
Continuous Noninvasive Ventilation Delivered
by a Novel Total Face Mask: A Case Series Report

Inês Belchior MD, Miguel R Gonçalves PT PhD, and João Carlos Winck MD PhD

Noninvasive ventilation (NIV) has been widely used to decrease the complications associated with
tracheal intubation in mechanically ventilated patients. However, nasal ulcerations may occur when
conventional masks are used for continuous ventilation. A total face mask, which has no contact
with the more sensitive areas of the face, is a possible option. We describe 3 patients with acute
respiratory failure due to amyotrophic lateral sclerosis, who developed nasal bridge skin necrosis
during continuous NIV, and one patient with post-extubation respiratory failure due to a high
spinal cord injury, who had facial trauma with contraindication for conventional mask use. The
total face mask was very well tolerated by all the patients, and permitted safe and efficient con-
tinuous NIV for several days until the acute respiratory failure episode resolved. None of the
patients required endotracheal intubation during the acute episode. Key words: noninvasive venti-
lation; interface; total face mask; acute respiratory failure; nasal bridge sore; amyotrophic lateral
sclerosis. [Respir Care 2012;57(3):449–453. © 2012 Daedalus Enterprises]

Introduction

Noninvasive ventilation (NIV) is the delivery of me-
chanical ventilation to patients with respiratory failure with-
out the requirement of an invasive artificial airway. Keys
to the success of NIV for improving clinical outcomes of
patients with acute respiratory failure are careful patient
selection and a well designed clinical protocol in order to
avoid hindering a potentially more definitive therapy with
invasive ventilation.1

Apart from the choice of ventilator type, mode, and
setting, another crucial issue when starting NIV is to find
an optimal interface, since NIV success is highly depen-
dent on the efficacy and comfort of the interface.2 It must

assure enough air seal to achieve the warranted ventilatory
support, without excessive pressure on the points where it
contacts the patient’s skin, as to prevent pain and skin
sores.2 The most common sites of friction and skin dam-
age are the bridge of the nose, the upper lip, and the nasal
mucosa.3 Gregoretti et al3 have proposed a skin break-
down score (from 0 � nil, 1 � area of redness, 2 � mod-
erate skin breakdown, 3 � skin ulcer, 4 � skin necrosis)
to quantify the degree of skin lesions during NIV. The
most important strategy to prevent skin damage is to avoid
an excessively tight fit. Rotating interfaces might reduce
the risk of skin damage by changing the distribution of
pressure and friction, especially on the bridge of the nose.4,5

The most widely used oronasal masks present a discom-
fort incidence of 30–50%.4 Nasal skin breakdown is the
more serious complication and is reported in 5–20% of
cases.6 Another limitation for their use is in patients with
facial bone fractures or facial abnormalities.7

A total face mask has been previously described to im-
prove patient comfort, reduce air leaks, and enhance alve-
olar ventilation when used in COPD and chest wall disease
patients with acute or acute-on-chronic respiratory fail-
ure.8,9 Problems encountered were secretion encumbrance,
air leaks, and aerophagia. The helmet has also been de-
scribed as an effective interface to deliver NIV in patients
with acute respiratory failure, avoiding skin breakdown
and optimizing comfort in hypoxemic patients10,11 and also
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in patients with neuromuscular disease.12 However, data
suggest that NIV delivered by helmet may worsen the
patient-ventilator interaction, compared with standard
masks, eventually leading to NIV failure.13,14 A new,
smaller model of a total face mask that covers the entire
face (PerforMax, Philips Respironics, Murrysville, Penn-
sylvania), attempts to overcome these obstacles and permit
a safe and efficient NIV application with avoidance of skin
breakdown (Fig. 1).

We describe a series of 4 cases of NIV use in neuro-
muscular and spinal cord lesion patients for distinct pur-
poses, in which patients could not tolerate nasal or orona-
sal masks and were successfully adapted to the PerforMax
total face mask.

