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[(FMZE] BH WEmEmRESEEYR (PS) AU WHERIARYT FE B A LIRS AZESE (MAS) 1Yl
FRITRL. FFiE 2010 4F 1 A 3 2013 4F 6 FJWGARYERE MAS JE A L 136 4] , BEHLIY K PS A INBEVRIG Y20 (HE
VEAL) F1PS FENTEANRITA CEALL) |, B4 68 1], FEVRALR MBS Y PS 3~5 mL/ X (12 mg/mL) U
NEYE; TEALLR A PS JEIR 200 meg/kg (B ) P AL WAL LRI AT MBI G 2. 12, 24, 48h
B AT OL{E .. P/ FAEABIAAR L, LAIRPALEILA EALRHE . IR &RE . JARR, SR MEVL4E PSff
FHJEHY 12 h, 24 h, 48 h Pa0,, PaCO, ., O1, P/F{HIAETEALL( P<0.01 ) o HEVEL /) AL )46 T3 A ZH ( P<0.01),
S PS B/ T AL (P<0.01) 5 VERALIEAR (97% ) B THEAL (88%) (P<0.05) , JfkiEkAE
FCFHEAL (P<0.05) o 518 PSFRREE UEA T8 INHEVEZE il M LA LT PS U WNIEA, FE1T
Wb FALRETL, WO R, PRER R, [ PESRILRIZRZE, 2014, 16 (7) : 709-713]
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Clinical effect of endotracheal lavage with porcine pulmonary surfactant in term
neonates with severe meconium aspiration syndrome
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Hospital of Xiamen, Xiamen, Fujian 361000, China (Email: xinzhufj@163.com)

Abstract: Objective  To evaluate the clinical effect of endotracheal lavage with porcine pulmonary surfactant
(PS) in term neonates with severe meconium aspiration syndrome (MAS). Methods A total of 136 full-term infants
with severe MAS who were admitted to the neonatal intensive care unit between January 2010 and June 2013 were
randomly and equally divided into PS lavage and PS injection groups. In the PS lavage group, patients were treated with
endotracheal lavage using 3-5 mL of diluted PS (12 mg/mL) each time, and the PS injection group was given PS by
intratracheal injection at the first dose of 200 mg/kg. Blood gas, oxygenation index (OI), and PaO,/FiO, (P/F) of the two
groups were evaluated before and 2, 12, 24, and 48 hours after the treatment, and the duration of mechanical ventilation,
complication rate, and cure rate were compared between the two groups. Results ~Compared with the PS injection
group, the PS lavage group had significantly higher PaO, and P/F ration and significantly lower PaCO, and OI at 12, 24,
and 48 hours post-treatment (P<0.01), a significantly shorter duration of mechanical ventilation (P<0.01), a significantly
smaller amount of PS (P<0.01), a significantly lower complication rate (P<0.05), and a significantly higher cure rate (97%
vs 88%; P<0.05). Conclusions Compared with the intratracheal injection of PS, endotracheal lavage with diluted PS in
term neonates with severe MAS can increase ventilation and oxygenation efficiency, shorten the duration of mechanical
ventilation, reduce the complication rate, and increase the cure rate, indicating that this method is a safe and effective
therapeutic strategy. [Chin J Contemp Pediatr, 2014, 16(7): 709-713]
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HET, NS08 A JLEE R 2 A 255 1.2 HERRARAE
fiE (MAS) BYIRYT M TORe T B, F2hm ik HEBRPRMERLSS: (1) Je R (2) JBR
GUT R THURGE o By A B R PEORER (3) I~ VEURE A (4) £IF
M A (inhaled nitric oxide, iNO ) . 15 4l 9% 1% i X, SYEEYIREE, FREOREDIR 240 (5) &
( high frequency oscillatory ventilation, HFOV ) b5} Frak S, (6) SIFMEIATERTE; (7) 10 min

Y7 HE MAS P HRE, 78 & 3k B FARSM Il £ A
( extracorporeal membrane oxygenation, ECMO ) J&
1RIT MAS LM F-BL. MAS R IRHLEIRR T 55
T PR AL P L 25 A TS P Rz 40 Bk 2 1 R 8405
A OCHN, MiRMEIEEY B ( pulmonary surfactant,
PS) RIS E—ANEEFEHF Y, HNEHR PSK
EWNEAIRYT MAS ) Z b BEHL R BFFE (RCT )
fiRiE, GRS PS AT DL MAS LA A FE S
R B HR T PS A NHEDEIRYT FE MAS [E N
SCHRIRE AR Z, R AR [R5 25 7 T 7K
ARWFFORE PS S NHERE 5 R PS S AR
JYEAE MAS SEATHER, RGBT,

