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The Respiratory and Hemodynamic Effects of Prone Position
According to the Level of PEEP in a Dog Acute Lung Injury Model

Chae-Man Lim, M.D., Jae Yong Chin, M.D., Younsuck Koh, M.D., Tae Sun Shim, M.D.,
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Background : Prone position improves oxygenation in patients with ARDS probably by reducing shunt. Re-
duction of shunt in prone position is thought to be effected by lowering of the critical opening pressure (COP)
of the dorsal lung because the pleural pressure becomes less positive in prone position compared to supine posi-
tion. It can then be assumed that prone position would bring about greater improvement in oxygenation when
PEEP applied in supine position is just beneath COP than when PEEP is above COP. Hemodynamically, prone
position is expected to attenuate the lifting of cardiac fossa induced by PEEP. Based on these backgrounds, we
investigated whether the effect of prone position on oxygenation differs in magnitude according to the level of
PEEP applied in supine position, and whether impaired cardiac output in supine position by PEEP can be
restored in prone position.

Methods : In seven mongrel dogs, Pa0,/F,0P/F) was measured in supine position and at prone position 30
min. Cardiac output (CO), stroke volume (SV), pulse rate (PR), and pulmonary artery occlusion pressure
(PAOP) were measured in supine position, at prone position 5 min, and at prone position 30 min. After ARDS
was established with warmed saline lavage(P/F ratio 134 +72 mm Hg), inflection point was measured by con-
stant flow method(6.6+1.4 ecm HQ), and the above variables were measured in supine and prone positions
under the application of Low PEEP(5.0+1.2 cm H/0), and Optimal PEEP(9.0+1.2 cm H0)(2 cm H;0 below

and above the inflection point, respectively) consecutively.
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Results : P/F ratio in supine position was 195+112 mm Hg at Low PEEP and 466 +63 mm Hg at Optimal
PEEP(p=0.003). Net increase of P/F ratio at prone position 30 min, however, was far greater at Low PEEP
(205+90 mm Hg) than at Optimal PEEP(33 +33 mm Hg)(p=0.009). Compared to CO in supine position at
Optimal PEEP(2.4 +0.5 L/min), CO in prone improved to 3.4 +0.6 L/min at prone position 5 min (p=0.0180)
and 3.6 £0.7 L/min at prone position 30 min (p=0.0180). Improvement in CO was attributable to the increase
in SV : 14 £2 ml in supine position, 20 +2 ml at prone position 5 min (p=0.0180), and 21 +2 ml at prone posi-
tion 30 min (p=0.0180), but not to change in PR or PAOP. When the dogs were turned to supine position
again, MAP (92+23 mm Hg, p=0.009), CO (24+0.5 L/min, p=0.0277) and SV (141 ml, p=0.0277)
were all decreased compared to prone position 30 min.

Conclusion : Prone position in a dog with saline-lavaged acute lung injury appeared to augment the effect of
relatively low PEEP on oxygenation, and also attenuate the adverse hemodynamic effect of relatively high
PEEP. These findings suggest that a PEEP lower than Optimal PEEP can be adopted in prone position to
achieve the goal of alveolar recruitment in ARDS avoiding the hemodynamic complications of a higher PEEP

at the same time.
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1. dESEe &yl

& A€ SI8te] A5 7nhe](20.0 £3.9kg) & A}
23}l om ketamine 25mg/kgF ¥ cephalic
veing Ax3l, B d9& £3}o thiopental sodi-
um 5mg/kg AFE vl S22 § H SmuAS 7]
e Adatgch vh# 9] 84+ thiopental so-
dium 3mg/kg/h A3 2 pancuronium bromide 0.
05mg/kg/h AF2 3Hom ¢1F5E7]= Servo
900C(Siemens-Elema, Solna, Sweden)& Vit
15ml/kg, f 20/min, 1:E=1:3, pause 10%,
PEEP 0 cm H,0, F\0; 1.00.2 dAslct. sH&r}
284 ZAAE A% A¥r 89 EF(Excort 11,
Model 2010, Medical Data Electronics, Arleta,

