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Different PEEP  Effects on ILung Volume According to  Underlying
Lung Disease in Patients with Auto-PEEP

Jang Won Sohn, MD., Younsuck Koh, MD.'

Department of Internal Medicine, Hanyang University College of Medicine, Division of Pulmonary and Critical Care Medicine,
Asan Medical Center, University of Ulsan College of Medicine

Background : The effect of PEEP(ed note: Define PEEP.) on the lung volume in patients with auto-PEEP during
mechanical ventilation is not even. In patients with an expiratory limitation such as COPD, a PEEP of 85% from
an auto-PEEP can be used with minimal increase in the lung volume. However, the application of PEEP to patients
without an expiratory flow limitation can result in progressive lung. This study was carried out to evaluate the
different PEEP effects on the lung volume according to the different pulmonary diseases.

Methods : Sixteen patients who presented with auto-PEEP during mechanical ventilation were enrolled in this
study. These patients were divided into 3 groups: asthma, COPD and tuberculosis sequela (patients with severe
cicatrical fibrosis as a result of previous tuberculosis and compensatory emphysema). A PEEP of 25, 50, 75 and 100%
of the auto-PEEP was applied, and the lung volume increments were estimated using the trapped lung volume.
Results : In the asthma group, the trapped lung volume was not increased at a PEEP of 25 and 50% of the
auto-PEEP. This group showed a significant lung volume increment from a 75% PEEP. In the COPD group, the
lung volume was increased only at 100% PEEP. In the tuberculosis sequela group, the lung volume was increased
progressively from low PEEP levels. However, a significant increment of the lung volume was noted only at 100%
PEEP.

Conclusion : The effects of the applied PEEP on the lung volume were different depending on the underlying lung
pathology. The level of the applied PEEP >50% of the auto-PEEP might increase the trapped lung volume in patients
with asthma. (Tuberc Respir Dis 2004, 57:567-572)

Key words : Auto-PEEP, Applied PEEP, Trapped lung volume, Asthma, COPD
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Table 1. Clinical characteristics and respiratory mechanics of asthma, Tb destroyed lung and COPD group.

Asthma group

Patinet Age/sex Auto-PEEP Trapped vol. Compliance Resistance
No. (year) (emH:0) (ml) (mfemH:0) (cmHO/L/sec)
‘T' 74/F 10 229 667 453
5 60/F " 370 30 26.7
3 &0/F 65 211 27 285
4 74|F 11 3% 358 383
5 76/F 65 182 258 229
Mean + SD 90+232 2776 +98.10 37.1+£17.01 32.34£9.21
Tb destroyed lung group
Patinet Age/sex Auto-PEEP Trapped vol. Compliance Resistance
No. (year) (cmH0) (m) (mlfemH,0) (emH:0/L/sec)
1 74|F 8 300 30 19.1
2 60/F 6 220 482 40
3 80/F 11 165 154 46.7
4 74|F 10 429 333 3b7
5 76/F 12 150 20 16.5
Mean + SD 94241 2528 £ 114.7 204 +1278 276+10.19
T COPD group
Patinet Age/sex Auto-PEEP Trapped vol. Compliance Resistance
No. (year) (cmH0) (m) (mlfemH,0) (emH:0/L/sec)
1 64/ M 10 397 333 156
2 71/M 8 390 55 97
3 74/M 8 505 65.8 15
4 61/M 8 610 68 16.3
5 71/M 11 572 517 10
6 57/M 17 650 408 20
Mean + SD 10.3+350 520.7 + 109.5 524 + 1364+ 14.4 + 396+

« 1 p<0.01 compared to other group
= 1 p<0.05 compared to other group

+ 1314 ek 4] g+ 59, COPD + 6%, 23
d Wl 5otk (Table 1)

X7k §AL A B 2776 + 98.10m,
COPD<* 5208 + 10950ml, A4 W3kt 2528 +
11479 mlZ COPD 9] X87}2 §40] =3k} (p<
0.01).

