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CASE REPORT

Use of an oral appliance in a marked retrognathic and

severe OSA patient. Three years follow-up: clinical report

Uso de um aparvelho intraoral no tratamento da AOS grave em um paciente com

severa alteragdo craniofacial. Trés anos de acompanhamento: relato de caso

Lilian Chrystiane Giannasi', Renata Costa de Almeida ?, Raquel Pastrello Hirata', Luis Vicente Franco Oliveira'

ABSTRACT

The aim of this study was to show the efficacy of mandibular repo-
sitioning appliance (MRA) to treat severe obstructive sleep apnea
(OSA) on a marked retrognathic patient that refused continuous
positive airway pressure (CPAP) therapy. The apnea/hypopnea index
(AHI) reduced from 38.5 to 12.0, despite marked retrognathia repre-
sented for the variable pog/N-perp = -15.0 mm. After six months and
after three years of MRA usage, another polysomnogram (PSG) was
carried out. The results showed an AHI=12.0 and 13.0, respectively,
besides improvements in other physiologic variables. We concluded
that MR A was effective in the treatment of severe OSA with a marked
retrognathia. Sleep physicians should consider this therapy option
when patients refuse CPAP and surgery approaches.

Keywords: Sleep apnea, obstructive/therapy; Orthodontic appliance
design; Orthodontic appliances, functional; Mandibular advance-
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RESUMO

O objetivo deste estudo foi demonstrar a eficicia do uso do aparelho
reposicionador mandibular (ARM) para o tratamento da apneia obs-
trutiva do sono (AOS) grave em um paciente com severa alteragdo
craniofacial e que recusou a terapia com pressdo positiva continua nas
vias aéreas (CPAP). O indice de apneia e hipopneia JAH) reduziu de
38,5 para 12,0, apesar de a alteragdo craniofacial representada para a
varidvel pog/N-Perp=15,0 mm. O exame de polissonografia (PSG) foi
realizado com o aparelho 77 situ apés seis meses de uso e ap6s trés anos.
Os resultados mostraram IAH=12,0 e 13,0, respectivamente, além
de melhoras em outras varidveis fisiolégicas. Concluimos que 0 ARM
foi efetivo no tratamento da AOS grave acompanhada de uma severa
alteracdo craniofacial. Médicos do sono devem considerar essa op¢ao
terapéutica quando pacientes portadores de SAOS grave recusarem o
uso de CPAP e técnicas cirtrgicas.

Descritores: Apneia do sono tipo obstrutiva/terapia; Desenho de
aparelho ortoddntico; Aparelhos ortodonticos funcionais; Avango

mandibular/instrumentac¢io; Retrognatismo

INTRODUCTION

According to the recent practice guidelines about the
treatment of obstructive sleep apnea (OSA) with an man-
dibular repositioning appliance (MRA), the continuous
positive airway pressure (CPAP) is considered to be a gold
standard treatment for moderate and severe OSA, and it is
indicated whenever possible before considering oral appli-
anceV. Because OSA is a multifactor disease, its treatment
demands a multiprofessional approach. Generally, for the
moderate and severe OSA patients, the physicians consider
the advantages of CPAP therapy, upper airway surgery, or
a combination of both treatments and, in specific cases,
a maxillo-mandibular advancement surgery is suggested.
Nevertheless, most patients decline surgery options and
refuse or discontinue the CPAP therapy even knowing
that this one allows the best results for this pathology.
In the daily clinic, even severe OSA individuals who also
show cranioskeletal abnormalities, such as marked max-
illary and/or mandible retraction, microgenia, maxillary
atresia, and marked upper airway constriction, generally
prefer using OA instead of orthognathic surgery. Among
the best-studied alternative treatments for OSA there is
the MRA, designed to hold the mandible forward during
sleep, increasing upper airway dimension and preventing
the narrowing/collapse of the pharynx®?. Actually, there
are several studies proving the efficacy and the safety of
OA therapy®®. Follow-up studies have identified some
drawbacks of these appliances, such as excessive salivation,
occlusive changes, and temporomandibular joint or den-
tal pain, though these last mentioned effects appear to be
rare and tolerated by the majority of the patients in cases
series™®, There is little literature focusing the efficacy of
MRA treatment in severe OSA patients and also in severe
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OSA patients with severe craniofacial alterations”®. The
aim of this case report was to share the results obtained
with an MRA used in the treatment of severe OSA, over
three years follow-up, in a patient with a severe retrogna-
thia and micrognathia and refused CPAP usage.

