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[HZE] BM HEieiikyEs (HFOV) BREMRIE MY (PS) 1RIF A JLE BRI AZEE
fIE (MAS) FEA&MH L (NPH ) BOA S &% etk ik iREER MAS Jf & NPH &L 48 1, [mEiE4H7
HFOV+PS (iRI02H, n=25) R4l HFOV ( XFHRZH, n=23) JAYTFRIIGIRYTRL, Heaemidh LMo HT . Ba
8% (O1) | PaOy FiO, (P/F) {E. b iAssa) . PEOALIGIFITE] . AEBertfEl . If & 5E Rt d8 b, 48R ik
WHIRIT)A 6. 12, 24, 48 h [ PaO,. Ol {1 P/F {HIELME TXEIRLAL (P<0.05) 5 AL G IFIRHLIA Y7 IR ] |
NPH [0 2 B S 4600 ( P<0.05) 5 XIS AR RS []  JF &R FIYA MR 5 0] B e 22 g4 38 X
45 HFOV HKA PS RE W ar kel LA A LRE, ik NPH B[RRI W ALIA 7 1], AN Kb E’Jiziﬁi
SR AR T [ hELSRILEIZE, 2016, 18 (11) : 1075-1079]
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Clinical effect of high-frequency oscillatory ventilation combined with pulmonary
surfactant in treatment of neonatal severe meconium aspiration syndrome
complicated by pulmonary hemorrhage

HUANG Jing, LIN Xin-Zhu, ZHENG Zhi. Department of Neonatology, Maternal and Child Health Care Hospital of
Xiamen, Xiamen, Fujian 361000, China (Lin X-Z, Email: xinzhufj@163.com)

Abstract: Objective To study the clinical effect and safety of high-frequency oscillatory ventilation (HFOV)
combined with pulmonary surfactant (PS) in the treatment of neonatal severe meconium aspiration syndrome (MAS)
complicated by neonatal pulmonary hemorrhage (NPH). Methods A total of 48 children with severe MAS complicated
by NPH were enrolled, and a retrospective analysis was performed for the clinical effects of HFOV+PS (trial group, 25
children) and HFOV alone (control group, 23 children). The blood gas parameters, oxygenation index (OI), PaO,/FiO,
(P/F) value, duration of pulmonary hemorrhage, ventilation time, length of hospital stay, incidence of complications, and
outcome were compared between the two groups. Results At 6, 12, 24, and 48 hours after treatment, the trial group
had significantly better PaO,, OI, and P/F value than the control group (P<0.05). Compared with the control group, the
trial group had significantly shortened ventilation time and duration of pulmonary hemorrhage (P<0.05). There were no
significant differences in the length of hospital stay, the incidence of complications, and cure rate between the two groups
(P>0.05). Conclusions HFOV combined with PS can better improve oxygenation function and shorten the duration
of NPH and ventilation time. Meanwhile, it does not increase the incidence of adverse events. Therefore, it is a safe and
effective therapy. [Chin J Contemp Pediatr, 2016, 18(11): 1075-1079]
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A LR ZEW A 2R G 1E (meconium aspiration
syndrome, MAS ) J&75 it JL7E & PN 5™ i e A G 3%
YLK, R L AR AT S T Y 7 i AR
o SCHERHRIE, [ PN MAS S 30058 A4 L S
F N 7.0%~15.8%", 1 3 4 JLAH 1 il ( neonatal
pulmonary hemorrhage, NPH ) J2& 4887 4 J LI il K &
i, 2R K 2 AN, R AR i e R
JLEY 0.19%~0.5%, J 45 52905 5 e ik 40%~84%, AL
T- 3R 24 38%~57%"", MAS %5 Jf & NPH, ¥ fin s
WP vy, 3 R RO FE N, et R, &
Bt ¥7 ¥ 18 K. (high-frequency oscillatory ventilation,
HFOV ) AE Ayl s {5 3 A S e B R bk 22 1) i
FTHE LIS IR . SCHRRIE, HFOV Kk
B HMEYER TG R BT (PS) I HI T MAS
ot NPH (76 97 4 (HZ, XF T 5 A MAS If &
NPH L, HFOV BKA PS IRY7Y7 K P AM A WA
Ho o4 T % HFOV G PS AT MAS 453 NPH
AA RN A, AR5 LB A B Be NICU
HEATHLGE KA E R MAS 551 NPH EILAYIG RS
B, BHGEIE o

