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Comparison of Two Methods of Recruiting the Acutely Injured Lung
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Background : To evaluate the efficacy of two methods of obtaining lung recruitment to reduce ventilator-in-
duced lung injury(VILI).

Methods : Fifteen New-Zealand white rabbits were ventilated in the pressure-controlled mode while maintain-
ing constant tidal volume(10 ml/kg) and fixed respiration rate. Lung injury was induced by repeated saline
lavage (Pa02<100 mmHg), and the pressure-volume curve was drawn to obtain Pflex. The animals were
then randomly assigned to three groups and ventilated for 4 hours. In the control group(n=>5), positive end-ex-
piratory pressure(PEEP) less than that of Pflex by 3 mmHg was applied throughout the study. In the recruit-
ment maneuver(RM) group(n=5), RM(CPAP of 22.5 mmHg, for 45 seconds) was performed every 15 min-
utes in addition to PEEP level less than Pflex by 3 mmHg This phrase is unclear. In the Pflex group, PEEP of
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— Comparison of two methods of recruiting the acutely injured lung —

Pflex was given without RM. Gas exchange, lung mechanics, and hemodynamics parameters as well as pathol-
ogy were examined

Results ; 1) Both the control and RM groups showed decreasing tendency in PaO2 with time. There was sig-
nificantly decreased PaO2 at 4 hr compared to 1hr(p<0.05). But in the Pflex group, PaO2 did not decrease
with time(p<0.05 vs other groups at 3, 4 hr). PaCO2 did not show significant difference among the three
groups. 2) There was no significant difference in static compliance and plateau pressure. Mean blood pressure
and heart rate also did not show any significant difference among the three groups. 3) The pathologic exam
showed significantly less neutrophil infiltration in the Pflex group than in the control group(p<0.05). There
was borderline significant difference in hyaline membrane score among the groups (p= 0.0532).

Conclusion : Although recruitment maneuver of the injured lung may be important in decreasing VILI, it
alone may not be sufficient to minimize VILL ( Tuberculosis and Respiratory Diseeses 2000, 48 : 500-512)

Key words : Respiratory distress syndrome, Adult ; Artificial ventilation ; PEEP ; Recruitment.
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AZ FASETIEEF (acute respiratory dis-
tress syndrome, ARDS) ¢} A}gtgo] A3t Aok
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3ok, AP 8744 1 FUL FHAY F vl E
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%% 7)(Siemens-Elema ABA}, Sweden) 2 ¢4z
A o Ao Vyol 10 mi/kgH s F
7 g A&doz 24895, 9 44 £8
1.0c8 {23192 PEEP2 2 mmHg(2.7 cmH,
0), 7|3 M= 1: 18, o]aksjers Bete] 35-
45 mmHg2 A ==8 83 {58 2Fsg
o|¥-2] 714187171 44L& PEEP2] W3 Q4= %
UsHA R-A3lct. E71e] Ao 22G FleHHE
(5% D&B)E A% F, A¥IT 5 0.9%
NaCl £94& 10 ml/kg/hre] $x2 A&yon 3
#3190 pentobarbital® 4 mg/kg/hr2 AF3}
o ol E fAE, 2ol 9l pancuronium 0.
1mg/kg/hr& infusion pump& o|4-3le] FF3}Y
=%

22 p%FdYd cut down®& A3 cut down
tube& AFYsle] FHQtat EAAH] ARS-E.
AL Az o gAAE 53 ZABAR 3]
P& 23 e 7185 (heat lamp) & 44
gl 39+1CE2 fASY. HF FUd(mean
arterial pressure, MAP), Wul¢e} A2
Hewlett~Packard Monitoring System Model
78354C (Hewlett-Packard GMBH, Boeblingen,
Germany) 2.2 %733}31c}.
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FAE 7k2 Al 2FYA AHE A& M3
o} 288 Blood Gas Analyzer (CIBA-Corning Di-
agnostic Corp., Medfield, MA, USA)E& AME-3}o
At} 3719 V& AF3H7)9 Aoy
H 739 7=} P23XL pressure transduc-
er (Ohmeda Inc, Madison, WI, USA) 8- AF&-3}
TA11 recording system (Gould Instruments, Val-
ley View, OH, USA)Z 71&3lycl. 433 U35
EF (effective tidal volume, Vi) 2 VioA Q7
FE7] circuitje] compressible volumeg #)]§
o2 3t 1¥E 7|29 (plateau pressure,

