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Abstract Objective: Compared to
oronasal interfaces, a cephalic mask
has a larger inner volume, covers the
entire anterior surface of the face and
limits the risk of deleterious cutane-
ous side effects during noninvasive
ventilation (NIV). The present clini-
cal study aimed to compare the
clinical efficacy of a cephalic mask
versus an oronasal mask in patients
with acute hypercapnic respiratory
failure (AHRF). Design and set-
ting: Randomized controlled study
in a Respiratory Intermediate Care
Unit. Patients: All consecutive
patients admitted for AHRF were
randomly assigned to receive bilevel
NIV either with a cephalic mask
(n = 17) or an oronasal mask
(n = 17) during the first 48 h. Mea-
surements: The main outcome
criterion was the improvement of
arterial pH, 24 h after NIV initiation.
Secondary criteria included PaCO2

and physiological parameters.
Results: Compared to values at
inclusion, pH, PaCO2,

encephalopathy score, respiratory
distress score and respiratory fre-
quency improved significantly and
similarly with both masks. None of
these parameters showed statistically
significant differences between the
masks at each time point throughout
the study period. Mean delivered
inspiratory and expiratory pressures
were similar in both patient groups.
Tolerance of the oronasal mask was
improved at 24 h and further. One
patient with the cephalic mask suf-
fered from claustrophobia that did not
lead to premature study interruption.
Conclusions: In spite of its larger
inner volume, the cephalic mask has
the same clinical efficacy and
requires the same ventilatory settings
as the oronasal mask during AHRF.

Keywords Noninvasive ventilation �
Facial mask � Acute respiratory
failure � Cephalic mask

Introduction

Noninvasive ventilation (NIV) reduces the work of
breathing [1], the need for endotracheal intubation [2–6],
the duration of hospitalization [7], mortality rates [7, 8]
and the incidence of complications [7] in COPD patients
with acute hypercapnic respiratory failure (AHRF).
Clinical studies are still necessary to determine why NIV
fails in approximately 20–30% of these patients [6–10]

and in an even higher percentage of patients with
restrictive pulmonary disorders and AHRF [11]. In an
observational cohort study of non-selected patients,
Girault et al. found that NIV failures during various
aetiologies of AHRF ranged from 35 to 49% [12]. This
rather high failure rate may be due to clinical [1, 10, 13,
14] or technical factors such as ventilatory modes and
ventilatory settings [6, 15]. Finally, poor adaptation to the
nasal/oronasal interfaces may lead to asynchrony, to
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unintentional leaks and may also be responsible for some
cases of NIV failure [16, 17].

While physiological studies comparing different
patient-ventilator interfaces have been performed [18–21],
very few clinical studies have compared their efficacy and
tolerance during AHRF [16, 22–24]. Oronasal masks have
been associated with deleterious consequences such as gas
leaks around the mask, skin breakdown, claustrophobia
and discomfort [25]. In order to limit these side effects,
new interfaces such as the cephalic mask [18] and helmet
[16] have recently been developed, but clinical experience
with these devices is still limited. The cephalic mask
covers the entire anterior surface of the face [18]. Mask-fit
pressure is therefore spread over a larger surface beyond
the nose area, limiting the risk of deleterious cutaneous
side effects.

The cephalic mask has a large inner volume and
therefore a larger anatomical dead space that may inter-
fere with clinical NIV efficacy and patient-ventilator
interaction. However, in a lung model study, Saatci et al.
[21] have shown that its dynamic dead space is not that
much larger when compared to an oronasal mask, prob-
ably because of exhalation ports located on the mask and
possibly also because of stagnant air within the mask that
does not contribute to rebreathing. From the bench model
study of Saatci et al., we may assume that a cephalic mask
is as effective as an oronasal mask but this remains to be
proven in clinical settings. Our study was therefore
designed to assess the clinical efficacy of the cephalic
mask versus a conventional oronasal mask for managing
patients with AHRF.

