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(mechanical ventilation); (physiology); (thoracentesis)

Cc = static compliance of the ventilator circuit; Cdyn,rs = dynamic compliance of the respiratory
system; Cdt,rs= effective static compliance of the respiratory system; ARrs = additional (non-ohmic) resis-
tance of the respiratory system; AV =volume change, Est,pl = pleural space elastance during entire thoracentesis;
Est,pl,0.5 = pleurd space elastance during withdrawal of first 500 mL of fluid; Fio, = fraction of inspired oxygen;
P1 = intercept of a computer-fitted third-order polynomia equation of the sow pressure decline and a vertical line
indicating the time of onset of valve closure; P(A-3)O, = alveolar-arterial oxygen pressure difference; PEEP =

positive end-expiratory pressure; PEEPI = intrinsic positive end-expiratory pressure; Plig = pleural liquid
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pressure; Ppeak = peak pressure; Pplat = plateau pressure; Rinit,rs = ohmic resistance of the respiratory

system; Rmax,rs = effective interrupter resistance of the respiratory system; VD / VT = dead space fraction;

VT = tidal volume; Wv = work performed by the ventilator
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30 min
15 min
(Co) =
1.69 mL / cm H,O
(Floy)) 1.0 (VT)
500 mL 60 L / min
(PEEP) 0
cm H,O 2s 8 /min
(Ppeak) (Pplat)
PEEP (PEEPi)
3 4 PEEP
5cm H,0O PEEP 0 cm H,O
PEEPI 5 /min(

) PEEP 5 1 3

4 Ta 7b)
Ppeak Pplat
PEEPI 8
Ppeak Pplat
PEEPI
250 mL
1 (Pliq)



(Validyne MP45 80 cm H,O  Validyne Engineering;
Northridge CA)
(Hans Rudolph 3700
City MO)

cm H,O Validyne Engineering

Hans Rudolph  Kansas

Validyne MP (45 £ 2)

(Gould Clas-
sic 6500 Gould Instrument Systems llford UK)
8

(Transpac IV Abbott
Critical Care Systems North Chicago IL) Plig

VT Ppeak Pplat
(computer-fitted

third-order polynomial equation)

(P1) (3l 1
(Rmax,rs) (Ppeak-Pplat) /
(Rinit,rs) (Ppeak-P1) /
( ) (ARrs) (P1-
Pplat) / el
(AV) [7 8]
AV AV = 0.026 s
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P/cm H,O
2 2 /
Ppeak
Wv ( ) Cdyn,rs
0.003 L (Cst,rs)
VT / (Pplat-PEEPPEEPI)
(Cdyn,rs) VT / (Ppeak-PEEP)
/
J/L 2
(2 )
Pco,
(Pryon SC-300 Pryon
Corporation Menomonee Falls  WI)
Pco, 30 min
VT
500 mL ( 400 650mL)
12 /min( 10 17 /min) FoO,
0.5 ( 035 0.7)
P(A-
)0, 0.8 (Vb) /I VT
(Paco,- Pco,) /
Paco, Pco,
Pco, = Pco, VT
(Ppeak-PEEP) Cc  /VTH
t
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/ / / kg / cm / mL
1/ /50 64 170 CHF, AIDS, , 1750
2/ /35 59 173 , AIDS, , 1050
3/ /85 83 180 CHF , 2 000
4] 175 82 165 , , 1950
5/ /90 46 142 ARF, , 1200
6/ /93 66 183 , 1950
71 /82 75 157 CHF, COPD 7a, , 1100
7b, 800
8/ / 84 45 150 , CHF , 800
66.1 164 1495
4.7 4.6 153
™ CHF ARF
t Flo, 0.05 Flo,
Wilcoxon P VD/ VT 0.1
0.05
Cdt, rs 20% Rmax, rs SPSS (Sigma Stat
20% Cdyn,rs 20 Chicago IL)
10% P(A-8)0, 36 mm
Hg
3 cm H,0
P(A-8)O, 36 mm Hg 8 1
2
2 1 7a 7b
2
1 2
P VT
( ) ( )
Ppeak Pplat  Cdyn,rs PEEP
/ -min?  7.1(0.39) 7.1 (0.39) 1.00 i
Pliq (P = 0.008)
VT/ mL 557 (14.1) 561 (14.6) 0.478W
/L st 1.15(0.014)  1.14 (0.012) 0.159®
Ppeak / cm H,0 43.8 (4.56) 40.8 (3.52)  0.08" 3 Plig 5
Pplat / cm H,0 20.0 (2.99) 17.8 (1.86)  0.186%W Plig
Cdyn,rs/ mL - 14.5 (1.77) 15.2 (1.66)  0.124®
cmH,0! 750 mL
PEEP / cm H,O 5.4 2.9 0.125 Plig 1cmH,O 450 mL
Plig/ cm H,0 11.1 -6.6 0.008@ Plig
@ t @ Wwilcoxon Riq
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4 + 5% VT