CASE REPORT

A 32-year-old man with a body mass index (BMI) of
25.85 kg/m? and neck size of 42.0 cm was referred to us
from a private sleep Medicine clinic to evaluate the pos-
sibility about the treatment of a severe OSA with a MRA.
He underwent two polysomnograms (PSG), one basal PSG
and one continuous positive airway pressure (CPAP) ti-
tration PSG. As indicated in Table 1, the apnea/hypopnea
index (AHI) was 38.5, the minimum oxygen saturation
(SaO2 nadir) was 67.0%, the arousals index was 35.0/h
and sleep efficiency (SE) was 94.7%. At the first appoint-
ment in the dentist office, he complained of snoring, noc-
turnal breathing arrests, tiredness upon awakening, and
difficulty in concentrating. The score for Epworth Som-
nolence Scale (ESS) was 9.0 and, curiously, he related no
excessive sleepiness. He related a vasomotor rhinitis, and
from time to time he had to use a specific medication.
When asked about CPAP treatment he said that during
the sleep night titration he had difficulties to adapting to
CPAP (11 cmH,0) and refused to use it as a life therapy,
since the AHI and arousals did not reduced, according to
his expectation (Table 1). After this, he rented a CPAP
for a month, to try once again this therapy, and related
difficulties in adapting, probably due to his frequent na-
sal obstruction. Finally, he asked his sleep doctor for an-
other treatment alternative, which was an oral appliance.
The oral and facial evaluation revealed an ogival palate,
a transversal atresic maxillary, the absence of the tonsils,
an open mouth on rest, dental malocclusion class II, open
bite, narrow face with vertical growth predominance, jaw
on lower position, retrognathia and micrognathia (Fig-
ure 1). Patient’s upper and lower arches presented all den-
tal elements and temporomandibular joint (TM]J) palpa-
tion, and auscultation revealed no signs of dysfunction.
A lateral cephalometric radiograph and upper and lower
cast models were requested to evaluate the upper airway
dimensions and dentoskeletal pattern. Cephalogram find-
ings showed a marked maxillomandibular deficiency and
a marked anteroposterior reduction of upper airways, se-
vere retrognathia and the craniovertebral angulation was
reduced (Table 2). Considering the degree of craniomaxil-
lofacial abnormalities, the presence of severe OSA and the
limited results with CPAP, a simultaneous maxillary and
mandibular advancement (MMA) was suggested. It was
explained that MMA is a surgery that has been shown
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to be a highly effective treatment for apneic individuals
with a maxillomandibular deficiency®, and after MMA
an enlargement of upper airways occurs, and the collaps-
ibility of the airway is decreased due to increased tension
of the velopharyngeal and suprahyoid musculatures"”.
Despite all information given to the patient, he declined
MMA option and preferred trying MRA as treatment for
OSA before an invasive approach. The appliance chosen
was the adjustable PM Positioner™, fabricated in two
parts, joined together by two expanders on each side,
which allow for titration according to each individual
need. A constructive wax bite was approximately 60.0%
of maximum protrusion, which was sent along with the
cast models to the specialized laboratory for the OA man-
ufacture. The increase in the vertical dimension did not
exceed 7.0 mm, providing good appliance adaptation and
effectiveness allied with comfort. The placement of the
MRA proceeded (Figure 2) with advice given about the
care and hygiene of the appliance. Similarly, the informa-
tion about the follow-up visit twice a year and the need
of a PSG once each two years was given. The initial titra-
tion was 1 mm and the subsequent titrations, 0.50 mm,
were performed weekly to prevent TMJ symptoms. The
total advancement reached about 9.0 mm and took about
2 months to complete. Side-effect related by the patient
was only a dry mouth sensation lasted for the two first
months. After six months and three years, a PSG was car-
ried out to evaluate the efficacy of MRA over time.

Table 1: Polysomnogram findings from prior treatment to three year follow-up
PSG after 6 PSG after 3

PSG variables Basal PSG CPAP PSG

months years
AHI 38.5 25.0 12.0 13.0
Sa02 min (%) 64.0 79.0 80.0 81.0
Arousal index 34.0 21.0 2.2 4.0
REM (%) 23.0 24.0 21.2 20.0
Sleep efficiency (%) 94.7 90.5 95.0 94.0

PSG: polysomnogram; CPAP: continuous positive airway pressure; AHI:
apnea/hypopnea index; REM: rapid eye movement; SaO2: minimum
oxygen saturation.