Case 1

A 69-year-old female initiated bi-level NIV (Vivo 40,
Breas Medical, Mölnlycke, Sweden) with oxygen supple-
mentation (Table 1) through oronasal mask in the emer-
gency department, due to respiratory acidosis. This treat-
ment improved respiratory failure and hypercapnic
encephalopathy. There were no clinical, radiologic, or an-
alytical signs of respiratory infection. The patient’s FVC
was 520 mL (32% of predicted), and voluntary peak cough
flow was 100 L/min, revealing a severe restrictive syn-
drome. Two days later, supplemental O2 was discontinued
and ventilatory mode was changed to volume-cycled (Ely-
see 150, ResMed, San Diego, California) (see Table 1) and
CO2 values returned to normal. NIV was interrupted only
for very short intervals for meals and hygiene, during which
CO2 levels rapidly increased.

On the fourth day of continuous NIV, a level 3 nasal
bridge sore (NBS)3 that had been growing, decreased pa-
tient tolerance to NIV. Other models of interface were
tried to improve tolerance; however, the patient did not
tolerate any kind of nasal pillows and could not adapt to a
mouthpiece with and without lip seal, due to lack of oral
sensitivity and anxiety. She was then introduced to a total
face mask model that, having no contact with the nose,
immediately improved the patient’s comfort and tolerance,
maintaining the efficacy of continuous NIV support with
no change in ventilatory settings. During the following
2 days, as the NBS healed, she was encouraged to pro-

gressively use nasal pillows for daytime ventilation, and
maintained the total face mask during sleep. The diagnosis
of amyotrophic lateral sclerosis (ALS) (with no bulbar
muscle impairment) was confirmed by electromyography.
Before discharge, 8 days after admission, caregivers were
trained in oximetry interpretation, ventilator and interface
management, as well as manual and mechanically assisted
coughing techniques.

At 4 month follow-up evaluation, no changes in the
treatment strategy were necessary, since she continued to
be 24-hour ventilator dependent, with intact bulbar muscle
and SpO2

� 95%, so tracheostomy was not considered.15

Case 2

A 70-year-old male with ALS with bulbar muscle im-
pairment (FVC equal to maximal insufflation capacity)16,17

had been for 13 months on NIV using a total of 16 hours/
day in a bi-level mode (VPAP IV ST, ResMed, San Diego,
California) delivered through an oronasal mask. The pa-
tient was admitted to the hospital with respiratory-tract
infection and respiratory acidosis. Continuous noninvasive
ventilatory support was immediately initiated (see Table 1),
resulting in correction of acidosis. Despite good adaptation
to NIV, the chest showed weak expansion with low tidal
volumes, even after adjustment of ventilatory settings. This
fact was related to upper-airway obstruction due to bulbar
muscle weakness and was corrected with neck hyperex-
tension and mandibular protrusion. This maneuver may
have facilitated glottis opening for better NIV efficacy,
which became continuous from that point on.

Associated with respiratory infection the patient devel-
oped secretion encumbrance that could not be solved with
mechanical in-exufflation (MI-E) (Cough-Assist, Philips
Respironics, Murrysville, Pennsylvania) at optimal pres-
sures,18,19 because of bulbar muscle weakness and inabil-
ity to close the glottis. Secretion management was possible
only with routine deep airway suctioning through the nose.
After 24 hours of continuous NIV, a level 4 NBS3 devel-
oped and a tracheostomy was proposed, due to incapacity
to tolerate continuous NIV or maintain SpO2

� 95%, even
with MI-E and suctioning. The interface was changed to
the total face mask (with no change in ventilatory set-
tings), involving no contact with the NBS. This provided
comfortable and efficient ventilation support to the patient,
giving him the time he needed to decide for tracheostomy.

Case 3

A 62-year-old male with ALS with bulbar muscle weak-
ness, (FVC equal to maximal insufflation capacity)16,17

was on nocturnal ventilation support in bi-level mode (see
Table 1) for 16 months. The patient was admitted to an
intermediate care unit with the diagnosis of lobar pneu-

Fig. 1. PerforMax total face mask: lateral view.
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monia. In the previous weeks the bulbar muscles became
weaker. To maintain his oxygen saturation above 95% he
had been requiring increased periods of NIV during the
day and more frequent MI-E sessions, so he had been
proposed a tracheostomy. Continuous NIV use through a
tight oronasal mask during that week resulted in a level 4
NBS.3 Adaptation to total face mask was immediate, and
tolerance to continuous NIV was achieved for the follow-
ing days (Fig. 2). Intensive chest physiotherapy and MI-E
sessions were performed with success to help clear secre-
tions and normalize SpO2

. Given this good response, tra-
cheostomy was postponed and the patient was discharged
home 4 days later, though still on continuous NIV with
total face mask and frequent MI-E with oximetry feed-
back.15 Unfortunately, due to NBS and rapid bulbar mus-

cle weakening (with glottic impairment), frequent MI-E
sessions were becoming hard to tolerate, and such a reg-
imen became inefficient at home. The patient ultimately
decided to accept tracheostomy, which was performed af-
ter a total of 7 days of continuous NIV delivered through
total face mask.

