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BE] By #iThE % RM) KT a4 R E 8% 4 (ARDS) B & I 4 s ik (EVLW K ¥
Wi, Ak R REARFE,H 20 4] ARDS B EREHLA 5 RM HAM B, S EFEE R
B TR 48 B 3 AT LB S A UK ESGEEE (BIPAP) S A M T RM, B8 hEE 1 K. EETdRE
BHLET R RM AN, HAWRFRAHR. CREBEHNELENWESH RM &R EHM EVLW. I B4 KR
(EVLWD) PR 11 % B 5 A 16 B (PaO,/FiO,) . R O 8 Bk E (CVP) , I 3 B 4 8 13 I (COP) B4 B ¥ Bz 1
X ELEERAYAEMN U hBAREARTFHEYMEVLW EERNHAMAE. 4R RMAAXR4A
EVLW.EVLWI Biff R &k E A& R EEE . ARAREELER TSI EEL (P H>0.05), H4lHE CVP,
COPMZHBLBE AAXTHMARELEERYER I EHE L (P #H>0.05;RM AXEEFARLE 4d B
HEA»FxBHEP<0.05) ;A HARTE RM 4 7 d 6f X5 V-4, X FBA N K EFHP<0.05), RM 4
SE #9458 FE (Pmean) 89 #{8 ((18. 8+ 3. 2)em H,0(1 cm H,0=0. 098 kPa) )0 ifi #E ¥ 75 MR 5L ¥4 (Cstat) g #{&
((36.5+14.5)ml/cm H,O) ¥ 8 8 & FxF B4 ((16. 6+ 3. 9)em H,O #1(29. 3+ 12. 0)ml/cm H,0,P B <
0.05); 3% RM 4 5d B Cstat KF 2d #l 3d &P #<C0.05), B PaO,/FiO, HBMAKRHEE R
(P 3>>0.05), &1 4% ARDS BE LMK RM BITHBRAHBEM EVLW, UER T X &M ¥R H %
BIENER. 2R PR R WK ERIFRE M KSTEROFE.

[(XRiA)] AHERRFEEAE; FEK, mESMHK
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[Abstract] Objective To investigate the possible effects of recruitment maneuver (RM) imposing on
extravascular lung water (EVLW) in patients with acute respiratory distress syndrome (ARDS). Methods
Twenty patients with ARDS who were eligible for the study were randomized to two groups, one group of
which received regular therapy+RM (RM group), and to the other group only regular therapy was given
(control group). Mechanical ventilation of all the patients was performed on the principles of lung protective
ventilation. RM was carried out in bi-level positive airway passage (BIPAP) mode, and repeated every
8 hours per day until on the 7th day or before weaning of mechanical ventilation. The treatment was same
between the two groups except RM. Baseline data and the influencing factors of EVLW were all recorded,
which included everyday EVLW, extravascular lung water index (EVLWI) after RM, respiratory
mechanics, oxygenation parameters, central venous pressure (CVP), plasma colloid osmotic pressure
(COP), dosage of corticosteroid and adrenergic drugs, 24-hour net fluid balance. Results EVLW and
EVLWI in RM and control group showed a tendency of decrease with passage of time, but the difference
between both groups had no statistical significance (all P>0.05). The comparisons between the influencing
factors of the groups, consisting of CVP, COP, noradrenalin and hydrocortisone, had no significant
difference either (all P>>0.05). Dopamine dosage in RM group on the 4th day was smaller than that of
control group (P <C0.05). Net fluid balance in RM group on the 7th day was negative, whereas it was
positive in control group (P<C0.05). Mean airway pressure (Pmean, RM group (18.8+ 3.2) cm H;O
(1 cm H,0=0. 098 kPa) vs. control group (16.6=3.9) em H;0J and lung quasi-static compliance [(Cstat,
RM group (36.5+14.5) ml/cm H:O vs. control group (29.3+12.0) ml/cm H;O) in RM group were higher
than those in control group (both P<C0.05). Cstat on the 5th day was higher than that on the 2nd and 3rd
day in RM group (both P <C0.05). But oxygenation index (PaO,/FiO,) showed no distinct difference
between the groups (all P>>0.05). Conclusion RM for the patients with ARDS can merely improve lung
mechanics without obvious effect on EVLW. Neither of the influencing factors involved in the study has
impact on emergence and clearance of EVLW.
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ARDS BERBATEE DX, BREEM ML
BUE#HA"Y, A TR N E ARDS i % W&
Rz —01, A% (RM)E ARDS J8IF ¥ RN &, 7
PBESEBRFENE FERNSEES MR E
MR ENR BRSO IR - AELET BIOREN
B 7= A 0 R B R % B R A 9 4R BT, B RML
Bk B M B IR 75 B (R B T B e B K B R i
FABE P ARDS £# RM 1§57 R EVLW
PAT T ELE WM, PR RM X EVLW M m,

