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Orthodontic treatment has potential as a fundamental approach in pubescent obstructive sleep apnea (OSA) patients with a small 
mandible. However, pitfalls of such treatment have not been documented. We report the case of a 15-year-old OSA patient (apnea 
hypopnea index [AHI] = 7.6 events/h) with a small mandible in whom we attempted to improve OSA by promoting the growth of the 
mandible with a mandibular advancement device. The AHI was reduced to 0.8 events/h with the device in place. However, neither 
notable growth of the mandible nor improvement of OSA without the device in place was observed after a 5-year follow-up (AHI = 7.8 
events/h). It was retrospectively concluded that the optimal timing as an orthodontic treatment had already passed when the patient 
was introduced to our clinic. Hence, an orthodontic approach should be considered as soon as we encounter pubescent OSA so as not 
to lose an available window for definitive treatment.
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INTRODUCTION

If the patient’s predisposing factor for obstructive sleep apnea 
(OSA) is associated with a small mandible, the use of a mandib-
ular advancement device (MAD) as an orthodontic approach 
is reasonable because nightly use of this device efficiently facil-
itates the growth of the mandible as long as patients are in the 
pubescent period, when mandibular growth can be expected 
in parallel with somatic growth.1–3 Conversely, we recently 
experienced a case who was treated by an MAD but did not 
show either a fundamental improvement of OSA or growth of 
the mandible. This case highlights a potential pitfall of an orth-
odontic approach to pubescent OSA unless it is provided at a 
particular timing.

REPORT OF CASE

A 15-year-old boy was diagnosed with mild OSA (apnea-
hypopnea index [AHI] = 7.6 events/h), and was referred for oral 
appliance therapy using an MAD in our Sleep Apnea Dental 
Clinic. The patient had complained of frequent dozing off 
during school classes, chronic fatigue, and difficulty in waking 
up in the morning. His family reported loud snoring with 
episodes of apneas. His father was an untreated snorer who 
had experienced witnessed apneas. The score on the Japanese 
version of the Epworth Sleepiness Scale (JESS) at the patient’s 
first visit was 13.4 He had a thin physique with a BMI of 17.4 
kg/m2. There was no hypertrophy of the tonsil or adenoidal 
tissue, and no chronic nasal obstruction.

The initial cephalogram revealed that, while the position of 
the maxilla was normal, the mandible showed both a small size 
and retroposition in comparison with the Japanese standard 

values (79.9° for the sella to nasion to subspinal point angle 
[SNA-- Japanese standard value = 81.4 ± 3.6°], 73.6° for the 
sella to nasion to supramental point [SNB; 79.6 ± 3.9°], and 6.3° 
for the subspinal point to nasion to supramental point angle 
[ANB; 1.8 ± 1.6°]).5,6 According to the physical development 
curve for Japanese males, his physical growth spurt appeared 
to be close to being over (Figure 1A). However, we reasoned 
that the use of an MAD could induce residual growth of the 
mandible. After a full explanation of the details, including the 
possible effects of an MAD on mandibular growth and OSA, 
both the patient and his mother decided to use the device. 
Written informed consent was obtained from the patient’s 
mother regarding the anonymous use of the patient’s data for 
presentation and/or publication.

An adjustable two-piece type MAD was prescribed at an 
8 mm ventrally advanced mandibular position. At 2 months 
after initiation of therapy, the patient became accustomed 
wearing his MAD for an average of 6 to 7 days/week. A suffi-
cient improvement of AHI was observed with an MAD in 
place (AHI = 0.8 events/h) after 3 months, when the resolu-
tion of snoring and a reduction in daytime sleepiness were 
confirmed (JESS = 10). However, neither notable growth of 
the mandible by the 5-year-use of MAD (80.0° of SNA, 72.5° 
of SNB, and 7.7 of ANB) nor improvement of OSA without 
an MAD was observed after a 5-year follow-up (AHI = 7.8 
events/h) (Figure 1B).

DISCUSSION

Considering the good compliance with device usage in addi-
tion to the patient’s cooperation with treatment, we retro-
spectively concluded that the optimal timing for MAD as an 
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orthodontic intervention had already passed when the patient 
was introduced to our clinic.

Although the concept of using an MAD for orthodontic 
treatment would be reasonable from the viewpoint of definitive 
therapy, there appear to be a few barriers that could weaken 
the feasibility of MAD therapy for a peripubertal OSA patient. 
First, as in our case, it is still clinically difficult to prospec-
tively consider whether the mandible can really be anticipated 
to grow further in a pubescent patient, although the physical 
developmental curve serves as a good reference. Second, the 
above significant limitation and the knowledge of craniofacial 
growth/development are, to some extent, specific, and thus 

unfamiliar to pediatric physicians as well as general dentists, 
unless they have specialized in sleep medicine.

This report, unlike the report of a similar pubescent OSA 
case who showed a favorable outcome with an MAD,1 empha-
sizes the difficulty of MAD treatment as an orthodontic option 
for pubescent OSA. It is unlikely that this difficulty lies in the 
specific technique of dental treatment, and instead may be the 
result of a delayed diagnosis, due perhaps to limited recogni-
tion of the characteristic features of craniofacial growth/devel-
opment. We propose that pediatric physicians and general 
dentists should consider an orthodontic approach as soon as 
they encounter pubescent patients with OSA to avoid losing 
the pertinent window for definitive treatment.
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(A) Physical development curve for Japanese males and sequential 
polysomnographic results. The curves are standard somatic growth 
of Japanese boys (National Health and Nutrition Survey, 2009. 
Japanese Ministry of Health, Labour and Welfare). Body height 
and apnea-hypopnea index (AHI) were almost unchanged during 
the treatment period (thick bar) using a mandibular advancement 
device. Arrow shows the hypothesized somatic growth. (B) Lateral 
cephalogram at pretreatment (age 15Y10M) and at follow-up (age 
21Y0M). Growth of the mandible was not observed throughout 
the treatment period. Only minor changes were observed in the 
relationship between the upper and lower incisors.


