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i) HPH 8 )L (5215 29 i e 23 5] (FJ& 15 f61)) &% 22 flfiq s A 5 HPH 4UAHIE ik HPH JBJL (W R4D) T4 )5
1.d.3 d.7 d 575030 B s 3 ikolfcds B (PASP) | 221 2288 50 =2 M EF 1647 (Sa \Ea  Aa Ea/Aa fH) /RIS
SIHTIC SR ML R (Pa0, ) (IR A K (FI0, ) \Pa0,/Fi0,, 458 1) 4)5 1 d:HPH 4 f JL PaO, ,Pa0,/Fi0, [#
ik, PASP J}5 (3] P <0.01) ;Ea Ea/Aa ILEFEAR(P <0.05) 5 EE A Sa (HFEAR(P <0.05) s EEZH Aa (T,
TEEH Aa [HRFIR(P <0.05) 5 2)E)5 3 d: 5% TP 4] Pa0, \Pa0,/Fi0, R IEH , RARFRIARNAE; 3) 457 d:
R SRR YW R L5 s P LB Ea Ea/Aa HUAEABK (P <0.05) , RAGAR IR E 7 5 T B ALY PaO,
Pa0,/FiO, KB I8 . #5186  HPH [BULO IR 46 Th RE A U8 Bk 52 R SAUAE AR B PASP ARS8 47 . 8 W T
PASP Je A7 L EINAEA B TH8 I IRI2I6 [ FE &R ILRE,2010,12(6) :436 —439]
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Correlation between right ventricular function and the indexes of blood gas in neo-
nates with hypoxic pulmonary hypertension
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ty, Urumqi 830054, China (Li M-X, Email :limingxial203@ sohu. com)

Abstract: Objective To evaluate the relationship of right ventricular function with the indexes of blood gas in
neonates with hypoxic pulmonary hypertension (HPH). Methods Sixty-seven neonates with HPH (29 mild, 23 moderate
and 15 severe) and 22 gestational age- and weight-matched neonates without HPH ( control group) were enrolled. On
postnatal days 1, 3 and 7, pulmonary artery systolic pressure (PASP) was measured by pulsed Doppler echocardiography.
Systolic wave of ventricular (Sa) , early diastolic wave (Ea) , late diastolic wave (Aa), and Ea/Aa ratio were determined
by the tissue Doppler imaging ( TDI) technology. Artery oxygen pressure ( Pa0O, ), fractional concentration of inspired
oxygen (Fi0,), and Pa0O,/ FiO, ratio were simultaneously observed. Results On postnatal day 1, PaO, and Pa0,/FiO,
ratio as well as Ea and Ea/Aa ratio were significantly lower, while PASP was significantly higher in the HPH groups than
those in the control group. Sa decreased in the moderate and severe HPH groups, Aa increased in the moderate HPH
group, and Aa decreased significantly in the severe HPH group compared with that in the control group. On postnatal day
3, Pa0, and Pa0,/FiO, ratio returned to normal level in the mild and moderate HPH groups, while other indexes remained
abnormal. On postnatal day 7, all the indexes above returned to normal level in the mild HPH group; Ea and Ea/Aa ratio
were still significantly lower in the moderate HPH group, and the other indexes returned to normal level ; in the severe HPH
group, only PaO, and Pa0,/FiO, ratio returned to normal level. Conclusions The changes and recovery of diastolic and
systolic functions of right ventricular are not paralleled with hypoxia and PASP in neonates with HPH. Tt is helpful for the
diagnosis and treatment of HPH by monitoring PASP and right ventricular function with TDI.

[ Chin J Contemp Pediatr, 2010, 12 (6) :436 —439 |

Key words: Hypoxic pulmonary hypertension; Right ventricular function; Blood gas analysis; Tissue Doppler ima-

ging ; Neonate

1A L S i h Bk & 1K Chypoxic pulmonary L4828, IAREEREHE 3 @, S A EUsh ik T H5
hypertension, HPH ) $52 R 5N 5 A BRATESROE sl Bl 64702 5 sk e R , (EL I PR 10

[ Wi H 112009 - 11 295 [ &[] [ }§]2010 - 02 - 18
A T 4 JARMESE 20, Bt FIR BRI
LEfErEE ], TATEM,

. 436 -



55 12 555 6 1)
2010 4E 6 1

W E % &L &

Chin J Contemp Pediatr

Vol. 12 No. 6
Jun. 2010

SR ST IR ME . A O Sl TR SN N 30 ik s R R F
U2 (AL GE RS 125 52 HOR Z A R A
XA DI RERFTE B3 ASPRSZH FiT T 5 v & B
HPH 28 LI A 0 % & 5K R DI RE ISR, ZHEN
2 A% (tissue Doppler imaging, TDI) £ R B3 5
RIENA L NREMBE T ITRE T T i&4e. TDI ¢
REEGE A BRES5 RE B BUEah L A O = ke
AR . ARBEGEKE TDL AT REM HPH (BLA O )
RSk, BRI HPH B A= LA O = hEE 5 I <47
PHEFRI R, Rl R ISR IR

