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Effects of different levels of positive end expiratory pressure on lung recruitment and hemodynamics after
sustained inflation in acute respiratory distress syndrome in sheep XU Leis WANG Shu - peng, ZHANG
Na - zin, QIN Ying - zhi. Intensive Care Unit, Tianjin Third Central Hospital, Tianjin 300170, China
[Abstract] Objective
(PEEP) on recruitment and hemodynamics after sustained inflation in acute respiratory distress syndrome
(ARDS) in sheep. Methods
with warm normal saline. Pressure - volume (P -V) curves were traced using the low flow technique and the
upper inflection point (UIP) was determined. Sustained inflation was exercised at the pressure of 5 cm H,O
(1 cm H,O=0. 098 kPa) below UIP, and the sheep were divided into groups according to different PEEP
levels (PEEP5, PEEP10, PEEP15, PEEP20). Hemodynamics and lung mechanics values were recorded
during the 2 hours of recruitment, and biopsy was performed at the end of the trial. Results There was no
effect on hemodynamics and recruitment in 2 hours in PEEP5 and PEEP10 groups, but oxygenation was

To study the effects of different levels of positive end expiratory pressure

Twelve adult sheep were anaesthetized and ARDS was induced by lung lavage

found to be decreased in PEEPS5 group, and focal alveolar collapse was found in pathological examination.
When the PEEP level reached 15 cm H;O, there was significant elevation in central venous pressure (CVP),
and cardiac index (CI) fell remarkably, but oxygenation index and lung mechanics were improved and stable
in 2 hours. Conclusion Our study demonstrates that it can obviously improve oxygenation when PEEP is set
at 10 - 20 cm H,O, oxygenation can be obviously improved, with little disturbance to hemodynamics in case
cardiac function is normal.
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150 mm Hg(1 mm Hg=0. 133 kPa) , -3 B v i &
2 (12. 0£ 3. 6)ml/kg, W5 ¥ R A LK B (FiO,)
TR 0. 80, KRS AL , M #ITYVIHE R, H 1T
M CT ¥4, WM i SRAF L . Bl J5 LA 4 2 4 BRI
E By & % )5 PEEP /K F (5, 10, 15 120 cm H,O
(1 em H,O = 0. 098 kPa)) 4 4 PEEP5, PEEP10.
PEEP15.PEEP20 4,

1 1R2RBEHERRH
Table 1 Basic data of 12 sheep

7] B (x L) i BiE(cts)
FCA 8.48012.117 || B (cm) 112.100+1. 930
&R E (kg) 35.47013. 662 | AR (m?) 1.013+0. 054

1.3 PSRRI L. EHARE 2 h QS E
#r ki 5T R B AR 50 mg, LA SE 2RSS, R A K
W (6 L/min) L #iCHERSE-BHE - VO
£ . M A Boltzmann XL & i 28 ¥ BIRY 8 H dh
28 b 3% & (upper inflection point, UIP),ig & P -V
H 2@y UIP; K <GB E 7 B HGE SR (airway
pressure release ventilation, APRV), E /7 LR R
UIP—5 ecm H,O G (32. 04£5. 9Yem H,O), B E
BFE] Y 20 s, (R EBTIE] R 0. 5 s, Fr LAY (6] &% H I 1%
SETE 60 s, H K G 4EF PEEP K PR EHE, BSHE
KW : 1A : E)JFiO, MR HRE AT, BK
B (VoORFEE 6 ml/kg, W 2 h FHERELE., 1T
CTRE RMEBLANKPXLE, HL. P T34
e R T 2 ) B B A A S AT 1R R R IR A .