Pplat) & #71'2 Ax& AU F 3x3%d 7=
LHE A& A3 F 3. s&UA9] 3F
f4% (static compliance, Cst)= thes} e 34
& o] g3l T HFo WE LAHE &)V st
o AFo.2 o] EAEN

Cst=[V 1/ (Pplat-PEEP) J/kg

3. 4mEde i

REE 2Fo] ¥ ¥ FEo] A=Y HEYE 4=
et ZE AEEY JIARNE 7]5F F(base-
line) §4 Hj&Ye] =& 3t Lachmann 59
We] AL ANSET AASANE A3t
e A194:(37C) 20 ml/kgE 7|3 FHE B
B AT F 152F<L F&o AR ¥ ujde
AlFem A3 Aojdle 7lEe AFZRY] dYes
71418718 A&shed 4 Veol 10 mi/kgrt &
& FIE4Ee =Asd. Zi@AAde PaO.s}t
100 mmHgo|3l2 Hojd wjzpA] Algsisien 30
o] A Holl e Pa0,7} 100 mmHgold2 §A5
o] sij&Ato] ol A= A= QTkn YA YL
BRI =

4. o=i-85(PV) 3 U Pflex2| &3

vi&ge] AE & PV FHg 8. PV 4
£ 50 ml FAP|& AMS-3l] F718 234 s
A HBEE g A8l agxs Foay 73}
ged, A 10 mle 3718 25 mlY, 2 F2& 5
mly YT F 325 712 JxEgde] ¢S
A& YAzt 1 FAIY AL 71580 o] £4
§ o83 x-Fdd= 7I=d, y-Fode FYTNF
o2 3H= YT E T 2yl VA e
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5. Al#{ protocol

Pllex& 3¢ ¥ $8EE 3722 7392 wiy
3ol ¥ diglen] 4 29 Sulele] ErleA 4
dqe A} dzFe &3 3F PEEP& Pflex
yr} 3 mmHg(4.1 cmH,0)9] Y& PEEP& #3
A tE ZIA87] AL adE /XS A 4
AZFEt 718 AlY Feldtt. RMye PEEP
& TR BE JIAR)Y] 4B dExFF adz
#A% A 1580t RM& Agsidd 2ol
RMs] whgo 2 22.5 mmHg(30.6 emH,0) 2] con-
tinuous positive airway pressure(CPAP)& 45%
¢ fAE vixlgte 2 Pllex#& thE 714
7171 A& dzeet FYsH Ao PEEP
ot Pflex®] #& PEEPo #A3I¥Y Foldtt.
R2E E78NA Aed 7tang, {7193, oz
I @A AR ES 1AL TFHo2 4ARE B¢
£33 -

6. Z=3|atE A}

AYo] B xxe KCI F4loz FEE 244
Ack. SPAR) FEe #E 20 cmH09] g-jo=
718 23} formalin(Sigma, USA)& F¢Y3td
aPAFHew paraffind] v} hematoxylin®}
eosin GM& Alg3le] A A& v
th. 23& dependent®} non-dependent®$j& 1}
3rojr] X% hyaline membrane, 337 &, 2%
A= E AP H o2 0-3474) F4-E v|aste ¥
Malglon] H FojA] AME-E 7182 Table 29} 2
oo w B/ 7 24 &4 2 F F 10709
Z3| i HE FA3rt

2 A

Z+ $3te] JMAS}; 2ALAe] 4L Krukal-
Wallis one-way analysis of variance(ANOVA)