1 #REFE

1.1 HEINEK

EFE 2006 4F 6 F 3 2009 4F 6 I 7EA B HT A= L
Joa AR BE HPH (8L 67 1], g8 ABRifE: Y54 B iff
R Sk S SR I A3 BT D 7 A TSR 5 4 A8
JL& 8 75 0 2y IR 52 5 I il 3l K 5 JE ( pulmonary
arterial hypertension, PAH) ,PAH LR UER K il 5
I (PASP) >40 mmHg (1 mmHg =0. 133 kPa).
i<t PASP T R IERs HPH UL K 3 417, 3
FrEt EE2H 29 4] (40 mmHg < PASP <50 mmHg)
4 23 1] (50 mmHg <PASP <70 mmHg) | 5 F 4
15 {5l (PASP=70 mmHg) . HEERARUE A= LG RAE
OER e RVEmTE . Herh 55 37 4], 4 30 il i
37 ~42.1 JE(38.2 £2.5 J&) ;4& 5 2 250 ~3 900 ¢
(2950 £331 g) O FETR HE 2 25 . J 360 A 55
BAE 12 1] SR A= UM 58 14 451 I 38 2R A AE 13
il it o 3 91 IR RICR 61 BiiG A e T iE 6 1]
SETZ (¥R HPH L) o

Xof BRZH SRR AE B, 60 K 5 HPH 414
UERYEE HPH BrAE L 22 i, A0 55 12 4], 22 10 4415
fais 37 ~40.4 J&(38.1 2.7 J&) ;& 2 500 ~
3850 g(2 994 £310 g) . 4 AbRME: T ™ A B4
ARG EHESITC PAH & HEBRBR HER] Fi

HPH =20 5 %f BRZH (] i ¢ AR 3 Mo 22 S ¥ o e
HFE N (F=1.54,1.38, x* =0.0625,P >0.05) ,
1.2 EE5FHE

1.2.1 AJE%H 1 R.3 K7 KRBT O30 B K
2r, AR AR 22 B K A T 1L <A, 10 & i 4
JE(Pa0,) WA JEE (IO, ) , 1143 Pa0,/FiO, .

1.2.2 % M 3h Bl 45 /& ( PASP) K =40
IR E2E (TRPG) 3l 5 PASP,
1.2.3 TDI M E &S THE B RG ¥ E T TDI

PR E SR, TR U DI, PR S AE T = 4R
AT S =R I AL, 10 5% =R Y iz 3l il
&, A0 EINA 3 NI IR Sa B ik RN
W Ea GFoRmEI0E Aa

FEUSIIGEAET MO 1456 45 DL AE 1547 145 [ e
AT, UL EARPREL R 3 S0 sl R, BeE
I, AT IMEST th HLAT G ) ) — B DA 0 o
1.3 Sit=aE

Vi SPSS 11. 0 B il A7 48 12 40 4, i
THEGORIAIEL = bRd 22 (v =) TR, & AL
AR T 254307, HPH = 4 5 %k BE 24 ] S48k L 5%
KM Dunnett ¢ 656 , A1 9C 3¢ 5 R H] Pearson £ 22 4]
KIrHTe P<0.05 HZERAHGIEE L,

2 #R

2.1 &% Pa0, Pa0,/FiO, PASP {& L %5

¥ HPH 2 w8 B =41 K % R4 7 PaO, |
Pa0,/Fi0, PASP fH # 1T LL B KB, A J5 5 1 K
HPH = 4] /& JL. PaO, . Pa0,/Fi0, % %} I8 41 % 1%
(P<0.01) ,PASP F+ &5 (P <0.01) ;A 545 3 KhT,
B R Pa0, , Pa0,/FiO, YKL IEH, PASP Rk
S, EEEA DL FARPRY R s AR5 T R B
JELA VA A8 HR MK S 1, 35 B2 2 PASP Jh 5 T Xt
MR (P <0.05), W1,

%1 %% Pa0, Pa0,/FiO, PASP ELLE (i:s)

