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Clinical study of the setting of positive end expiratory pressure in patients with acute cardiogenic pulmonary
edema during mechanical ventllation ZHANG Wei, HUANG Ling, QIN Yin-zhi, ZHANG Na-zin,
WANG Shu-peng. Intensive Care Unit, Tianjin Third Central Hospital, Tianjin 300170, China

[Abstract] Objective To compare the effects on hemodynamics and lung mechanics when different
positive end expiratory pressure (PEEP) levels were used in acute cardiac pulmonary edema. Methods
Thirty-nine patients with respiratory failure and treated with mechanical ventilation were divided into two
groups according to cardiac index (CI). The changes of hemodynamics (including cardiac output (CO), CI,
pulmonary capillary blood flow (PCBF), central venous pressure (CVP), surround vascular resistance
(SVR)], lung mechanical variables (intrinsic positive end expiratory pressure (PEEPi), peak inspiratory
pressure (Ppeak), mean of airway pressure (Pmean), minute volume (MV), alveolar tidal volume
(Vtalv)], percutaneous saturation of oxygen (SpQ;) and blood pressure (BP) were determined withwhen
selected different PEEP levels under the bi-level positive airway pressure (BIPAP) mode in normal cardiac
function group (n =18, CI 22 2.0 L * min™! *» m™?) and poor cardiac function group (n = 20,
Cl<<2.0L » min~' * m~™%), Results In normal cardiac function group, PEEP has no effect on hemodynamics
when varied from 0 -13 em H;O (1 em H;O=0. 098 kPa), and Ppeak and PEEPi increased with the elevation
of PEEP. Resistance of airway (R) fell when PEEP was increased. However, in poor cardiac function group
SVR, CO, CI showed curvilinear changes with an increase in PEEP, and CO, CI were high when PEEP
changed from 0 to 7 cm H;0, but dropped markedly when PEEP was increased in 13 em H;O, while the
changes of SVR was the reverse of CO and CI. The effects on lung mechanics varied relatively smaller range
when PEEP was set between 5 - 7 cm H;O, and the burden of breathing was slight. Conclusion The mode
of artificial ventilation should be adjusted according to the changes in hemodynamics and lung mechanics.
PEEP should be individualized, and 5 -7 cm H;O (normally below 10 cm H,O) is suitable.

[Key words] acute cardiac pulmonary edema; positive end expiratory pressure; intrinsic positive
end expiratory pressure; mechanical ventilation; hemodynamics; cardiac founction
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Table 1 Effects of different PEEP levels on hemodynamics and lung mechanics in patients of two groups (x=s)

17 % PEEP(em H;0)

2% AR F P

#) 0 5 7 10 13
Rem H:O+ s~ e ml=)) E¥#H 18 14.9%2.7 12.8+2.3 11.5+1.7 11.7£1.6 10.6+£3.4 9,821 0. 000
fET4d 21 16.446.3 15.245.5 15.5+5.7 14.144.3 12.144.7 2.846 0. 028
PCBF (ml/min) E¥4 18 3.3+1.2 3.441.3 3.2+1.3 2.9%1.3 3.0+1.4 0.822 0.512
fiT4d 21 2.440.7 2.740.9 2.310.8 1.940.6 1.9£0.6 3.378 0.012
PEEPi(em H;0) ERE4 18 3.912.7 6.9£2.3 7.44+1.9 .6+3.4 11.546.2 11.743  0.000
fEFd 21 7.3£1.9 7.141.6 9.2£2.1 11.142.4 11.543. 4 8.693 0. 000
CVP(cm H;0) EXE 18 10.34:3.4 12.1£3.5 14.143.7 16.243.9 17.944.5 26.033  0.000
fETd 21 10.6+3.1 12.443.1 14.4£3.0 16.843.3 18.1+4.1 17.703 0. 000
CO(L/min) F#A 18 4.5+2.3 4.742.2 4.4£2.5 4.142.3 4,242.5 0. 453 0. 770
fEFd 21 2.840.7 3.140.9 2.6£0.8 2.3£0.6 2.3£0.7 3.999 0. 005
CIL + min—1+ m~%) EH4 18 2.5+1.1 2.6%1.1 2.4%1.2 2.2+1.1 2.3+1.1 0.808 0.531
fETd 21 1.7£0.5 1.9+0.7 1.6+0.6 1.440.5 1.440.5 2,427 0.053
SVR(kPa + s/L) FHA 18 193.17£82.37 176.914£77.06  197.59486.05 225.354+113.56 212.08+101.53 1.422 0. 229
fEFH 21 264.661:66.95 224.80::62.29 258.57+56.17  299.81+ 89.58 284.82+ 62.92  4.002 0. 005
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Figure 1 Changes of Ppeak and Pmean with different PEEP ﬂkﬁﬂ,ﬁj@%xﬂ—mm@ﬁ#&%g&
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Figure 2 Changes of MV with different PEEP
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