Patients and methods

Patients

Thirty-four consecutive patients hospitalized in our
Respiratory Intermediate Care Unit (RICU) for AHRF
were prospectively included in the study. The study pro-
tocol was approved by the institutional review board of
Rouen University Hospital. Written informed consent was
obtained from all the patients or a member of their family.
Inclusion criteria were AHRF as defined as an arterial
pH B 7.35 and a PaCO2 C 6.5 kPa, the absence of
immediate criteria for endotracheal intubation and ran-
domization within two hours of admission to the RICU.
Exclusion criteria were AHRF secondary to pneumothorax
or suspected pulmonary embolism (based on high clinical
probability), absence of patient cooperation, facial
abnormalities precluding NIV, previously known oph-
thalmologic diseases and previous home ventilation using
a cephalic or oronasal mask. Endotracheal intubation was
performed in patients with one major or two minor crite-
ria according to Brochard et al. [7]. The major criteria

included respiratory arrest, gasping, coma, agitation
requiring sedation, heart rate \50/min with unconscious-
ness and haemodynamic instability with systolic arterial
pressure\70 mmHg. The minor criteria were respiratory
rate [35/min and above the rate at admission, PaO2

\6 kPa despite oxygen therapy and alteration of the
encephalopathy score. The same criteria were used when
endotracheal intubation was considered throughout the
study period.

Masks

Patients were randomized to ventilate either with a
cephalic (C) mask (Total Face, Respironics, Pittsburgh,
PA) or with a conventional facial (F) mask (ComfortFull,
Respironics). The C mask covers the mouth, eyes and
nose and is maintained in place by two Velcro strips
attached at the back of the head. A soft silicone layer
ensures air tightness. This mask has two intentional leaks
in front of the mouth. The C mask is only available in one
size and is equipped with a safety valve that opens in case
of unexpected ventilator failure. We measured the mask
volumes by filling the interfaces with water. The volume
of water was assessed before and after introducing a
mannequin face inside the interface. We determined that
the inner volume of the C mask, less the volume of water
displaced by the mannequin face, was 900 mL. A recent
physiological study reported a slightly higher value of
967 mL [21]. According to the manufacturer, airflow
through the intentional leaks varies from 24.7 L/min at
a positive inspiratory pressure (PIP) of 5 mbar to
48.3 L/min for a PIP of 20 mbar.

The F mask is an oronasal mask that incorporates
intentional leaks at the junction with the circuit and is
equipped with a safety valve as in the C mask. It has a
silicone cushion and four attachment points for the
headgear to the harness. We determined that the inner
volume of the F mask, less the volume of water displaced
by the mannequin face, was 240–375 mL, depending on
the size (small, medium, large) of the mask. According to
the manufacturer, airflow through the intentional leaks
varies from 20.0 L/min at a PIP of 5 mbar to 42 L/min for
a PIP of 20 mbar. The intentional leaks are always lower
with the F mask than the C mask, whatever the PIP value.

Study design

This prospective randomized controlled study was
equipped with an equivalence hypothesis. The main out-
come criterion was the improvement of arterial pH, 24 h
after NIV initiation. The secondary outcome criteria were:
improvement of arterial PCO2, endotracheal intubation
rates, hospital mortality, respiratory rate, distress score,
encephalopathy score, Glasgow score, adaptation to NIV
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(patient-ventilator adaptation) and mask tolerance as
judged by the patient, RICU length of stay and hospital
length of stay. The study was terminated if there was a
need to change the mask or ventilatory mode or in the
event of death or endotracheal intubation.

