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StupY OBJECTIVES: Maxillomandibular advancement surgery is a well-supported treatment option for obstructive sleep apnea in
patients who have not responded to or who have not tolerated nonsurgical management. The usual straightforward surgical procedure
can be made much more difficult with numerous impacted supernumerary teeth, as is frequently seen in patients with cleidocranial
dysostosis.

METHODS: The preoperative planning, surgical procedure, and postoperative phase of the maxillomandibular advancement surgery
for a 51-year-old patient with severe OSA (apnea-hypopnea index 94 events/h in 2010) and concomitant cleidocranial dysotosis will
be discussed in this case report.

REsuLTs: When compared to the preoperative polysomnographic examination, striking improvements were noted on the examination
at 8 months after surgery (apnea-hypopnea index from 94 to 21 events/h).

CoNcLUsIONS: The results of this case showed that using traditional maxillomandibular advancement surgical protocols, despite the
numerous impacted supernumerary teeth, provides excellent results for the treatment of severe OSA. The patient will require further
follow-up and likely subsequent treatment of his remaining dentition.
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INTRODUCTION

Obstructive sleep apnea (OSA) is characterized by intermittent
but prolonged upper airway obstruction that disrupts normal
ventilation during sleep.' It is often associated with daytime
somnolence, neurocognitive deficits, and an increased risk
of cardiovascular events which leads to overall increased
morbidity and mortality.> The American Academy of Sleep
Medicine classifies severity of OSAS based on the mean number
of apneas and hypopneas per hour during sleep (AHI).> Mild
between 5 and 15, moderate 15-30, and severe greater than 30.
Cleidocranial dysostosis is an autosomal dominant congen-
ital defect that involves the development of the teeth and bones.
It is thought to involve the RUNX2 gene which is responsible for
making a protein involved in cartilage and bone development
and maintenance.” Without the functioning gene, individuals
with cleidocranial dysotosis may have osteopenia, underdevel-
oped or absent clavicles, delayed closure of the fontanels, and
short stature. In terms of the facial skeleton, brachycephaly,
frontal bossing, and hypertelorism are common. Dental
abnormalities including delayed exfoliation of primary teeth,
delayed eruption of the permanent dentition, malformed teeth,
malocclusion, and multiple supernumerary teeth. In addition,
may patients with cleidocranial dysotosis present with hearing
loss and increased incidence of ear and sinus infections.
There is no current evidence to suggest a link between OSA
and cleidocranial dysostosis and the treatment of a patient
with both may present a challenge to the treating surgeon.
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With the typical presentation of multiple impacted supernu-
merary teeth, both the actual maxillomandibular advance-
ment surgical osteotomies and fixation have the potential to be
much more difficult.

REPORT OF CASE

A 51-year-old man with known cleidocranial dysostosis and
obstructive sleep apnea presented to the University of Roch-
ester, Strong Memorial Hospital Oral and Maxillofacial
Surgery clinic for surgical evaluation. He was diagnosed with
extremely severe OSA 7 years earlier (2006), with a polysom-
nographic examination that showed an apnea-hypopnea index
(AHI) = 84 episodes/h; time of sleep with SpO, < 90% = 17
min (5%); total sleep time (TST) = 347 min. At that point, he
was treated with a CPAP that he was, unfortunately, unable
to tolerate. He had a second polysomnographic examination
in 2010 which again revealed extremely severe OSA with an
(AHI) =94 episodes/h; time of sleep with SpO, < 90% = 135 min
(49.8%); total sleep time (TST) = 313 min. The patient reported
multiple episodes of falling asleep while driving and has had
several minor motor vehicle accidents as a result. He has a past
medical history significant for mild GERD, controlled hyper-
tension, angina pectoris, and congestive heart failure (ejection
fraction = 35%). He reported an untreated depression and felt
that his constant feeling of fatigue was related.

The general physical examination revealed a well-nourished,
well developed patient with a BMI on initial presentation of
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Figure 1—Preoperative facial photograph, lateral
view.

Figure 2—Preoperative facial photograph, frontal
view.

