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Multidisciplinary Approach in a 12-Year-Old Patient Affected
by Severe Obstructive Sleep Apnea: a Case-Report
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A 12-year-old boy shows a restless sleep and snoring episodes declaring himself tired during the
day and the school lessons. On clinical examination the patient presents a second-class profile, a
retrusive jaw with a small chin and an open nasolabial angle. From the intraoral examination a ton-
sillar hypertrophy is denoted. The patient is sent by the ear, nose, and throat specialist (ENT) and
subsequently subjected to a polysomnography (PSG). The ENT decides to subject him to a tonsil-
lectomy and the subsequent PSG shows an improvement in the obstructive sleep apnea syndrome
(OSAS) pathology with an apnea-hypopnea index (AHI) improved from 25.5 episodes/hr to 3.4 epi-
sodes/hr. Subsequently a orthodontic treatment with twin-block was start to further reduce the ap-
nea episodes. The last PSG highlights the success of the treatment further lowering the AHI to 0.7
episodes/hr. This case report shows how a multidisciplinary approach to OSAS is fundamental also
in the young patient and that the orthodontist carried out in this area a fundamental task both in
diagnosis and treatment. Sleep Med Res 2019;10(2):103-107
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INTRODUCTION

Obstructive sleep apnea syndrome (OSAS) is a breathing sleep disorder that affects 1% to 3%
of children characterized by repeated episodes of complete and/or partial and/or prolonged up-
per airway obstruction during sleep, normally associated with a reduction in blood oxygen sat-
uration. Completed obstruction defines apnea episodes while partial obstruction defines hy-
popnea episodes [1-3].

It is possible to divide the signs and symptoms of OSAS into two groups: the first consists of
those directed to the intermittent pharyngeal airway obstruction as the parents report on epi-
sodes of apneas or snoring of the child; the second from the comorbidities that develop due to
obstruction: daytime sleepiness, hyperactivity, enuresis, inadequate body growth, and poor ac-
ademic results [4].

In addition, several studies show the great medical implications caused by OSA: metabolic,
endocrine, and cardiovascular problems that undermine the proper development of the young
individual [5].

The gold standard for evaluation of pediatric OSAS is polysomnography (PSG) and the ap-
nea-hypopnea index (AHI) is the most commonly used PSG parameter for the quantification
of sleep disorders breathing severity. It includes the number of mixed, obstructive, and central
apneas and hypopneas for hours of total sleep time [6].

In childhood an obstructive AHI < 1 episodes/hr is considered to be normal, 1 < AHI < 5 to
be mild OSA, 5 < AHI < 10 to be moderate OSA, and an AHI > 10 episodes/hr as severe OSA [7].

The surgical treatment of first choice in children with OSAS is adenotonsillectomy. The first
multisite, randomized controlled, and prospective study investigating the effects of adenoton-
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sillectomy on OSAS treatment confirmed that the surgical op-
tion, compared to the wait-and-see option, had improved behav-
ior and quality of life in the short and long term and also given
better results obtained with PSG in resolving OSA [8]. To the
same result comes the meta-analysis of Brietzke and Gallagher
[6] stating that adenotonsillectomy is a successful way to nor-
malize PSG measurements in the majority of patients. The au-
thors add, however, that given the complexity of the OSA prob-
lem, the presence of residual apnea episodes must push the
research to investigate the pathology and the medical team to
resolve the problem from more therapeutic fronts.

Regarding non-surgical treatments, continuous positive air-
way pressure (CPAP), that is the most common treatment in adult
patients, seemed not ideal for children due to a very poor com-
pliance rate [9].

From these assumptions orthodontic treatment became essen-
tial which in children mainly involves two alternatives: the pal-
atal expansion in those patients with narrow palates and man-
dibular advancement with dedicated devices, also chosen taking
into account the skeletal typology and growth who is facing the
young patient [10].

CASE REPORT

A 12-year-old boy presented at the Padua University Hospital
Dental Clinic for an orthodontic evaluation. The general medi-
cal history does not present any known pathology but the par-
ents suspect that the child has apnee during the night and they
also communicate snoring episodes. The patient declares himself
tired during the day and shows a difficulty in handling attention
during school lessons. At the first visit he presents a body mass
index (BMI) of 22.2 and a result for the assessment of daytime
sleepiness (Epworth test) of 4 that is a seemingly normal value.
At the frontal extraoral evaluation, there is a reasonable propor-
tion of the thirds with a slight mandibular deviation towards the
right. In the sagittal vision it presents a second-class profile, a
retrusive jaw with a little chin and an open nasolabial angle.

