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[# ZE] BH SRy ki <OoRu (LPSV) 78 2 H LR &M o i (HRF) HLWGE <R 97 H BRCR
Fik 53 4 HRF & 7 A JLREAL S Ui R4l SR i 20 (LPSV  n = 27 ) HUESAIMEE A (CMV,n =26) . X
2B LEER IR LS B0 S o BT as 5 PR SC P Bl 5405 IR 25 9 I L 3l ik S48 T 0 R A S T At
REFIAT LR AT, S6R  WPIRHLSEE . LPSV 41 1 I S He (PIP) FF-3 338 He (MAP) 4331 2 2. 50 +0. 28
F11.04 £0.25 kPa, Bf BAKF CMV £ (2.97 £0.35 1 1.28 +0.30kPa) (P <0.01) ; IF5K 1F JE ( PEEP) 7 0. 61 +
0.08 kPa, W] i 5 T CMV £ (0. 53 +0.09 kPa) (P <0.01 ) ; FZH WA SR BE WA B[] R0 R A3 %6 22 S T e 1 7
X (P>0.05), IMSSHrEE5H . LPSV 2014 pH & 7.29 0. 10, {& T CMV £ (7.38 £0. 12) ;PaCO, H 7. 13 +1.02
kPa, 5T CMV 20 (5.40 +1.06 kPa) , 22 A Ge 275 L(P <0.01) ; 52 14 2y ik 48073 R 48000 R B8 22 e TG I 35 1
EX(P>0.05), @, LPSV 4 /)il KA R BART CMV (4% vs 35% , P <0.01) , B52H A I 3 P4 1
it AN B BRI R A R e B 25 5. LPSV AR AE RN 11% (3/27) , BEMLT CMV 41[35% (9/26) ],

g1 MRy AORMSE —Fh HRF 8LIE 2 R AUGE SR, W] I8 38 BRI le & AR SR A e
[HhELY /R ILRIZE,2005, 7(5) :417 -420]
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Lung protective strategies of ventilation for the term neonates with hypoxemic respir-
atory failure

Xun WU, Ai-Hua XIONG, Xin XIAO, Xiao-Guang ZHOU, Zhen-Zhi YE. Department of Neonatology, Womens and Chil-
dren$ Health Hospital of Xinhui, Jiangmen, Guangdong 529100, China (Xiao X, Email; txin@ jnu. edu. cn)

Abstract: Objective To study the effect of lung protective strategies of ventilation on the term neonates with
hypoxemic respiratory failure ( HRF). Methods Fifty-three term neonates with HRF were randomly divided into two
groups; lung protective ventilation (LPV) group (n =27) and conventional mechanical ventilation (CMV) group (n =
26). The parameters of ventilation, results of blood-gas analysis, incidences of ventilator-associated lung injury,
intraventicular hemorrhage (IVH) and patent ductus arteriosus ( PDA), and mortality were compared. Results In the
peak stage of HRF, peak inflation pressure (PIP) and mean airway pressure ( MAP) were 2.50 £0.28 and 1.04 +0.25
kPa respectively in the LPV group, significantly lower than those in the CMV group (2.97 +0.35 and 1.28 +0. 30 kPa,
P <0.01). Positive end-expiratory pressure (PEEP) in the LPV group was significantly higher than that in the CMV group
(0.61 £0.08 kPa vs 0.53 £0.09 kPa, P <0.01). There were no differences in fraction of inspired oxygen ( FiO,),
inspiratory time (Ti) and ventilation rate between the two groups. The pH (7.29 £0.10) in the LPV group was lower than
that in the CMV group (7.38 £0.12, P<0.01), but PaCO,(7.13 £1.02 kPa) was higher than that in the CMV group
(5.40 £1.06 kPa, P <0.01). The PaO, and Sa0O, of the LPV group were not different from those of the CMV group. The
LPV group showed lower incidence of air leak (4% vs 35% , P <0.01) and similar incidences of IVH, PDA and lung
hemorrhage to the CMV group. LPV resulted in a decreased mortality compared with CMV [11% (3/27) vs 35% (9/26) ,
P <0.05). Conclusions Using lung protective strategies in mechanical ventilation can markedly reduce the incidence of
air leak and mortality for neonates with HRF. [ Chin J Contemp Pediatr, 2005, 7(5) :417 —420 ]
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PR DA Y /. N = SN N I 2 X 3 = AR W I 7 ~

