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The Effect of Positive end Expiratory pressure on the Pulmonary
Capillary Pressure in Acute Lung Injury Patients
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Background : Positive end expiratory pressure (PEEP) ventilation is well established as an integral part of the -
management of patients with the acute lung injury. PEEP is a key element in the treatment of hypoxemia
resulting from pulmonary edema. Pulmonary capillary pressure (Pcap) is the most important factor influencing
lung edema formation, and an understanding of how Pcap is altered by variations of PEEP or pulmonary arterial
occlusion pressure (PAOP) is important to improve the treatment of acute lung injury patients. This study was
performed to evaluate the effects of PEEP on the pulmonary capillary pressure in acute lung injury patients.
Methods : This was a prospective study of 11 acute lung injury patients. The effect of PEEP on pulmonary cir-
culation at four different levels (0,4,8, and 12cmH,0) was analyzed. Pcap was estimated visually at bed side with
Swan Ganz catheters. The pulmonary vasculature was analyzed by calculating the pressure difference at the
arterial and venous parts of the circulation.
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Results | As PEEP increased from 0 to 12 emH,0, the mean pulmonary arterial pressure (PAP)-and Pcap in-
creased respectively from 22.7 +74 to 25.3 3&7.3' mmHg and 15.3+3.3 to 17.8 £3.2 mmHg (p<0.05). Similarly,
PAOP increased from 9.8 £2.1 to 12.8+ 2.1 mmHg and the central venous pressure increased from 6.1 +1.6 to
9.3+2.3 mmHg(p<0.05). However, the pressure gradient at the arterial (PAP-Pcap) and venous (Pcap-
Pcwp) parts of pulmonary circulation remained unchanged at all evaluated PEEP levels.

Conclusion : Although Pcap increased gradually with increased PEEP, the pressure gradient at the arterial and
venous part of the pulmonary vasculature remained unchanged at all evaluated PEEP levels in acute lung injury
patients. (Tubercuosis and Respiratory Diseases 2000, 49 : 594-600)
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Table 1. Clincal characteristics of patients.

No Age Sex Underlying disease Lung injury score
1 75 M panperitonitis 7
2 74 M pneumonia 7
3 64 F UTI 8
4 62 M AlIP 14
5 42 M ALI due to NO inhalation 4
6 82 F panperitonitis 6
7 34 M fat embolism 9
8 20 M ALI due to sepsis 5
9 31 F ALI due to near drowing 5
10 19 M pneumonia 7
11 79 M cholangitis 8

AIP : acute interstitial pneumonia

ALI : acute lung injury

UTI : urinary tract infection

*1988 Murray and colleagues : an expanded definition of acute lung injury

Table 2. Initial respiratory states of patients.

No FiO, PaCO,(mmHg) PaO,(mmHg) P/F ratio Compliance(ml/H,0)*
1 0.5 384 116.0 232.0 35.5
2 0.6 57.4 94.8 158.0 43.5
3 0.6 41.6 86.7 145.0 44.2
4 0.8 56.8 68.8 86.0 32.0
5 0.4 37.1 85.2 213.0 83.9
6 0.6 35.5 112.0 187.0 25.0
7 0.5 41.0 149.0 298.0 46.2
8 0.8 67.0 61.0 76.0 37.5
9 0.4 33.3 119.0 298.0 44.0
10 0.4 36.3 87.8 220.0 39.4
11 0.5 37.0 73.0 146.0 32.1

FiQ, : fraction fof inspired oxygen
PaCO, : arterial carbon dioxide pressure
Pa0, : arterial oxygen pressure

P/F ratio : PaO,/FiO,

*compliance of total respiratory system

I:g-

o2 Y. 11389 $xEe] Hi A%
dom d2 8%, oz 3oldw, it ¥
714 d3 9 AdA £ Table 1,29} 2 RE 83X B2 A =2 ARBIgT 5

Aoz Zone MEYE FUstgct 4+ ;ﬁoﬂ

N
2
-l

i3

— 596 —



—~ The effect of positive end expiratory pressure on the pulmonary capillary pressure in acute lung injury patients —

Table 3. Effect of positive end expiratory pressure on hemodynamics and plateau pressure.

{mean+STD.)

PEEP (¢cmH,0) 0 4 8 12
HR (beats/min) 107 +20 109+ 21 110 +21 109 21
OMAP (mmHg) 82+15 84+16 84+14 85+10
€O (L/min) 6.9+1.8 7.9+2.7* 8.5+2.8* 71422
Pl (cmH.0) 13.9+45 16.4+4.5* 19.1 +5.1* 23.5+5.2*%

HR : heart rate

*p< .05 compared with PEEP=0
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MAP : mean arterial pressure
CO : cardiac output Pl : plateau pressure
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Table 4. CVP, PAP, Pcap, and PAQP at different levels of positive end expiratory pressure.
(mean +STD.)

PEEP (cmH,0) 0 4 8 12
CVP (mmHg) 6.1+1.6 74+2.1* 83+2.1% 9.3+2.3*
PAP (mmHg) 22.7+74 23.7+7.8 24.7 +7.8* 25.3+7.3*
Pcap (mmHg) 15.3+3.3 16.6 +3.8* 17 +3.1* 17.8+3.2*
PAOP (mmHg) 9.8+2.1 11.1+2.6* 11.4+2.2% 12.8+£2.1*

CVP : central venous pressure

PAP : mean pulmonary arterial pressure
Pcap : pulmonary capillary pressure

PAOP : pulmonary arterial occlusion pressure
*p<.05 compared with PEEP =0
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