37.9. He was, at that time, enrolled in a weight loss program. He
presented with a flat profile, frontal bossing, and sunken nasal
bridge. He had some degree of hearing loss bilaterally, present
since birth. He had no nasal or sinus complaints, no soft palate,
tonsillar, or tongue base hypertrophy though he did present
with a Mallampati IIT airway with a maximum incisal opening
of approximately 28 mm (Figures 1 and 2). He had multiple
palpable and multiple non-palpable impacted teeth. The only
erupted teeth present intraorally were teeth numbers 4, 5, 12,

Journal of Dental Sleep Medicine

66

Figure 3—Preoperative intraoral photograph, frontal
view in occlusion.

21, 28, and primary teeth C, F, H, M, N, O, P, Q, R therefore
there was no measurable occlusion (Figure 3).

A panoramic radiograph (Figure 4) revealed fully impacted
teeth #1, 2, 6, 7, 8, 9, 10, 11, 15, 16, 17, 18, 19, 22, 23, 24, 25, 26,
27, and 32. The ascending ramus are slightly narrow and the
coronoid processes thin and pointed.

Lateral cephalogram (Figure 5) revealed a hypoplastic
maxilla and mandible, and an obtuse mandibular plane angle
(76.3 degrees, normal 65). Relative airway restriction in the
anterior and posterior dimension is also visualized. Computed
tomography (CT) scan obtained while the patient was entirely
conscious, revealed narrowed upper airway space as well
(Figure 6).

Due to the occlusal findings, the traditional orthognathic
acrylic splint fabrication was difficult. Using the 14 teeth that
were erupted with only 4 actually in occlusion, both the interim
and final acrylic splints were made using these contacts as well
as full contact with the attached gingival overly both the upper
and lower alveolus. With so few erupted teeth, both preopera-
tive orthodontics and intraoperative archbars were not possible
for stabilization of the splints and the arches in their new posi-
tion. Thus, intermaxillary fixation screws were planned for
intraoperative stabilization.

Surgical treatment was performed under general anesthesia
using a nasal endotracheal tube. Intermaxillary screws were
placed first; 4 in the maxilla and 4 in the mandible, all 8 mm in
length. The traditional horizontal incision and osteotomy were
performed at the LeFort 1 level. As per usual surgical protocol, a
double guarded nasal osteotome was used to separate the nasal
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septum from the nasal crest of the maxilla. The single guarded
osteotome was then used to separate the lateral nasal wall/medial
maxillary sinus wall. A small, then large, curved osteotome was
used to separate the maxilla from the pterygoid plates, and a
Rowe disimpaction forceps was used to disimpact that maxilla.
Given the location of the multiple supernumerary teeth, many
were included in the osteotomy and left in place. The interim
acrylic splint was placed into the mouth and wired in placed
using the intermaxillary fixation wires. After adjusting and
enlarging the piriform aperture, the maxilla was held up and
into the final planned position, 10 millimeters anterior to the
preoperative position, and secured with 4 L-shaped mini plates
and 16 six-millimeter screws. The interim splint was removed
and the maxilla was found to be stable in the new position.

The surgery was continued with bilateral sagittal split oste-
otomy of the mandible. Once again, the tradition approach and
osteotomies were used. A proper split was obtained bilaterally
and both the inferior alveolar nerve and full bony impacted
teeth #17 and 32 were visualized and free of trauma. Given
the highly impacted nature of these impacted teeth and the
expected subsequent weakening of the mandible, they were
left in place. After the final acrylic splint was placed and inter-
maxillary fixation was complete, the mandible was advanced
10 millimeters and fixated in place using 3 bicortical screws on
the superior aspect of the mandible placed transcutaneously
using a trocar. The intermaxillary fixation wires and inter-
maxillary fixation screws were removed in totality. The patient
was advised to follow a liquid diet protocol during the 5 weeks
postoperatively then was to resume normal diet.

The patient reported feeling more rested with less daytime
somnolence within the first week postoperatively. He continued
to improve over the first several weeks and transitioned easily
from full liquid diet to solids as instructed. He reported easily
working 12-hour shifts without the fatigue he used to feel prior
to surgery. His mood was elevated and his outlook on like
more positive. Clinically he appeared to be well-healed from
a surgical standpoint, with no mobility of the segments, no
mucosal dehiscence, no signs or symptoms of active infection.
His postoperative radiographs revealed stable hardware and no
acute or chronic complications of the teeth in the line of oste-
otomy (Figures 7-12).