(Wv) 95%Cl
0 Cdyn,rs
Cdt,rs
Rmax,rs Cdyn,rs
Cst,rs  Rmax,rs + 5%
Cst,rs  Rmax,rs 95%CI
+ 20%
500 mL
(Est,pl,0.5) 11.2cm H,0 (

2.3) (Est,pl)
12.7 cm H,0 ( 1.7) 4 Est,pl,
0.5 27.2cmH,0 Estpl 16.7 cm H,O

250 mL Pliq

250 1250 mL

9.5cmH,0
3 Rmax,rs  Rinit,rs

ARrs Cst,rs
PEEPI

(P = 0.125) Wv

(P = 0.011) 4
Pao, P(A-a0, Pao,/Fio, VD/ VT

Plig/ cm H,O

-20 : : - '

I
3 Pliq
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vr A
Wv -;—4-—|—- . . .
Rmax,rs E : 4!- :
Cst,rs E : i
-20 -10 0 10 20
4
95%Cl
Cdyn,rs 10% 0.893
(p =0.107) Cd,rs 20%
0.99 (B =0.01) Rmax,
rs 20% 0.967 (B =0.033) P(A-
)0, 36 mm Hg 0.956
(B=0.044) VD/ VT 0.1 0.985
(3=0.015)
[10]
[11 13
Fio, Pao, P(A-a3)0,
Paco,
VD / VT
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Rmax,rs/ Rinit,rs/ ARrs/ cmH,0 - PEEPi / PEEP /
Cst,rs/ mL - cm H,O*! Wv/J-L?
cmH,O-Lt-s! cmH,O-L?-s? Lt.st (cm H,0)
1 14.7 14.0 11.2 87 35 5.3 33.3 315 6/0 0/0 3.97 2.89
2 10.2 10.0 8.5 8.0 1.7 1.9 50.1 47.9 0/0 0/0 2.64 2.45
3 8.0 8.8 5.4 53 26 3.6 37.6 34.0 0/5 0/5 2.35 233
4 14.6 14.8 9.1 9.0 55 5.8 22.0 24.5 4/5 1/5 3.66 3.01
5 7.9 8.4 5.2 58 2.7 2.5 39.1 34.3 1/0 1/0 2.47 254
6 10.4 8.8 6.8 6.4 3.6 2.4 66.3 61.9 0/0 0/0 2.20 1.98
7a 23.3 26.3 156 176 7.6 8.8 34.8 40.9 15/0 10/0 5.06 4.49
7b 27.9 29.6 18.6 195 9.2 10.1 37.4 37.1 12/0 3/0 4.74 3.91
8 22.3 18.1 150 128 7.3 5.3 53.6 458 1/0 1/0 3.65 3.34
15.5 154 10.6 103 4.9 5.1 41.6 39.8 43/11 18/11 3.42 299
2.4 2.6 1.6 1.7 09 1.0 4.4 3.7 0.35 0.27
P 0.93® 0.57® 0.61® 0.220 0.125@ / 1.00 0.011®
@ t ( Wilcoxon (P =0.125)
Cd,rs
1 [14]
8
Brandstetter
(13 Pao, 4 VT 5%
Pao, P(A-8)0;, (16 7]
Pao, P(A-a)O, 12 Ce,rs
(18 19 Perpina [ Agusti
(291 VD / 30 mL/kg
VT
[22]
Plig Cst,rs
20 21 Est,pl 05 Est,
pl 3 Cst,rs 23]
Plig
Cst,rs
Cst,rs (
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Rmax,rs

Rmax,rs (Ppeak-Pplat) /
Pati U
(22
Rmax,rs
Rinit,rs ARrs
Rinit,rs  ARrs
4
Pao, / mmHg P(A-a)O, / mm Hg Vbp/VT
1 101 92 224 234 0.41 0.31
2 78 105 251 199 0.49 0.48
3 81 117 401 359 0.38 0.48
4 170 146 159 187 0.39 0.37
5 81 84 129 121 0.50 0.57
6 103 115 365 343 0.57 0.65
7a 71 75 143 149 0.55 0.54
7b 88 85 138 138 0.55 0.61
8 92 97 227 229 0.48 0.48
96 102 226 217 0.48 0.50
9.9 73 332 28.4 0.024 0.037
P 0.37® 0.34® 0.350
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Cdyn,rs  Wv

Cdyn,rs Wv
Cdyn,rs  Wv
( )
Cdyn,rs
PEEPI
Wv
Wv  Cdyn,rs
2
2 / Wv
Wv PEEPI
COPD
[24]
/
PEEPI

Rmax,rs Cst,rs
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Cdyn,rs PEEPI
ICU

[25]
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