1 ®ERE5AHE

1.1 FHES. RAEI R R TR B#E
200744 A—2009 £ 4 At R A¥E=EREHE
BB BE K ARDS BEENHRMN R . QAL
B HEPEERSBEREXSSLWHRES BT
HRHVMES K ARDS B . QHRIn A E IR 5
DREFEBRBRGTEBRARVRTE AHELIERRRK
1RARSE. MHYIRARE 2 AN A EE R
BRGEEF:ARKERENREERE ARBIER
HHZRSUT,BEERZXBEEABRZS.

1.2 SAREITHE ALK B EHLER 5 R
RM AMNHA, S4 1048, RM AEFEHRBITE
i b3 RM ;o) BB Rk 47 8 HLIEIT .

1.2.1 HBEBESFR - EMEKSRAFZEREHMH
A E#ESES+ESNXFSIMV+PSHER,
SHEE . BB (V)6~8 ml/kg, LE4H 4~
6 ml/kg, 0% 5 <30 K /min, B FEBE X B BH A
& MBS K EEPEEP), RE R NS E
(Fi0,)<<0. 60, & 4 << 30~35 cm H,O(1 cm
H,0=0.098 kPa) ., BAR & & : 31 Bk 1 & 5 (PaO,)
60~80 mm Hg(1 mm Hg=0.133 kPa),

1.2.2 RMEHFR:BER/AGERE . RLE
B8, LENATUIREGY 4B BERAE R IUKF
SHIEEGBIPAP), 2 ¥ % B . & PEEP(PEEP:)
40 cm H,0, £ % PEEP(PEEP,)20 cm H,O , B E #%
2 Bt 8] (Tw) 30 s, FER SR % 1 K /min, FiO, 1. 00,
30 s 5 & 4 W & PEEP & RM RiK ¥ . %k HE
BEHEARLMH. B8hEHF 1 K RM, #E4 7d H
ZERABIH  RM BT MREFHELBRE K
4 FE (SBP)<<80 mm Hg .S 9. F TS M. & A
BE<C0. 85 %F 7R B B2 IO ) > Bp 3 1k #24E .

1.3 BNEREFEREERRI, KEHCHR
RN 7d REBEH B EE KRB ACU)H.
1.3.1 BEEAEN - FHABEAARKHER .
# ARDS 5 H . a A B 58 EERRETEL R

% 1 (APACHE I )34},

1.3.2 MA#ER:-RMAEBE—-KRMEERRE
8 hill & EVLW, il & 5}k K 38 L (EVLWD), # %
TAdRZEBREHY ICURM L. MRAERAALR
45 B A [F A A S W EVLW.EVLWI, R Ak
7 3 .0 HE 1 B (PICCO) Wi { i 52 EVLW ., B3l
FKBERABBESE . POBRSETEERESRE,
WERAFOHKSEREES s A0 Cike
7K 15 ml, 3t 3 K, i % 3 AR EHHE.

1.3.3 HAER. 8P O0BKECVP). KB
%% 3% [E (COP) , & & 15  (PaO,/FiO,) B F¢ K& 7
. CRRMABEBHBEE—-XKRM ARG
) 3 295 1 FE (Pmean ) 1 Jff # 8 & 0 BL # (Cstat)
Xt B8 41 WjiC % 48 B #H R & ] X ¥ Pmean M) Cstat,
1.3.4 WARHGRBRGKEL . CRHAEEEBHYT
TREREFYOULFEBBEEGY M B2 ZHEHFD.
BEREEGCOMHAERRRE AR,

1.4 Ziit2e4b3 .5 SPSS 17. 0 Gt ¥k, ES
NHEEBRBEUBN B+ REE CEOER, R
MR RR. . ELHEIRTNREERTESF.
BEHRARHHHBEFEIN . RESHAEER
LA A B (M) &R R Al Mann-Whitney KRR ; X
FAEXEREERANBERERN CRE;P<
0. 05D HERFHITER X,

2 & g

2.1 FARKRHEEG D . HAEN.F#.
ARDS 55 H A48 APACHE 1 fEAA B ERB L
Giit¥E (P B>0.05), 50 i,

®1 PAREERXFHLE

3 £  ARDSFEM) APACHE I 4
Hy HE— _ —_— _

B & (zts.%) [T 7 (zts,5)
XEA 10 6 & 645+ 9.9 5 5 15.4+4.0
RM#A 10 8 2 56.9421.2 6 4 17.747.8