A Agsied vl Qe Aot e B
post-Aoc Dunn’s test@& A}8)31c}. 3t 28lx 2z}
T Al wE W9 Aol repeated mea-
sures ANOVA & #<1atdr}). o= Fre] xolr}
gl= &= post-hoc Scheffe test2 3 o +
Aoz o= AFA Ko7t U= Ae AeAE
Bonferroni’s correction for multiple comparisons
2 YAHAT 2 FuelA 1213be) Fshe] Aol
post-hoc Dunetie’s test& o]8-3ld £43l9). p
gol 0.057IRkQl A% 4% o7t vk B
At

4

15ufe] AR 441t ¢ 4¥E vl 2gden
AN BT 4.43(2-78]), Pflexs BT 89
mmHg(12.1 cmH0) 2t} 2 F3F o2} ARELS]
Aol L= A] ¥gkeh(Table 1).

1. 7Zl&0# X|®

REE EZEIAM 34 siI&Y f5 F PaO= 50
mmHgo|8}2 Z43ldt. d=FA PEEP& 29
Al 5.5 mmHg(9.0 cmH,0)5 27} A|7|L 1A &
PaO,= 406.2+174.0 mmHg2 Z7}3l5iew A7t

- o] Agel wet MR} Hadte] 443 Folle PaO,7}

205.2+94.7 mmHg2 1AJ2} o visiA R-oj$ 7
A7 BAEH(Fig. 1A, p<0.05). RMFAAME
PEEP& %7} Al7]3 158vwic RM& AAle & 1
Azl PaQ,7} 349.1 £140.0 mmHge)}lon Ha}t
o] 440 Fole 169.0+£130.5 mmHg= 1
AlZboll vl3) fejgt AUt BAE UG (Fig. 1A, p<
0.05). 18\} Pflex #flAl= PEEP& Pflex2 %
72 ¥ 123 PaO,= 559.7+49.2 mmHg=
Z713en 2 o] A4 500 mmHg o &
gt} 2212l M= RMEo] v, 3,4A1tfA e
=3 wisl #2314 wstch(Fig. 1A, p<0.05).
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Table 1. Baseline characteristics of the three groups.

Control Pflex RM
Bwt (kg) 3.1+0.1 3.0+0.3 3.0+0.2
RR (/min) 16.4+2.2 15.8+1.8 15.4+4.0
No of lavage(n) 52+1.5 ' 3.8+1.6 42+1.9
Pflex (mmHg) 89+1.3 8.3+0.6 9.0+1.0
PaO, 595.0 +28.2 592.6 +18.8 590.2 +33.1
PaCo, 39.0+2.2 39.0+4.4 38.1+2.9
Pplat (cmH.0) 11.4+0.9 10.6+1.8 10.1+1.5
Cst (ml/cmH,0/kg) 1.1+0.1 1.3+0.3 1.4+0.3

Bwt : body weight, R : respiration rate, Pflex :

lower inflection point, Pplat ! plateau pres-

sure, Cst : static compliance, RM : recruitment maneuver

Table 2. Criteria used to grade lung injury in pathologic specimen

0 1 2 3
Edema None Focal Diffuse Diffuse severe
(perivascular (perivascular
edema<15um) edema>15um)
Hyaline None Focal (<5%) Occasional Diffuse
membrane (5-30%) multifocal
(>30%)
Neutrophil Minimal Patchy Diffuse Severe
infiltration* (<50/HPF) (50-200/HPF) (100-200/HPF) (>200/HPF)
Hemorrhage None Focal patchy Multifocal Diffuse
hemorrhage, hemorrhage, hemorrhage
area<10% area 10-30%

* average number of cells counted in 10 high power fields(HPF) at x400

PaCO.= s =3 ¥ B7 55-60 mmHgA}
ol Fvlsiglod Mzt fol# Alole BEEHA ¥
AT RMTellA 447k PaCO.7F 70.1+16.3
mmHg& 14]7k2} 59.1+12.3 mmHgd] vi&) f-2
3 o] TAFAH(Fig. 1B, p<0.05).

