
Editorials

Does Prophylactic CPAP Have Any Role in Thoracic Surgery?

Despite significant improvement in perioperative man-
agement, the mortality and morbidity after thoracic sur-
gery still remain high.1,2 In a very large database that
included more than 3,000 patients receiving major pulmo-
nary resection for cancer disease, the mortality rates were
4% and 11.5% for lobectomy and pneumonectomy, re-
spectively.3 The main reported causes of death included
acute respiratory failure, myocardial infarction, and hem-
orrhage.3,4 The independent risk factors for mortality were
the transfusion of more than 4 units of red blood cells, age,
a low serum albumin level, coagulopathy, and dyspnea.

Regarding the postoperative pulmonary complications,
Stephan et al found that prolonged air leak and broncho-
pleural fistula were the most frequent, followed by bacte-
rial pneumonia and acute respiratory failure.5 An opera-
tion time longer than 80 minutes, the need of mechanical
ventilation, and an American Society of Anesthesiology
score higher than 3 significantly increased the risk for
postoperative pulmonary complications.5 Conflicting re-
sults regarding the role of pulmonary function tests in
predicting pulmonary complications have been reported.6–8

In a retrospective analysis of patients with pulmonary re-
section, the frequency of acute lung injury and ARDS was
3.9%, and was related to the extension of lung resection.2,9

Acute lung injury/ARDS was present in 2.8% of patients
� 60 years old, and 4.9% of patients � 60 years of age.
The mortality rate in patients with ARDS was higher in
pneumonectomy, compared to lobectomy (33% vs 25%).2

The main pulmonary modifications induced by anesthesia
and surgery are related to the reduction in lung volumes and
in muscle strength. The reduction in lung volumes is related
to the extension of the resections; in particular, the FEV1 is
usually reduced between 0.45–0.84 L, and the FVC between
0.94 and 1.50 L.10 The alveolar collapse is localized in the
more dependent lung regions and may also persist for days
after the surgery.11,12 Consequently, the simultaneous pres-
ence of lung atelectasis, sputum retention, and muscle dys-
function can increase the risk of acute respiratory failure.
Among the different postoperative interventions to prevent/
minimize lung atelectasis, such as an adequate pain manage-
ment and chest physiotherapy, CPAP has been advocated.13

CPAP, in intubated or not intubated patients, by applying a
continuous positive pressure during the whole respiratory cy-
cle,14 should in theory increase the transpulmonary pressure,
restore lung aeration, improve functional residual capacity,
increase oxygenation, and reduce intrinsic PEEP.15 In con-

trast to the good theoretical basis of the application of CPAP
in postoperative lung surgery, data to support it are still lack-
ing.16

SEE THE ORIGINAL STUDY ON PAGE 363

In this issue of RESPIRATORY CARE, Nery et al evaluate
the prophylactic use of CPAP in thoracic postoperative
patients, in terms of pulmonary function and air leakage
through the chest tube.17 Patients were excluded if they
required mechanical ventilation or presented hemodynamic
instability or severe pain. Thirty patients were allocated to
receive, after elective lung resection, 2 daily sessions of
30 min of CPAP delivered via a face mask for 7 days,
compared to only breathing exercises. The level of CPAP
applied was 10 cm H2O. The use of CPAP significantly
increased the FVC and limited the decrease in the perfor-
mance of the 6-min walk test at day 7, compared to day 1.
Although this was not a randomized study, without data on
stay or outcome, the results of this study are welcome, due
the paucity of the data available on this topic. In a previous
study, Perrin et al evaluated bi-level ventilation, at inspira-
tory and expiratory pressures of 8 and 4 cm H2O, in post-
operative lobectomy patients presenting a preoperative
FEV1 � 70% of the predicted value.18 The bi-level ven-
tilation was applied for 3 days. The bi-level ventilation
significantly improved the gas exchange and the spiromet-
ric data, compared to chest physiotherapy.

Along the same line, Aguilo et al investigated the short-
term effects of bi-level ventilation in patients after elective
lung resection.19 The bi-level ventilation was delivered
using a nasal mask with mechanical ventilation with an
inspiratory and expiratory pressure similar to those uses in
the study of Perrin et al.18 After 60 minutes the bi-level
ventilation increased the arterial oxygenation without af-
fecting the carbon dioxide or dead space.

A possible side effect of the use of any positive me-
chanical ventilation, especially after thoracic surgery, is
barotrauma, with well known complications such as pneu-
mothorax and air leak.20,21 The presence of a persistent air
leak has been found to lead to increase in pulmonary mor-
bidity and stay.22,23 Varela et al reported, in a case series
of patients after pulmonary lobectomy, a 9.7% prevalence
of air leak, associated with a higher nosocomial respiratory
infections and pulmonary atelectasis.24
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The risk of barotrauma is directly related to the transpul-
monary pressure. CPAP, and, moreover, bi-level ventilation,
by applying a positive pressure, will increase the transpul-
monary pressure. However, the transpulmonary pressure will
depend on the level of airway pressure, on the mechanical
characteristics of the lung and chest wall,25 and on the level
of muscle activity.26 Thus it is not possible to predict the
“real” risk of barotrauma by the simple airway pressure set on
the ventilator. However, in the previous study,19 as well in the
present, noninvasive ventilation did not cause any increase in
the air leak, compared to chest physiotherapy.17

Based on the available findings, the prophylactic use of
CPAP or bi-level ventilation at a low level of airway pres-
sure is safe and could slightly ameliorate, at least in the
short-term period, the lung function after thoracic surgery.
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