1 #ERERE

1.1 HRIH

#2010 4F 1 A Z 2013 4F 6 AWATLEL NICU
AT PR S 136 B HAE MAS B L#E Apgar 1T
Gy 0~3. 4~7. = 8 /rillATor )R, SRIEEAEREHLEL
TR PS A WHEBRIRIT AL (RIARIEEVEAL ) Al
PS KB WNEAIRITA (FWFEALL) 4 68 fl,
WA ESRME R (1) FKTMEEY, HFA
CIMHF AL CHEDURL) ) MAS 2 Wikr i ™,
(2) il = 37 i, HAEKE=2500g; (3) 4
JaHE <24 h;  (4) BAEPMESIEE; (5) &
FIE(O1) =15, FhkEm RS WA R E
FLfH (PaO,/ FiO,, P/ FAH ) < 100; M8 LA
Bt B A 45 TS R 28 Ge T 2R Ab B 25 S oSt i 7 X
(P>0.05) , HAWHME, W1, AHF5e3ETR
Bt A4 E0 22 B S5t S K 0 A3 T G T 7

=

=

=

=

Apgar ¥ 73 <3 77, E A A T B R R
(8) KRuhlidi; (9) ABEAE 24 h FET- 5K
FIRIT o
1.3 PSKENEDR

L #E A NICU 30 min N 45 T Hi B% 19 PS
(12 mg/mL, 7 K F Chiesi #l 25 47 BR A 7], F
[ ) 3~5ml/ K, 10~15 s 8 3 25 P =X 00 08 2% 1 il
LAENEA, FEEBIRGETTATIE (W
) 1 min, 85 F %5 A SR 25 54T 7850 10 A58
WIS, ik EE #AE 3 R, 1 S H R PS
(120 mg/ 3 ) 10 min W7 —I7 8, Aif)a—
WAENWE IR e, sBIRREE R s] T
e, WIFESLEVHEAT T — P B R, ELE
SENWG R E AR E,
1.4 PSKREMNIEA

fJL#EA NICU 30 min N ETFI257 PS 200 me/ke
(W) KEMNEA, H2h)E 4h SMEE N
51, SRIG4kEE HFOV . fFAEEAZ581ER), TIHE
K452 2~3 K, BN 100 me/ke, HA 45 2548 1E
J G AE—TT: (1) Ol fEJEek sk >10;
(2) Fi0,>0.5; (3) KBNS A NGZEFEY
1.5 HFOV

P BILABE G BRI 0 KBRS T
HFOV, i 74 [¥ £ 7 () STEPHANIE PRI HL, 4]
FSH: WAREE (FiO,) 0.8~1.0, U474
(RR) 8~10 Hz, WZSHF[H] (Ti) 33%, V¥ iE
J£ (MAP) 12~20 ecm H,0, & I B 3~5 9, 4k
Vil 1 40~70 em H,0;5 1A PS J5 1 24 %K FiO, .
MAP FIR 3 8 B, DL MR35 1l A0 43 B 1 3% 07 g
LS8k, 4k FF i < pH A 7F 7.40~7.50, PaO, 7¢

®1 FAMAS BILM—MRIER LR
3 A F il (A, #i) LTS 1 min Apgar i) (f]) o35 (i)
(s h)  37-40  41-42 >42 (xs,g) 0~3 4~7 =38 M=
EALL 68  42:14 38 23 7 3498 +225 5 36 27 31 37
VAL 68 39:12 35 27 6 3462 + 235 4 38 26 33 35
) fi 1.34 (0.52) 0.93 (0.182) (0.118)
PAi 0.182 0.771 0.354 0912 0.731
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60~80 mm Hg Z[f], PaCO, 7E 35~55 mm Hg Z [,
W R BN EIRAESE 9 JG /K. 24 HFOV S 4%
#| Fi0, < 0.4, RR 8 Hz, MAP < 8 cm H,0, #E%
IR < 2.5 %%, PR JE 25~30 cm H,0 I, 11543
MriEw, Dl 3] SIMV+PSV il AR, Y IEng
Bl 2 ¥ % 3 Fi0,<0.4, RR<10 ¥ /4%, PIP 16 cm
H,0, PSV 10 em H,0, PEEP 2 cm H,0, Ti 0.5~0.6 s
B, MAAHrEsR, A EFRA T, R =M
fiE, SEWNEARZL, BEMSZ 2~4 h — R A W% $5
fE, AT THL, WLE B0 & 2R 2 <Ol 1
JE 38 S (NCPAP) , % 7 9 [E The Infant Flow
System (EME) . Z%(M Fi0,0.4~0.6, CPAP % /)
K 3~4em H,0, WIERER, BWiFEISH, o
ER B FEAE, HEREAEA
1.6 Hftigsr