Case 4

A 44-year-old female was the victim of an accidental
6 meters fall, resulting in several facial bone fractures and
spinal cord contusion at the C5-C7 level. Four days later,
in the context of nosocomial pneumonia, acute respiratory
failure ensued, prompting intubation and invasive mechan-
ical ventilation in the intensive care unit. The weaning
process was difficult and prolonged. The first extubation
attempt, on the third day of invasive mechanical ventila-
tion, failed within 48 hours due to increasing hypoxemic
respiratory failure and copious secretions. At the second
extubation attempt, pre-extubation management was con-
ventional other than for the aggressive use of MI-E via the
tube as an alternative to airway suctioning. It was used up
to every 10–15 min, until SpO2

remained at 95% or greater
in ambient air for at least 2 hours.20 Once this was the case,
a ventilator weaning trial was attempted (60 min sponta-
neous breathing trial through a T-piece), and failed due to
respiratory distress and exacerbation of hypercapnia. Since
not yet consolidated facial fractures were a contraindica-
tion for the oronasal or nasal mask use, total face mask
was employed as an alternative, allowing successful extu-
bation after 9 days of invasive mechanical ventilation.
Post-extubation MI-E at pressures of 40–60 cm H2O to
�40 to �60 cm H2O was performed as needed for full
chest expansion, then complete chest emptying with ab-
dominal thrust concomitant with exsufflation used as
needed until SpO2

returned to � 95%. The patient was

Table 1. Patient Characteristics, Nasal Bridge Sore Grade, and Ventilatory Settings

Patient Diagnosis Age (y)
Days of Continuous NIV

(oronasal mask)
Nasal Bridge
Sore Grade

Time With Total
Face Mask

IPAP/EPAP
(cm H2O)

Ventilator settings

1 ALS 69 4 3 � 4 mo 24/7 IPAP/EPAP-24/7*
VT/PEEP-900/4†

2 ALS 70 1 4 1 d 24/8 IPAP/EPAP-24/8*
3 ALS 62 7 4 7 d 27/8 IPAP/EPAP-27/8*
4 SCI 44 NA NA 11 d NA VT/PEEP-800/4†

* Bi-level ventilation (cm H2O)
† Volume controlled ventilation (mL/cm H2O)
NIV � noninvasive ventilation
IPAP �inspiratory positive airway pressure
EPAP � expiratory positive airway pressure
VT � tidal volume
ALS � amyotrophic lateral sclerosis
NA � not applicable
SCI � spinal cord injury

Fig. 2. Patient 3 with noninvasive ventilation through PerforMax
total face mask in intermediate care setting. Wound care dress-
ings over nasal bridge sore can be observed through the mask.
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ventilated in volume mode through total face mask during
the night and through mouthpiece during the day for 7 days,
with an additional 4 days of nocturnal NIV only.

Discussion

The total face mask is an interface that seals around the
perimeter of the face, where patients have smoother con-
tours, overcoming some problems of other interfaces. It
presents several desirable characteristics in an interface
and can be used as an alternative to nasal or oronasal
masks in case of NBS, claustrophobia, or to increase pa-
tient comfort.6 In the cases presented, a total face mask
was successfully used to deliver NIV in a case of facial
bone fractures and to overcome problems of NBS and
discomfort caused by other interfaces. Compared with an
older version of the total face mask,8,9 the PerforMax is
smaller, therefore reducing dead space; the silicone con-
tour is more easily adjustable to the patient’s face and also
has the advantage of flexibility to use with several venti-
latory modes and parameters. Contrary to reports of the
previous total face mask model use,8,9 in our work we
included 24-hour ventilator dependent neuromuscular pa-
tients and patients ventilated in the intermediate care set-
ting, without significantly increasing the nursing burden,
due to the excellent adaptation of patients to the mask. No
increase in CO2 levels or in breathing labor was registered
with this model, and no patient needed endotracheal intu-
bation.