PN 3£ 55 (hypoxemic respiratory failure, HRF) , % 1.2.1 MR8 2 35 4E O A He JZ (Fi0,) ik

25 [1]

T2 o HRF BRI EEFBORMUMGE <, 5450
MU <7 =, ) 8OE 3 <, + IR IE % [A)25
[5] Bk 75 4> i X, ( synchronized intermitternt mandatory
ventilation, SIMV ) &5, 1 1 75 2t FH 4 w55 iy e <
JE ( peak inflation pressure, PIP) #1118 A He ol 3
B LI ARSI RE , 505 K Az W WHILAH S A il
#1453 ( ventilator-associated lung injury, VALI) *' . 7
ARk 76 /2 1L HRF (W AILAGE <R T 77 1, FATT7E
FEGHUNAE (40 SIMV) (9 36 Rk, SR U4 438
K W% (lung protective strategies of ventilation

LPSV) , BU45 T B 4-Ayr 0, IS 1R .
1 Xg5F%

1.1 3i%

2002 4F 1 H %2005 4 6 H 75 r K7 E 5
—BEBE T BE A BB 2 s B LT TR X T
YRR BE | 5 22 X 0 20 f i e R T 10 40 O i Bt
NICU fBe iy HRF & H 34k JL 53 i, HRF {52
2018 1994 4F- 25 E AECI ARDS 15 2l brie ) B
O ; @X 2 i SUItivR g iR i 52 ; 3
ToUWLAZ AR B e 0 DI RE AN 2 1R 1 R UEHE ; @ 3 ik 4R
AR/ W N AR e BE (Pa0,/Fi0, ) <26. 7 kPa (200
mmHg) . 55 30 i, % 23 i ; BLiG 2 451, WUIG 51 4
HIE = 36 4(68% ) , I /31 17 4] (13% ) . 53 4]
HRF L, 2 E 14 ], Z 8 + 3%/ FKRWMA +
SRR B 9 i, R + BT iR R Il R 2R A AE
551, WO AE + K5 3 4], Z 48 H e kA 3 1, B
Jit 2 .30 2 BIRIRSE M NA A 92 1 B, BERLSY R
P : O GEAUMEE L (CMV) ,26 ], 17 FH ] BjHg
AR AR (SIMV ) ST HLIGE < ; @i P 37 1
SRBE AL (LPSV) , 27 f51], i FH SIMV + Jiii {7 47+ ¥4 38
SRME VA THUMIGE s I A I PR — B A B L 3 1,
WL L A BE B % | AR IR % R EE | Apgar 7F
73 i g k45 Hs 22 (AaDO, = PAO, - Pa0,,PAO,
= (760 —47) x Fi0, - PaC0,/0. 8) Flzh ik ifil 48 /3 &
/M 853 5. (Pa0,/ PAO, ) 22 5+ 470 B & 5e 17
HY(P>0.05),

0.6 W}, Bkl 4 53 Fe (PaO, ) <6.67 kPa 528 F7 Ifil
SR AN (TeSO, ) KT 85% ; @3 ik i — Atk 73
J£(PaCO,) >9.33 kPa; @ikl pH <7.25; DR &
IR gt