Follow-up was assessed by clinical evaluation, respi-
ratory rate and arterial blood gas levels at 1, 2, 12, 24 and
48 h after initiation of NIV. Respiratory distress was
evaluated from the use of accessory muscles and scored
from 0 to 5 according to Patrick et al. [26]. The
encephalopathy score was the sum of flapping tremor,
confusion, somnolence and agitation rated from 0 (absent)
to 1 (mild) or 2 (moderate to severe). Patient-ventilator
adaptation (i.e. patient-ventilator interaction based on
synchronization and pressurization), was assessed by the
respiratory physician on duty and rated from 0 (null) to 4
(optimal). Subjective tolerance of the mask (defined as the
ability to endure the mask) was evaluated by the fol-
lowing question: ‘‘How do you tolerate this mask?’’ and
the patient was asked to rate his sensation using the verbal
scale with a lower limit at 0 (not tolerated at all) and an
upper limit at 5 (very well tolerated). The Glasgow score
was recorded at each time period. The following adverse
events were recorded throughout the study period: facial
skin necrosis, conjunctivitis, gastric distension, aspiration
and claustrophobia associated with the interface.

We used domiciliary bilevel ventilators in pressure
support mode with a fixed back-up rate of 12/min. Inspi-
ratory pressure was initially set at 12 mbar and thereafter
increased in order to optimize patient-ventilator interac-
tion. PEEP was increased from 4 mbar according to
synchronization and hypoxaemia. Inspiratory triggers
were set at the most sensitive level allowed by the venti-
lator and, if necessary, modified in order to optimize
synchronization and to eliminate autotriggering. Expira-
tory cycling was first set at the ‘‘automatic’’ value
displayed by these ventilators or at 25% of peak inspira-
tory flow and secondarily modified in order to optimize
synchronization. Heart rate, non-invasive blood pressure
and SpO2 were continuously monitored. FIO2 was set to
provide a SpO2 C90% and regularly checked with an
oxygen sensor (Oxy 2100, CFPO, France). In parallel with
NIV, all patients were administered standard medical
therapy and respiratory care as prescribed by the physi-
cian on duty. Patients were instructed to use the ventilator
as much as possible during the first day and air leakage
around the mask was regularly evaluated and corrected by
the RICU staff. In our RICU, all the nurses and respiratory
therapists are specifically trained in NIV and a dedicated
senior respiratory physician is on call 24 h a day.

Statistical analysis

Randomization assignment to the C or the F-groups was
performed using the envelope technique. Continuous

variables were expressed as means ± standard deviation
unless otherwise mentioned. Statistical differences
between discontinuous variables were assessed by the
Fisher exact test. Differences between continuous vari-
ables were assessed by the Mann–Whitney test. Evolution
in pH, PaCO2 and respiratory frequency at each time
point were analyzed using a two-way ANOVA. Evolution
in clinical scores was analyzed by the Friedman test and
comparisons between groups at each time point were
performed using the Mann–Whitney test. All statistical
analyses were performed on an intention-to-treat basis
that applied to all the patients. The equivalence of the
masks was defined by an arterial pH difference of less
than 0.05 after 24 h of NIV. The sample size was calcu-
lated with nQuery software (Statistical Solutions, Saugus,
MA). For an equivalence hypothesis, 28 patients are
needed for a study power of 80% and an alpha signifi-
cance level of 0.05. The statistical analyses were
performed using SAS 8.02 software (SAS Institute, Cary,
NC).

Results

Patients

Seventeen patients were ventilated with the C mask and
17 patients with the F mask. Baseline clinical character-
istics (Table 1), pulmonary function tests and arterial
blood gas levels during the 6 months before inclusion
(Table 2) were similar in both groups. A high proportion
of patients had COPD (82% in the C group and 76% in
the F group). A similar proportion of patients in both
groups had been previously treated with home NIV,
exclusively with a nasal mask. Severity at inclusion and
the triggering factors for AHRF were similar in both
groups (Table 3).