1 ARSH®

1.1 RIS

20124E 12 A 1 HE 20154 12 A 1 HEARE
412 J A MAS I [R5 I % NPH 4 (L 48 fl,
Fr LA ARG S g s, AR T E
3, A PLEGE S ", NPH 2 W AR HEAF & 2001
AR AR 2 o LR R L il e OB s
LI 2 W 5697 5 %) AR . NPH 8
BN KRR (1mL RLE) SR @ PRk, HE
PRAEHRE RS, H¥WERAERER 24h M,
AR 17 6], SRBEsE A 31 6, 55 24 ], L 24 ;
S ABERT ] 3.8 3.9 h; FHHAHY 39.6 £ 1.3 &,
EAIL47 B, Bl 6 (il 35 J8) 5 F1
HAE R 3236 + 525 g, HZEIAEE 1500~2500 g 444,
>2500 g 44 il ™ 33 45, FI'E 15 45 1 min
Apgar PE 1~3 43 8 f41], 4~7 43 16 5], 8~10 43 24 141,
A TR . RE IR 21 6,

HEBRARE: (1) ABEA & 24 h JET- 88 5+
BIFs (2) SRR, (3) Y@k, (4) 46
KM HER;  (5) e RKNE B BIY;

(6) 10 min Apgar P55 <3 43, B I E5A0 T Bk
RE; (7) NPH RAETHIA 240 )5

WA A TG s, # 48 B E 1 MAS & )F
NPH # JL73 5 HFOV+PS H (i 36 4H, n=25) ,
HFOV 2 (XFHEZH, n=23) . PRZLBJLIER]. &%
Hig . JAW . AR . 1 min Apgar PE/M 1Y 22 57
IG5 L (P>0.05) o ARBFFEHAGE B AR
RIOZE O3 e Ry B A R &
1.2 BITHIE

FT A LT DAGRRE , T8 5 i S A
A, PiRTE (2B, ZEB T, B EREK.
SALTT AR . SN AN UITE ) |, DUy, 4E
R 8 B IREHE R SRIRYT, W LI R R
WSzl Ik e 5 ( PPHN ) /RS PE R 2508
TAT i RS R A — A A ATRYT o

48 151 5 LI STEPHANIE ( 727 ) BRIz AL,
KGN SERHE, MIESE: WAEWRE (FiO,)
0.6~1.0, FHSIEE (MAP) 8~12 em Hy0, W<
HE](Ti)33% , #5%( RR ) 8~12 Hz( 1 Hz=60 bpm ),
PR 3~5 9% (PR 20~50 em H,0 ) , LUIREFE
i B AR B oA B R R R AR AR AE S 8~9 S5 il .
% Bl NPH Jii MAP T} & 12~25 cm H,0, R ¥E MX
VAR T2 H1L S50, 4 FiO, < 40%, MAP < 8cm
H,0, MAERE, S NN AR W PR, wT
of P F [\ 0 [ BcRe 238 (SIMV) , LE 41
24 BV IEFFLRIE RIS, (CPAP) o

IRIZH LR P A Rl LR PS (Cf5 ihi
Jg, B4 BEIRIR 120me/ 7)) L 21 BEJLE
A NPH a4 5 42+3.0h, FHLEHE N A )5
4.0+3.2h, FHLRTARE NRZEA MPERR, HFOV
2~4 h J5AAE NG | P R AR BT PS AU N
HA . BN 100~200 merke, 3 8 LER
i FHEE 50 PS, FHE4 100 me/kg. PS i FH T4
SAENUW, PS FEAJESBEPEINEES 1 min
B )5 2 LG HL. 4 % L - ALAT A & BL NPH,
Pa0,/Fi0, (P/F) {H <300 £ Wi K B4 MAS & Jf
ST, T PS B & A 100~200 mg/ke
SHEMNIEA, K4 NPH B E N FALS 6~8h, PS
16YT 7 ZE AT
1.3 WZRIEFR

e w8 L EHLEY K EALE 6. 12,
24, 48h Wy I < 43 Hr, i H PR {E. O {H
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( FiO, x MAP x 100/Pa0, ) , HA&W4L LML
WA TE] . NPH {5 R[] (NPH f21EFRfE: &
TP BRI, 1S5 Sa0, IEH, IFRALS
BT, B R s B ECRE RS ) | BT (A
FERAE . WG IH LIS IE LA
1.4 Fit=E5H

K SPSS 19.0 Geit i/ T4l ab 2, 1
TRUHIR + brufE2 (xxs) o, HBEEH
Bl (% ) Frx, PRI BRI ¢ Kiga ok o~ K,
P<0.05 hESAGITFE L.