1.4 HEWESGHITEMT . ERKATENZ, &3k
J§ 0.5.1.0.1.5 F1 2.0 h [&] b7 5 M 5 35 3 ik |
(MAP). > (HR)., .0 # X FE (center venous
pressure, CVP) [0 HEIM 35 ¥ (CD . 40 I & fE 38
¥ (SVRD). PaO,/FiO,. 3 fk L — & & & 4 &
(PaCO,) . 3 ik Il & 48 F & (Sa0,) . FHRIEE S
(Pmean) . 5 8 H 77 (Raw) f1 i & Z5 I & 4 (Cdyn)
L B A B AR 2O RR it b
FER A SPSS 11. 0 SEit 3460, &5 A B9 L B8R A

B EH LS (one - way ANOVA) , LR
HqRk,P<0.05 hERBEAFRIHTFEX.
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Figure 1 Changes of Pmean under different PEEP level
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Table 2 Changes of hemodynamics and oxygenation indexes in PEEPS group(x+s.n=12)

57 K 3 g H¥E0.5h H¥E1.0h H¥E1.5h EikfE 2.0h P
MAP(mm Hg) 86.50 + 9.27  85.40 +£10.53 86.50 + 9.88 87.30 £ 9.72 85.20 %+ 9.29 0. 982
HR (3K /min) 85.80 X 6.65 84.80 * 8.13 83.40 + 9.27 88.30 £ 9.28 85.30 *10.65 0. 755
CVP(mm Hg) 5.00 + 0.60 5.42 + 0.67 5.33 + 0.65 5.67 £ 0.49 5.58 * 0.52 0. 068
CIKL » min™! » m~2) 3.85 t+ 0.37 3.95 = 0.38 3.86 + 0.57 4.03 £ 0.53 3.86 + 0.47 0. 894
SVRIkPa »s « L=!' - m™2) 119.79 +21.40 148.37 +£28.30 154.56 +£30.04 147.68 +19.93 150.27 +20.77 0. 965
Pa0;/FiO;(mm Hg) 121.18 128.18 280.43 +£72.68* 232.53 +62.99" 201.45 +66.54" 178.76 +51.04* 0.000

PaCO;(mm Hg) 33.15 *+12.37  45.07 *+ 5.28
Sa0, 0.861+ 0.043  0.949+ 0.033"

TS5 EKATRIZI L. - P<<0.05

50.80 + 8.17 54.38 +12.45 57.54 +13.78 0. 081
0.920+ 0.042* 0.876% 0.051" 0.045* 0.000
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%3 PEEP10 AMMKHERERMBIFEMLG+s,n=12)
Table 3 Changes of hemodynamics and oxygenation indexes in PEEP10 group(x+s,n=12)
Lo L3001 Hik/50.5h HikE1.0h HiKE1.5h Bk 2.0h P{E
MAP (mm Hg) 99. 60 £ 9.71 93.30 + 7.67 92.90 + 9.52 93.70 + 7.98 92.60 £+ 8.43 0. 261
HR (3K /min) 96.10 +10.93 93.30 + 8.00 95.10 +10.92 90.00 *+ 6.93 91.80 + 8.07 0. 486
CVP(mm Hg) 6.75 £ 1.71 7.67 £ 1.72 7.58 + 1.88 7.83 £ 1.34 7.67 + 2.02 0. 580
CI(L * min~! » m™2) 4.71 £ 0.62 4.84 + 0.75 4.79 £ 0.49 4.58 L 0.64 4.65 + 0.71 0. 865
SVRI(kPa +s « L~'+«+ m™2) 154.46 +21.76 139.72 +22.67 138.34 +18.61 147.11 £23.62 144.55 +30.07 0. 475
Pa0,/FiO;(mm Hg) 141.72 +33.72 485.57 +30.59" 446.23 +37.28" 417.97 +26.48" 406.06 +£25.81" 0. 000
PaCO;(mm Hg) 19,38 £13.25 39.83 +19.34 41.07 - 18.51 42.57 £18.01 44,03 +£17.52 0. 705
Sa0; 0. 897+ 0. 030 0.996+4 0.002° 0.994% 0.003" 0.989+ 0.005° 0.980-F 0.020* 0.000
B+ 5 BB t 8t * P<0. 05
# 4 PEEP15 AHIMAZHFERERMBHFETMR G Lsn=12)
Table 4 Changes of hemodynamics and oxygenation indexes in PEEP15 group(x+s,n=12)
LN 3K ATER 2 HikEo05h H¥E10h HikiE1.5h HikiE2.0h P
MAP (mm Hg) 87.30 £ 7.72 78.50 + 8.19 76.30 + 7.76 78.30 + 8.62 78.40 +£10.80 0. 027
HR (X /min) 91.30 £10.15 92.20 + 8.15 90.40 + 8.28 90.90 + 9.42 84.40 +13.98 0, 635
CVP(mm Hg) 5.50 £ 0.90 9.25 + 2.14" 9.17 £ 2.52° 9.50 + 2.35" 9.42 £ 2.27° 0. 000
CI(L * min~—! « m~2) 4.50 £ 0.35 4.96 + 0.23 1.86 + 0.31 4.18 = 0.38 4.81 £ 0.33 0.662
SVRI(kPa+s+L~'em™2) 145.48 £22.16 127.24 +42.35 139.66 +27.46 140.26 +31.63 145.88 £37.81 0. 648
Pa0;/FiO; (mm Hg) 139.01 +£27.18 510.98 +38.95" 486.58 +25.57  468.58 +40.38" 455.30 +40.78* 0.000
PaCO;(mm Hg) 52.53 £11.50 37.14 + 8.01" 37.99 + 6.51° 38.88 + 6.28* 41.35 L+ 4.80° 0. 000
SaO; 0.886% 0.033 0.996+ 0.002* 0.994% 0.003" 0.992+ 0.003* 0.989+ 0.005* 0,000
S KETEPRA LB . - P<<0.05
&5 PEEP20 AMIMARHERARBIBIFEENL cE5,n=12)
Table 5 Changes of hemodynamics and oxygenation in PEEP20 group (x+s,n=12)