Table 1 Clinical characteristics of the included patients

F mask (n = 17) C mask (n = 17) p

Age (years) 70.0 ± 12.0 77.8 ± 8.9 0.0924
Gender (M/F) 13/4 12/5 0.6972
Weight (kg) 81.4 ± 27.7 83.1 ± 19.7 0.7281
Body mass index

(kg/m2)
28.4 ± 9.5 29.3 ± 5.9 0.4513

Current or ex-smoker 13 (76%) 14 (82%) 0.6710
Aetiology of CRF
Obstructive 11 (64%) 14 (82%) 0.5066
Restrictive 4 (24%) 2 (12%)
Mixed 2 (12%) 1 (6%)

Previous home NIV 6 (35%) 8 (47%) 0.7275
Long-term oxygen

therapy
8 (47%) 7 (41%) 0.7297

CRF chronic respiratory failure, NIV noninvasive ventilation
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Patients in the C group were ventilated with the
following ventilators: Breas PV102 (n = 3), Saime VS
Integra (n = 5), Harmony (n = 1), Smartair Airox
(n = 7) and Knightstar 330 (n = 1) barometric ventila-
tors. Patients in the F group used Breas PV102 (n = 4),
Saime VS Integra (n = 4), Harmony (n = 1), Airox
Smartair (n = 6), and ResMed VPAP III STA (n = 2)
barometric ventilators.

Evolution of arterial blood gases

Compared to values at inclusion, pH under NIV improved
significantly with both the C and F masks (p \ 0.0001,
Fig. 1a). pH was significantly improved at H1 with the
C mask (p = 0.0365) and at H12 with the F mask

(p = 0.0066). There were no statistically significant
differences between the masks at any study period. When
measured under spontaneous breathing at H24 and H48,
pH at H24 had improved from the values at inclusion with
both the C (p = 0.0013) and the F masks (p = 0.0003).
Inter-value comparisons using the Mann-Whitney test did
not reveal any significant differences between the masks
at inclusion, H24 and H48.

PaCO2 under NIV improved significantly from inclu-
sion with both the C (p \ 0.0026) and F masks
(p \ 0.0028) but slightly faster with the C mask (signif-
icant at H12 with the C mask vs. H48 with the F mask,
Fig. 1b). There were no statistically significant differ-
ences in terms of PaCO2 between the masks throughout
the study period. Under spontaneous breathing at H24 and
H48, PaCO2 had improved significantly at H24 with the C

Table 2 Pulmonary function tests and arterial blood gas values
measured at stable state under oxygen or room air during the
6 months preceding inclusion in the study

F mask
(n = 17)

C mask
(n = 17)

p

FEV1 (L) 1.0 ± 0.4 1.0 ± 0.3 0.6440
FEV1 (% predicted) 40.8 ± 14.6 38.2 ± 14.2 0.4424
FEV1/VC (%) 56.1 ± 14.9 48.3 ± 13.3 0.3072
FVC (%) 46.0 ± 13.8 56.9 ± 16.4 0.1816
TLC (%) 88.7 ± 43.5 107.3 ± 33.5 0.2270
PaCO2 (kPa) 6.6 ± 1.0 6.7 ± 1.5 0.9566
pH 7.41 ± 0.03 7.40 ± 0.05 0.4459
PaO2/FiO2 286.6 ± 64.1 272.7 ± 58.5 0.4961
HCO3

- (mMol/L) 31.8 ± 4.9 31.8 ± 5.3 0.9950

Table 3 Characteristics of patients at inclusion in the study

F mask
(n = 17)

C mask
(n = 17)

p

Respiratory rate (cpm) 26.3 ± 4.7 24.3 ± 4.2 0.1528
Systolic blood pressure

(mmHg)
121.3 ± 20.0 131.8 ± 35.8 0.0687

Diastolic blood pressure
(mmHg)

59.3 ± 15.8 63.7 ± 12.0 0.3770

Hear rate (bpm) 94.1 ± 24.2 88.2 ± 13.2 0.3041

AHRF triggering factor
Bronchial infection 10 9
Pneumonia 4 5
Congestive heart failure 2 3
OHS 1 0

