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Background: Hypoxemia is esti-
mated to complicate 30%–50%
of postoperative abdominal
surgery cases, and respiratory
failure requiring endotracheal
intubation may occur in 8%–
12%.1,2 Continuous positive air-
way pressure (CPAP) has been
shown to improve oxygenation
after abdominal surgery (pre-
sumably by reducing postopera-
tive atelectasis),3,4 but no trials
have shown a reduction in more
meaningful clinical outcomes in
these patients.

Design: In this prospective, mul-
ticentred, randomized controlled
trial, patients with hypoxemia (ra-
tio of arterial oxygen tension to
inspiratory oxygen fraction
[PaO2/FiO2] ≤ 300) following elec-
tive laparotomy with general
anesthesia were randomly as-
signed to receive oxygen for 6
hours (at FiO2 of 0.5) either by
Venturi mask (control group) or
by CPAP of 7.5 cm H2O. Every 6
hours, patients in both groups
were screened for resolution of
their hypoxemia (PaO2/FiO2 ratio
> 300). The primary end point
was need for endotracheal intu-
bation, which was performed ac-
cording to prespecified criteria,
including severe hypoxemia (arte-
rial oxygen saturation < 80% de-
spite maximal FiO2). The ultimate
decision to intubate was made by
the attending clinician. Sec-
ondary end points included in-
tensive care unit (ICU) and hos-
pital lengths of stay, incidence of
pneumonia, infection and sepsis,
and hospital mortality. Anesthe-
sia, postoperative pain control,
ventilation parameters and respi-
ratory physiotherapy were con-
trolled with protocols.

Results: The trial was stopped
after the first interim analysis

(n = 209) because the intubation
rate in the oxygen plus CPAP
group was lower than in the
oxygen only group (1% [1/105]
v. 10% [10/104], p = 0.005).
Severe hypoxemia was the indi-
cation for intubation in 9 of the
11 patients. Several secondary
end points also favoured the
CPAP group, including reduced
incidence of pneumonia, infec-
tion and sepsis. There were no
significant differences between
the groups in hospital mortality
or in ICU or hospital lengths
of stay.

Commentary: This well-designed
trial showed that CPAP reduces
the need for intubation and me-
chanical ventilation in patients
with hypoxemia after abdominal
surgery. Strengths of the study
included strategies to minimize
the inherent potential for bias
given its unblinded design (e.g.,
use of prespecified intubation cri-
teria and standardized protocols
to control for potential con-
founders). The study’s generaliz-
ability is limited by its restrictive
inclusion criteria (e.g., no cardio-
vascular, pulmonary, malignant,
infectious or severe renal disease,
no obesity, and no facial, neck or
chest wall abnormalities). Fur-
thermore, most CPAP delivery
systems in Canada involve a face
or nasal mask. This trial used a
helmet for CPAP delivery, which
may have contributed to the un-
usually low rate (4%) of intoler-
ance to therapy.

Administration of CPAP re-
quires close supervision in a
monitored setting, and routine
delivery of CPAP in postopera-
tive units would necessitate sig-
nificant changes in training and
staffing. It should also be noted
that the primary end point (intu-
bation) occurred relatively infre-

quently (n = 11), and just a few
more events in the CPAP group
would have rendered the results
statistically nonsignificant. Pre-
vention of endotracheal intu-
bation is clearly desirable, but
associated reductions in more
convincing end points (e.g., ICU
length of stay and hospital mor-
tality) were not observed.

Practice implications: This
study demonstrates that the use
of CPAP to treat postoperative
hypoxemia probably decreases
the need for intubation and me-
chanical ventilation and appears
to be safe. The potential bene-
fits of this treatment will need to
be weighed against practical im-
plications for training, staffing
and resources. The helmet sys-
tem used to provide CPAP in
this study is currently not widely
available in Canada, and deliv-
ery of CPAP using face or nasal
masks may not be as well toler-
ated by patients.
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Can CPAP prevent the need for endotracheal intubation
in patients with hypoxemia after abdominal surgery?
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