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Continuous positive airway pressure (CPAP) is currently the reference treatment for obstructive sleep apnea (OSA). The use of a face mask, although

sometimes necessary, is often associated with increased airway obstruction

due to mandibular retrusion. We report a small group of patients in whom

addition of a cervical collar to a face mask allowed correction of obstructive events.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a common disorder that
has been associated with an increased risk of cardiovascular
disease.! Continuous positive airway pressure (CPAP) is fre-
quently prescribed in patients with OSA and is effective in re-
versing hypoxemia and upper airway obstruction.

A face mask is commonly used to deliver CPAP in the
case of mouth leaks, but at the price of decreased comfort and
poorer quality of sleep. Moreover, because of the larger surface
area of contact of the face mask, a higher leak rate around the
face mask has been reported compared to nasal masks, thereby
requiring tighter strapping,” which can sometimes increase ob-
structive events, a phenomenon that has been reported increas-
ingly frequently.>® Mandibular retrusion induced by wearing
the face mask also induces retrusion of the tongue, especially
when the patient lies on his or her back.*

We report 5 cases of patients treated by CPAP using a face
mask, who presented with a large number of residual respira-
tory events despite a high positive expiratory pressure (PEP),
in whom addition of a cervical collar allowed complete resolu-
tion of respiratory events with a lower PEP.

REPORT OF CASES

The 5 patients presented with either severe OSA requiring
CPAP or hypercapnic respiratory failure requiring noninva-
sive ventilation (NIV). Patient characteristics are summarized
in Table 1. Ear, nose, and throat examination was normal in
these patients, although endoscopy was not performed. Ceph-
alometry, performed for patients 1 and 2, did not show any
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mandibular retrusion in the sitting position with or without a
full face mask (Table 2).

Treatment with CPAP or NIV with full face mask was ini-
tiated in these patients who failed to tolerate a nasal mask
and who experienced mouth leaks. All patients presented
had a large number of residual obstructive respiratory events
and failed to respond to increasing PEP up to more than
18 cm H,O0.

Follow-up polygraphy on CPAP demonstrated the obstruc-
tive nature of the residual apneas. In the presence of residual
events despite PEP and the normal ear, nose, and throat ex-
amination, a harmful effect of the face mask was suspected.
To prevent posterior retrusion of the mandible related to the
use of the face mask, addition of a cervical collar was tested
(Figure 1).

The course of respiratory parameters with the various treat-
ments showed a reduction of the median apnea-hypopnea in-
dex (AHI) from 68 events/h at diagnosis to 21 events/h with
PEP and face mask (P = .043) and to 0.8 events/h with PEP and
cervical collar (P = .043), Furthermore we were able to reduce
the median PEP from 13 to 10.5 cm H,O (Table 1, Figure 2,
and Figure 3). All patients continued to use the cervical collar
at 12 months.

DISCUSSION

These 5 cases had residual obstructive respiratory events oc-
curring with the use of a face mask and, for the first time to
our knowledge, illustrate the efficacy of addition of a cervical
collar, although unsuccessful use of a cervical collar has been
described with NIV.
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Skinner et al.® showed that use of a cervical collar alone was
not sufficient to treat sleep apnea. Choi et al.” showed that the
position of the head influenced upper airway resistance. Neck
flexion and, to a lesser extent, neck extension induce increased
upper airway resistance. This mechanism could explain the ef-
ficacy of the cervical collar in the cases described here. Hi-
yama et al.® reported that use of a cervical collar decreased
mouth opening without inducing any anteroposterior displace-
ment of the mandible. The sagittal dimension of the upper air-
way is reduced by wearing a cervical collar, with no change in
the vertical dimension. The hyoid bone and third vertebra are
displaced anteriorly when wearing a cervical collar.

Most importantly, a cervical collar induces counterclock-
wise rotation of the mandible, which decreases mouth open-
ing and stabilizes the mandible anteroposteriorly, maintaining
the head of the mandible deep in the mandibular fossa, which

Table 1—Patients’ clinical characteristics, sleep data, and
ventilator settings.