From the intra-oral exam it presents a second molar class of
Angle on the right and a first on the left and a second canine class.
The midline lines are centered but the upper right lateral inci-
sor is small. To conclude the upper and lower crowding is ab-
sent. At the objective examination, a tonsil hypertrophy is also
noted. In order to analyze more extensively her condition an
ear, nose, and throat specialist evaluation was required. A cone
beam computed tomography of the craniofacial complex was
requested and the patient was referred by an otolaryngologist
for a specialist examination (Figs. 1 and 2).

The specialist confirms the hypertrophy and first of all pro-
poses a PSG a to monitor the patient’s sleep. The instrumental
framework shows respiratory events of a mainly obstructive na-
ture, expressed mostly during supine decubitus, with a severe
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degree of apnea hypopnea. Specifically, the test reports an AHI
of 25.5/h, which doubled the cut-off for the diagnosis of severe
OSA, the mean minimum desaturation values is 93.5%, the av-
erage saturation in sleep is 97.3%, the nadir of 89%, the average
night heart rate is 65.0 bpm. 95% of apnea events were obstruc-
tive, the remaining 5% were a combination of obstructive and
central events.

The cause of these results is found in tonsillar hypertrophy and
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Fig. 1. Initial records: intraoral and extraoral photographs.

Fig. 3. Tonsillectomy. Pre-operation and post-operation.



we proceed with tonsillectomy (Fig. 3, is visible the pre-opera-
tion and the post-operation image of the tonsils). After the sur-
gical operation and the patient’s recovery, a second PSG is per-
formed and the following results are detected: AHI score of
3.4/h, average oxygen saturation of 96%, nadir of 93%, oxygen
desaturation index (ODI) of 0.7, and average night heart rate
equal to 54.0 bpm (Table 1). The surgical operation has therefore
significantly improved the pathological picture of the young
patient but it was not enough to bring the AHI below 1 and thus
fully resolve the OSA pathology. At this point orthodontic ther-
apy comes into play. As is known in the literature, CPAP is the
most effective treatment but it has a very poor compliance rate.
Furthermore, CPAP therapy can also affect the physiological
skeletal development of craniofacial structures in a growing pa-
tient. Therefore, it was decided to opt for a mandibular advance-
ment device (MAD) that would also meet its skeletal typology
and that would also encourage the retruded jaw to express its
maximum growth potential. Rapid maxillary expansion was ex-
cluded as a possible treatment because authors did not evidence
a maxillary deficiency in this patient. Since the BMI of the pa-
tient (22.2) was in a normal range for his age, weight loss was
excluded too.

The Orthodontic Phase

When the diagnostic records are updated, the patient’s occlu-
sal and facial features remain almost the same (Fig. 4).

The treatment consists of a first step of taking precision im-
pressions with polyvinylsiloxane taken with George Gauge in 0
mm overjet relation. With this material the MAD is construct-
ed which, in the specific case of this patient, is a twin block.

Delivery of the twin block with indication to the patient to
bring the device in the afternoon and at night to counteract the
apneas during the night and possibly stimulate the jaw to grow.
The patient is seen about every month and a half for control and
to report the patient’s impressions. The patient immediately dem-

Table 1. Results of the three polysomnographs

PSG pre PSG post Pb?G post
tonsillectomy twin block
Total recording time (min) 452 420 360
Snoring time (min) 0.1 24.0 0.2
Time in the supine position (%) 17.8 35.6 28.1
Apnea-hypopnea index (h) 25.5 34 0.7
Apnea-hypopnea index 90.5 0.8 0
supine (h)
Average saturation (%) 97.3 96.0 96.0
Nadir (%) 89 93 50
Oxigen desaturation index 220 0.7 32
Time of sleep with saturation 0.1 0 3.7

under 90%, CT90 (%)
PSG: polysomnography.
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onstrates excellent compliance and declares himself satisfied with
the use of the device, feeling even more rested during the day.

After one year of therapy; it is decided to re-evaluate the patient
and limit the use of the device only at night. Clinical examina-
tion shows that the facial features are stable with a second skel-
etal class and maxillary bi-retrusion. The intraoral examination
shows how a first molar class is obtained and a first canine class
on the left. On the right is still a slight second canine class. The
overjet relation is close to 0 mm (Fig. 5) but as expected in the
following months with the use of the device only at night, there
was a recurrence which led to a more physiological occlusion
(Fig. 6).