Pa0, (mmHg) Pa0,/Fi0, PASP( mmHg)
45 ik
1d 3d 7d 1d 3d 7d 1d 3d 7d
papitsksl 22 82 +10 81 11 84 +7 390 £18 390 £24 404 £15 259 25 11 22 +6
2 HPH 44 29 61 +13° 75 £10 80 £11 292 £25* 366 +34 385 +30 47 £7° 46 £7° 23 +4
i HPH 4 23 46 £ 12 80 +6 81 11 204 £27* 367 £26 379 +37 61 £8* 63 +9° 27 +7
H A HPH 4 15 39 £17° 54 £9° 77 £9 181 £26* 259 +24* 368 £22 80 +8° 80 £7¢ 37 9P
F1{a 32.11 24.17 3.30 258.37 75.07 2.41 32.07 35.20 4.15
P1{H <0.01 <0.01 >0.05 <0.01 <0.01 >0.05 <0.01 <0.01 <0.05

a: SXFIRLIAHLE, P <0.01; b: 5XME4IA L, P <0.05
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2.2 HPH # Pa0, Pa0,/FiO, 5 PASP FJtHXK & 2.3 FAHAADE=LRMIAN TDI IEFRILE
¥ HPH 2 PaO, Pa0,/FiO, 5 PASP #E47H5C ARWFFERE A AR AT O = IR D RERY TDI 545
AR B, HPH A AEA )5 1 d PaO, Pa0,/FiO, 55 (Safl) JeWA D E&F 5K IRERT TDI #5845 (Ea, Aa,
PASP B A1 ¢ (r fH 43 %4 - 0. 53, - 0.45,  Ea/Aaff) 47K, RIEHAEFH 1 K3 X,
P<0.05),4 )5 3 d.7 d PaO, . Pa0,/Fi0, 6415 7 K Saff.Aa{fiiE% ,Ea Ea/Aa HLIHAGE 1 K.
PASP JCAHIE (P >0.05) . W2, 3 RFEMR(P <0.05) %5 7 KWK ; o 242 5 5
1 X3 K Sa fHFFIR (P <0.05), Aa & T Xf 40

%2 HPH £ PaO, .Pa0,/FiO, 5 PASP §J#8 3% 447 (P<0.05).45 7 KAk . Ea. Ea/Aa M (5 2k 5 45

(n=67) -
o —— 1K 3 KT RIHEAR(P <0.05) s E AL
2 2/ 11U,
PASP H P i Pl 1 K3 K7 K Sa fti Aa { Fa Ea/Aa HLAE S EXT
AJE1d -0.53 <0.05 -0.45 <0.05 MAHFEL (P <0.05), L33,
HEJE3d -0.12 >0.05 -0.24 >0.05
HIET d -0.10 >0.05 -0.14 >0.05
x3 &K4HSaEa Aa Ea/Aa{BHLEEB (vxs)
Sa(em/s) Ea(em/s) Aa(em/s) Ea/Aa
U Bk
1d 3d 7d 1d 3d 7d 1d 3d 7d 1d 3d 7d

Xof AL 2 6.19+0.85 6.14+0.74 6.13+0.98 6.51+0.68 6.56+0.95 6.64+0.74 6.87+0.77 6.93+0.45 6.88+0.67 0.95+0.14 0.94+0.17 0.% +0.16
REEHPH4]! 29 6.31+0.81 6.35+0.83 6.30+0.81 6.15+0.71* 6.13+0.73* 6.41 +0.54  7.36+0.78 7.17 +0.81 7.10+0.81  0.84 +0.24* 0.81 =0.12* 0.91 +0.21
EEHPH A, 23 5.51 +0.75* 5.19 £0.812 6.17 £0.59  5.41 £0.61* 5.50 £0.57* 5.80 +0.81* 7.58 £0.51% 7.57 £0.79* 7.21 +0.58  0.73 £0.29* 0.74 +0.15* 0.84 +0.19*
FHHPH ] 15 4.95+0.64° 4.71 £0.54* 5.41 +0.57* 5.31 £0.49* 5.39 +0.57% 5.59 +0.75* 6.42 +0.59* 6.41 +0.81* 6.48 +0.61* 0.70 +0.15* 0.78 +0.20* 0.80 =0. 14

F1{4 21.47 15.18 3.1 24.04 26.11 4.08 10.19 13.48 3.81 21.05 14.11 7.57
P <0.01 <0.01 <0.05 <0.01 <0.01 <0.05 <0.01 <0.01 <0.05 < 0.01 <0.01 <0.05

a: SXTIRGIAH L, P <0.05

2.4 HPH AHOEZLMIATDIEFRS PASP RY  PaO,/FiO, R IEH , PASP #I55 7 KA . $/n
GEESA R K P2 5 f s 1 5 DAy B 4 S i LA R 2 3
K HPH 41470 % =R TDL 45 b 55 PASP SR AR Jili i s 98, Dy el 3 ok, [R] i (7% HPH AR
PATHISG M A8, HPH A17EE )G 1 d 3 d Sa Fa,  JLBREAIRIKE P, PASP RS, I IR 1A AE LAk
Ea/Aa 1 PASP #JRGUARIC (P <0.05) FE2EJG 7 d SUREAR A Aot ofe a0 Wi i 20 ok s 7 0 0 S22 105 L Bk 4
Sa Ea Fa/Aa 5 PASP JCHHRHE(P >0.05) o o o AT IO R % AT Sl Jik I 73697 . L HPH
AUBILEE T K Pa0, \Pa0,/Fi0, YA, 1fii PASP 1]}