auto-PEEP =] 9] 25%, 50%, 75%, 100%<] PEEP
S 47 H43 5 243 L b 842 He dx)
oA 277.0 + 100.97 ml, 280.0 + 103.26 ml, 331.2 +
103.65ml (p<0.001), 390.8 + 112.79ml (p<0.001)%
75% PEEP #4-&%-E # &4°] F7}stsitt. COPD
T 5312 + 11493 ml, 5337 + 11580 ml, 556.2 +
11697 ml, 672.2 + 130.04 ml (p<0.001)Z 100% PEEP
A Al #H &H o] Frtstsinh. A3 Wsktol

A= 256.2 £ 111.31 ml, 285.2 + 131.59 ml, 298.4
+ 12531 ml, 344.8 £ 123.04ml (p<0.001)= PEEP
A8 2715E F 84| A3 St oy &
7b Zo] AA] g}, 100% PEEP A4 Alol gt &7
Aoz oul & ¥3E YeRAth(Fig. 1,2). 7
skt 7o) A A gk (static compliance)< COPD
oA =gkom E7] 7|EA3E COPD ol Al
wrottt (Table 2)

iz

il

& el A= COPD #2jel| 4] PEEPS 482 7
ol auto-PEEP -] 75%¢l| #ll33l= PEEP 714
T v &40 Wshrt glolar A 3hah el A= 50%
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Figure 1. Changes in the trapped lung volume by
PEEP increment. In the asthma group, a significant
lung volume increment was recognized from 75 and
100% PEEP. In the COPD and Tb destroyed lung
group, the lung volume was increased only at 100%
PEEP.

ZEEP: zero end-expiratory pressure
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Figure 2. Percentage changes in the trapped lung
volume compared with the lung volume at ZEEP.

PEEP 7H]= ®37} {13l ou 75% PEEPl"%Ei ¥ &
e F7He Btk A3/ Ws} i+ PEEP 489
Z715H # &2 o] AAs et o g
f49] Z7h= 100% PEEP A& Aloqt vebyict
Auto-PEEPS ®.¢ $kx}o]l 7] PEEPS #-&-381= 714
& olfr+= auto-PEEPe] oJ&l F71¢l &7] e
PEEPS #-g8}o] Aok Zlolth. ufebr] 24 PEEP
< A8sh= 22 24837 (control mode ventilation)
WA B th= o] 7] (weaning mode ventilation) ©
ot 2y olgv)e] dabe 2k S0 glof
SEFste] AR WaHH, auto-PEEP A4 2=

afte] 149} e gy
o8 47 Fiioui auto-PEEPH.U} W& 432
PEEPL o b 85 x| Sabo] gHe] A,
g:ﬂ Nzloﬂ o33kS- u] ]x] O}J_ Jﬂ 9..%401]1: qu_.a
goha Az giey. weba auto-PEEP B.rt
9] PEEPS b 483 o glvfar <
}$1t}. Ranieri 52 COPD 84+5 did o2 o o
Foll A auto-PEEP %] ¢] 85%] 3i9-34= PEEP 7}
A v 849 ¥gl glo] A8 4 °l—°—~ B339
o, Z1eju COPD o] 9] e] 3442 tide & A
A o d3E BojTo, 919 7MY 8_— T gl A
AgHo AL & & glgo] deA Ak, Tuxen
AHEAE diFos & AFor, 5emH0 o]
PEEP2 # 84 ¢ F715 7hA9F hashA] grial
319191, Georgopoulous & auto-PEEP©] 91+ #
Aol 4] PEEP A4-2] 235 43| o5317] oyt
T TN B AN R, 71E A At g
3t7 COPD #Atell A= 75% PEEP 4§ 7HA& 4|
$49] S7F fldar A @Al M= 75% PEEP
Hgo = e o §49 7S Bk Eek A4
24| auto-PEEP & AT wf Fojeljof & 32,
A2 Bxe] 7)1 Fd= 7he Aol glo] V1= H4 e
AE7F FAIR WS 4 9low, oldl wEkA] auto-
PEEP A& A2 Wigh = glona 2 54 3
ojo} ghrbe Aot}