Respiratory distress score 3.1 ± 1.9 3.1 ± 1.6 0.9160
Encephalopathy score 1.8 ± 1.9 2.9 ± 2.2 0.1462
Glasgow score 14.5 ± 1.3 13.3 ± 2.7 0.0731
SAPS II 27.8 ± 7.4 30.0 ± 8.8 0.4835
pH 7.31 ± 0.04 7.28 ± 0.08 0.2546
PaCO2 (kPa) 9.2 ± 2.1 10.6 ± 2.5 0.0975
PaO2/FiO2 231.7 ± 69.0 209.9 ± 72.0 0.4273
HCO3

- (mMol/L) 35.3 ± 8.2 37.6 ± 5.1 0.3489

AHRF acute hypercapnic respiratory failure, OHS obesity hypo-
ventilation syndrome

Fig. 1 Evolution of arterial pH and PCO2 under NIV. a pH
improved significantly at H1 with the C mask, (p = 0.0365) and at
H12 with the F mask (p = 0.0066). There were no significant
differences between the masks throughout the study period.
b PaCO2 under NIV improved slightly faster with the C mask
(statistical significance at H12 with the C mask vs. H48 with the F
mask), but there were no statistically significant differences
between the masks throughout the study period
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mask (p = 0.0083) but only at H48 with the F mask
(p = 0.0165) relative to inclusion values. Inter-value
comparisons using the Mann–Whitney test did not reveal
any significant differences between the masks at inclu-
sion, H24 or H48.

Encephalopathy scores, distress scores and respiratory
rates

ANOVA analyses showed that encephalopathy scores
improved significantly with both the C (p \ 0.0001) and F
masks (p \ 0.0113, Fig. 2) relative to inclusion values and
these improvements became significant from H12 for both
the C (p = 0.0007) and F masks (p = 0.0147). Similarly,
distress scores and respiratory rates under NIV improved
significantly with both the C (p \ 0.0001) and the F masks
(p \ 0.0001, Fig. 2) relative to values at inclusion. Dis-
tress scores improved significantly at H1 with the C mask
(p = 0.0380) and at H2 with the F mask (p = 0.0224).
Respiratory rate under NIV improved significantly at H12
with the C mask (p = 0.0014) and at H2 with the F mask
(p = 0.0092). Comparisons using the Mann–Whitney test
did not reveal any significant differences between the
masks for any of these three parameters at any study per-
iod. Finally, respiratory rate under spontaneous breathing
improved significantly at H24 and H48 with both masks.

Outcome

In the F group, the study was interrupted in two patients
who refused to wear the mask. Moreover, in the same
group, one patient died of pneumonia at H2 after having
refused intubation (Table 4). In the C group, one patient
was intubated and died of pneumonia at H12; the study
was interrupted in another patient because of mask
intolerance. Intubation rates and premature study inter-
ruption were statistically similar in both groups.

Mean PIP values were similar in patients ventilated
with the C mask (21.1 ± 2.6 mbar) and the F mask
(20.7 ± 1.6 mbar). Mean PEEP values were also similar
in the C group (5.7 ± 1.8 mbar) and the F group
(5.1 ± 1.6 mbar). During the first 24 h, the mean dura-
tion of NIV was 13.7 ± 3.3 h with the C mask and
14.1 ± 2.8 h with the F mask. Throughout the 48 h of the
study, the mean duration of NIV was 25.3 ± 2.1 h with
the C mask and 26.4 ± 3.0 h with the F mask. These
differences were not statistically significant.

The mean lengths of stay (LOS) in RICU and in
hospital were similar in both groups (Table 4). The
median (interquartile range) LOS in RICU were similar
with the C mask [10 days (7–14.5)] and the F mask
[10 days (6.75–16.5)]. The median LOS in hospital were
also similar with the C mask [13 days (10.25–17.25] and
the F mask [17 days (13.5–21)].

