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Abstract

We present a case of a patient with uncorrected Obstructive 
Sleep Apnea (OSA) despite good CPAP compliance with an oronasal 
mask who was referred to our tertiary care multidisciplinary sleep 
unit. We present here our systematic and comprehensive re-evalua-
tion of the case, accompanied by an image of the polysomnography 
recordings that exemplify each step in the process, which concludes 
with a change to nasal CPAP and a transition to BPAP treatment.

Keywords: obstructive sleep apnea; CPAP; BPAP; oronasal mask; na-
sal mask.

Introduction

Continuous Positive Airway Pressure (CPAP) is the gold stan-
dard treatment for moderate-severe Obstructive Sleep Apnea 
(OSA). Nasal CPAP was initially conceived by Sullivan [1], with 
the aim that the positive pressure transmitted through the nose 
would keep the upper airway open, pushing the soft palate and 
the tongue anteriorly, thereby preventing recurrent episodes of 
obstruction. Nasal obstruction and oral leak are frequent prob-
lems in these patients, to prevent them there is an increasing 
trend towards an oronasal CPAP prescription [2]. Regarding a 
complex clinical case of severe OSA, we review here the impor-
tance of mask selection for the correction of upper airway ob-
struction. 

Case report

A 54-year-old male, former smoker (accumulated dose 15 
packs/year), with arterial hypertension, dyslipidemia and type 2 
diabetes mellitus, with vascular involvement (diabetic retinop-
athy and intermittent claudication), who had consulted at his 
local hospital for daytime hypersomnolence (Epworth Sleepi-

ness Score [ES] 12), unrefreshing sleep, loud snoring, witnessed 
apneas, and frequent episodes of choking. He was diagnosed 
with severe OSA by home respiratory polygraphy (Apnea-Hy-
popnea Index [AHI] 48.6/h, 38% of mixed apneas and the rest 
obstructive events, cumulative time with a saturation under 
90% (CT90) of 38% and a mean night saturation of 87%). Home 
APAP titration was performed, which determined an optimal 
pressure of 11 cm H2O (visual 90% percentile of pressure), it is 
not known which type of mask was used. An oronasal mask was 
administered during follow-up. Given the persistence of som-
nolence, overnight pulse oximetry was performed under CPAP 
treatment, which showed a ‘saw tooth’ pattern, with an oxygen 
desaturation index of 3% (ODI 3%) of 46/h, and a CT90 of 31%. 
The patient was referred to our tertiary care multidisciplinary 
sleep unit for manual CPAP titration under Polysomnography 
(PSG), revaluation, and management.

Our initial physical examination revealed a body mass index 
of 34 kg/m2 and baseline oxygen saturation of 95%, modified 
Mallampati tonge position class IV, Friedman tonsillar class II 
and soft tissue enlargement. Despite objective CPAP compliance 
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Figure 1: CPAP titration under Polysomnography (PSG). (left) In the 
summary report with oronasal CPAP pressure at 14 cmH2O, the 
hypnogram shows very fragmented sleep, with a ‘saw tooth’ oxim-
etry pattern and a residual Apnea-Hypopnea Index (AHI) of 58/h. 
The PSG recording (right) shows a five-minute screen with residual 
obstructive events. (B) (left) BPAP titration under polysomnogra-
phy shows progressive pressure increases and masks change: The 
summary report reflects an improvement in sleep fragmentation 
and residual events with nasal CPAP. (right) The PSG record shows 
obstructive events despite high pressures with oronasal CPAP. (C) 
Polysomnography under IPAP 16 / EPAP 14 cm H2O and nasal mask: 
(left) The summary report shows a hypnogram with REM sleep, 
deep sleep and N2 non-fragmented sleep and the correction of 
the obstructive events (residual AHI 1.4). (right) The PSG recording 
demonstrates the correction of obstructive events.

of 7.7 hours/night, nocturnal apneas and daytime sleepiness 
persisted (ES 12). Manual CPAP titration was performed under 
PSG (Figure 1A) with the patient’s usual oronasal mask (Mirage 
Quattro size M, Resmed). A lack of correction of obstructive 
events was observed despite progressive CPAP increases until 
14 cm H2O (residual AHI 58/h and CT90 34.5%). There was no 
evidence of any significant leak.

An otorhinolaryngologist evaluation described a mild na-
sal obstruction and elongated soft palate with hypertrophy of 
the tonsillar pillars. The patient was not considered tributary 
to surgical treatment. Due to the absence of correction despite 
high CPAP pressures, Bi-Level Positive Airway Pressure (BPAP)  
regulation was performed under PSG (2). Obstructive events 
persisted despite reaching EPAP [expiratory airway pressure] / 
IPAP [inspiratory airway pressure] pressures of 16 / 24 cm H2O 
(Figure 1B). Therefore, the oronasal mask was changed to a na-
sal mask and we observed a correction of events with lower 
pressures:  EPAP 14 / IPAP 16 cm H2O (see PSG image Figure 1.C) 
(residual AHI 1.4/h; CT90 0.3%). In addition, it was found that 
nasal CPAP did not correct the obstructive events either with 
CPAP at 14 cm H2O.
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Discussion

Nasal CPAP is considered the "gold standard" treatment for 
patients with moderate-severe OSA [3]. However, good results 
of oronasal CPAP  were described in the 1990s in patients with 
severe nasal obstruction [4]. Employed occasionally at the be-
ginning, its use has progressively increased and has been ques-
tioned by some authors [2]. However, although there are few 
published cases, it has been described that the administration 
of oronasal CPAP can produce a paradoxical induction of apneas 
and hypopneas [5,6]. Different mechanisms have been pro-
posed to explain this phenomenon. On the one hand, the use 
of the oronasal mask can cause mandibular retropulsion and 
posterior displacement of the tongue, leading to obstruction of 
the upper airway [7]. Furthermore, the oral opening, inherent 
in the use of oronasal masks, also induces the reduction of the 
retropalatal and retroglossal space, increasing airway resistance 
[8]. Finally, the increased contact surface of the oronasal inter-
face increases the risk of perimask leak which may decrease 
mask pressure. It should be taken into account that, apart from 
the above-described paradoxical effect, in general, compared to 
nasal CPAP, oronasal CPAP is associated with higher pressure re-
quirements (+1.5 cm H2O), increased residual events (+2.8/h), 
lower average CPAP use (-48 minutes), increased leak and lower 
patient satisfaction [9].  The reason for initiating treatment with 
oronasal CPAP is very often that the patient reports preferential 
mouth breathing, despite the fact that many of them poten-
tially could adapt to nasal CPAP [8].

Conclusion

In conclusion, the use of nasal CPAP should be the first 
choice in the treatment of OSA. The choice of mask type should 
be individualized for each patient to ensure comfort, which will 
ultimately determine long-term adherence to treatment [10]. 
However, although the use of oronasal masks may be useful, 
the possibility of the described paradoxical increase in obstruc-
tive events should be taken into account during follow-up.
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