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Lung recruitment maneuvers and positive end-expiratory pressure titration in
children with acute respiratory distress syndrome

CHEN Wei-Ming, LU Guo-Ping. Department of Pediatric Emergency and Critical Care Medicine, Children's Hospital of
Fudan University, Shanghai 201102, China (Email: 13788904150@163.com)

Abstract: The application of small tidal volume and the limitation of airway pressure during mechanical ventilation
in acute respiratory distress syndrome (ARDS) are well accepted. Lung recruitment and positive end-expiratory pressure
(PEEP) titration can improve oxygenation and protect the lungs. However, the approaches of lung recruitment and PEEP
titration remain controversial. This article reviews the lung recruitment maneuvers and PEEP titration in children with

ARDS.

[Chin J Contemp Pediatr, 2018, 20(9): 706-712]

Key words: Acute respiratory distress syndrome; Positive end-expiratory pressure; Lung recruitment; Child

H 2 M I W 2 38 25 & 1iF (acute respiratory
distress syndrome, ARDS ) PMER] 2001 4F 38 /)N
A AUMGE AL ST R PLE R K R
ARDS AL 1 LISk, B /N A EEE Sl
PrAP PRI ORI C B IZ B Tl R . 2015 4[5
B/ )L ARDS % G2 Ml B sk JLE fili 47 1 3 <R
M T /N A AR GE TR (IRCE B R
< 28 em H,0 ) ¥R T HALSA, HEX i
5K (lung recruitment ) XFFSRIER (positive end-
expiratory pressure, PEEP ) Ji#i % 77 7 76 ARDS &
R T A AL P,

[ FB ) 2018-03-02; [ 4%5% FIIYI ] 2018-04-26
[fEHfI ] B, 53, ®it, 3T,

1 &K

it 52 5 S IO FH AR 252 398 o ) ST {68 25 o il g
FEHL, FEMELL LS PEEP ZEF5 i 755 o — il
PRERVE . il 52 5 AN {SCEEA0 22 B A Al e i, o
BB AER IR, HHAAMURBGEES
(v B, 2 B b 9 f 52 T O & 5 | B D0 405, 2
PR TR S (0 BB ARG o Y (H b TRl A 3k
BRET SR M UK AGE R 7, Xl
KR i L — 2D P — EAAE G A
LI R S il i 42 i 546 i o 201 7 A0 A A2 sk A s

706 -



F20EFE oM
2018 4F-9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.9
Sep. 2018

aRuNa gl QLIRS = T
1.1 BRI & HEEN

Gattinoni %5 " fE—THi X} 68 44 ARDS H & i ]
CT PFM AFSEET (5. 15, 45em H,0) fifiv]
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AR E R, AT A sk . i 1S
ARDS & BA i) &2 sk P SRR R . 7E PEEP
5 cm H,0 i P/F F(H <150, 24 PEEP M 5 ¢m H,0
T+ 2 15 em H,0 J&,  Jifi TR o4 38 K, 3 A8 s
SN, IO I 2 R A N W A 5K R T R Y

PEEP. T 7E i JK # PEEP 19 K /N2 5% 1 P/F 1
{Ho Chiumello %5 8§ 52 i\ Ky, H A 1 PEEP N
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WEE N AR5 ARDS (1)) 52 B, HEFERRE ARDS
P # PEEP Jy 5~10 cm H,0 /K F, H1J¥ ARDS W
10~15 em H,0, HJEE ARDS 4 15~20 cm H,0, 4%
BN ARDS W57, 2015 4F JL# ARDS 45 g o 6 T
PEEP ¥ 5 2 1 3E J& 1 % PEEP ( 10~15 em H,0)
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B KA s S 2E A bR IR E AR L3
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BEE AT,
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2.1.1 PEEP-FiO, & # & ARDS W5 7 W BIF 7%

JIt & i PEEP-FiO, 3R 4% 7%, Rl >k HI & 4% ' PEEP
F1FiO, XN 3¢ R AT LA A BAR (Pa0,
55~88 mm Hg FlI SPO, 88%~95% ) , M. /r i /1%
JK3F PEEP-FiO, B NXf R e & (£ 2) ", % bME
Do g LA il A2 e v i P ER B ARDS B FH 264
H & 7K PEEP-FiO,, T{K/KF PEEP-FiO, % N
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FiO, M85 B P | Bl sk F8 5. £l
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(Pa-ETCO, ) <5 mm Hg () PEEP i fE PEEP,
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T N F AR A SR AN PR Y PEEP+2 em H,0,
SR PR N &2 9 )5 12 20 I PEEP % feff: PEEP,
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JE, BXIFFEIESE T RN P 5 PEEP 5§ 22 1 8K
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AL, SORTERFEE IR T PMC IR SR M b/ ME, WIS S PEEP 30E o [LIP|IRAZE A [PMC] RFcRITER AT [UIP)