2.2 WHEVLW MIEVLWI W& @& . FH4R
# A4 EVLW f1 EVLWI K Z R LK H ¥
B (P #5>0.05), BT RIE R, A EVLW,
EVLWI A8 2 ZEFEE#ZE,RM 4 EVLWI Kk
ERMEAMEHHARLEERERT %
X (P #>0.05),

2.3 FAWKEHEENELEGE 2~3) 4R
EHFERE.SATHMRHARL X CVP.COP i
BERHELEHEE (P #>0.05). RMAZE
BRI B 4 d BFBA 84 F 3t 41 (P<<0.05), RM
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300 T BHE() -tot 77 I ()
M1 WABEZKTTIRF EVLW.EVLWI 24t o 8
x2 FHARTABTHYRARERE WA KEENELLE
— FE/KM,mg/d) ZHBERE (M, mg/d)
WIT1d%BIT2d RIT3d BIT4d MITSAd RIF6d /AP 7d Msr1d WIiF2d WITF3d BIf4d 8IT5d #iFed #HBIF7d
MHBA 10 67.2 1352 19.2 18.8 0 0 0 3.7 5.3 0 0 0 0
RM# 10 0 0 0 0 0 0 0 20.2 4.6 1.9 2.1 0 0
- £ AL B (M, mg/d) Bkt AR Y4 (M, ml/d)
WIF1d¥WT2d BIF3d MIT4d WIFSdMWIT6d ¥ 7d MF1d WsF2d MIF3d WiT4ed ¥IF5d M@Ir6d MIF7d
¥EBRA 10 0 50.0 0 25.0 0 0 0 +1862.5 +812.5 +50.0 +222.0 +617.5 +75.0 +230.0
RM4 10 200.0 200.0 200.0 100.0 100.0 0 0 420055 +795.0 +357.5 +545.0 -560.0 -135.0  -625.0°
CVP(z+s,mm Hg)
a5 A%
Adn ¥ir1d %®ir2d BT 3d ¥IT 4d #IF5d Wred ¥r7d T
MEH 10  11.8+4.4  10.8+2.3  11.043.8 12.445.2 9,245.8 7.0%4.4 6.845.0 10.0+5.9 9.6+4.7
RM# 10 9.6+6.1  11.0+7.4 9.344.0 8.844.7 6.0+1.9 8.842.1 5.3+1.5 6.0£2.6 8.23+4.3
COP(z+s,mm Hg)
a5 HK
Adnt ¥ 1d W®ir2d ¥ 3d WIT 4d ¥Birs5d BIF6d ¥y 7d THHE
SEA 10 157420  16.4+1.4  16.0+1.4 16.6+1.8  16.0+1.8  15.9%+1.1  151+1.8  16.7+1.4  16.1+1.5
RM#& 10 17.242.6  18.4+2.7  18.0+1.6 17.74£1.9  17.4+1.4  18.0+2.0  16.2+2.7  16.3+2.3  17.6+2.1
50 R R, P<<0. 05
x3 WHHEABERTEIBRFTEARTFRAYFHEE x+s)
Pa0,/FiO; (mm Hg)
4% H%
A Wi 1d Wit 2d Wi 3d Wit 4d WIFsd %I 6d %iF7d T
HEL 10 182.3%57.2 183.0F 49.3 2113+ 67.7 219.5% 82.7 221.4+ 60.3 1958+ 49.0 198.9+64.3 175.3+48.5 200.1+ 60.2
RM# 10 168.3445.9 206.4+114.1 211.64101.5 223.94123.5 239.4+103.3 283.9+152.5 214.4+77.5 197.6+45.9 215.5+100.6
Pmean(cm H;0)
a5 %
Adr BT 1d W#iT2d HIT3d BT 4d W 5d Wir6d WIF7d FHE
MEE 10 17.5+2.0  16.4+4.5  16.0+4.9  16.5+4.1  16.5+3.5  15.9+4.6  16.0+4.3  19.7+4.1  16.6+3.9
RM# 10 18.242.9  19.4+3.5  18.8+3.5  18.8+5.2  19.5+2.1  17.6+1.3  19.041.3  18.3+1.2  18.8+3.2*
Cstat(ml/cm H,0)
an  H% N
AEH %Bir1d Wwir2d T 3d WIF4d WIT5d %7 6d MIr7d ¥
ME4A 10 28.5+14.6 29.2413.7 30.2+11.7  30.5+13.5 32.1+11.9 25.8+ 9.5 30.3+14.0 22.5% 6.9  29.3+12.0
RM#A 10 33.1+ 88 34.94+13.1 32.9410.0° 31.3+ 9.5° 36.4+ 9.6 49.1+25.0 35.4+13.5  39.0+19.1  36.5+14.5°