1.2.2  AUiRid A 75 % 53 {5 HRF H JL4 5
¥ Stephanie B JLIFIE LA THLMGE S, LPSV 41
(27 19) F LR FH Rl AR AP s 7o) e 8 78 Aol il
WK, BV LLB] & T T3 B e (MAP) 9 R )
(2.0 ~2.5 kPa) Fp2Li < 30 ~ 60 s, 4K J5 et H g
R T ) e /N T R AT /NI A 38 (5
~8 mL/kg) , [EH]ff 4 ~ 6 h TE R —IK, [AIH)
HRAE IR ML ) 25 Bt 2k (P-V) AR 453 A A X 1
WA NS R I K (PEEP) |, 57K 2 emH, O, {155 5
min, {111 0R1 28 K2 S0 R B 2 H 3 24 7K 7, B pH
>7.25,Pa0, 6. 67 ~10. 67 kPa, PaCO, 6. 67 ~7. 98
kPa,TcSO, 90% ~95% . CMV 41 (26 f4i]) g JL i F
g n) SIMV A58 < (W<t 10 ~ 12 mL/kg) )
P8 0L O Bt ) 8 S O I AL S 5, IR T RE LR (IR S
B 5 B f R AR, Bl pH 4ERE7E 7. 35 ~
7.45,Pa0, 6.67 ~10.67 kPa,PaC0, 4.0 ~6.67 kPa,
1.2.3 He#&i FUAR BRI AR A (B H <
80 ml/kg) , 2 T 2K S 7% 5 A4l s 1% w0 bk i H 22
;17 A RN 7 SIS 1B g = A

1.2.4 IS4 MUK I i e v A K Bt
A7 M35 BT AR 3 B e — I, 9 1 22 AL B s iR 4T
M AT AR, DL T AL P 2R 45 748 1b Rl 22 S
A BN I RAEAETE ; W B R J5 47 3k /ot CT
AT A TN N AFAE o 0 SRR
MLZ¥&(E . FiO, \PIP PEEP W< H}[H] (Ti) \MAP,
WA (VR) , ST 45 5 : pH  Pa0, PaCO, , L)
R AR Bt R, Sl i P9 I AN sl ik A T & AR
1.2.5 it o SRJH SPSS10. 0 Fii kb 3
G5, WML EOR LA B 25 R LIS B + hrfi 2
FEIk  HUAHE B ) A0 B A 7 B e ik .
A LLRCR Y ¢ KT, IF R kA3 A AR R
FER % Fe35 , LI USRI K6

%1 LPSV 70 SIMV 4H HRF £ JL—R IR EZ#

a@m ik H i (h) fizles OR) () Apgar T4y MREBIIKA SN R (kPa) Slillk/ @A TR 1L
sy 27 7.4+4.5 40.0 +2.63 3170 £518 6.9+3.8 44.0£17.3 0.16 +0.11
CMy 26 6.8 +4.7 9.8 +3.1 3195 +491 7.1%3.5 44.6 £16.8 0.15+0.10

t 0.4748 0.2549 0.1802 0.1991 0.1124 0.3459

P 0.6370 0.7999 0.8577 0.8430 0.9109 0.7308
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PIP F1 MAP ik CMV 21 , 1M PEEP —‘[%ﬂ: CMV 4, %

2 =R SHAES ¥ X (P <0.01);LPSV 4l CMV 4

2.1 FEEFRISHLLER
W F LA 399 I I LS BU(E L 55 . LPSV 41

[ Fi0, Ti Fl VR 22 R o Ge it L (P >0.05) Il
%2,

%2 LPSV %1 SIMV 42 HRF £ JLiRHIMER LS4

24 51 n PIP(kPa) PEEP(kPa) MAP( kPa) Fio, Ti(s) VR(¥X/min)
LPSV 27 2.50 £0.28 0.61 £0.08 1.04 £0.25 0.65 +0.17 0.55+0.11 45 +12
CMV 26 2.97 +0.35 0.53 £0.09 1.28 +0.30 0.67 £0.19 0.60 £0.20 40 £10
3 5.4087 3.4234 3.1688 0.4042 1.1334 1.6446
P 0. 0000 0.0012 0.0026 0.6878 0.2623 0. 1062
2.2 FWABOSSTERILEER
LPSV 41fy 1fi. pH ik T CMV 4, ifij PaCO, & T 3 iTig