[SIDET Y=



F20E oM
2018 4F-9 H

b E B ILA 4 E

Chin J Contemp Pediatr

Vol.20 No.9
Sep. 2018

2.4 NAOEEE

N 1 FEEL (stress index, SI) J& 7EH Jil % 1Y
HeErEhEA AT, BERA A EERS T,
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TEXT 15 44 ARDS fBEWF5EH, BT SLERT EAR 4
PEEP-FiO, £ £ 75 W 1) PEEP, KB Ar R E
(1) PEEP 255 | B Iyl sk FE ™5k, N ST 7 i
PEEP W] AR A5 B4 114 Jili W, o [ P4 2% 3 X e ST
ik, wAERA . BARRN A & P-V ik e
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RN, 1 BB 298 U S A S
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28
—
Q26
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E 24
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0.1 0 01 02 03 04 05 06 07 082
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S
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g
< 12
R
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4
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K H T ] ARDS 3. HEE Fs ST
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25 HEENEZX
ARDS H 25 k) BE 07 M B A (OB BE L R
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pressure ) MG, T PN SS9 08 5 A . 1 38

TSGR X T ] 2 DA
JE, % PEEP ffiFF<CK PEEP KT, 4k
Rl 0 A2 P SOR I T BCIR A, R B I8
s S o W A=A B il 3 . ( %F -5 - kg s

J:

/—‘ [30J

N JE ) <25 em H,0, 7 It A% 4 38 Talmor
25 P 98 K B ﬁmﬁﬁﬂﬁ& % 5E PEEP, %%
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LIPS AR AR AR R I, SRR E N
PEEP B 5E i RERG VT il AN X — ko CT AR EA
Jiti 5 5 e il isk B2 ok 4 AR o 8 A m R AJE5E Fp
M, H2E CT ARe R IR E L R R, A E
S 1E R PEEP i € 95 5 TH, AR ER, K
S MFRECT X & (DR ) $5% A REREAR A HL 3T A [
PEEP T 52 5Kt 5 Jili s 7 P4 5 il LAY
B AR . Bouhemad 45 % 75 I i e 7 1
P-V £ PPN il 52 5k R RORBF 5T K B, B S L RE
MEAE R AT SN It A2 sk A 8CR , {H 2 B AN BE
DU Pk B, PR B S oA AR AR AT
ZEAVEAY P, i M P R R BT T S AR AR
(electrical impedance tomography, EIT ) . EIT Jg&ifl
Aok Xof DX I i 7S 30 A 1 UG PPN it 1 3 e B

T EEFE ARG Y, 7E ARDS B AT I A K B
J PEEP $EFER}, n]SEAfARYE EIT Bfg EG AT
WL E . (H EIT 7RG RN H Y, 75 2 ff g dn
o] 368 Ao DX 3 il T e A% R o WA A fili 5 3 A< T
RELA Bt — A s BBy A5 5 A )
2.7 PEEP BENG

M HE1T PEEP i % B, 51 A A S 0 )
=448 br o 28 8 F #E PEEP 20ZE S min J5, 1 B IK
PEEP 22 {b S350V e KA H TE 60 min LIS . 438
UK PEEP I, — 5204 5 min DL_EFEEAT
T—A84E, 1 PEEP BB kMR, T EARYE
% HEBEAFZM (FPAL R DIRE . #5  EIT
HBh A ) LIRS X ARy ik 0 R R
KekiE . PEEP 38 B ELAT 2 P L3 3,

*3 MAIGEKE A PEEPEE 5%

BCE TR W
PEEP-FiO, %Ak MR i 4% 35 91 77 PEEP, LLIK B % & H 4r (PaO, 547, MRIGMT S 5KIEVERE 5 / K PEEP,

55~80 mm Hg, SPO, 88%~95% ) .

AL

FAEE S /R R PEEP i3k kG, %5 PEEP & 20~25 cm H,0,  S5& i sk MM EAE , 54 HBK S0 R HE 2

£F 5 min 39K 2 cm H,0 PEEP, JUE PaO, S il ,

ABREB, T A S B / LS

B % fre s 225 PR UK A2 5K 52 PEEP 28 fie 4 45

+2 em H,0 0

P-V fhigkik WS S A 5 S B S P S R 26, +2 em H,0. 0 PEEP BEE B, THE4R @ IEMALINAE

IVWAE =R EFS THP AT, fifi SI=1 9 PEEP, BeAfaien, (BT B E

LTI R 3 2k £ R R AT B P R, A PEEP PSR X RE N R A R e AR b, TR EE
PEEP> & FREIREENE <25 em H,0, JEAT BRI S R L

Gk Wit CT. BB X 2, s s BT Z BUR A CT Il skabaie, B AR BHBT IR BURA
15 ARTTAL T A SR Ak T, Pk,

3 NG Bifi %5 X7 ARDS J B A= BRIA LA D08 S R Fy 2%

ARDS ili%Z 5k } PEEP % i Blig FRMGER S
SEZ it i A3 e P 20 AR W Y B AL R 4y, H E AT
Xf i & 5k & PEEP B85 ik ¥ A e, 454 H
HIfEIEA 7R, i 5K & PEEP X E7E ARDS &
R R R (1) FEEATI A 5K i e k4 7 il
AT AR PETEAL, X HA il ] & sk 2 2 A T il

Zak; (2) PEEP @ik A7 Bili &2 5k T He2e 72
AR K (3) ik 5K IE 2 & PEEP {4

i JF i, 2015 4F JL# ARDS 18R i, X T JL#
ARDS, N PEEP i34 81T Im 2 ik, 25
R4 ARDS ™ SR EE R 5 PEEP 245, L
wEZ S BN PEEP-FIO, £A4%7%E1T PEEP Ji% %€ .

A HRAWEL B PEEP” — & R IR E]

(& % x W]
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