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Effects of positive end - expiratory pressure on lung recruited volume and oxygenation in patients with acute
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[Abstract] Objective To access alveolar recruitment with positive end - expiratory pressure (PEEP)
and to correlate the recruited volume with arterial oxygenation in acute respiratory distress syndrome
(ARDS). Methods Eleven ventilated patients satisfying criteria of ARDS were included in the study group.
Recruited volume of three different PEEP levels(5 cm H,0, 10 em H;O, 15 em H,O (1 em H,O0=0. 098 kPa))
were measured by pressure - volume curve method. Effects of different PEEP levels on lung mechanics and
gas exchange were compared. Results Lung recruited volume elevated when PEEP increased from 5 cm H,O
to 15 em H,O ((40.2+15.3)ml vs. (123.8+43.1)ml vs. (178.94 43.5)ml, all P <{0.05). Arterial
oxygenation index increased with PEEP and a positive correlation was found between recruited volume and
changes in arterial oxygenation index (= 0. 483, P<C0.01). There was no significant difference during the
static compliance at different PEEP levels at a fixed tidal volume (P >>0.05). Recruited volume at PEEP
15 em H,O in the patient group with lower inflection point (LIP) was larger than the group without LIP.
Conclusion Recruited volume increases with PEEP, and the PEEP - induced increase in arterial oxygenation
is significantly correlated to recruited volume.
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MW AR K SRS UEN X R, FITREM
B AFRESE PEEP (A 1744,
1 #BE5HE
1.1 wHl-Oish I ERE. BB ESRH
ARDS E# 11 #l, G 1992 FEREBKF 2
ARDS 2WrtrHE® . Fodh B 10 8, Lotk 1 Bl ik
22~T4 B EMBER - BEEENR R E
I BRAR R A5
1.2 BRFE
1.2.1 BEUWES  BUPEM, i S1500 8. I3
X (% H Spacelab AFDREERN CHEHME. <
EIHE E Evita 4 [P YL (MEE Drager A7), Hil
ERE&EF - AEEHER, K& 8 ml/kg, /¥ TR
# 16~20 K /min, WS ET[E] 1 s, R G0 E A
5% , W ¥k BE 24 (Fi0,)0. 4540. 05, # Ventrak -
1550 #EUR oh B M W)X (32 @ Novamatrix 22 &) # &
N BERSFERTREEE Y EL.
1.2.2 ®BEP-V HILRMEITS LIP (HBE - XH
RAREHICRENBSH P -V HA®, F&#E
HE S, B F, RN 5 K /min, WIELL K 4 ¢ 1,
S P 6 L/min, i Evita 4 FEIR LM Ventrak
1550 FEMR BhRE ISP (i RSt P -V HiZR. A
Aplus 27 8 £ (Novamatrix A& 4O M N F
22 g R R LIP B, 43 LAgi 4 iy
6 — 2 B8 1 BT A R S BON m 2R RS, B Ak I
F B AN B R AR — A BUHE ROR A5 T S B B R R
IR RS X — &4 Bl TR Sl E L BT, K
HEMAEE Sa M Sk, 2 S6/Sa>3, INHHARFF
ERMHIT S F P REELa MEL b HEEE,
B 47 E 3 BB R IR AR,
1.2.3 MiEKAERMMNE . k2 PEEP K-F, H
ABR KA E MBS &M, B 20 min DUS ¥
FEMR SRZE M T 6 K /min, TG EKFESETMEZEY s,
S KRB PEEP 85 0 cm H,O (1 cm H,O =
0. 098 kPa), Wl E WK WS B, 5 BIS EMHMBE A
PEEP Fri¥§ Imi T eER S & (AFRC)™,

FEREE#CESP- VL #ddi+
PEEP 4 A4, BILESP -V HMAREARME
# AFRC, [ #4412 0 cm H,O PEEP(ZEEP) it #a 5
P-V %, 23R AMA K7 20 cm H,O
ARV, i Z EZ R RAR,

Jifi B 2 A= V,(PEEP) +AFRC-V ,,(ZEEP)
1.2. 4 WS 45 05 & ik . O M) T ¥ 3 Bk I FE
(MAP) . L>#FEHR) ML 3h 11 815 . @ F /R 88

WSS W KB s R (PIP) VKB F & B (P W F
Y S5E IR (Po) ZE R J1 2 3645 » 331 B i 25 I
MW £ (Cst,Cst =¥ 5 &/ (P~ PEEP))., @B 3h
fk I, FH 1S53 B A %8 30 ik 1L 48 53 s (PaO.) \ 3)
ik — E AL B 4 [ (PaCO,) | I E A8 F1 BE (SaO,) %5 fiti
SEZHIER, FIHEE SR (PaO0,/FiO).,
1.2.5 REWME 544 :PEEP M 0 cm H,O ZF #
Wi, FRiEY 5 cm H,O, &% 15 cm HO, H Al
WA FERES . §K %2 PEEP J5 20 min L
P -V B2 M Bt & 5k 25 R, [) B b M) I 36 3
2 B FE MBS A2 8. PEEP K- FAIHELIBE
BrEREEYIAE. BEHSP -V HERSE
LB LIP, 854k LIP A5 X LIP B4,