USA) & 918t Malgdg A8, £3 s
= FF A& F ZAI 323 71580 A
AW, e AYYE F3le 7.5F Swan-Ganz
catheter(Edwards Critical Care, Baxter, Irvine,
USA)E 59 A<lsted dAedaride 33
I 5 ml cold salineFAlol| ojgt 3oz Auta
3, u&832 (stroke volume), 414 utzbg
(right ventricular ejection fraction) ¥ $-4]4 &
ZA71% 83 (Explorer®, Edwards Critical Care,
Baxter, Irvine, USA)€ &A3}¢r). d3aye |
B Ao 438 9539 n 12 FFAE FY
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30+ EFRATH AR (HFTUY, 23t A
23, H284)E Z45tm M 3829 wpEd
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1. Prone position A|8A| Low PEEP % Optimal
PEEPOliAe| & &=te| xol(Table 1, Fig. 1,

Fig. 2)

A4 Nde A P/Ful9} Cste supine position

3} prone position 30& Aol o]z} gisith. B4
#aato]l 58 ¥ P/Fule 134472 mm Hg, Cst
= 18.5+2.3 ml/cm H,08 e Pflexs 6.6+14
cm H, 09}k, Low PEEP(5.0+1.2 cm H,0)3}dl
Al P/Fu]= supine position 195+112 mm Hg,
prone 30% 400+33 mm Hg1(p<0.001), Cst
= z}o)7}b gldct. Optimal PEEP(9.0+1.2 cm H,
0)3}d| 4] P/FH]:= supine position 466 +63 mm
Hg, prone postition 305 499 +63 mm Hg®31(p
=0.016), Cst= z}7} 25.3+5.9 ml/cm H;0, 28.5
+6.5 ml/cm H,04cH(p=0.0464). Prone posi-
tione] ©}3F P/Fu] Arseke Low PEEP3}A
205+90 mm Hg= o=x}(33+98 mm Hg) %
Optimal PEEP(33 + 33 mm Hg) &M Bl /9

Table 1. Respiratory variables at supine vs. prone positions before and after acute lung injury
(ALI), and at Low PEEP and Optimal PEEP

oH AaPQO, Pa0,/F0O, APa0,/F0O, Ppause Crs
(mm Hg) (mmHg) (mmHg) (cm H0) (ml/em H0)
Control
supine position 7.43+0.07 220+76 445+74 11.3+4.8 36.3+13.2

prone position 30min  7.44+0.07 186 +57
ALT

ZEEP

supine position 7.29+0.09*523 +£73*
Low PEEP

supine position 7.35+0.08 463+111

prone position 30min  7.38 +£0.08 261 £31"
Optimal Peep
supine position 7.38+0.08 195+62°¢

48057 33+98 11.4+41 35.2+13.0

134 £ 72* - 19.5+2.3* 18.5+2.4*

195+112 20.1+3.2 224+29
400+33" 205+90° 18.4+3.8 257%4.1

466 £63* 22.1+2.3% 25359

pron position 30min  7.38+0.07 162+60'% 499+63%'* 33+33 206.+2.3'* 28.5+6.5"

Values are expressed as mean +SD. ZEEP, zero end-expiratory pressure ; AaPQ,, alveolar-arterial
difference of oxygen tension ; APaQ,/F0,, the difference of Pa0,/F,0, between prone position 30
min and supine position ; Ppause, inspiratory pause pressure ; Crs, total respiratory system compli-

ance

*ALI versus control at ZEEP(p<0.05), t prone position 30min versus supine position(p<0.05), I
Optimal PEEP versus Low PEEP(p<0.05), § Low PEEP versus control or Optimal PEEP(p<0.

05)

— 143 —
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Fig. 1. Comparison of the increase of PaQ,/F0,
ratio by prone position between the con-
trol, Low PEEP, and Optimal PEEP.
Note the increase at Low PEEP is signifi-
cantly greater than those at the control
and Optimal PEEP.

Al EUtH( =% p<0.01). Fig. 3= Low PEEP
3loll A supine positionA] SEE] I FHoj&R
¥l 7} prone positionol 4 7]A3tE A3}, Opti-
mal PEEP3}o] A& supine positiondl|A] o]a] 714
3}=]2 prone positiono A& 23k WEo] gl A
£ HAFE dojrt

2. Prone position 2] #8F o8t F1}(Table 2, Fig.
2, Fig. 3)

295 qAEe A Hdedy, J4E 9 uad
& supine positiond} prone position 5% 2
prone position 30 Alelol]l 2%k x}olr} ¢l
g = 247 170+£30 min !, 179 +34 min™!
(p=0.0277) 2 183+ 28 min '(p=0.0630) o]z

35 mm
[ 69 mm

Optimal PEEP - Supine

Optimal PEEP - Prone

Fig. 2. CT scan of a dog’s lung with saline-
lavaged acute lung injury at end-expira-
tion on supine versus prone position at
Low PEEP(upper) and at Optimal
PEEP(lower). Note the atelectatic dor-
sal lung at Low PEEP in supine position
was aerated and the new dependent ven-
tral lung remained aerated in prone posi-
tion. The same lung region at Optimal
PEEP, on the other hand, was aerated
already in supine position, and changed
little in prone position. Note also that
the heart was slender in supine position
but became spherical in prone position,
and the transverse diameters were in-
creased from 55 or 54mm in supine posi-
tion to 69 or 72mm in prone position.