At this point we decide to perform a third PSG with the MAD
in the mouth to understand what are and are present to the pa-
tient. The results of this last test indicate an AHI of 0.7/h with a
total number of apneas equal to 0 and a total of hypopneas of 2.
The average saturation of oxygen is 96% a nadir of 50 and an

Fig. 4. Records with patience wearing the twin block.

Fig. 5. Records after 1 year of therapy and before the third pon-
somnography.

www.sleepmedres.org 105



Twelve-Year-Old Patient Affected by OSAS

ODI of 3.2 (Table 1).

DISCUSSION

Intervention in the treatment of OSAS in pediatric patients
is fundamental for the correct psycho-physical development of
the patient. The effectiveness of tonsillectomy in OSA treatment
has been investigated in the literature as demonstrated in the

introduction and was very effective even with our patient. In
fact, the AHI has dropped from 25.5 episodes per hour to 3.4
episodes per hour. This result, although satisfactory, is still not
sufficient to consider the OSA completely resolved in a young
patient. Generally speaking, orthodontically the first aspect to

E’n .

Fig. 6. Intraoral photographs after treatment.

Table 2. Pre and post cephalometric values

Initial Final
Articular angle (°) 141.8 148.9
Gonial angle (°) 134.6 125.0
Anterior cranial base (mm) 64.8 68.1
Ramus height (mm) 29.4 38.7
Corpus lenght (mm) 59.4 62.3
P-A face height (%) 59.2 59.7
ANB angle (°) 5.3 5.9
IMPA angle (°) 96.2 107.5
UI-FH (°) 109.7 107.1

Fig. 7. X-rays after 1 year of therapy and before the third poly-
somnography.
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be solved in a pediatric patient with apneas is maxillary constric-
tion; indeed, many studies confirm the effectiveness of this treat-
ment in reducing short-term and long-term OSA [11]. However,
the patient did not need to expand the palate but due to his skel-
etal and occlusion characteristics an orthodontic appliance was
chosen with the purpose of to solve sleep apnea on one side and
be favorable to the resolution of its malocclusion on the other.
The choice fell on a removable twin block to be worn afternoon
and night for the first year and later only at night. As suggested
by the literature, regardless of the presence of OSA it is impor-
tant that the clinician uses these types of devices in pediatric
patients only if a condition of retrognathic jaw is present. In fact
the long-term results of these therapies are not yet certain and
therefore it is important that the therapeutic objective is twofold:
orthodontic and directed to solve the OSAS in the period of de-
velopment [12]. The effects of this device were positive: on the
one hand favored the correction of the dental class and on the
other hand led to an AHI of 0.7 events per hour. The radiograph-
ic examination shows also which side effects have these devices:
a proclination of the lower incisors and a retraction with up-
righting of the upper incisors are visible (Fig. 7, Table 2). In line
with recent studies in the literature there are no joint symptoms
on the temporomandibular joint of the patient [13]. Obviously
to obtain an excellent result also on an aesthetic level the thera-
py of choice still remains the orthognathic surgery but occlusa-
ly the case can be terminated optimally even with only ortho-
dontics (Fig. 6). The orthodontic evaluation therefore allows
not only to choose the best treatment or jaw advancement de-
vice for the patient but also to identify the OSAS pathology
early and send the patient to the appropriate specialist.

A multidisciplinary approach to OSAS pathology has become
fundamental in both adult and pediatric patients. In the latter
the role of orthodontic screening is even more important be-
cause of the large pool of young patients who visit every day. As
we have seen, after solving the problems related to the otorhino-
laryngology sphere an orthodontic intervention has given the
possibility to reduce them even more by bringing the patient’s
sleep back to normal values. Treatment with MAD, supported
by a correct medical history, diagnosis, and assessment of com-
pliance is also valid in young patients and has to be associated
with the resolution of other strictly orthodontic problems as dem-
onstrated in this case. The knowledge of the diagnosis and ther-
apy of these pathologies, together with the integration of specif-
ic standardized questionnaires included in his medical history,
becomes therefore fundamental for the identification and treat-
ment of this pathology. Finally, its role becomes essential when
maxillofacial surgery or CPAP are excluded for reasons of age or
will of the patient.
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