COPD(emphysema) 3FAtol| A auto-PEEPo] 2HA8
ot 717 B Ade I3 R QA %
= WP o g A8 = ¥4 ks (elastic recoil)
3 37) Botel| Av]%el 7}EA= gt
e} %4 7] AEHdynamic expiratory flow limitation)
o] WAIEt7] wjEo|t}” COPD Aol A F7] 7%=
AgErt 57] 7|EA o] o At AR & o
A Stk 54 71FAgke] o3| #AYS auto-PEEPS
27150 ZheliAlE qhEe] wistel Aol glomE
auto—PEEPp_D} w2 =(PEEP)S 443}
NFAEHS dol Es A E WA A

ﬂJ —WN

o] /\/\1

o .

W 5
PE



G AR gdon, #H &A4 ] FtE dojubA] &
= 22y 249 7% Al TR #e 57)A
7&° ols] WS auto-PEEPO A& €] 5ol A 2§
3} PEEP o] 57} 571430 & 2+838}o] vk PEEP
NAE o o] Hak F71e PFol . A
PEEP #-&¢] ¢tgAe 57] Ao 52 7]57 Algho]
EAl=7l Gty 54 V) RASe] EAE &
st Wl B 7HA AvfEe] gl 712 A
M2 54 A7F dojvk= F-99 A sht
of ¢el WstE Fo] 37]F(expiratory flow)e] ¥
E’i

¢

SV} A s Al 54 AT ARl 2
4 Aw7} o] wal

RE M
&7k 1% Wl

o2
>N

S
kS

of
i

=
HorE
2
o
i N
du o
rlr

o By v ¢

o ol
N

E
ol
g

~N
gy B
2
o,
folr 29
UorE ol

o
N4 ook
—_ -

2

)

3

N

)

X

=,

¥o, i,
o
02 ;11}4
 oX,
-
N

ofr
5L

B g
for
N

ol
L
)

N
-~
N
-~
N
=~
ol
o
rw

folr dlo
0

)
i njo
)
o
e
oo
N

rd

=

aly .
o

of
TS
ol
)
>

4
=2
N

ofo
o~
f
rx
o
)\
ol
_O‘L
rir
o
=
N
Hu i

N

2 ox riz |o | of

(o]
-

o

oo

ol

el

&

)

for

N
o 2 9
RN C 2
we o

N

rot L
(o3

S

g

5|

t

]

o

2

oo offl

Q‘L

rir

P

o,

ORR

2 e jo
)
i)

A shte] g2 o g wE ER 2

i (Tb destroyed lung group)< 34 4

R JerHUL A= 7)o} 4G

wkek B H7)E
3

o4 dogn Hu

)
o = e f

)
=0

(

S Hol= ﬂx}ci A

2,
Il
H

A8 F7kste] COPDSt= % Fde Bk
HJu olE A BF 5
A e Ao] F7HARl A

A2 R=3

Tuberculosis and Respiratory Diseases Vol. 57. No. 6, Dec, 2004

WWE— bHEA A8 4 9121%, ! 9.71v A gk
o] glomW ko PEEPAAE # &4 Z7}7} vet

. olo] AAHE-S auto-PEEP®] = @Akl A ¢
Arictol] o)g Ashd R PEEPA 8- gafo] x}o|7}
JE=A Bt &gl
Cet & 2
Z 3% Z quto-PEEPS R 34} 161 )it
g, 94 S 2 S 2 g Ve R
A Al 5 37 B4 For B

)
N

} auto-PEEP =x]2] 25, 50, 75, 100%°|
= PEEPS A 83tal X3 7848 543}
¥ §4<] S7HE s

4 1}

A4 3 ol A= 75% PEEPR-E ) Mq =
7k7F ojm] Al YEbTh COPD el A= 100%
PEEPol A # §2lo] F7} sl 237 tﬁﬁ} o]
A& 9 PEEPIAE ¥ &4 o] Frtele A

oy AR o gl S7k= 100% PEEP
o A ¥k LERSE T

4 2.