Fig. 2 Evolution of clinical
parameters under NIV.
Encephalopathy scores (a),
respiratory distress scores (b)
and respiratory rate under NIV
(c) improved significantly with
both the C and F masks relative
to inclusion values. For all
parameters, there were no
statistically significant
differences between the masks
throughout the study period
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Complications, tolerance and adaptation scores

Two complications associated with the F mask were noted
during the 48-h study period (Table 4). One patient
developed conjunctivitis and another developed gastric
distension. One patient with the C mask suffered from
claustrophobia. None of these complications led to pre-
mature study interruption.

Analysis using the Friedman test did not reveal any
significant changes in adaptation score during the 48 h for
both the C (p = 0.8836) and F masks (p = 0.5548,
Fig. 3a). An inter-group analysis using the Mann–Whit-
ney test did not reveal any statistically significant
difference in adaptation to NIV with either mask at any
time during the study period. Tolerance score signifi-
cantly improved with the F mask during the 48 h
(p = 0.0006) but not with the C mask (p = 0.9053).
Inter-group analysis revealed that both masks were
equally tolerated by the patients during the first 24 h of
the study but tolerance was significantly better with the F
mask than with the C mask at H24 (p = 0.0328) and H48
(p = 0.0298) (Fig. 3b).

Discussion

The main findings of the present study are the following:
(1) the C mask was clinically as effective as the F mask
in managing patients with AHRF, (2) the larger inner
volume of the C mask did not interfere with clinical
efficacy and (3) this larger inner volume did not require
modification of PIP or PEEP, at least compared with the
F mask. In order to assess the clinical efficacy of the C
mask, the F mask was chosen as the comparator because
this conventional oronasal mask is regularly used in our
RICU and can therefore be considered as a reference
interface in our hands. We compared the clinical efficacy

of both interfaces using arterial blood gas values as the
main outcome criteria. Arterial blood gases are major
criteria used to assess outcome under NIV during AHRF
and our study was sufficiently powered to correctly
interpret these criteria. Using intubation rate or NIV
success as the main criterion would have required a very
large sample size.

Only a few randomized clinical studies have com-
pared the clinical efficacy of different interfaces during
NIV. In 26 patients with different causes of chronic
hypercapnic respiratory failure in a stable state, Navalesi
et al. [23] found that oronasal masks were more effective
in improving arterial blood gas levels and minute ven-
tilation but that nasal masks were better tolerated. In a
study involving 16 stable patients with sleep disordered
breathing and daytime hypercapnia, Willson et al. [27]

Table 4 Outcome of the study patients

F mask
(n = 17)

C mask
(n = 17)

p

Intubation rate 0 1 (6%)
Hospital mortality rate 1 (6%) 1 (6%)
Premature study interruption 2 (12%) 1 (6%)
RICU length of stay (days) 11.3 ± 6.3 10.2 ± 5.6 0.7053
Hospital length of stay (days) 17.3 ± 7.7 14.8 ± 9.8 0.1842
Complications 2 (12%) 1 (6%)
Skin erosion 0 0
Claustrophobia 0 1
Rhinitis 0 0
Conjunctivitis 1 (6%) 0
Gastric distension 1 (6%) 0