PIZH R HTIRS . BOCE MBI . B . KRS
il SRR T AR D
1.7 MG

WLZE P4 L PS il A, IR97 A 2. 12
24 48 h B AN, [R5 OLE, P/ FAE,
LR P2 LI B ALET R, 9 & 5E . IR AR B
1.8 GFHitFESR

KM SPSS 19.0 SEitH AT B, 16
PORLHYIEL « prifE2E (xxs) Fow, TR
R (%) Fon, LR BRI ¢ K5k 2 K,
P<0.05 h2ERA G2 E XL

2 F#R
2.1 WHEIL PS FEHAEIEM PaO,. PaCO,. Ol
4. P/F{&Lbi

HEVEALAE PS il AT A IS 2 h 19 PaO,.
PaCO,, OL{H. P/ F{H 57 A4AH L 22 R BT S
TH2E L (P>0.05) , {HFE PSSl JE A 12h,
24 h, 48 h Pa0,. P/ F{E¥ & THEAL (P<0.01) ;
PaCO,. OI I T A4l (P<0.01) . W2,
%3,
22 WAZBJLHLYEE (B ) ki

VRS- EALIE ] (AR ) 65+ 12h,
IR TEAL (AE) H79+14h (1=6.12,
P<0.01)
2.3 WHEEILNA PS HHELLR

WA ZH 68 il )L A0 1T 338 32 PS, F-1
5013 3%, HAoRiH 132 PS (& #H) 40 #, 2
X231, 33545 VEVEAL 68 il /L A A
184 3PS, F4#42.7 + 0.8 3, H i 1 32 PS 8 i,
2% 134, 3% 384, 4 9W. Gt EKE
7N, BEURLNH PS Fan i B0 T AL (=12.24,
P<0.01)
2.4 FWAHBILERERNILE

TEVEHIG AT 66 B (97% ) , 1 BIFET:, 11
H 3 BE; T AZHIGAT 60 1] (88% ) , 5 HAET:,
3BIASHBE. KRR TR, HEUEARIGERL
THEALA ('=3.89, P<0.05)

%02 WABILPS EREEH PaO, F1PaCO, HIMEE (25 mm Hg)
mu HO 00,
Oh 2h 12h 24h 48 h Oh 2h 12h 24 h 48h
WAL 68 47 +6 57+7 61 +8 74 +9 83+ 10 62+7 55+6 49 + 6 42 +5 41 +4
HEVEAH 68 47+ 6 60+7 71+ 8 86+ 9 96+ 11 64 +7 53+5 40+ 5 36 +4 35+4
t1{H. 0.31 1.67 6.95 7.99 6.95 1.54 1.80 9.69 7.49 7.72
P{H 0.859 0.245 <0.001 <0.001 <0.001 0.231 0.196 <0.001 <0.001 <0.001
%3 WABILEMAEH O [ P/F EHIE  (125)
qim s LE AT
Oh 2h 12h 24 h 48 h 0Oh 2h 12h 24 h 48 h
AL 68 342+40 254+36 203+3.0 142+26 9.1+2.0 60+7 90 + 10 121+ 10 157 + 12 216 + 16
HEVRAH 68 347+4.1 241+32 157+27 11.1+£22 55+1.8 50+7 92 + 10 159 + 13 188 + 14 261 + 17
t{H 0.72 1.37 9.40 7.51 11.03 1.48 1.37 19.25 13.80 16.25
P1{H 0.574 0.210 <0.001 <0.001 <0.001 0.226 0.210 <0.001 <0.001 <0.001
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2.5 WAHZBILHHELZIELLE