A5H7|ge 242 7.9+2.9 mm Hg, 64+28
mm Hg(p=0.0277) 2 6.9+3.4 mm Hg(p=0.
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Fig. 3. Change of the hemodynamic variables by prone position at Low PEEP and Optimal

PEEP. MAP : mean arterial pressure (open circle), PR : pulse rate(open square), SV :
stroke volume(open triangle), CO : cardiac output(closed circle), Z : zero PEEP, P5 :
5min of prone position, P30 : 30 min of prone position, RS : 5 min after repositioning to
supine position. *p<C0.05 Optimal PEEP vs. zero PEEP ; #P<0.05 prone position vs.
supine position ; **p<0.05 repositioning to supine vs. prone position. Note that mean
arterial pressure, cardiac output and stroke volume, decreased in supine position at Opti-
mal PEEP, were all restored near to the level at ZEEP in prone position while pulse rate
were not changed. Note also the disappearance of this hemodynamic effect of prone posi-
tion when the dog was returned to supine position again.

1380) o13lch. B4 H<&4 #2 H Low PEEP3}
A g A9 WA oE ztelzt gl A
vhagke 27t 3.0+0.7 L/min, 3.3+0.7 L/min(p
=0.0180) ¥ 3.7+0.8 L/min(p=0.0630)¢]3x
B2gAe 2jol7}h it £3WetrE 47 141+

Lo T

22 min~', 141 £22 min~'(p=0.8658) 3 176+28
min~!'(p=0.0280) ¢|% 1 FHFHHY7 4L 2}ol7} §l
9ok, Optimal PEEP&ElA HEFFHYYL supine
position 87419 mm Hg, prone position 5% 107
+18 mm Hg(p=0.0180) ¥ prone position 30+
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Table 2. Hemodynamic variables at supine vs. prone positions before and after AL, at Low

PEEP and Optimal PEEP

MAP PAOP Co Sv
(mm Hg) (min™") (mm Hg) (L/min) (ml)

Control

supine position 116 £18 170+30 7.9+2.9 4.2+0.9 24+6

prone position 5min 115+15 179+ 341 6.4+2.8" 45+1.0 25+4

prone position 30min 116 £18 183 +28 6.9+3.4 45+1.3 24+6
First ZEEP

supine position 100 £15 126 +£32 8.7+2.6 3.0£0.8 2412
Low PEEP

supine position 104 +12 141+ 22* 8.9+25 3.0+0.7 22+3

prone position 5min 10316 141 +22* 8.0+24 3.3+0.7¢ 23+3

prone position 30min 108 +11 176 +:28*+ 7.9+34 3.7+0.8 21+2
Second ZEEP

supine position 101 +£17 130+26 9.0+2.9 3.1+£04 24+3
Optimal PEEP

supine position 87 +19*8 169 £28*%  10.1+£2.4*% 24+0.5*F 14 + 2%

prone position 5min 107 £18! 158 +28* 9.1x2.7! 3.4%0.61 20+2*

prone position 30min 108+ 16° 170+ 28* 9.0+3.1% 3.6+0.7¢ 21+2¢
Repositioning to

supine position 92 +23! 173 +35 10.5+2.5! 2.4+0.5! 14+1!