2. et X|E

Cste d=TA sy A 1.13+0.12 mi/cmH0

/kgoliA sI&Ar 3 0.63£0.18 ml/cmH.O/kg2 3
A3l en PEEPE AsAlZl & 1A £ 077+
0.09 ml/cmH0/kg2 45308 I ol A9
A A%t e TAAE FAE HElg B
o Al #7 F2% Aol gidth(Fig. 2A, p>
0.05). Pplat= A 3t #93 2}o|& Helx] st
t}(Fig. 2B, p>0.05).
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Fig. 1. Changes in (a) Pa0, and (b) PaCO, in
the control, recruitment maneuver(RM)
and Pflex groups. (a) Only Pflex group
did not show progressive decrease in
PaQ, with time. (b) with time. (b) No
significant inter-group differences was
seen for PaCO,.

*p<0.05 vs. control group, p<0.05 vs.
RM group, $<0.05 vs. 1hr
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MAPY dulex 4 22 £ Zol7h daEx)
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Fig. 2. Changes in (a) static compliance(Cst)
and (b) plateau pressure(Pplat) in the
in the control, recruitment maneuver
(RM) and Pflex groups. There was no
significant difference for Cst and Pplat
among the three groups.

4. M3 4N

Anzo e BE F9 A non-dependent R Hl=
dependent #-9i¢] 3] &4o] A% YL MY on}
n%7} #o} dependent$2} non-dependent$)
& Pt FARHE A1Psi9ct. PllexPojAl sie
Aol A& YL Bglon B 537 Jfo] AS
Pflex19] 14108402 222 2.5+0.544]
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Fig. 3. Changes in (a) heart rate (HR) and (b)
mean arterial pressure(MAP) in the con-
trol, recrutiment maneuver(RM) and
Pflex groups. No significant difference in
HR or MAP was seen in the three

groups.

)3 $relshAl Wston(p<0.05, Fig. 4,5) RMZ
& 2% Ax2 1.9+1.13¢& 7I8389. Hyaline
membranedE tZF, RME, Pllex TN 22
1.8+0.9, 1.0+£0.9, 0.9+0.6802 PflexZe|q %
o 7Agg BAH(p=0.0532). BFoh} YL
Pflex ol 3 Agg HAAT FAR fode
Frbele 8

o #

B A7) A= &49 S8 383 recruitA7]H]
god sigae] FYPE 4 Avke AH, WHEAY
RMithH: si9 3Ee HAE + Uc Pflex9
PEEPo| s<&/o] Z8& WR|sh= wlol t] &7t3o]
2= A& AR, 383 PEEP & AMS-3HA] 9
=Tl A Az wE Pa0,9] #4v) #AEHUR
ZA A &4 Jurt A AT Ae & F Al
Pflex#oll A= Alzte] Whe Pa0,9] Z4vt S
Qston] zARHoaw iite] ZAvt BAHY
=
VILIE= #Ade= 34} (barotrauma)el F9
ojz AMgslglou ol ZIAI®7] A7t ARDS
9} FYUS 2HLAE 2 A% dENE dod £
Uths ARdol B3 WA F4 si&ddlA 71A#7]
o] WhiE ¥r)Hez uiy $& Adeltt. VILIY
T 7 F8% r1dog A EE dIsle
whEE QL Al st =l =1l Aot
Gattinoni $& CTE& o]&§ a4 ARDSE
29} M) fEEE FFH 22 aeration=HE M
o] 3} vjEH 1 £-3o] ] 0% HE Wl
HA] eretha 3te] “baby lung”oleh= i 5%
T uk Qloke wEbA F4 wS3E B s #Ad
ARGEE 3L A3z RFo S {IIATIE L3 o] A
Aoz AAAQ HER FolA Ho 1 T} A%
Al gslo] &8 U F 9lon® ol £33
(volutrauma) g3t ¥t} E5 S2E HE7t S
w2} g g NEI vyl A,
shearing forcee]] 9J3 AHAlZ o] &43} o] =
Addee] Bag xelE 4 A L3 (atelec-
trauma)]'t. SEH ¥ ¥ Mo FJioEy
(interdependence)dl| 2% 7FaE & A Hed
Mead5-& 71#= 0] & HEE Aleld] HEd #X
7 & 9 2 #xe] Yol = Y& 30 cmHO9
gtgjo g2 WAAAL 9 140 cmH07HA] tiohg A
olgti AMrEtH o oA Az o&Ao ¥ si&
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4= VILI¢| @4 e},