RICU respiratory intermediate care unit

Fig. 3 Evolution of adaptation and tolerance scores under NIV.
ANOVA analyses did not reveal any significant changes in
adaptation scores (a) with either mask during the first 48 h.
Tolerance scores (b) were similar with either mask during the first
24 h of the study but tolerance was better with the F mask from
H24 to H48
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reported that nasal masks were as effective as oronasal
masks in improving nocturnal hypoventilation and ten-
ded to be more comfortable. In the context of acute
respiratory failure with or without hypercapnia treated
either with bilevel or CPAP ventilation, Kwok et al. [22]
reported that oronasal masks were as efficient (i.e. sim-
ilar intubation rate, PaCO2 evolution, NIV duration,
hospital duration and mortality) but were better tolerated
than nasal masks. Finally, claustrophobia was mentioned
more frequently with the oronasal mask but was not
considered to be true intolerance and did not lead to NIV
failure. The only clinical study on the cephalic mask was
reported by Criner et al. [18], who found that a prototype
was as efficient as nasal and oronasal masks in order to
improve blood gases in hypercapnic patients with
chronic respiratory failure. Their patients did not com-
plain of discomfort with the cephalic mask and reported
limited side effects. Conversely, our study was per-
formed in patients hospitalized in RICU with AHRF.
The cephalic mask was associated with good clinical
efficacy and its tolerance was not modified throughout
the 48-h study period. We observed that the F mask was
better tolerated after the first 24 h, perhaps because this
type of interface was more familiar to the included
patients using NIV at home. However, a verbal scale is
an imperfect method to assess their impression of tol-
erance and our sample size may not have been
sufficiently powered to appreciate inter-patient variabil-
ity of this parameter. Our results concerning tolerance
are mainly a rationale for a dedicated study that would
assess tolerance of the C mask as a primary outcome
criterion.

In addition to clinical comparisons, researchers have
recently addressed the issue of physiological interface
behaviour, especially in relation to inner mask volume,
effective dead space volume and CO2 rebreathing during
NIV. Schettino et al. [20] have demonstrated that the
location of exhalation ports on the mask surface is a more
relevant factor in limiting CO2 rebreathing than the inner
volume of the interface per se [20]. In a lung model study,
Saatci et al. [21] confirmed that inner mask volume
(especially cephalic masks), bears little relation to the
dynamic dead space when connected to the ventilator.
The behaviour of physiological dead space is mainly
related to the presence of positive pressure throughout the
expiratory phase [21] and consequently to the level of
flow through the exhalation ports. It is also probably
related to complex air dynamics inside the mask [21]
(a phenomenon that is still not completely understood)
and to the location of the exhalation ports [20], near the
nasal bridge, at cheek level or on the circuit. The results
of our clinical study are in accordance with these previous

physiological data. Indeed, we found a clinical equiva-
lence between the cephalic and the oronasal mask, in
accordance with their roughly similar dynamic dead
spaces as pointed out by Saatci et al. [21]. Of clinical
importance, we also found that the cephalic interface did
not require different PIP or PEEP settings from those used
with the oronasal mask.

One limitation of our study was that some of our
patients had been previously treated with home NIV.
However, we included these patients in our analysis
because none of them were ventilated at home with a
cephalic or an oronasal mask. In addition, there were
similar proportions of these patients in the F and C
groups. Another limitation was that several ventilators
were used in this study. Because the cephalic mask
incorporates exhalation ports on its surface, this interface
can only be used with turbine-driven ventilators and
single-branch circuits. We used domiciliary ventilators,
which are commonly used in RICUs or in some Emer-
gency Care Units, but the performances of these
ventilators may be different, particularly in presence of
air leaks [28, 29]. This last issue has not been addressed
with domiciliary ventilators and its clinical relevance
and impact on comfort and tolerance still need to be
evaluated. We think that progressive setting of inspira-
tory and expiratory cycling as performed in this study
(and routinely in our RICU), was a way to optimize the
capacities of each ventilator used in these patients.
Finally, because our study was a clinical study, it was
not possible to strictly consider that both patient arms
only differed by their interfaces. When assessing inter-
faces or ventilatory parameters during NIV, it is
extremely difficult (and almost impossible) to vary only
one parameter in order to evaluate its impact. This dif-
ficulty may be partially circumvented by developing
bench test studies, where many parameters may be fixed.
In spite of this, we think that clinical evaluations like
our study can provide pertinent information for physi-
cians, especially when they are performed by trained
staff with patients presenting representative aetiologies
of AHRF.

In conclusion, the cephalic mask has the same clinical
efficacy as the oronasal mask during AHRF. In spite of
a larger inner volume, the cephalic interface does not
require modification of ventilatory settings and may be a
satisfactory alternative to oronasal masks.
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