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Study of the effects on the heart function when different positive end expiratory pressure levels were used on
patients treated with mechanical ventilation LI Min, QIN Ying-zhi, MA Li-jun. Intensive Care Unit,
Tianjin Third Central Hospital, Tianjin 300170, China

[Abstract] Objective To study the effects on the hemodynamics and the heart function when different
positive end — expiratory pressure (PEEP) levels were used on patients treated with mechanical ventilation.
Methods Thirty — nine critical patients with respiratory failure and treated with mechanical ventilation, and
hemodynamics was monitored, were divided into two groups according to the cardiac index (CI). Hemody-
namics was measured with non - invasive cardiac output (NICQO) continuously. The changes in hemodynamic
parameters (including cardiac output (CO), CI, pulmonary capillary blood flow (PCBF), central venous
pressure (CVP), systemic vascular resistance (SVR)J, lung mechanical parameters (intrinsic positive end
expiratory pressure (PEEPi), peak inspiratory pressure (PIP), mean of airway pressure (Pmean)J, pulse
saturation of oxygen (SpQO,), blood pressure (BP) and heart rate (HR)] were determined with different
selected PEEP levels of 0, 5, 7, 10 and 13 cm H,O (1 ecm H;O=0. 133 kPa) under the bi - phasic positive
airway pressure (BIPAP) mode in normal cardiac function group (CIZ22. 0L » min™! » m™?, n=18) and poor
cardiac function group (CI<<2.0 L * min™' « m™?, »=18). Results In the normal cardiac function group,
the increase in PEEP led to an increase of CVP, but it had no significant effects on CO, CI, PCBF and SVR;
in the poor cardiac function group, the increase of PEEP led to an increase of CVP and SVR, a decrease of
PCBF, CO, CI, and the latter two variables showed a curvilinear change. In both groups, PIP, Pmean,
PEEPi increased and the resistance of airway (R) fell with the increase of PEEP. Conclusion Under the
condition of mechanical ventilation, when the lung volume was relatively constant, change in PEEP levels
(0-13 cm H;O) had no obvious effects on the normal cardiac function group, but can significantly decrease
right ventricular preload, PCBF and left ventricular preload. Optimal PEEP may improve the cardiac
function. The change in the airway pressure is not consistent with the changes in cardiac function.

[Key words] positive end expiratory pressure; hemodynamics; ventricular function; mechanical
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Table 1 Effects of different PEEP levels on the hemodynamics and the lung mechanical parameters(x+s)

1% PEEP(cm H,0)

B HH Ffi P

) 0 5 7 10 13
Raw(em HoO+s71eml™1) E¥4 18 14.9% 2.7 12.8% 2.3 1.5+ 1.7 1.7+ 1.6% 10.64 3.4%  9.821 0. 000
BT4a 21 16.4% 6.3 16.2% 5.5 15.5% 5.7 14.1% 4.3 14.14 4.7 2. 846 0. 028
PCBF (ml/min) E®A 18 3.3+ 1.2 3.4% 1.3 3.2+ 1.3 2.9% 1.3 3.0+ 1.4 0.822 0.512
BTH 21 2.4+ 0.7 2.7+ 0.9 2.3+ 0.8 1.9+ 0.6+ 1.9+ 0.6 3.378 0.012
PEEPi(cm H,0) E®HM 18 3.9% 2.7 6.94 2.3 7.4+ 1.9° 8.6+ 3.4> 11.54+ 6.2 11.743  0.000
BTH 21 7.3+ L9 7.11 1.6 9.24 2.1%¢ 1114 2.4 11.5% 3.4bc  B.693 0. 000
CVP(cm H,0) E®#H 18 7.6+ 2.5 .94 2.6 10,44 2.7 1194 2.9% 1324 3.3 26.033 0. 000
T4 21 7.8+ 2.3 9.1+ 2.3 10.6%+ 2.2° 12,44 2.4b¢  13.3% 314 17,703 0. 000
CO(L /min) EX#H 18 4.5+ 2.3 4.7% 2.2 4.4+ 2.5 4.1+ 2.3 4.2+ 2.5 0.453 0. 770
T4 21 2.8+ 0.7 3.1+ 0.9 2.6+ 0.8 2.3% 0.64 2.3+ 0.7 3.999 0. 005
CI(L +min~1+m~2) E¥4M 18 2.5% 1.1 2.6+ 1.1 2.44 1.2 2.2+ 11 2.3+ 1.1 0. 808 0.521
BFa 2 1.7+ 0.5 1.9% 0.7 1.6+ 0.6 1.3+ 0.5¢ L4t 0.4¢ 2.427 0.053
SVR(kPa « s/L) E¥d 18 193.2482.4 176.9+77.1 197.6+86.1  225.4%113.6  212.1+10L.5 1.422 0.229
BF4H 21 264.7467.0 224.8462.3 258.6+56.2  209.8% B9.6¢ 284.8% 62.9¢ 4.002 0.005

. 5§44 PEEP 0 cm H O W :*P<C0. 05,5 P<C0. 01; 524 4 PEEP 5 cm HO L #.°P<<0. 05,4P<C0.01; 54 4 PEEP 7 cm H.O H
£ .2 P<C0. 05,/ P<C0. 01; 5441 PEEP 10 cm H20O H.$:8P<C0. 05
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Figure 1 Effect of different PEEP levels on CI in two groups
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Figure 3 Effect of different PEEP levels on Pmean in two groups
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