1.2. 6 RB&KMF M EERFETWEML, 7
SEf K S Bk 22 2, [ BT R K I S TR L R
HRFHESSNARBRE ., SREERFEE.
1.3 S EFE - BEUNELIREE @R
74 il SPSS 10. 0 KA #EAT AR A R A BE
EFEMZIREEHPZEHAEH LR XA
Student-Newman-Keuls & ; A [W] PEEP Wit Z 3k &
A H Wilcoxon B HE;LIP HE T LIP AE KA
A ELECR A« I,

2 % R

2.1 —BAES:11 BIERE Y BREE R (7.5
6.9)d, BHEMBHGED H(2.31£0. 5, BHEERE
% 518 vk BRI 1F 2 (APACHE 1) % (19. 0+
2.3)45r. 6 BIBEFE,S FIZET. 11 FIBREFEHS
P-V @£ L 4 43 LIP,7 % LIP,

2.2 PEEP M EKBERMKEZHRHBEZM: & 1
FERER,HE PEEP K TMERES, MEKARNAL
(P $9<<0. 01) , A[F] PEEP B} 8 # PaCO,
8 @254k (P #5>>0. 05) ; Mk & PEEP /K PR &,
PEEP 10 1 15 cm H,O f§ PaO,/FiO, 7R B X1 &
(P ¥3<0.05),

#F 1 PEEP X ARDS REMERERM
gt X3 1.0} 2 S [€E))
Table 1 Effect of PEEP on recruited volume and
gas change in patients with ARDS(x+s)

PEEP MEHKER PaCO;, Pa0,/FiO,
(cm H,0) (ml) (mm Hg) (mm Hg)
0 43.9+ 7.1 185.1+ 90.8
5 40.2+15.3 45.8+ 6.5 209.5+ 90.1
10 123.8+43.14 47.7115.6 294.6+137.7"*
15 178.9+43. 54 42.6% 6.5 334.9+124,4*2
F{H 20. 50 0.570 4. 305
P{H 0. 000 0.638 0. 010

¥ :45 PEEP 0 cm H,O & . * P<<0.05; 5 PEEP5 cm H.O i
. 0P<C0.05;1 mm Hg=0.133 kPa
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F 2 PEEP X ARDS RENM AR SOXHDFNEME G +s,n=11)
Table 2 Effect of PEEP on pulmonary mechanics and hemodynamic in patients with ARDS (x+s,n=11)

PEEP(cm H,0) PIP(¢cm H:O) Pyia (em H,0O) Po(cm H,O) Cst(ml/em H;0) HR K /min) MAP(mm Hg)

0 18.915.8 13.7X6.7 4.6L£1.6 42, 71+23.7 104.01£23. 6 78.4116.6
5 23.4X6.6" 19. 1X+6.5" 9.8%+1.9" 41.2123.5 103.41+24.8 80.3+13.4
10 29.018.5" 24.6%x7.9° 14.6X+1.8" 43.71+31.4 104.81£22. 7 76.33+13.4
15 34.8%9.2" 30.618.9" 19.6x2.1" 40.41+24.8 105.8%+21.9 76.3111.6

F{ 8. 937 10. 063 130. 072 0. 035 0.022 0.212

PiE 0. 000 0. 000 0. 000 0.991 0. 996 0. 888§

¥ + 55 PEEP 0 cm H;0 .8 * P<<0.01
so0 b O#LIP W %LIP

2.3 PEEP X ¥ 5K 1FHEmRGE 2).
b PEEP 7k T2 % ,ARDS B ¥ PIP.P,...P. ¥ 8
BN (P $#¥<0.01);Cst LB (P>0.05);
HR 5 MAP R BEE R (P ¥#>0.05),

2.4 MEKARSESGRLIPHXAWE D HEE
PEEP K FH R &, Sk E &5 B FH W m, KAk
SE AR EEMELGE=0.483,P<<0.01), [
PEEP K¥ %& {4 F,LIP 53 LIP B4 & M g ik
HEWBREREEER(P>0.05),

300 ggLe -
—_ W xLIP A
E 200} *

g *
150
3
=
& 100}
#®
sof #I |
0
5 10 15
PEEP{cm H,0)

¥ .5 PEEPS ecm HO Wi * P<{0.05;5 10 em H,O
. % P<0.05; 5 LIP 4 lh . £ P<C0. 05
1 LIP 5% LIP A MIkBREL
Figure 1 Comparison of lung recruited volume between LIP

and non LIP groups

A . LIP 4 & AF PEEP K Fat i &
RAERMAEL, B 2 57K, M & PEEP KT Ry
hn . P 2 AR A B B K A PR ER B B hn (P $9<<0. 05) 5
#£ PEEP 5,10 cm H,O %4 F,LIPA5 X LIP 4
BEMHEKABTHE ZR (P>0.05),PEEP
15 cm H,OB, LIP A B EM I ZKAFRHAE S T
JG LIP 4 (P<C0.05),