R b g1 B HKE0.5h HKE1.0h Hik/E1.5h HikE20h PE
MAP(mm Hg) 80.30 + 6.80 70.30 + 6.64 67.80 £ 5.82° 67.40 + 4.42* 65.70 £ 4.19° 0.000
HR (}X/min) 91.60 +11.20 90.20 + 7.53 88.10 & 5.73 88.70 + 7.98 87.30 £ 5.21 0.674
CVP(mm Hg) 5.67 £ 0.89 13.83 + 2.33* 13.58 + 2.33* 13.17 + 2.29° 13.33 + 2.42* 0. 000
CI(L * min™! + m~2) 4.28 + 0.43 3.28 + 0.35" 3.18 + 0.37> 3.24 £+ 0.40* 3.23 £ 0.29* 0.000
SVRI(kPa*s e« L~!em2) 145.86 +£17.57 141.24 +23.27 143.46 +22.70 143.49 +30.77 136.47 £20.61 0, 871
Pa0./FiO;(mm Hg) 166.36 1£32.20 504.25 +54.85" 477.87 +£53.04° 454.72 +40.50" 439.03 +35.66* 0.000
PaCO;(mm Hg) 47.13 + 9.53 37.48 + 8.64° 37.73 + 7.81°* 40.33 + 8.00* 41.28 + 6.93" 0. 040
Sa0, 0.853+ 0.050 0.991+ 0.010* 0.990+ 0.010* 0.987+ 0.010° 0.986+ 0.010* 0.000
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Figure 2 Changes of Raw under different PEEP level
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Figure 3 Changes of Cdyn under different PEEP level
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2 UIP—5 cm H,O AR 3K E F1, 1 EERF A 60 s,
EEMKH %R WEREY, RESYE K,

B TS0 R e 3 B v [0 i B A T S5 300 HE L
B (COBEFE XM SVRI BEK, XM AELCHEER AR B
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2= L BriR , ARDS 3h¥) it B 5 J5 245 5 it 0 B 5k
REREAN ARDS T P EEF Y, PE— &
et . Mid % J5iEH PEEP REH B B8 MEik
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