S5 RARS B, P<0.05; 5457 5 d K& ,P<0. 05

A7 d B AR 5P, X B4 8 EY A&

ERARTFRLP<0.05),

2.4 WHERRWEAFHHE(ED:RM 4

Pmean Ml Cstat {897 7d AL E FX B4
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(P #<<0.05), ¥ RM 4 5 d Bf Cstat @ K F
2 df 3 d B (P $3<C0. 05) . B4 PaO,/FiO, ZEEIT
TR B R B B2 5 (P 39>>0. 05),

3 #

EVLW 23475 T fif if 4 4+ 59 % 44, e 40 a3
00 S 4 0 0 B 1B PR B AR L AR, , E B A TR
AXSE MR ELERAENE, BEES, R
JEBEAME RS, &5 E 'R . PiCCO RHA
MAHBEANER, BT -k KEHERE
FE B ) R A B AR R 0 B I R F AR
BWEHEEVLW REMMFESH N FSH. A6
B R R TERZFENEL BRE
FERTREREMKMNEE,

ZABFFE R A PICCO %4 7 d W% ARDS &
#ZEVLW 528, ,RM A 5% B4 EVLW .EVLWI
XHEER,RE RM XK 894 B0 H 5 A5 R
BB &M, RM 4 Cstat B F X BA,RRIBHEHE
ERRKEENWERATHRE T EHK, IR
HED—EHWRE, ERAEREHRMNERTE
MR BN, H B A XK E R B EE W, Toth &
MHROBHTRENSE L LRH, EHT RM
RIAkHAmEREPEEP J§ 1 h )§ EVLW XALAT
Z4,RM ARBITH/PMAKEREM HAS
W EVLW, HUAMRERI SRR KSR,
ConstantinZE8% ARDS #3438 %F RM & & N Hl
EIRMAHEREARME 1 h ERNARE
EVLW %L, 8 L ME EVLW FRN#m, 5
KRR RIFH ARDS EERUBE S MANE
B,

EHRFHHABRHE PaO,/FiIO, EEEER. K
B BRARERRRGHBA L RM 4,#KT
AAUEBENEE RSN BANERRET K
% FERE X Rt ] e 2 (7] 52 5 e B ok T Bk A
PRI FTHAINPHEENERZ—THERRER
EARK RM R EmaF#TERFTER. 75,
W & PaO,/FiO,.EVLW.EVLWI # i /] 5 & %
RM %3R5 8 h, ZE B B IR R . SRR FRER
7T 5 B B B I B ¥ 44 UK 4B B, 3 T B i F RM
ERiKEBRBRAOEN, X EREF R P B
PHERMERZ =,

RM ## % Z f A8 & & PEEP, {H & PEEP
Xt EVLW &£ E#NIEAB M XTHRE R . A
X#BE,HE PEEP W&, EVLW £ > %
SELRTHAABB T HR ML R, EA N PEEP

B M ES RERS,EVLW SR e, 5
ShoE KM BN R ERTEREUER
PEEP £ #% 4 &, &% A PEEP #F .EVLW &
FHENR, Bk, PEEP Mfi/KE N ERME R
FOERERARFIT ARAMEHEELSERLRH
F&EE.

RM 3 fiti 7K R B A ol & W 5035 8 B HE DL B 52
B — o i BR % FR 25 30 % Bl K A 3 8 B 9 £
Fl. GCS —J 1 i i 0 4l 48 A I RE L 920 B ¥ b B2
o0 M 8 L R R AL /B R AL T DL A B K A
35— Jr [ 76 AT B A M b B 4 M B R IR B -
1 ATP 8§ (BA%R) B 5 H 10 o 2 i K 3 BR U, B2 2
SR MILEB R ES B2 M (B B ERE
86 2R B A 518 58 B8 R T BE AN VE W RR A K 02
B B 0 58 B A R 2 36 Bl K T8 BR A, B L R AR
7l Starling HLEE T RBESIMKER . HE XN
%169 R B A, CVP.COP U Rkt A B V&%
WREEMEMK. UENHRAEEAE B FREES
i 7K B9 A 8 A0 IR PR B B2 R, DA SR A T M R A
RM ffiKaER . RPN HARE LMK
EMARGESFTHESN . EREBRHH CVP,
COPUREREF LR . SATHLHEBHREER
EHEHEE L, Z O B AR &L 6
FMAER4ARER, ZAFHE LRRE LA, 7T
DHS R EEEERNERRA.