VAL B AE 2 9] (3% ), 4390 S
LEAMERFFEE N B k= e (PPHN ) 45 145 FEA
HIHPIELRE 9 1] (13% ) , Hrp 4 SIRLEA1E,
2 ] PPHN, 3 ffilfili i, ROFAESe s, FEVE
AIIFRAE B A SRR T AL ('=4.85, P<0.05) .
3 itig
MAS Z WLF & A JLF =L, JCHEAE
WEE SRR B, A MG s = o,
MAS &R, 5%, &5 HBE s . SR
ZEAAE . PPHN ., 4% P0G E 38 255 1F 55 7 T
RAE, EANFRATIGE BAIRIER R 4%~129%"", 1E
FIE MAS 54 BB L LIE R SR Y 3.6%,
ST B R AL B H A ) LS S HE

JRZE ISR LE 1 (Ui s IR IR | JIEL T . JHER |
MRZTZE | . B K AREGSE ) nl it Z2 R Ll
Hl R E PS B A, A IR YE PS BT AR T
REWEMER, WL, RHANEE PS IGYT EIE MAS
MHLS RS (1) 3 PSR, W EA
B BRI, FEPUILSEE A PS 1A
A3 (2) ATUEEE T OE R AR A R T
A ERE; (3) TR ERET (NF«B)
MFEFMETHERET (HAFE 1, 6. 8. 10
FIIRI YR AE IR 1457 2 B A2 A i S s ) IR
AHFFE IR PS AU P E Uk DA B PR 2 b B
WAl N B G 2P B, [ RERS B R — 21697
I EADIRER PS, MIMEE MAS HEHE

i BE S5 1 PS W MO A M K5 H, At
A WHEV R — R i iy . AR R P IRYY
MAS A 55 F B, WEVE 7 % B8 0% AR iR 36 10 R i
FE AR A/ g, AR T R AE R R .
Ohana %5 "™ fil Lan %5 "V RGE, 20 9 /> BB
A il 2% T M T HE VR 4 4910 6 51 MAS B AR L,
gz 2 LG AR 50 2 3 . Cochrane 55 ' Al
Dargaville % " 11, % L FH 5 BE 11 PS E 47 il 7
Pk, REREIN MAS 11 S Y550 i 26 1 T 53 R e 3 i
g,

JRFREE R, BahtEs, WAJG & eAfirE
FRAM, BahBILARSGETFE 2~3 h, XEiE
JEBR R AR I AR 8] P, I HFOV J&—Fh DL

W FE AR B WA I w5 B sl AR IR U, R
ZINT B TR T A B R R AR R A Y
WA, HEAR R, A TR S0 A A
HANEER, ik, AOFFERILEA NICU 30 min
W4T B PSR FE HFOV F 44 F417F 1 min, 4%
ST, A AR RS TE RN IR B HFOV
A, HEVEAAE PSS EY 120, 24h, 48h
Pa0,, PaCO,, O, P/F ¥JEALT1H AL, UiHHE
BEATE RIS ORI e S8 A AR 7 i THEAL
HAEGEIE 7T AR LI ), /b Jf e, 42
FIRER, GPAEIRSE P HGERTE, SEHIERE %
JESARNITER A PS Wkefa Mk A R A G, B
PS U NTEVERIIILAS R AT G, IR i r 32
EBHIEFARAE SR, TEM AT 12~24 h ik,
Ve R BRI, WORBE . ARWTTEHEVR A AR H i
H39+1.2h, FE#A NICU 30 min 4 BE#EAT &
WHEDE, FEA LIRTETE BRIG e s bl iy, [
Wl RRCR B . T H., FEVEALE R PS Y%
B TE A, UEHARE VEZH A v LAY 20 LY £
TEBTL. Wiswell 4 M R IEHIA T A3 IR PS #4573
EREVE R, A 20% 1Y L™ EARSULAE F
ARG AT P W e, (IR ST AT S
FEARMIL, ATRESAHIFEME FHARY PS I FIA A .
Ui B HIH% PS M B S5 EAT MAS U NV 2 2 4
AR, HICHARGE RSP IE ARG TIE L,
AETERMGE R HAR A, JFHIE] PS HEUEIRYT MAS
LA AT R EARAE ™, (BRI IR 4 R
B PS HEVEMIMIBL . WRBE . Jrik . Sr AR
L2 vt BEHLCREAS (9 % BRI 9 34— 2D IR S FN R
ElEns
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