ol VILI= I zr7} #iel 934 vhe-& g4
A AFHNEEE VAL cytokine B3 2L
"3 di7iA 2] g F7181A sl &4E FEA
719 H@ZFoly o Yo} 7R eze] AYg
29 F Y& Aoz 4741 gk (biotrauma)'

#HZ ARDSERL] 7|A1@7]9] %L o]F VILI
& a3l Bl R de(lung protective
strategy)oln] o]¥ s s Ao YA HEo I
W] A9} sgE HE recruitAlF)IL recruit®
HE& A3k 2leltt(“open up the lung and keep
the lung open”)'s. @A71z] FEHQ Yz {47
ALz FFe vay T2 vRAT 4747 =8
o2 ERHAH S, b dFelct 2polr} YA

Fig. 4. Histologic findings of dorsal lungs of
(a) the control, (b) recruitment maneu-
ver(RM) and (c) Pflex groups. (a) The
control group showed marked hyaline
membrane formation, alveolar collapse,
interstitial edema, and inflammatory cell
intiltration. (b) The RM group also
shows hyaline membrane formation and
some inflammatory cell infiltration. (c)
The histology of the Pflex group shows
less hyaline membrane formation with
much less inflammatory cell infiltration.
(H&E staining, x100)

HAZHT ¥& PEEP& A% Amatos] 438
Al&Jstae 2ozt gl 2y A2 w2 NIHe
ARDSnet= 8452] ARDS @xlol M A388t oj5t
52 539 vadFes ALAZFFT(Vr 6 ml/
kg)o] U EFFF (Vs 12 mi/kg) el vish AJtE
& fodtA 22 £ ANTHL(40% vs 30%)
1999d n|ZF-Rat2ol GHF v} o] e Uy
TEFo] o $94RE MMkl Qi

VREzAge] £ e e EHE MEE
8710 FAB=F recruitA7]e Aot} X} re-
cruitS]d Z|Agr]e} ded o2 J|AHQ e Z
2AA &g 92 = Utk ¢4 3ed HE)
EY ZE ¥/ U FAHA Az olEN
o 9 o] ZAEAY 248 AL /U + A
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Fig. 5. Differences in edema, hyaline membrane
formation(HM), and neutrophil infiltra-
tion(Neutrophil) between the control, re-
cruitment maneuver(RM), and Pflex
groups. Pflex group showed significantly
less neutrophil infiltration than the con-
trol group while the difference in hyaline
membrane score showed borderline sig-
nificance(p=0.0532), *p<0.05.

o £¥ U 7|=& Y A7z AdE dHE &
A 4= Achd hEAHQ g s ofF &4
ZAAE F dn ol F71E HEFHL Av=d o
3 AR FIHAF)7] W] &71=0} s
A8%e FaAZ. PEEPE FUE o A2
&o] adhe ol olg UAHAE Foz 44
o7, £ # X9 recruitmento) 93 )7} FY
Al doluA sE ARAEEYe] A Y
ol Aedhe GALE A48 Hol A&de A4
AR F Jut =8 HE3e 9 Sl A
FouX EHBAEA 71%E AAAZ + Uk
W43 ks BRG] FulE A0 =
on', gl 43g FI7AF1HE w8-A o oF 89
BAE B} AR X e T E
HEYER] JeFo o] SAYE AR + A&
ot}

W& recruitAld # & WHeE ¥ PEEPS
Z= 4 o] ¥e PEEPS 94 74839 RM
§ k= A& & 5 A HE F£3] recruitA]7]
3L derecruitE W=x|3}l7] 913t PEEPAA #dl=
=] gloy 1 F g wigo] g -84 34