Z LR RMAERMRPHESKBENEER
#hFE X T B 5K B B AR A AR — )
¥— ¥+ 4 E ARDS R ER RAMER
RERBSHKEMEDHRX, EERTEIIKS
UREMARFRTHEABRBEZRXE. N
AMRERE.RM A2ED T HHE ARDS BF i
BF IR ) R AE B PR L (B R X B K R = W
BRIT BT i B 9 ¥ 2 Bt K 5 ) IR 8 i R B Wil b K #R B
BB, A MK 28 4k ML K L HR VI AE R DL
TS EH—-SEARE.
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(U #% B #5:2009 -05-04 ¥ [E] H:2009 - 08 - 10)
(EXHE . FEP)

o T OF 3 AR -

REERERARENEAERBLEAREREENREAN

HREREBETEALEY. BEYE BIEN R 545 0 B 0% R K SE 0K B A R AT T XTI . R A REALX R
RERR . FRAREBEE 2MABEFRAM 65 M EEKPHREZICN 655 AIRBETEABNAE BB WL
WFREBES N, 5B 0.3 mg/kg HRFEHAE (328 B M 2 mg/kg HAKM (327 PO RITHEBHEE. RALRARDH
HEARR . IELRERSESEFREHSOFAKRKE., B4 BELETRBHRR, BE AR NIRKITCHKED 234 4, T
W4 235§, PE4LE T3 SOFA BAMEK R BEXR (RITKEEA 10.3 4, WML 9.6 4, P=0.056), HEEHBEER
(A EEETS N 1,P=0.70), B EHKBEHBRERE T L BRIEBEN AR TRERARHLR 6.7,95%
AEREN 3.5~12.7) . BEAR AR KIEHKBEL BT R T ERERR, SHEAREELA FUMBEEREH#T
SEEgH NANEMELREKEEZLER.

# 9% £, % #% & (Lancet),2009,374(9686):293-300; 3 &, ¥ &

WP TR M AT B B MAL B2 BARERBRKMILERSE

& %128 ¥k B2 24k (BrdB2Rs) ZE %k MBS T B i il (SAHD G K I P M B ER B BEERRRKENTRAR
B EREBHTHSER. TREWELE SD K B3 T A M 3h BRI 5 RN, SR )5 BEVLA o xd A B2 BTN B ZIBSY
4 (SAH % 55 80 30 min) B2 255 A EB BT 4 (SAH &%) 300 min) EBFRE 4 4. B2 ZHEFEHN R LF 16-0687
Ms, 7£ SAH BBFERJS 6 h #E BrdB2Rs KR (Kng D M BB M MM mRNA &k, 4R BR,SAH 5 24 h AR F K
R E ML HA(80.3+1.2)%, BERMA(79.14+0.2)%,P<0.01]; SAH B A BrdB2Rs #5518 71 B 2 W £ i K B
£(79. 04+0. 3) % ,P<0. 05), B B % £ % ,SAH /5 6 h BrdB2Rs fl Kngl ) mRNA Fik 00 B ¥ % BB EITAEHR K
AREKBHNE DA ERMBE., P HE AN, BrdB2Rs 7 SAH FRHBK MY R+ EEEEIER, 5 HMH BrdB2Rs
R BB B IE B K B 4 & 2E L 3098 SAH MR B A EE B ALF- KK 8 F BrdB2Rs W 7E.
# % 2, %% G(Crit Care Med),2009,37(7):2228-2234; 3 %, ¥ &

HERRR-EEFRANARE R NEAES BHAEMRG

b EEBHUHEAREH,H LK (dexmedetomidine , D) 1 ¥ B 8 (ketamine , K)B S ARAB KRR ER ¥
Bk NHERESHRN WG HREE 50 RREHESD KRS B RLEHEA. K m#EKE HS) 4 HS-D 4. .HS-K
150 HS-D+K 4., K B i # - 13 fit [ 4 % 7€ 40~45 mm Hg(1 mm Hg=0.133 kPa),2 h JE L Bk #h ¥, W& 8 h J5 4t
. SRR, ANLEERFHREGES B R HS.HS-D #1 HS-K 3 A KB+ E#H4G HS-D+K A thikR. SHS-DA
FHSK @K HSD+K Ak R AL KR AARBEBENSIAAYBESES BN BYR, A wHBWH X
Mk R AEEFY LA A SR AR EE. FEAAEF(WMERARREES-DMNRERREFNE
A FE-1AL-DA IL-6) B F BN A REXFHER. HRARERIAS, AREKRNEERR SN AERS HS
SEMHRE.

& % %, % iF B (Resuscitation},2009 - 07 - 14 (& F i) ; W &, F &