CMV 4,225 BA%51 %8 X (P <0.01), LPSV
ZHA1 CMV 4 1y PaO, F1 SaO, LWl & 22 % (P >
0.05), (%£3)

#£3 LPSV A SIMV A HRF £)LIMSHHER

5 n Pa0, (kPa) PaCO,(kPa) Sa0,(% )

pH

LPSV 27 7.29+0.10 8.59+2.10 7.13+1.02 0.86+0.12
CMV 26 7.38+0.12 8.84+2.41 5.40+1.06 0.86+0.11

t 2.9707
P 0.0045

0.4031
0.6886

6.0552
0.0000

0.3164
0.7530

2.3 HHESEEF R R

1E LPSV 1, HLBGm A i a) 208 25 h, i K 127
h SF372 h fERE RE AR A 5 d, fet 37 d, P34 18
do 7E CMV 4, HLAGE <) £ 48 23 h, ek 132 h,
T b AR R A A S d, K 40 d, 320 d,
P LR E R G B X (P >0.05)
2.4 HERREMFILE

HRF g8 JLAE B 39 [B] 3 B0 00 9 & e A 36 <l
IVH .PDA Fifii 1. LPSV 2H i I A& A= Ak AE
FLT CMV 4, 25 HA 5% E L (P<0.05),
ML IVH PDA Rl H 1M & A 2R 25 57 T i 2k
HY(P>0.05),

%4 LPSV A SIMV BRHF L REX £ RFFRILE

% (%)
n W IVH PDA Jit 14 1. FET:
LPSV 27 1 (4%) 2(7%) 2(7%) 1 (4%) 3 (11%)
CMV 26 6(23%) 3 (12%) 1(4%) 2 (8%) 9 (35%)
X 4.1033 0.0020 0.0011 0.3946 4.1777
P 0.0428 0.9646 0.9732 0.5299 0.0410

HRF 5 214 PE 0 2 38 28 51 (acute respiratory
distress syndrome, ARDS) #H{Ll, 248 ML 18 5% = &
B R R T I A 4 FS A Y M R E S
IV, S AR Ak Sy R 18 i o A 4 R S I |
B i B A0 I N B S VESRAE i B AE B RO
PR BRI MGURE P B, e R |- 32 2R B R AT
A P R R e o

FEL ™= %2 2 A4 )L R 4 HRE/ARDS (1) £ %
J B, O AR R BN IR 25/ £ KA ZR BT
Ffiti ) . RS O RaE T 10 2 A JL ARDS,
Horb 7 (5 & = B/ SR 2 A, S st
FERA, A2H 53 4] HRF 1 28 {4 (53% ) A [l 7 4 =5
B, Horh 9 #i (17% ) IRl FEAE R 26 F KA, H.
B I BB M Bk . 2 R AT T A4 JL HRF
(49 S5 PR B A U & 8 1 A 56 4 U, B T AR
it A D A8 &, — BBkl S AR A R e
F5 B BR BRI T R A A0 v T 2R 240 L e il
FE P BTG CRVRE TSk 2, e 2 5 S50 v 3R 1
SKATHE I, IS RE o A 2 A T T 5 | A
05, FIK WA R S BUM N AR SE 250, SFoK b A
FE R (AN 1 BT ) ml 5 B R JONE, e i#F HRF 2
R Ak R (WORAE ) PR B R A R
MELEG AR 2 8% 5 D RE B A5 B8 5 | HLAA B 1l Bk
AR, ¥R R A JLRAE HRF s fa iR, A
BORHAAY 7 L A 52 7 38 5% 1 M oA R A
%, ] LG &4 L HRE/ARDS' ) 7 3¢ 53 {31
HRF L 504 36 §1(68% ) S e L, 3CRkix
— WA .