Table 2: Cephalometric findings

Cephalometric values Patient value Normal value

SNB 74.0° 80.0°
ANB 5.5° 2.0°
PAS 8.8 mm 15.5 mm
CVA 86.0° 101.0 mm
Pog/N-Perp -15.0 mm 0-1.0 mm

SNB: relationship of the mandible to the cranial base; ANB: relationship
between upper and lower jaws; PAS: posterior airway space; CVA: angle
between cranial and cervical spine; Pog/N-Perp: Pogonion to nasion
perpendicular.
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Oral device in the treatment of severe OSA
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Figure 2: Lateral view of mandibular repositioning appliance (MRA) 7z situ

RESULTS

A comparison of the initial PSG and the PSG taken with the
MRA in situ after six months (Table 1) revealed that snor-
ing had significantly reduced, according to his spouse report,
and the AIH has reduced from 38.5 to 12.0, the SaO2 nadir
rose from 67.0% to 80.0%, the arousals index decreased from
34.0 to 2.2, and there were improvement in other physiologic
variables (Table 1). The results after three years of OA usage
showed that MR A was still effective, with an AHI=13.0, and
his wife stated that snoring was still reduced, but not totally
eliminated. The patient related that subjective symptoms
have improved, such as snoring, nocturnal breathing arrests,
tiredness upon awakening, and difficulty in concentrating.
ESS values remained the same, since the patient did not com-
plain of excessive sleepiness before treatment.

DISCUSSION

The use of an MRA to treat a severe OSA with an AHI
over 38.0 was efficient. Even the patient skeletal pattern
presented unfavorable measures. It must be noted that, in
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this case, the low BMI could have been an important fac-
tor to achieve the significant decrease of AHI'Y. Another
factor that must have contributed to this result was the
presence of a marked retrognathia, with an angle between
mandible and cranial base (SNB=74°), an angle between
upper and lower jaw (ANB=5.8°)"? and the relationship
of mandible to cranial base Pog/N-Perp= -15.0 mm®?.
A cephalometric study comparing 30 OSA patients to 30
normal ones showed that OA was more effective when SNB
angle and posterior airway space (PAS) presented narrow
values'™. In our study, patient’s PAS was 8 mm (Table 2)
before treatment, which also converge to Otsuka et al.">
study, in which they stated that smaller dimensions of PAS
are predictive success factor in responder patients, other-
wise, the small values of SNB were not significant factor in
the responder group, which was composed of mixed OSA
severity. In a previous study”, the authors showed a fa-
vorable result using MRA to treat a severe OSA in two
patients with craniofacial alterations. In our work, OA us-
age reduced the AHI from 38.5 to 12.0 events per hour
after 6 months, and to 13.0 after 3 years. Barthlen et al.®
compared the efficacy of three types of oral device to treat
severe patients and found that mandibular positioning ap-
pliance, as used in our study, was most effective to treat
OSA in a group with severe patients only. In a recent study,
a severe OSA was successfully treated with an OA"”. We
can find in the literature several articles showing the use
of OA to treat OSA in a group that also have severe OSA
patients>»141% but there are little articles using a group
of severe OSA only7'®!", Despite CPAP can reach bet-
ter results, studies have shown that patients prefer MRA
treatment"®. The American Academy of Sleep Medicine
(AASM)® states that MRA therapy should be used as first
option on snoring and mild SAOS patients. Our patient’s
characteristics are not uncommon amongst successful OA
therapy, and literature shows that most OSA patients are
Cl II malocclusion®, but to our knowledge, there are no
studies showing an OA treatment efficacy with three year
follow-up in a severe OSA patient, independently of cepha-
lometric characteristics. This result can bring more confi-
dence to dentists to treat severe patients who cannot accept
or adapt to CPAP treatment. We believe that other physi-
ologic variables might be evaluated in further studies (e.g.
blood pressure). Our study objectively showed that it is
important to understand that, in specific cases, it is bet-
ter to carry out a MRA treatment than leave the patient
remains without any SAOS treatment.

CONCLUSION
The results after six months and three years of MRA use
showed that the device was efficient to treat severe OSA;



its efficacy remained at an optimum level after three years,

despite the craniofacial status presenting unfavorable values.

Further studies focusing the evaluation of blood pressure in

these cases are necessary, since the OA may be used for a long
time to treat OSA.
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