Values are expressed as meantSD. MAP, mean arterial pressure ; PR, pulse rat ; PAOP, pul-
monary artery occlusion pressure ; CO, cardiac output ; SV, stroke volume

*PEEP versus ZEEP(p<0.05), t prone position 5min versus supine position{p<0.05), I prone
position 30 min versus supine position(p<0.05), § Optimal PEEP versus Low PEEP(p<0.05),
| repositioning to supine versus prone 30 minat Optimal PEEP(p<0.05)

108 £16 mm Hg(p=0.0180), Aut&are 747} 2.4
+0.5 L/min, 3.4+0.6 L/min(p=0.0180) ¥ 3.6
+0.7 L/min(p=0.0180), 1|z #xgzx5e 717}
7} 14+2 ml, 20+2 ml(p=0.0180) ¥ 21+2 ml
(p=0.0180)itt. EZHWutre A9 WA o
Zol7h il HAFHHIe 2+zt 10.1+2.4 mm
Hg, 9.1+2.7 mm Hg(p=0.0180) ¥ 9.0+3.1
mm Hg(p=0.0679)0¢]%it}. Optimal PEEPS3}

prone position®]| A T}A| supine position©. 2 ¢

g ey 58 ¥ HEAEWek 92+23 mm
Hg, A4&e2e 2.4+ 0.5 L/min, 283 93832
1411 mlg 2% ZA&HHHEF p<0.05). Fig.
2& supine positionA] 4% B2o] EFET FALSH
T o] #A]Eo] 55 54 mmo]d Zo] prone
positionel| X FI13A Hu FAFL 2t 72, 69
mm2 7R A& Begt. 49 =3 tP-E 49
o] ¥yl 15038 A3l 4971 B3t o

7% Explorer®o] $A44 dtalg =74 34E A
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1 HFY EH oA N2e 38 oEREZ u}
A 2= & supine positiondl|Ae} & x}o]gle] 7]
st FAE A& FAE 4 J9Uth prone posi-
tione] 733 F3= Optimal PEEP3} supine
positionel] | ZEEPe]| ®l&| #9)3kA] 7ad <,
dehes 2 9r28-3Ql prone positiondflA =F
ZEEPY|AM9] gt 71gAl 3E-=ic).  Optimal
PEEP3}e]| 4] ©o]2|%t prone positiond] 9}3 dFo
34 458 4¥AE YAl supine positiono g F
EPE B ZF 24HA. prone positiono] A <]
A 2% Frhe WE8-A e Fold) oslM Egwut
U 57| deo] Yd Aoz R A
8 HFol o B Aukr Zvh) A9 Fo) 9
Fojo 7I0EHA] FskthE Ag & 4 Uk

ARDS#x}ol|M o] prone position& %71 E 749
3RA Buo® E78ln B sty x| F3YAcH 0.
prone position® 1 &#v} ARDSHI & Hel3
A71el 2 sHsAde] Y AR YAelA
28 718 v BHHY Ao AlgEns Iz
¥ &, W& e 24 7] 34, 754 AR
7h 879 &5 W3}, ¥0)-BF 7Y Y 2 o
THIE WlE9 §o] Fo] 28 7Idew Qsa gl
o oF 71 A5E e V1AL WS e =24
) EAojpeen - ARDS @AE-L iAo )
EZAA7IAAAY o2 A3} vl @23 prone po-
sitiond| M= Ao defge] 21 g ¥ -BF B
A7t deto] & Uk F78ke Aol WA, o
Al EEA7I A AN PET(positron emission
technique) { & ©)&3 & AP 98 prone
position®}l Al supine positionof] v]3] W& wje] =
2 7Pt 3T v s8R F4F BEE &
oJg W3] glol A5 dEherl Aojdniy By
Ao,

¥ 58] Zjuiekel g HA A=A Suigke- A9
o wel 1 4227 A} (vertical gradient of pleural
pressure) 7} E2tA|5 7|48 F9 §AE0] A5
W= JukaQ) H9)%) supine positiondlA © =m
prone positiond| A= 2 Ao g gejx grjem,
=, olgd 5uRl 3 Al A9l wE ol
HEFol e A uE dX8 A, ¢ 34
HAEY 55 2l g3t 39 &R v9 st
o] supine positionolA] 3.0 cm H,O¥W wuhd
prone positiondlAdE 0.9 em H,09TH®. prone
position]A] SEigte] AL AL 3 oER H9
e A F7igdo] A Ledke AL ujsin
mebd T 71=gdA o B #Hxe e )
4T 5 Qlrh. & d7-9] Low PEEPS}|A prone
position© 22] ] WEA] =g Pa0,/F0,8] A
s ANl S # 2749 M3k o8t o] &4
Z HEEE 4ot} @7]9 B¥ W%y de,
R F42F FX A9 HE ol foF AF
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glo] vlma A AY T, HEY e &
3le] HlFE JEHA o Bo] £Xd= Aog ¢
A loj* A BiFo g FEET HE He §)
Zdo| g 72 AZE F U

