethylarginine, ADMA) .4 & 3l /& BPD-PH #H 3¢ 14 ¥ikr
EWe HoR—Fh TR E—E AL R AR, Jennifer ZEURT TG N, 24T 28 K SRAEM MR AEA T,
BPD-PH £ ). ADMA 7K1 i35 & T i ik BPD (1) JL[26].

Ho A LA B 78 R AT P R AR AR R -1 AKSP[27] 3R F2-3 9 E 3R [28] 56 AL M br E 4 ]
FEtE 5 BPD-PH #H3%.

3.4. BYEB X &

R —Fh 5 T IR 55 B AR ARG 2, nT DA e J0 il 2o Al BB s A%, v BAVPAS A T80
WERIH K, 5 A ish ik & TR 7 3y K TR A PH AR, U2 Song Yang SRR 7, IR
Pa 1 SR AL A5 B S Bt sl ik 42 (right descending pulmonary artery diameter, RDPA) %5 &0 IE 28 E2 AL HY
2R I At 2 (tricuspid regurgitation pressure gradient, TG)iH5 &2 A8 5A 19 5 F2 mPAP = 0.42 x TG +
0.91 x RDPA — 1.05, MIMISRAII PH, %77 vE AT H T Joiill th =2 R ik 2 1) PH AT &8 8 L[29].
35. BB CT

CT A B3 i sL i R B AT 2 Wit vEAY, BPD )L CT W 2IUNRE X . FEIRAEFN % I =52,
FEAEFE R LS BPD BRI RE, 1% B 3G & 52 AR 3G 2 S URGE SR R B K DhRETR S & 1 kb
FHR[30]. BRibAh, CT dEEE/~ALAE LA RIERE, FFEEX 5T PH At i (K dk
1TBRAL, CTA BT LUK CME K I A 25 M AT VAL, FEA it As . IFiikok s, A ei@ ki
ke 224 i 51 ik 781 JE (Chronic thrombo embolic PH, CTEPH)4%, H4k CTEPH HiAE )L E (K& R RI%, H
A M3k v 1 B LR R 7 @ik CT Brobix —nrgetk[31].

3.6. 1L HR A 5

O HEARZBEICIR R R RE W] AP A A TE QRS I e, IO B RN, HR %, B
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JIERE = SR A s OGBS AR A, (R LAEHEAT L TR 75 I 75 ZEAE HIRAS T E(T, BPD-PH &
JLTERRIEI A R A PAH fa R E 2 58U LAE TR RS, AT DL IOURS 75 75 1 R A A 35 R 32 PR [31] [32]
Critser 25T Tg . ORISR O R IEH(CMR-EN)S BPD K™ B FLRE BLIEARC, 1M A fe R
BPD f*HEFEfE R A, [FE CMR-El SRS E] WP S RERFSEIS [0 R IEA S, [MIFGEhR S % 26
FHIRH5 H B (P S RF /K AE DR [33]: il kR 3 sl ik it BL 42 LELAE (PAVAO) 5 BPD ™ H 2 5 & 1F
FHOG, H PAJAO LGB MR 75 % fCoFi5 250 )38 01 -5 13 B B [ P S 4R 4R 8 ) [) PR B KA DR [34]

3.7. AR AEEKE R PH SRR A

TSRO E R R — MR EREMR A, KZ2HPEE PH EJLM OB ESY, K
MR EIERA A . 1 SECS BIRENE &, V1 28 V2 BB R BEARIERS &, QRS BFAIER, 42
INATEREGE AL S AL B . A OEIRE. AOEKE. HAAKRIEERE ST BUEMK. T #1E
H. QT 5 QTc MK SF5E[35] [36] [37]. Nakatsuji &I Fita th, & B4 A5 0 Fe ¥ (Syn-ECG) I R
PR 5 0 B Bk US4 e R A O, T 12 RGOS PH RBUSHE E[38]. (HEFISKYL, O R EITE PH
FHZ Wik = R Sk, Bk O s S 7 F T PH 2 W AN Uk

Lk LRk, XIT BPD-PH HI2Wr, HEGCHEEAE & —Mes, FECHER HEENRE R, ©
2]z N #| BPD-PH B g ARl s O SER A H T HARANEERE, EIRK AR WA M
bR BV B T HHR 5 BPD-PH BRI .
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