Clinical Characteristics

Sex (female/male) 2/3

Age (years) 59 (59-75)
BMI (kg/m?) 33.5(23.7-51.4)
Sleep Data

AHI at diagnosis (events/h)
AHI with CPAP (events/h)

AHI with CPAP and cervical collar
(events/h)

Ventilator Settings
PEP without cervical collar
PEP with cervical collar

68 (65.7-86.8)
21.2 (14.5-26.9)*
0.8 (0.7-24)41

13 (10.8-14)
10.5 (8.5-11)

Data are expressed as median (interquartile range). * = P < .05 (between
initial AHI and AHI with PEP). # = P < .05 (between initial AHI and AHI
with PEP and cervical collar). § = P < .05 (between AHI with CPAP
and AHI with CPAP and cervical collar). AHI = apnea-hypopnea index,
BMI = body mass index, CPAP = continuous positive airway pressure,
PEP = positive expiratory pressure.

could explain why mandibular retrusion is not observed in this
position when wearing a face mask. This is the main reason
why we chose to use a cervical collar rather than a chin strap,
which would certainly be more comfortable, reduces mouth
leaks, and is associated with better adherence,’ but, to our
knowledge, does not induce this counterclockwise rotation of
the mandible. Moreover, a chin strap was tried unsuccessfully
in a patient treated with NIV.

This study presents a number of limitations. Apart from the
small number of cases in this series, we were unable to demon-
strate why addition of a cervical collar eliminated the residual
obstructive apneas.

A previous study has shown that the position of the man-
dible varies during the various stages of sleep.'” However, the
radiographies performed in our patients, in the sitting position
and while awake, did not demonstrate any signs of mandibu-
lar retrusion induced by the face mask, but this may not have
been the best examination to elucidate the mechanism. Cine
magnetic resonance imaging examinations could be useful in
this setting."

Another possible mechanism is epiglottic obstruction, which
may be avoided by wearing the cervical collar by maintaining
the neck in neutral position. Endoscopy with and without a face
mask and with and without a cervical collar in awake and sleep-
ing patients could help determine underlying mechanisms.

Table 2—Delaire cephalometric analysis in
patients 1 and 2.

Without With
Face Mask Face Mask Difference
Modified C1/F1 angle 90.0° 90.5° -0.5°
C1/F1M angle 91.5° 90.5° 1.0°
C1/F1m angle 86.5° 87.0° -0.5°
C1/C2 angle 26.0° 25.0° 1.0°
C1/C4 angle 110.0° 110.0° 0.0°
C3/C2 ratio 90.5% 90.0% 0.5%

Data are expressed as the mean.

Figure 1—Patient with cervical collar and continuous positive airway pressure face mask.
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Figure 2—Data obtained from continuous positive airway pressure machine software.
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The arrow indicates the data obtained after introduction of the cervical collar. AHI = apnea-hypopnea index, Al = apnea index.

Figure 3—Course of AHI according to the CPAP modalities.
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The side effects of wearing a cervical collar at night were
not evaluated in this study. Georges et al.’ reported that the use
of a cervical collar associated with a face mask was poorly tol-
erated in the long term, but their study concerned patients with
neuromuscular disease with associated head and neck disease
treated with NIV. All patients in our series continued to use
the cervical collar and face mask after 12 months of follow-up.

Finally, the number of patients in whom this treatment was
a failure cannot be determined in the absence of a prospec-
tive study. A randomized controlled trial would be necessary
to address these issues, but in view of the major public health
problem of OSA, the low cost and completely noninvasive and
simple nature of a trial of cervical collar, we believe that our
results should be sufficient to propose a cervical collar in the
OSA treatment algorithm in the case of failure of high PEP,
requiring the use of a face mask. We have now integrated this
step into our routine management.

CONCLUSIONS

Although we have not fully elucidated the mechanism, we
report, for the first time, that the use of a cervical collar can
constitute a useful contribution to reduce obstructive events
in patients requiring the use of a face mask for CPAP or NIV.
We believe that a cervical collar should now be proposed to
all patients requiring a face mask with persistent obstructive
apneas despite high PEP.
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