ARDS 3 Alo|A] prone positione] Fajo] #FFF
@ gRdey gTe 2 el =94 Rew.
Prone position?] %7] B.312}¢]1 Douglas 5-%& su-
pine positiono]4] BT} prone positionoA At
go] 713 A 71U AAEE YA o
23 A TE uh gloy ol HAatid A o
Rl AFgle] #aE e}, PEEP| 93 dF st
A ofzhe F2 AWAFFL vt FE 71-o
29 7 9] PEEP-& A& o] £z7 Wgolr} cardiac
tamponade$} fAFE A& qhEhg xEse Ao] &
24 Qe olgd 71¥Ee PEEPS ¥ 3%
FAgr|Al A% FH 59t (juxtacardiac pleural
pressure) 9] 5 AfEEH Marini®7t F34
v} )2 prone positionofl A 47 9 Fol A
A H ujEo g FAtEH A% g dajol gabE
AL A = dot. B A4 Optimal PEEP
Z4-A] supine positiond|A AslE e s} 4AHk
Z8o] prone positiond|A] ZEEP Fog 383
A, 283, o]2]§ 3| & o] t}A] supine position & &
HAA 24" He A7 F3E ugsks 2=
&lagc}, o]ejdl prone positione] AFAEH a7}
£ &2 Broccard 59 APME HIE vt 9
o E, £ A7 MidsidE: #9 47 o
supine positiono|A] prone position©.g2 A ¥HA
% AA #x20] Low PEEPsA] 55mol|A] 69
mn 2, Optimal PEEP3}ol} A 54mmof|A] 72mm & 2}2z}t
Z71He B 4 o). oleid Aued ke Ak
u A rIqke] dsol gl Wl A9 MAd

£ HAA wigo g F 59 Fod 9 Ao
otk A& & F UL, E dFAMe wIA
23} prone position zpAe] ojw slFow Zyld
w22 oY Aoz AlgHr)l FuEE AL

Optimal PEEPZ&A] supine positiondlA 10.1
cm H,00ld 5w 7]¢to] prone positiondi|A] 9.
1 cm H 02 728143 prone position a2} &3
x 9.0 cm H 09X supine position®o 2 ThA] 34
A% 105 cm H022 ¥HE3E AU ¢l& prone
positionofl Al Autz o] Z7HIA Az}t AFo] A
¥ o prone positionollA] o] HEH Yuto] AT
= A& AARIL ol T dEEE X AR F
9] ¢}=o] prone positiondlA] supine positionolA
Ho} 3Egicke AL AASRe &delth. ARDS
g9 HgA d7ke &3] g HE ATAII
98l PEEP& 20 o|nf ¥t 2 AN &g 749
FZo] &3] B3s1A ==l vHd prone position
o] o]z}t PEEP<] #28-& ¢I3]¥Ic}d prone po-
sitione #H4k43} Ao B4 oo FAsy Y
M= =" Fart & Aot

A T2 AN AelAds AHel o ¥y
o2 $%3 §A #H&y 22dA prone positiond]
Haras 2 EF98Hy G915 go} ngkr}. & A
o] FAHES mdo] thdt Wl HEj e B
oj= ARDS #ald A4 R Fe7t ddon
eral-2& 4 A inflection point& Holx= §xzjol
A vlsg g3t AQE S wiAlg & gl
£ d7A A& A]7]§ prone positiono] BFH}
& f3e] 7FsAd detdde 1 94 oug 19
o & o B BT ATt olojHe # Ao
AzrAc},

AEF oz FEA F499E&Y 2294 prone po-
sition& H]51A e 2% PEEPY #jat4st 34
23E FUYAAL, via3 ¥ % PEEPY] o
Atz 258 Sz o2 AYEL AYE:
%S fAEEA  HAaRIE BT AR
ARDS 8}l 9] 71A187]e] B8E 2Ased A
o] prone position©] supine position®.t} f25tt}
€ A& AARRITH
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o F:

IEFAY 28] 2ol 4 A4E prone position
SF &= Az 209 HEE Raso] gom Hit
A3t 9 Autsar st &l ke Aeo] 4EA
%tt. Prone positionA] #j4baste] 522 oA 9
' APA @ 4o Q3 Aoz geiA 3l
B 2 %8 7]@& supine positiond] Bj& prone
position®] F2 ojER se] Sutoe] 1] o} FHE
NHste] EoiE7] W&l vl A=} F& prone posi-
tiono] #jAkAsle)| vjxjE= &= supine positiond
A AM8-3 PEEP9] #l ¥ 1] 7fwstate] @Al ot
Zt gatd Ao = A3l rt. Prone positionol Al <]
Auad 27l distode GG TS car-
diac fossa lifting #Aro] prone positionol] 2]3} <
34 & otk F3o| A71€ v} o} prone posi-
tione] E3+ supine position®llA] PEEP<)} 2j& &
38 dulzg s ¢33 £ AeAE FF
w4 W& e 5 goir izt skt