On follow-up polysomnogram, done December 2013, the
AHI dropped down to 21 episodes per hour of sleep, with only
3 minutes 45 seconds with an oxygen saturation below 90%,
and a total sleep time (TST) of 394 minutes (Table 1).

DISCUSSION

It is well documented in the literature that maxillomandibular
advancement (MMA) surgery increases anterior-posterior and
medial-lateral airway size, which can help improve or elimi-
nate OSA.”® In 2013, Sittitavornwong et al. demonstrated that,
independent of age or gender, all patients who underwent
MMA, showed an increase in airway cross-sectional area and
a decrease in the pressure effort at every airway level after
MMA. In general, as the airway obstruction worsens, a greater
pressure effort is required to inspire a normal volume of air.
Increasing the 3-dimensional airway space, should decrease
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Figure 5—Preoperative lateral cephalometric
radiograph.

Figure 6—Preoperative CT, axial view of airway.

Figure 7—Postoperative orthopantogram
radiograph.

this pressure effort, thus decreasing the work of breathing.’
By changing the skeletal framework, MMA increases the
pharyngeal space, pulling the tongue and suprahyoid muscles
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Figure 8—Postoperative lateral cephalometric
radiograph.

Figure 9—Postoperative posterior-anterior skull
radiograph.

Figure 10—Postoperative facial photograph, frontal
view.

Figure 11—Postoperative facial photograph, lateral
view.

Measurements 09/11/2006
Total sleep time 347 min
Respiratory events 485

AHI 84

Time saturation < 90% 17 min, 23 sec

Table 1—Comparison of preoperative and postoperative sleep study measures.

07/22/2010 12/06/2013
313 min 351 min
125 14
94 214

14 min, 56 sec 3 mins, 45 sec
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Figure 12—Postoperative intraoral photograph,
frontal view in occlusion.

anteriorly. It is currently felt to be the most effective surgical
technique for the treatment of obstructive sleep apnea.'*"

There is a significant evidence that early treatment of the
dental signs of cleidocranial dysostosis, including multiple
supernumerary teeth, malformed dentition, and failure of
eruption of teeth, is beneficial to both the aesthetics and long-
term functionality of patients.!*"* Extraction of supernumerary
teeth, exposure of impacted teeth with traction and orthodon-
tics can lead to a stable long-term occlusion when patients are
treated in the prepubescent and early teen years.**

A direct cause and effect link between cleidocranial dysos-
tosis and obstructive sleep apnea has never been established. It
does not seem that OSAS is one of the clinical manifestations
of the syndrome. Age, gender, and certainly obesity are all well
documented to be correlated with OSA.*7 The prevalence of
moderate or severe OSA in the elderly has been reported in
the 7% to 44% range, with a much lower influence from BMI/
obesity.!® In the Caucasian population, the cutoft value of BMI
for obesity is 30 kg/m?, and has been reported as low as 23 kg/
m? in some Asian-Indian populations.!” With the aging popula-
tion and increasing obesity prevalence, we will certainly see an
overall increase in OSAS, including patients born with cleido-
cranial dysostosis. In patients with cleidocranial dysostosis that
have been treated with early intervention for the supernumerary,
malformed, and impacted teeth, the traditional maxillomandib-
ular advancement surgery approach would be simple to apply. In
those patients that have no previously been treated and present
with many unerupted teeth and without a stable occlusion, the
surgical planning can be complicated. As seen in this case report,
maxillomandibular advancement surgery via the conventional
approach, leaving the unerupted teeth within the osteotomy
sites both during downfracture/sagittal split and during fixation,
can be effective in treating and improving severe OSA.

CONCLUSION

In the setting of severe obstructive sleep apnea, cleidocranial
dysotosis is not a contraindication for maxillomandibular
advancement surgery, even with the presence of multiple
impacted and missing teeth.
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