
Complications Following
Pulmonary Lobectomy: The Role
of Helmet Noninvasive Ventilation

To the Editor:

We read with great interest the paper by
Barbagallo et al on prophylactic use of hel-
met CPAP after pulmonary lobectomy: a
randomized control trial.1

Noninvasive ventilation (NIV) is a type
of ventilation that does not require place-
ment of an artificial airway. Selection of
ventilation interfaces and the type of venti-
lator are the most important and influencing
factors. Different types of interfaces have
been developed over the years, but none
have been clearly proven superior to an-
other.2 Only a little attention has been paid
to the type of interface used. Data on NIV
in the postoperative setting are selective. The
results published by Aguilo et al3 and Per-
rin et al4 prove the aspects of improvement
in oxygenation and pulmonary function
postoperatively. The paper by Barbagallo
et al has enlightened the short duration of
beneficial effects of NIV on oxygenation.

The objective of the study was to under-
stand the effects of helmet NIV in patients
post pulmonary lobectomy. The helmet in-
terface, which is a recent introduction, has
some important advantages in terms of im-
proved tolerance, allows acceptable interac-
tion with the environment, and can be used
in different anatomic situations, such as
edentulous and facial trauma patients. It also
does not cause skin lesions. The helmet im-
proves comfort, which permits longer peri-
ods of NIV delivery. However, because hel-
mets are larger than facial masks, the
pressure within the system during ventila-
tion may be dissipated against the high com-
pliance of the helmet, thus interfering with
correct pressurization and ventilator func-
tion.5-8

We did not understand why the authors
chose to compare helmet interface over ox-
ygen therapy via face mask. We would like
to ask the authors why they did not consider
comparing helmet interface versus com-
monly used interfaces like facial interface.
This type of comparison will provide a bet-
ter insight on the beneficial effects of hel-
met interface in terms of tolerance and pa-
tient-ventilator synchrony.9 Age � 60 years
and COPD may have caused some amount
of confounding in the study.10 The authors
could have studied the number of ventilator

alarms, disconnection, complications (eg,
nasal breakdown),11 and total number of
trouble-shootings that would provide insight
on additional benefits of the helmet inter-
face.

Overall, it is doubtful whether the bene-
ficial effect obtained was due to CPAP or
helmet interface.
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The authors respond to: Complications
Following Pulmonary Lobectomy: The
Role of Helmet Noninvasive
Ventilation

We thank Unnikrishnan and colleagues
for their interest in and comments regarding
our recently published paper, outlining the
benefit of the prophylactic use of helmet
CPAP (hCPAP), in comparison to air-en-
trainment mask after pulmonary lobec-
tomy.1 Our standard postoperative protocol
after pulmonary lobectomy considers the use
of air-entrainment mask with FIO2

of 0.4 in
air. It is reported that postoperative pulmo-
nary complications can reach an incidence
of 15-18%.2,3 In particular, acute respira-
tory failure after lung surgery is fatal in up
to 40% to more than 60%.2 In these circum-
stances, we conducted a prospective ran-
domized controlled study with the aim to
evaluate the effectiveness of the prophylac-
tic application of CPAP delivered by hC-
PAP to improve oxygenation (PaO2

/FIO2
), in

comparison to oxygen therapy over an air-
entrainment mask (FIO2

0.4).
We found a significantly better PaO2

/FIO2

after hCPAP, compared to the control group
(P � .001) after the second cycle of CPAP;
however, this improvement was not long
lasting and PaO2

/FIO2
values were not sig-

nificantly different in either group after
24 hours, 48 hours, and 1 week.

Additionally, postoperative complica-
tions were not statistically different in either
groups. Finally, patients receiving postop-
erative hCPAP had a significantly shorter
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hospital stay, in comparison to the control
group (P � .042).

Dr Unnikrishnan and colleagues reported
their indecision about the comparison of hel-
met interface over oxygen therapy via com-
monly used face mask. The authors’ inter-
est was to compare the standard institutional
method of oxygen delivery after pulmonary
lobectomy to a noninvasive method of ven-
tilation, and not to compare 2 different ways
(helmet and mask) of positive pressure ox-
ygen supply. As described in the paper, the
choice of the helmet interface was made by
a definitely better acceptance, as compared
to an oronasal mask.4,5

Comparing helmet interface versus fa-
cial interface, as proposed by Unnikrishnan
et al, could certainly be the aim of a subse-
quent study.
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Noninvasive Mechanical
Ventilation and Helmet After
Lung Resection: Oxygenation
Improvement: A Small Step or a
Large Step?

To the Editor:

Noninvasive ventilation (NIV) may con-
trol the incidence of postoperative compli-
cations in selected patients who develop hy-
poxemia after some elective thoracic and
abdominal surgery. As a prophylactic inter-
vention, NIV may be important in patients
at risk of hypoxemia after cardiac surgery
or lobectomy.1,2 After lung surgery, early
NIV may reduce pulmonary dysfunction and
improve respiratory function.3

Barbagallo et al4 used helmet for pro-
phylactic CPAP following lung resection
and found short-term improved PaO2

/FIO2

and shorter hospital stay, but no difference
in complications. These results may improve
our understanding of postoperative ventila-
tory support for preventing postoperative
complications, but we see 5 important is-
sues with their methods and results.

First, the extent of lung resection (lung
lobectomy) means that the postoperative
lung function in their patient population
(which had a mean FEV1 of � 85% of pre-
dicted and a mean FVC of � 90% of pre-
dicted) was not substantially affected, and
this may explain the high success rate in the
Barbagallo et al study.

Second, the preoperative arterial blood
gas exchange is a key to understanding their
results, but PaO2

/FIO2
immediately before ini-

tiating helmet CPAP (hCPAP) was not re-
ported, so we can’t determine the benefit
obtained after the first hCPAP cycle. The
study could not be blinded, but were any
similar postoperative supportive measures
used in the control group?

Third, it is not known whether prophy-
lactic hCPAP resulted in overtreatment of
some subjects.

Fourth, the relationship between im-
proved oxygenation and hospital stay is un-

known, and hCPAP only transiently im-
proved oxygenation and did not significantly
influence complications, so it is doubtful
that hCPAP influenced stay. We would like
to know the relationship between a short-
term improved oxygenation and the deci-
sion to discharge the patient earlier, which
might have been influenced by physician
bias, since the surgeon responsible for the
discharge knew that the patient was given
hCPAP.

Fifth, the relationship between the exis-
tence of minor complications in the hCPAP
group versus the control group is interest-
ing. Considering the absence of complica-
tions in the hCPAP group, the stay should
have been compared to the stay of patients
without major complications, and not to the
stay of the control group, which had 4 pa-
tients with pneumonia and wound infection.

More studies are needed to determine
hCPAP’s effects on prognosis and postop-
erative complications. Also the presence of
associated comorbidities at various postop-
erative periods needs to be studied.2,5-7 De-
spite these limitations and the necessity of
randomized trials, we should consider hel-
met as a prophylactic and therapeutic tool
to improve gas exchange in postoperative
patients.2,8 We compliment them on their
study.
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