Y g3 70l (20.0+3.9 kg)E AW up3
¥ 713 e AeEln 9F3F71E Vi 15 ml/ke,
f 20/min, 1: E=1 : 3, pause 10%, PEEP 0 cm
HO, FO, 1.002 4Asict. ¥¢), £39d<, 7
FUH71L, Atz T 20 FYUAIAEN S
A Malgda} o5 AR A gz
9| supine position 2 prone position 30%-) 2tz
3% AE(PaO/FO[P/F], F3F7IARA[Cst]
9} supine position, prone position 5% % prone
position 30%-o ¥FAEH NHE(FdTHt, £2
Hukp, Aubae, wh2g3) & P8 44 8=
9 Rel494(30~50 ml/kg) & 7B BE F3l
Fate FA B&e 853 5 constant flow'H
o] &}3] inflection point(Pflex)& &4ttt B4
s&ate A 2] supine position@} prone positiond &
& Pflex¥1} 2 em HO Y& PEEP(Low PEEP)

7 2 em H,O & PEEP(Optimal PEEP)dA %
Ao 2 A3t 22 FY Azt A7) AEES
22351908 Optimal PEEP A% wpAgto] t}A
supin positiono.2 H¢JE wira 5& ¥ dFHs
A AVEL A3
A 1
1. Prone position X)3+] Low PEEP % Opti-
mal PEEPo|A] &5 #ale] Xjo|
Low PEEP3loA] P/FH]: supine position]A
195+112 mm Hg, prone position 30&-9]4 400
+33 mm Hg$(p<0.001) Optimal PEEP3}]
A P/FH]+& supine positiono]| 4} 466 +63 mm Hg,
prone position 30%o)|A 499 +63 mm HgJt}h(p
=(0.016). Prone positiond] ¢J3+ P/Fu] A58
Low PEEP3}ojA] 205+90 mm Hg® Optimal
PEEP(33+ 33 mm Hg)&}ollA B} f-ol8iA &3t
(27} p<0.05).
2. Prone position®] 8§94 &3}
Low PEEP3}olA] Adl&eEe- supine position(3.0
+0.7 L/min)#} v)i23le] prone position 5% 3.3
+0.7 L/min(p=0.0180) 2 Z7}5}4L prone posi-
tion 30% 3.7+0.8 L/min(p=0.0630)2 x}o|7}
ot Egujubs= Z42b 141 +22 minT!, 141+
22 min '(p=0.8658) ¥ 176%28 min '(p=0.
0280)°1% 1 HFHH7IHS ztel7k AT Opti-
mal PEEP3}A HAFEALe 24zt 87+19 mm
Hg, 107+18 mm Hg(p=0.0180) % 108+16
mm Hg(p=0.0180), A&&%L 244 24+£05 L/
min, 3.3+0.6 L/min(p=0.0180) ¥ 3.6+0.7 L/
min(p=0.0180), 1zjn W&&H Zz 14+2
ml, 20+2 ml(p=0.0180) £ 21+2 ml(p=0.
0180)Jrt. w3ty A9 WA o zlolst
g HEU e 242t 10.1+2.4 mm Hg, 9.1
+2.7 mm Hg(p=0.0180) % 9.0+3.1 mm Hg(p
=0.0679)°]t}. Optimal PEEP3&} prone posi-
tionollA] thA] supine positionC 2 H|$E v}t 5
B ¥ 3@59ete 92+23 mm Hg, AutEse 2.
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4405 L/min, Z8]1 93432 14+1 mlg 2%
ZAEATHEF p<0.05).
3 B
227 F49&4 Z29A prone position ¥
7 ¥ $F PEEPY] #4143 34 avE Fdi4A
A, ¥R ¥ £F PEEPY 23t Autaa A3}
& g3 ol3d ARES AEFe AR
A #3ka3E 3HA7)2x} 3= ARDS #zlofA 9]
71718719 BRE 243kt 9] prone position
o] supine positionEt} §-2lalth= A& AlAlg
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