[Pressure-Volume(P-V) curve]2] Pflex& o]&
s Wolth. X7] ARDS®AH: FAIzE g
33 P-VZ4dg T3 F /A9 Aol JHE &
8 4 23, ol3 A8Ae YL lower inflec-
tion point(LIP && Pflex) Zgln 2839 =4
& upper inflection point(UIP) g} ¥t}. Pflex=
IEIAY FExTt R FEolrl wEl
ARDSe] 3gg s7} deEle e uisiy ot
A} ARDS3xte] PEEP Pflex®ct &4 #A8
dtojo} ghEE HgF sftog % VILIE Hag
g Ag Aoz AR F At & dYPM=
PflexZoA oh& Tl vjs] PaO,9] #-<J§ 450l
FEHUT & oA BYE Pa0,9 Zae @
A gek=dl, ol PEEPe) 93 #g% s|xq] 2t
€319 recruit& FAAIA 7IAIB7)] ¥ HEAo]
239 8-E AAFR HeldE A4x ol Ry
3t 3579 &) dxZl v frosiAl gast
905 hyaline membrane2] 34 % borderline ¥
AL TR ke T 71AIRT 710 Q% s
2] ZAE N F ole fARE ZUE AR
P4 g dTREY Ao} 4gshe Aol s,

a3y} Gattinonisol 2j% CTATEANE B 5
21| ARDS #& sl&yd Aot YA 971 9
£ 2zt B8] P84t opening pressure)& T3]
shte] #A2 Jepd = glon®, Pflexolde] ¢t
YoM = 9] recruitment’} Ald dojdrhe FA
Eo] Q1o1* Pflex9] 443 Fa4¢ thet =to] ¢l
. B¢ 8e) ded =0t GAsA 93 sk
o aafelcl Kol & FoIHEMAA P-V
THE T Zo] dAHo|R] Ry P-VI3HE
T WiEe] 3} Hol glA gn ARHA A
g} 7to] Wadtn] AN HHHEL BAE VA E]
7125¢ Eedo} sk F ol HEo] Ut o
o] & PEEPE ¥9¥zoz 43g F1 ¢y
el 84S =¥ Uk

Recruitment maneuver(RM) 22 sustained
inflation& F& ¢4EE& FEF A5 vldl 34
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oo 7 & B VX d9E U9 AHE
8 A = 2Folo. B HAIAM recruit-
ment7} dojuh= Ho ¥ 4T Azt o)
9 714, 9] volume history, EH9] F7]o]
w2} sle] Z|AAA BA4o] W] i 747 &
Aoz g2A UL YAZ o= Hxe] ¢YE o
L AR ARtog HgHo} ks HEIE A}
ol ojZo] Sl AHleolty. oY recruitment
maneuver& "l G HE Jlggonys
ARDS gAeA 3L 71€€ A& AmatoFe B3
2°% Amatos& CPAP& 35-40 cmH, 02 40x7
A3t 71g8ldth. A2 Lapinsky 52 1419
9] ARDSE=A}A CPAP 30-45 cmH 002 20%
2t B8 recruitA]HA] o] 20| LAY E F
7HA719 Qkdsicthn HuEgo. & dFAE o
HAEE B3l dttdos G4 4 £ 27
ol 7Fz3l8d 22.5 mmHg(30.1 cmH,0) 2] CPAP
€ 4527 A&7 WH& RME ARgslglen
RMefl oj% si&d) o a3} vk 2 aslg =
dizislz] YA 1580l RME Algshs whie
AR2-813tt

o]l RM7l &4 slolA drixos dastd @
ANE = Qe i YT =23 FEe ave
7] AFoME Fasie} sgthe PAE £ 2ot
£ B3go] et % B3| o]’ RME &4% ve
8717 P-V FAM9] deflation limbZo|A] o]Fo]=]
A FozM FU¥ PEEPA o B sle sgs
WAE o de Aol A& 5 U (hysteresis) ™.
a8y £ dpdias RM7E Pa0,9] ARAQ A
& PAHAY Yo vt A=E Foj8)
A ZEARE = glo] fAME 2l fARE RM#
H& A3 Rimensbergere] A7 Asje} Aoldy
o]y oML vl§ Friz9y AAldh= upl =
¥ &9} Rimensberger o] A7¢] 714 & Aol g
PEEP¢] Zgolct. £ 4¥e RM¥E dgze=
Pflex¥t} 3 mmHg(4.1 cmH.0) ¥& PEEPE 3
£33 Rimensberger= 4% “optimal” PEEP