In 3 of the patients presented here, NBS developed with
variable speed, ranging from 24 hours to one week. Sev-
eral measures can be used to prevent NBS, the most im-
portant being the reduction of headgear strap tension.6

This is often achieved in stable patients with mild respi-
ratory failure, and especially with nocturnal NIV only. In
situations of acute or acute-on-chronic respiratory failure,
like the cases presented, this may not be as easily accom-
plished. Studies in acute patients treated with NIV showed
an NBS rate of 13%21 to 29%.22 In order to most effec-
tively reverse the changes in arterial blood gases, there
may be a temptation to over-tighten the mask to minimize
leakage, which can result in NBS, despite protection with
wound-care dressings. Our first case refers to an undiag-
nosed ALS patient whose disease presented with acute
respiratory failure. The lack of an interface allowing NIV
use until stabilization of clinical condition and adaptation
of the patient to the nasal prongs could have led to tracheal
intubation and possibly tracheostomy to facilitate weaning
afterwards.23 The use of a total face mask was an effective
solution to the NBS problem where other interfaces failed,
while providing a much more comfortable ventilatory sup-
port. In the end, tracheostomy was not necessary and hos-
pital stay was shortened.

Oropharyngeal dysmotility may have been the cause for
reduced NIV efficacy on the second patient, since episodic
lack of compliance seemed to be overcome by airway
maneuver. Upper airway collapse has been associated with
decreased tolerance and efficacy of both NIV and MI-E in
ALS patients with severe bulbar muscle weakness24; how-
ever, there have been recent reports of effective MI-E
sessions in this patient population.25 In our case series,
both patients 2 and 3 had tolerated nocturnal or nocturnal
plus daily periods of NIV for more than a year, and man-
agement with MI-E guided by oximetry. Progression of
bulbar muscle weakness reduced MI-E sessions’ efficacy
in resolving secretion encumbrance, and the call for ag-
gressive deep airway suctioning led to tracheostomy being
proposed, which is consistent with the results of Bach
et al.15 In both cases, total face mask was used to provide
the patient with some time to decide for a tracheostomy.

The fourth case is a patient with spinal cord lesion pre-
senting prolonged weaning from invasive mechanical ven-
tilation. It is presumed that ventilator weaning is necessary
before patients can be safely extubated.26 However, more
recently, a successful extubation protocol that included
continuous NIV and MI-E was described for 157 contin-
uously ventilator dependent patients who could not pass
spontaneous breathing trials before or after extubation.20

The importance of efficient MI-E sessions in this patient
(who had no bulbar muscle impairment) is consistent with
the described protocol. The problem of facial bone frac-
tures in a patient who required long periods of NIV was
overcome by the excellent adaptability of the total face
mask, and sealing around the perimeter of the face, which
permitted her extubation to NIV.

In a Criner et al8 report with the previous total face
mask model, side effects like mild skin irritation due to
improper padding and compression of the nose during ex-
piration when the mask was over-tightened were observed,
and, in the study by Roy et al,9 out of 10 patients, 6 com-
plained of aerophagia and 5 had mask leaks, which led to
tracheal intubation in 2. In our study, no patient reported
expected side effects from this interface such as eye irri-
tation or dryness, gastric distention, or claustrophobia, and
no significant mask leaks were noted. Moreover, it did not
obstruct the patient’s field of vision, and allowed some
degree of communication with the relatives and healthcare
team. Although the case-series character of this work does
not allow us to objectively compare NIV efficacy between
total face mask and other masks in terms of leaks or al-
veolar ventilation, the facts that ventilatory parameters re-
quired no alteration after total face mask was applied, and
that patients used it for several days without complica-
tions, suggest that efficacy was probably not decreased, as
was demonstrated with the previous total face mask
model.8,9 Total face mask use allowed earlier discharge of
patients by avoiding intubation or permitting earlier extu-
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bation with success, and warranted comfortable NIV sup-
port for ALS patients during decision making about tra-
cheostomy. The concomitant use of MI-E when needed
permitted overcoming the secretion encumbrance problem
as long as glottic function was preserved.

We conclude that the PerforMax total face mask is a
useful and effective interface in patients who do not tol-
erate a nasal or oronasal mask. It may offer more comfort
and better healthcare to these patients.
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