1241k, %A )L HRF/ARDS [ o 48— 16
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J7 75, 2R B KRR IR T IR R B AN I & E 1Y
BEml b RICIAUGE S ELEAIRIT B,
S5 100 A5 T B PR RN 2 0 R SO, AR B2 IE SR, 2
SEAAVERR Y, ARG R W 1 R T
B Y PIP ol K<, iz HRE/ARDS LT
TE it 6L R AT 6] S A B | A RS P it it s B 7e <0, 9
A A AN AE R AN, By R BURR ClE) BT il < D\
SRANG) o AR, AR £ E KRR
WAV 453 497 1) it OR AP M <R (LPS V), BEQOAIG i
(5 ~8 ml/kg) ;BRI FiO, ( <0.6) , Bl PIP
(3~3.5 kPa) ; @i PEEP(0.5 ~ 1.0 kPa) Ji 7y
MAP, fifi 2 3K B S fEIT 25 1t ;O T AEAE FeV/F P e ki
1fil A ( permissive hypercapnia, PHC) ( PaCO, 445 7F
6.67 ~7.98 kPa)'"® | AN 53 5] HRF & L4
SN LPSV Flf& 4t SIMV A5 X E 4738 <, 45 4
7 HUGE SRR, LPSV 4114 HRF LS4 5
B ) PEEP (BN 520 il 3 SR 485 R PaO, , R il
J2 LPSV #5514 PIP F1 MAP B AL T1& 58 iy SIMV
R ARRL, AR 9 & A SR S8 SR B AL ; LPSV
FEGE AT AR PaCO, B8 pH (ERI AL, R A5 7E
LT T A2 AR T B . X & o O i
HRF G5 LAFLE il o R0 i (] 527K o, A 28 2 e i 27
D HK oA AN — P A DA IE )
S A, DR I B R YR,
PR o LGRS, 1 FH /0N i) A< 3 A< B T 4 s Y Y
SRS, OB D SR kA . @FE /NI
HEIE AR SRR L N R T MAP A 2 77 (2.0 ~
2.5 kPa) :258 <, 30 ~ 60 s, A {15 [ A it v 52 5K
IS B ) X — 1 5 SR U I e PEEP il <,
B T 3k G it 6 e 3 8 R K, ST sl A B 9 P S S K
FERE IR, DT OREE T il e R B i, A R T
SMEALH . W T s v 8 COo, MYt
B, AR BRI E Y B A L — i RE TR A% 10
PaCO, 4 7.98 kPa LT, FEA#F5E , LPSV i#
SR T PaCO, Ky 7. 13 +1.02 kPa, 76574 LT
i 32 R I A3 FE P, AR AN RV, LPSV 88K
WA, BRI A0 & A R AR LI e 4, H
BT TR P I RN R A R
SIMV 2424, PaO, M5 IEE E, (PGE,) J& 5 M
Mk FEE SR E R R, B AL kS8
PGE, 194 5K/ FH % 0 iUk, HRF/ARDS i JLHT 4

BRI B A%, AN B 1 A 7 5K A FH i PGE2
AL B WA E G PGE, il C Dy g 1 ¢
P Sk A5 BT o HUBGE R, 32 UL
BN k4 TR, RS SRR E AKCEF
B, AR — RS . AU Sk # A R
ML EHLE] G ANTE A, B 5 il & B A G &k, ]
A5 38 SR I 7B 28 5, 7 PDA fRAE R 451
T 2 A A3 TN T S i Al K A S TR it
AR TR i 2 AR A 1 BURGE
TR A e A R I 37 A R I % 30 AT i S U
HR LA DAL R i s AT LA R FE, ARG &
A0 A LPSV 411 SIMV 41, B8 B i) 43
MR T72 h 79,5 h AFBE KA 51 18 d 120 d,
5 [ A SCRRARAE Y ARDS S8 RME B ] AR 24

g bk, HRF & H JUHLAGE S, 1 FH il R
PPl A RS A] R AT R AT AL, BT ACRE D iR SE R
% ABAR I RAE
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