2 R

21 WMARBILMSHWRESIERIEE

P4 LAE EALES (O h) (4 PaO,, PaCoO,,
OL{E K P/F {H Fois 2= St #4080 11438 L (P>0.05 ) ,
BLE FHLUG 6. 12, 24, 48 h BHRIRZH K Pa0,. Ol
{8 & PIF {HAR T XREL] (P<0.05) o PaCO, 7 1AL
Ja 12, 24, 48 h L FXFRAL (P<0.05) , W& 1.

®1 RABIIMSSTRESEREE  (xzs)

anl 0 i) I95(5(0){fovin )
0Oh 6h 12h 24 h 48 h Oh 6h 12h 24 h 48 h
Xif IR ZH 23 49 + 45 56+6 72+6 78 +4 84 +4 57+4 51+5 46+ 3 42 +4 37+4
TR 2H 25 50+7 62+5 78 +7 84 +4 90«5 58+6 49+ 4 43+ 4 37«3 34+4
t{E 0.57 441 3.42 5.36 4.52 0.83 1.47 3.24 2.33 2.97
P {ﬁ >0.05 <0.01 <0.05 <0.01 <0.01 >0.05 >0.05 <0.05 <0.05 <0.01
G
mu i o P
0Oh 6 h 12 h 24 h 48 h Oh 6 h 12 h 24 h 48 h
Xif IR ZH 23 144+44 108+20 97+1.7 83+x23 50+x23 14321 17028 18023 204+25 270+24
R ZH 25 169+45 80+34 57+27 42+18 29+09 124+27 192+18 221+25 260+28 303+25
t {E 1.054 2.145 2.286 2.878 2.797 1.503 2.121 2.597 2.881 2.054
PH >0.05 <0.05 <0.05 <0.01 <0.01 >0.05 <0.05 <0.05 <0.01 <0.05

22 WHHIZIELLR
Wi 2H [ SR 25 A fiF . PPHN . K72 . Bl 4 Bk
MRk (HIE) | =N E I (IVH) | PRI L

®2 WMABILFARENILR

MR % (VAP) SERAEREF TSI E X
(P>0.05) , W52,

[n (%) ]

2151 (3 SILEEAE PPHN N HIE IVH VAP
it HE A 23 2(8) 4(17) 5(22) 14(60) 2(8) 3(13)
N il 25 3(12) 2(8) 3(12) 10(40) 14) 0(0)

71E 0.00 0.29 0.26 1.33 0.01 1.60

P{E >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

2.3 HAKFE

RIS IAR 23 B (92% ) , 2 B FIEI7 A
FBE; XFHRAIAAT 20 4] (87% ) , 1 3L T ek
YeVEfRTE, 1 BN HIE B3AT7 A shil s sE

T2, L BIBGHRIT Ashibbe. WARGEFE LR TSR
TR L (P>0.05) o iS4 NPH BF[E] . PRI AL
TR B ] B4 % R 2 P R i, A2 B i ) 22
SEG I FE L (P>0.05) , W3,
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#3 WAKARFUSILE [ (xxs) 5in (%) ] ARG B, SxF A A, R i LG

IR ALIAYY NPH IfJE] EREmE

S| I 1758 Tl (h) ) @ by IS
YR 23 93+45  31=x13 154  20(87)
R 25 5732 23+113 137  23(92)
PRI 3.081 2.561 1.655 0.327