(1@ 3¥3] recruitA]z! ¥ PEEPE HAzog
w30} PaO;u} sl8-Ao] G434 ash= PEEP
& o} 38T} 2 emH0 & PEEP)& 3o} 34
3ttt wels VILIE #4387 93i4s RM
(open up the lung) AMTtezE BE3L0 dere-
cruitment& WA ¥ 4= ¢l (keep the lung open)
2% PEEP& 7jAlol wel 438k o] il
o|Folzjol & Ao AlwE).

£ Aol RMe] a3} QIdle Ag 4A9e 5
AE E el 71AL RM o 98 sx] 393}
o &golct. et £ A7 2APA AAE R
H 2E oM si&d& F2 dependent H-9j9) o]
A7l 2o zpgPell o dEgo] B AP
FYE FAL 7HsA8L ol E A7 el #
=7t A 3 Aol fIlE ol PflexFollA
ezl PEEPo] =t o]d Adides Je
PEEPo| w¢] 8lof Fake F917] WiFolzix 4z
21 3

A& oz &4 ME recruitAl7]e AL VILI
& Y ¥ Ide F8% Yol VILIE Haslst
71 9184 RMutegE ¥&E3in) RME dere-
cruit& 'g237] $3 8¢ PEEP& ARS-3lo] o)
HEd e 3o 3% Aoz AlgHy gog of
o ¥ A7} o] dasieel 4.

2 <%

iy -

&egd & recruit ¥ F U F A W) Ad}
& vlusly] $j3 & 478 A

CHAM 9 g .

New Zealand4} 914 =7] 15n}e]@ 7|A87E A
g 3 B 2H4 M3 (20 m/kg) o g F4
H&E 5392 (Pa0s<100 mmHg, FIO, 1.0)
4-23 FTHE Filo Pllex& AUt EFNES
3T02 VHro] FA MAANA 4454 1487
& A3y 22 (n=5)& PEEP& Pflex®
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t} 3 mmHg®A §x&8%en, Recruitment ma-
neuver{RM)#*(n=5)& PEEP& tjzZ3 $Ys}
A $A3HA 1589t} continuous positive air-
way pressure® 22.5 mmHge] ¢¢8og 45% &
¢t &AeH, PflexZ(n=5)& RM g§lo]
PEEP& Pflex #3202 #A38th. 4 oA &
AystAA}, e, AR NHES FH3AU
3 s ZALE Al

# 3

1. h=F3 RMFoAe PaOy7t AAH o2 7448t
= A%E B 4Aole PaOyy) R-2sbAl 243t
ArH(p<0.05 vs lhr). 2} Pflexdol e oh
M EAW Pa0,9] ZaE FFEHA ¢o} 32
3} 4o ke T vaste folsiA Estot
(p<0.05). PaCO;= ATt 28 oje BEY
A gigtrt. 2. ey DHEAE A 23 FoF
ajolg Holx| gigtor] dtoht} wWukrr A F3E
228 2polE Holx] str). 3. HZFHAAAME
Pflex¢] 357 A& 97 1410838 di=
9] 2.5+ 0.5% v&] f28hA RUrH(p<0.05).
Hyaline membrane <% &3, RME, Pflexi
cog e AY%E B (p=0.0532).

72 &
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29 F AE F4% Yyoltt. VILIE Hasisp|
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derecruit& WA|3l7] 9 A AHefo] FaH A
o2 AlgEn go= old digt A7} v dasdle
2t Azt
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