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Lung protective mechanical ventilation in paediatric
cardiac surgery
Thierry V. Scohy
Department of Anesthesia and Intensive Care, Amphia Hospital, Breda, The Netherlands

General anaesthesia is known to promote atelectasis, which leads to reductions in lung
volume, lung compliance and arterial oxygenation [1]. The goal of mechanical ventilation is to establish an acceptable level of gas
exchange, while preventing ventilator induced lung injury (VILI). Atelectotrauma,
causing VILI is avoided by preventing repetitive re-opening of atelectatic lung areas and
thus by decreasing alveolar stress [2]. Optimizing alveolar recruitment by alveolar recruitment strategy (ARS) and maintaining
lung volume with adequate positive end-expiratory pressure (PEEP) prevents lung injury by
decreasing alveolar stress [3-5]. In our previous study we proved that ARS + PEEP of 8
cm H2O significantly decreased ventilation
perfusion mismatch and improved dynamic
compliance of the respiratory system (Crs),
oxygenation and end-expiratory lung volume
(EELV), in children under general anesthesia
[6].
However, in children after cardiac surgery for
congenital heart disease it has been shown
that mechanical ventilation with PEEP levels
above 6 cm H2O decreased pulmonary
blood flow [7] and cardiac output [8,9].
In adult patients, it has been shown that a
lung protective ventilation strategy does not
increase RV outflow impedance after cardiac
surgery [10,11]. RV outflow impedance can
be assessed by the mean acceleration
(Acmean) of the pulmonary artery flow [11].
This, together with the fact that PEEP has its
most beneficial effects when Crs is maximized [12], proved that a lung protective
ventilation strategy after a recruitment strategy did not increase RV outflow impedance
compared to ZEEP, in paediatric patients undergoing cardiac surgery.

According to our results lung protective mechanical ventilation can safely been applied
in children.

References
1. Rusca M, Proietti S, Schnyder P, Frascarolo P,
Hedenstierna G, Spahn DR et al. Prevention of
atelectasis formation during induction of general anesthesia. Anesth Analg 2003; 97: 18351839
2. Pinhu L, Whitehead T, Evans T, Griffiths M.
Ventilator-associated lung injury. Lancet 2003;
361: 332-340
3. Tusman G, Bohm SH, Tempra A, Melkun F,
Garcia E, Turchetto E et al. Effects of recruitment maneuver on atelectasis in anesthetized
children. Anesthesiology 2003; 98: 14-22
4. Amato MB, Barbas CS, Medeiros DM, Magaldi RB, Schettino GP, Lorenzi-Filho G et al. Effect of a protective-ventilation strategy on mortality in the acute respiratory distress syndrome. N Engl J Med 1998; 338: 347-354
5. Kaditis AG, Motoyama EK, Zin W, Maekawa
N, Nishio I, Imai T et al. The effect of lung expansion and positive end-expiratory pressure
on respiratory mechanics in anesthetized children. Anesth Analg 2008; 106: 775-85, table
6. Scohy TV, Bikker IG, Hofland J, de Jong PL,
Bogers AJ, Gommers D. Alveolar recruitment
strategy and PEEP improve oxygenation, dynamic compliance of respiratory system and
end-expiratory lung volume in pediatric patients undergoing cardiac surgery for congenital heart disease. Paediatr Anaesth 2009; 19:
1207-1212
7. Hausdorf G, Hellwege HH. Influence of positive end-expiratory pressure on cardiac performance in premature infants: a Dopplerechocardiographic study Crit Care Med 1987;
15: 661-664
8. Shekerdemian LS, Bush A, Shore DF, Lincoln
C, Redington AN. Cardiopulmonary interactions after Fontan operations: augmentation of

EACTA 2012 | Abstracts | Invited speakers

cardiac output using negative pressure ventilation Circulation 1997; 96: 3934-3942
9. Williams DB, Kiernan PD, Metke MP, Marsh
HM, Danielson GK. Hemodynamic response
to positive end-expiratory pressure following
right atrium-pulmonary artery bypass (Fontan
procedure) J Thorac Cardiovasc Surg 1984;
87: 856-861
10. Reis MD, Gommers D, Struijs A, Meeder H,
Schepp R, Hop W et al. The open lung concept: effects on right ventricular afterload after
cardiac surgery. Br J Anaesth 2004; 93: 327332

85
11. Reis MD, Klompe L, Mekel J, Struijs A, van
Bommel J, Lachmann B et al. Open lung ventilation does not increase right ventricular outflow impedance: An echo-Doppler study. Crit
Care Med 2006; 34: 2555-2560
12. Ward NS, Lin DY, Nelson DL, Houtchens J,
Schwartz WA, Klinger JR et al. Successful determination of lower inflection point and maximal compliance in a population of patients
with acute respiratory distress syndrome. Crit
Care Med 2002; 30: 963-968