P <0.01 <0.05 >0.05 >0.05

3 itig

SCHRIR A, MAS 5 % J& o 58 A LI i
TR P 10%, AET-3R 55 39%", MAS I %
NPH F I PF W 5o, st R 8 N, AWF5E A4l
S5 9 1) Jy A MAS I & NPH, EFHLET P/F<300,
PR MAS A 2temifig ", eEEA . R
HRRES RN Bk e, A Y e, B
20 I A M A R, S B . R R
JHa 2883 e e A P 40 R I 20 B RO A R
= G N O s o K= R g R
T DRI 0 — =6 4 O 5 e, B0 O
BN, ML AU A Tz W T S R A K e, AT
S Y, SCERHRE NPH 5 15 R R A fE B A
WiE R By KRR AR IR
R AR Ml IS e R A L = e
MR HINAE, PSS NPH Z4EFME, H
Z TGS P IR ICA e Y, R AR
24 h WARAR NPH Z5F=HEAG X", Agd
IRZ W%, AWFIEN A 48 95 1] NPH 4 &t 1E
AJE 24w N, HP R AL 47 6, WgLREY . A
AT 1 min Apgar PP LU 2E S RG22 3L

Kaneko %5 " JRIEUESLAMNEE PS JATT MAS If
& NPH A58, AW REN], 554 HFOV IR
J7 AR b, HFOV+PS 1] L) B &} 24 38 & A MAS I &
NPH ) % & Ml <D fe, L5 41 PaCO, 7£ 12,
24, 48h JG AR T X 4L, LHL24h F148h J5 Y
PaCO, /R it B, 25 N % R g 41
PS5, #NFE T ANEPER) PS, 4E%E T it s ]
T M LB A PR, H O HFOV & - 5h0F
S, ATRATIGE B HE O, A K. PR Rl R ) i
o L TR A = [ ENy o= 9.0 i R = | I
TNE P L, EARAAE S TR P4 HIE f1IVH &
ERETG T EESR, SRR TS
AR IS, bt B A EOE AN

JrIFIE] . NPH FF22 R B 458, #2778 HFOV+PS
AT E A MAS & NPH Y78k T84l HFOV, 3C
k4B NPH LB GBI 1 9 PS B g A
FERAUIBEAR(PC)  BEIREE H M ( PGB WL,
[ A NPH AL A 32308 I 16 8 e b SP-A 7K
Wi TR, 5 NPH Ay AR 27", NPH
B Al 3608 R b & K R F &, o] B
il PS fiEME " HFOV DLHUNES R mEE
MAP 7= Az 2 R B AR, By S il A2 ik
I 3 2T 643 ) -l R WAL 26 82 B 6 0 AR
A FAGE N R W HE . HFOV+PS
HARRAHLRITZET . HFOV Al {fipH ZE 4/ VB
I FF T, W RPN IR, A R T AN YE
PS 495) 434, [l Bsp R bR Ay 3 S8 AR T A
PS fE/NTE M oA, AR AR sc 07 A
FF il BE EANEYE PS Y5000 Y A RRAR Al
WK TT, B MiZ= 40, S I IN e A
44 L AL IR A NPH 5L} E]

FAN, ARG KRB BT ] I RRE K
AR RARNES TG FE L, ##RTEN
A PS BRI 4 AR, HARERGEEILK
HEIL BRI . A SCHRIA S TR PS 2
PO AR N, HE A K ZE 1 A 4, 4
B NPH &A%, WA TR A PS I AR &34 iz
RS M B AR % Y Meta 43 M7 7R PS IRYT
MAS 2H 5 2K ] PS 387 MAS £ %} il H 1fn % A= L
B2 5 LG ih2am o ABgEH, K4l 4 58
JL NPH Riffi F PSIGY7, FHorf 3 5.0 fE R 68 el
JCPDA, 1 {4 PDA 5825 0.3 em, X0 507, H
PS IR 5 52 A M 7 BUNT S S8 B AR UL B R R, %
J& NPH &4E RSP A X, AR D,
PS JRY7 H AL MAS 2 38 i NPH XU AT5 A7 R
IR Z2 v REHLG BRRFF ST T IE

g L Prik, HFOV B4 PSR YT H A MAS Jf
& NPH A i 97280, HAT BT 1 I IR I FH A7
Ho AL ZATET R EUPERFGE, AN
1 NPH &4 FA )5 24 h N, IR T REA
HYRE A MAS 3% NPH &4 LI & fa B,
IEEAREZ , AT AR SO0 RIRERBHIE
PPHN 5 2 AT BLTS , WA T K
AL HIEYE . 2O BRI BRI E— IR
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