%4 HPHAREDLEZRMAN TDHEGRG PASP w0 B py0, Pa0,/Fi0, 5 PASP JoHI X, A 48

MERXAHR (n=6D) B 20 TE ISR ) 0 THs 2 Bk s 2
PASP 5 Fa Fa/Aa LT TS IR, BUS XK
4 P A P A P Wil 50 Bk 2 S T 3 A S R, 28 T e

HAF1d -0.38 <0.05 -0.24 <0.05 -0.34 <0.05 oy . Ry T A T ek 2 2 9
o o R LR A RE R, FE R BN P LA

HEJETd -0.17 >0.05  -0.17 >0.05 -0.09 >0.05 PRINE . FH T4 = A A B A R R R A5 0 3 T
FEAT O DREARRT RIME, BT IZ W R A G

3 it FUREMIBFFEIFRE T8 &4, Horr Tei 48 557] LA
RIAT BRI R I s 17 TDL A T LA

B 77 J0) 5t 40 T S O I AP 6 2, WG FR PR Sy A DU BT IR DI RERE RS T b Sa R vERA

04k RS KE TS . ABFSERI HPH =41 IEM A 00 ife™ , Ea/Aa FfE 3 H T 1EA5 4
BILVEJRHS 1K Pa0, Pa0,/FiO, FEI%  MAFEAIR A SE&FskIhat’™ . B NA 2% W TDL H ARBF5E T
IMAE, PASP B2 %) B4 T, H PaO, \PaO,/FiO, 5 Hjp= LK H LA R A4 O EIRE MRS, Z B
PASP S AH G, UL SRR AR I S Ik e RTE R BU A= L0 ohe 5 AR w s Be g e
HEAR, PR R EAERILE 3 K Pao,, AR KRR A O F WA TIREN Sa (HAEE
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J¥ HPH 0724, i RELH AR IR 5 1.3 RIRAK, 55 7
RIKSZIET  BIEAE RS 137 R, HAE R
1 KK 3 K Sa 5 PASP 1 GG, 1 WA A7 0 20 e
DIRERI AR 5 PASP [ TH R I ¢, Hih 2
HPH 2 A SRR 22 %A 46 18 ) o RE TR L R
SR O LR T3 i SRR BIL AR T A O i 4 D i
DR P R RACER AR 5 50 1.3 KA o4 D BE
WA, 26 7 RBEMSh bk e ik S M A2 EERE A = A=
JE# T K PASP KAy L W4 DI RESI R AL, Wi
FAAE—EPE . i TDI B AT RIURO 4 3L HPH 4]
BILA L EWAE e AL .

A RATERTIRIRER AL, A5 A B HPH 4
AJr 1 d\3 d Ea Ea/Aa [ H5 PASP 2 HAHE,
FOrP R 7 d KA B Bl 2l ok I B 4 1 T
A B RE M R 3R AR AT sk I RE A
BB, I BLLLET sk I I B 52 R A sk D oA
R (Ea Ea/Aa HAEFEAR, Aa (HICAEAL) 5
JEALE LA S 7 d PASP KA, 47 &7 5K FL B D g
PIARIKIL , ELET 5K 16 9] D) BE AU w5 (Aa {H AR
1d3 dJhm .7 d ) s B 287 5k i
IIRERES PASP HyTHE KIRRAR. DL &R HPH
BILAT AT TR I REB N A DI BE S 5 52 R (RS R
A L) | FHLLET K- P D RE 52 40 3 O URR, KR
B, BC I TR Bl bR s D KA & Sk i A D RE
FeAUEEH B P E I A RAUZREAR, B IR S A0 B
Wedg TIREAUERA K o

Hy b ATk, HPH 8 LR il 3l bk s 1 i 7
WAE A D B RO . AR TG RAE AR, TDIT 4%
AT L g e BB B R LB 2 3R I HLAT 4
IIRE A28 B AR Rl SECRE DR S i sl bk s ) 9 AN 5
AT o W PR b AN RE AU 8 1 A B S BB
17, 30 i P 2 A A 00 it 3 ok s g B A
it

Zi EBrd  HPH S8 LIIAT A7 0 & Ty fiE K i <o)

Praa b AL, TDT SR u] LR % 3 HPH 8L
A3 28 AR DIRERETS , FLET 4 D RE A s KWk A Ak
SAAEAR B TSk s 77 A 58 2P [R] I 1 T 7
AR I Bl ik s g B A 02 S REA B T4 T i
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