3 9 it

{E R &) 1E ARDS {4 ML 5E ) | ¥ F Bt , PEEP
£ ARDS ¥LBGES N H ERJLTEMEET, &
F KRB IBG, 550 b % i 28 . 5T T
1 A 0 BY 470 7 T 0 ER i 4 5 e P IR AT A 5 P A
BB LE 2 —© , 5 F PEEP o] 5 3K 55 B 0 B 40 , 18

0 ‘ 5 10 15 ‘
PEEP(cm H.0)

¥ . 5 PEEPS ecm H,O th§: ® P<C0. 05;
510 em HO HLH . 2P <C0. 05

2 LIPSELIPEREDKRESERDEL
Figure 2 Comparison of Pa0Q,/FiO; between LIP and
non L1P groups

IIshEE R S B SE S E R, I RE B Ul N 545 .
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PEEP X EHM ., AHFEXME P -V th ik
FE R [F] PEEP # i & 5k & f1, v H#7F{r PEEP
i Sk . 25 R B8R, BEE PEEP /KR8, i
HkAFH B, £ PEEP Wit ks 5H
AKFHX. BT ARDS filiEHRE AR —, BKIB G
) it 0 3 4 R AN (6] B o0 A2 PP SURRFF AR " 9 B
HEREW. ®it,PEEP /K& , B 6 5 5K & it
RHHRE, ME R AKX,

ARDS YR S JAYT e £ $% PEEP HAT i
TG —HmRE I Z 5k F A5 % PEEP M. A
22 &N, ARDS ## 5 P -V iR KXW LIP
R RSB 4 K FR 43 B R 7F Ak, L G HE B & T LIP
FE /1Y€ 4 PEEP Wit BARUE . FERBF R H, 4 LIP
ZH ARDS B# /) PEEP & F LIP & /17K FiT, i &
KAEBRMAHSHEM, RAELIP EHZ EREK
Bk EE.

BHEBEEWE, FIENEH ARDS BEEH L
A LIP 3. ZA<4H 11 %) ARDS BREHH 752
EIH&H LIP, % PEEP iy, L LIP B & M
Bk AR B B0, 38R LIP H AN HE 1335 B B
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MWHKEE K, IHKR LR E LIP X% PEEP B
RETREFEAS 38 , T B IR AR 4 i 5 5K OB B /N ok
% PEEP ® KV BRE HHERIE.

LIP BAARARMERMEE BH G
BERE —EMKEPRE . PEEP 3 15 cm H,O K F
B, LIP 408 & it B 5k A B X T 70 LIP 4, iR 7R
A LIP BEEWIBMEITIE A REE & 5 % PEEP fir &
3. LA Roubby A EMFR/NAFA CT Bl E A
[l ARDS B &M EKAMEAIM. #BESP-V #MLK
AHELLIP 8, BRI MR E SRR,
PEEP W fEFH £ 22 & RS FF BOK 5T 09 i 2 B
WAk . B 3k R 8/, H A F] PEEP /K FaS H i &
Sk AR/, TA LIP B E 5 &% 28 2 75 7R L
PEEP £ &4 5 KB AHE M 1E A, #HIE PEEP /K
i L B 3k AR R, W, X T A EIC LIP
# ARDS #2# ,PEEP W& B~V HFFASE .

fifitl 5K & PEEP BB &0 LBV . &0
RERHE PEEP K F- #9380, il 2 5k 28R 38 I iy
EE, B H S IKE &3 B i ek E &
KBTS HEKBREEMARX, EFHS L LIP
G940 B b, B % PEEP /K Emy e, shik & & +5
K8 F A, MR PEEP KF, 4B E13)
FREATHEBZHHRAHBER., #—HRRWE
WREESLIP THEBE,

AR SR A BTSN A, BT R 4R A R 1 1 A b ik
B PEEP" (HETEAM R PRI, EWIEATH
BT, BEHSIRNEHF B G E PEEP #9503
T B B k., X 5 Mergoni XK G RAMHE ., FH
AT LA S o AR HE Bl IR 7 9 AE Ak SR ik % PEEP 3¢
ANVTAT it B 5K 2 BR AR B 38 0 A [ B, 78 285 M It 57 1
MEH AR, FHES PEEP 7E 5 5K 1B R iy
[ B 5 38 BUR FE FF BORAS T ML kB <,
it Y 2t B R 2 T 2 o AR At O 7 44

R PEEP KPR, M KARBR HRE
W SGEE &N, 7 PEEP 34 15 cm H,O &Y,
BEM PIP B 4855 35 em HLO, T TEME T E
SREREH. B HTEARRPRMWET 349K
- PEEP it & sk A R A5 b, iR E PEEP ¥ 5
Mk ARABAE BN NEFLERESE
= i) PEEP, £t & 5k 28 B i B2 3 Ny PEEP
AIAE A B &,

B2 (5 I i Tk 2 ARDS HLBGE S IE
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