Auto-PEEPE Hol= oA #H &2 dist
PEEP®] &= #H 9| e Aejol wheh Ikl #4
2} ol A= auto-PEEP <=3] 9] 50%0] 4] & 33}
= PEEP A &8 X3 7}~ g49] 3712 714 % &

o)
A%

{0

OQFQ’L:IZHU[‘_O‘
jﬂgoio
=
W)

_&gg:{mrzﬂlo

_4 of

ot

P

O
r

1. Ranieri VM, Giuliani R, Cinnella G, Pesce C, Brienza
N, Ippolito EL, et al. Physiologic effects of positive
end-expiratory pressure in patients with chronic
obstructive pulmonary disease during acute ventilatory

571



JW Sohn, et al.: PEEP effect on lung volume in patients with auto-PEEP

572

failure and controlled mechanical ventilation. Am Rev
Respir Dis 1993;147:5-13

. Tuxen DV. Detrimental effects of positive end-

expiratory pressure during controlled mechanical
ventilation of patients with severe airflow obstruc-
tion. Am Rev Respir Dis 1989;140:5-9.

. Tobin MJ, Lodato RF. PEEP, auto-PEEP and

waterfall. Chest 1989;96:449-51.

. Marini JJ. Should PEEP be used in airflow

obstruction? Am Rev Respir Dis 1989;140:1-3.

. Armaganidis A, Stavrakaki-Kallergi K, Koutsoukou

A, Lymberis A, Milic-Emili J, Roussos C. Intrinsic
positive end-expiratory pressure in mechanically
ventilated patients with and without tidal expiratory
flow limitation. Crit Care Med 2000;28:3837-42.

. Rossi A, Polese G, Brandi G, Conti G. The intrinsic

positive end-expiratory pressure (PEEPI). Intensive
Care Med 1995;21:522-36.

. Smith TC, Marini JJ. Impact of PEEP on lung

mechanics and work of breathing in severe airflow
obstruction. J Apple Physiol 1998;65:1488-99.

. Rossi A, Brandolese R, Milic-Emili J, Gottfried SB.

The role of PEEP in patients with chronic obstructive
pulmonary disease during assisted ventilation. Eur
Respir J 1990;3:818-22.

. Fernandez Mondejar E, Vaquez-Mata J, Navarrete

Navaro P, Rivera Fernandez R, Torres Ruiz JM, et
al. Increase in lung volume originated by extrinsic

10.

11.

12.

13.

14.

15.

PEEP in patients with auto-PEEP. The role of static
lung compliance. Intensive Care Med 1992;18:269-73.
Georgopoulos D, Giannouli E, Patakas D. Effects of
extrinsic positive end-expiratory pressure on mechanical
ventilated patients with chronic obstructive pulmonary
disease and dynamic hyperinflation. Intensive Care
Med 1993;19:197-208.

Gay PC, Rodarte JR, Hubmayr RD. The effects of
positive expiratory pressure on iso—volume flow and
dynamic hyperinflation in patients receiving mechanical
ventilation. Am Rev Respir Dis 1989;139:621-6.
Rossi A, Santos C, Roca J, Torres A, Felez MA,
Rodriguez-Roisin R. Effects of intrinsic PEEP on
VA/Q mismatching in ventilated patients with
chronic airflow obstruction. Am J Respir Crit Care
Med 1994;149:1077-84.

Kimball WR, ILeith DE, Robins AG. Dynamic
hyperinflation and ventilator dependence in chronic
obstructive pulmonary disease. Am Rev Respir Dis
1982;126:991-5.

Valta P, Corbeil C, Lavoie A, Campodonico R,
Koulouris N, Chasse M, et al. Detection of expiratory
flow limitation during mechanical ventilation. Am J
Respir Crit Care Med 1994;150:1311-7.

Ninane V, Leduc D, Kafi SA, Nasser M, Houa M,
Sergysels R. Detection of expiratory flow limitation
by manual compression of the abdominal wall. Am

J Respir Crit Care Med 2001;163:1326-30.




