
The purpose of this case study is to 

demonstrate the relationship between 

obstructive sleep apnea (OSA), obesity, 

TMD, and headache in the pediatric 

population. It is possible to resolve OSA 

in children whereas we most often only 

manage it in the adult population. This 

demonstrates the need to identify the 

clinical signs and screen for sleep-breathing 

disorder symptoms in children and 

adolescents.

Treatment for children with OSA can be 

accomplished by dynamic orthopedic devel-

opment. This case demonstrates that elimi-

nation of OSA can be accomplished within a 

3-month period. This now gives the physician 

an effective alternative to positive pressure, 

which has been shown to magnify the condi-

tion by increasing the midface deficiency — 

the result of the headgear effect with CPAP.1

OSA occurs in all ages, including infants. 

The preponderance of evidence suggests a 

prevalence of OSA in the range of 1%-5%. 

When defined by parent-reported symptoms, 

the prevalence of OSA is between 4%-11%. 

OSA results from an anatomically or function-

ally narrowed upper airway. This usually is a 

combination of a decreased upper airway 

patency (upper airway obstruction such as 

adenotonsillar hypertrophy or intraluminal 

fat deposits and/or decreased upper airway 

diameter), increased upper airway collaps-

ibility (reduced pharyngeal muscle tone), and 

decreased drive to breathe.2

As overweight and obesity have become 

more prominent, the incidence of OSA in the 

pediatric population is increasing as it is for 

adults. Today, about one in three American 

children and teens is overweight or obese. 

The prevalence of obesity in children more 

than tripled from 1971 to 2011. With good 

reason, childhood obesity is now the No. 1 

health concern among parents in the United 

States, topping drug abuse and smoking.3

The incidence of sleep-breathing dis-

orders and chronic facial pain is increasing 

throughout the world. One in six children 

and adolescents has clinical signs of TMJ 

disorders.4

Headache is common among children 

and adolescents. Up to 82% of adolescents 

report having a headache before the age of 

15. Migraines experienced in the pediatric 

population are just as disabling as those 

experienced by adults.5  A review of the litera-

ture worldwide found that there is a global 

high prevalence of headache and migraine 

in children and adolescents.6 

Migraine is the most common headache 

with TMJ disorders.7 Children diagnosed with 

migraine are 8.25 times more likely to have a 

sleep-breathing disorder, and children diag-

nosed with chronic tension-type headaches 

are 15.23 times more likely to have a sleep-

breathing disorder.8 Patients of all ages who 

have OSA are 6.52 times more likely to have 

a TMJ disorder.9 

Case study: Emily
Emily was 10 years old when she was 

referred to me at the University of Tennessee 

(UT) College of Dentistry Pediatric Depart-

ment by Robert Shoumacher, MD, (Professor 

of Otolaryngology-Head-Neck Surgery) a 

pediatric sleep specialist from Le Bonheur 

Children’s Hospital Memphis. She was 

referred due to ineffective positive pressure 

therapy and worsening of symptoms.

Emily was first diagnosed at age 5 with 

severe OSA. The results of her polysom-

nography (PSG) sleep study, evaluated on 

October 1, 2010, were an apnea-hypopnea 

index (AHI) of 118. A child with an AHI equal 

to or greater than 1.5 is diagnosed with OSA 

and requires therapy. Her nadir (lowest level) 

blood oxygenation was 65%, when normally 

at sea level it should be around 98%-100%. 

At 65% that is equivalent to oxygen levels at 

an altitude of 26,240 feet. (Mount Everest is 

29,029 feet.) Emily was placed on CPAP and 

attempted to use for 5 years prior to referral 

to our clinic at UT. Children have the same 

cardiovascular pathophysiology as adults 

secondary to OSA.

She first presented for examination at 

our clinic on November 15, 2015. She was 

5'4" and weighed 240 pounds with a body 

mass index (BMI) of 42.9. A BMI over 22 for 

children is considered obese. She had hyper-

tension with a blood pressure of 130/112 

and was being treated with Lisinopril 

(ACE inhibitor). She was taking metformin/ 

Glucophage® for her Type 2 diabetes. She 

was taking Singular® (antihistamine) for her 

severe environmental and food allergies. She 

was taking Tylenol® for her chronic head-

aches/face and body pain throughout the 

day, every day. Her chief complaints were 

frequent snoring, dry mouth, sinus conges-

tion, and headache.

Palpation of the TM joints revealed 

moderate pain. Joint vibrational analysis was 

used to evaluate the hard and soft tissue 

with mandibular movement. This is the only 

dynamic quantitative equipment available as 

all other techniques such as MRI and X-ray 

imaging is static/positional. Vibrations less 

than 300 Hz are consistent with soft tissue 

movement (disc), and vibrations greater than 

300 Hz are consistent with bone-on-bone 

osseous pathology (Figure 6), which demon-

strates bilateral disc perforation. This was 

confirmed by CBCT imaging (Figure 7).
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Figures 1-2: Evaluation and quantification of the patient’s posture Figure 3: Facial asymmetry

Figures 4-5: Evaluation of skeletal, oral, and dental relationships

Figure 6 Figure 7

This case demonstrates 

that a dynamic skeletal 

development of children 

with severe apnea  

can be helped in a 

nonsurgical way

with dramatic results.
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Patients of all ages that are diagnosed 

with OSA have a collapse of the oro- 

pharyngeal airway. Children younger than 10 

years of age have a relatively larger tongue 

in the oropharynx than the adult’s, and the 

narrowest portion of the airway is below the 

glottis at the level of the cricoid cartilage.10 

Starting the orthopedic development from a 

position of larger volume and, more impor-

tantly, reduced collapse is vital. The sibilant 

phoneme registration has been proven to 

reduce airway collapse in adults, and we 

are currently performing studies on children 

with similar findings.11 Compare the volume 

changes from baseline to phonetic position 

on Emily in Figure 9. Positioning is neces-

sary not only to increase the oropharyngeal  

airway, but also to increase the oral volume. 

From this position, all skeletal and dental 

landmarks can be assessed (Figures 10 

and 11).

The maxilla was deficient in all dimen-

sions as well as being posteriorly positioned 

in relation to the cranial base. The treatment 

plan for this case was the following: 

• Maxillary and mandibular transverse 

development for increased nasal and 

oral volume.

• Reverse-pull mechanics to advance 

the maxilla while holding the three-

dimensional mandibular position that 

will decompress the TM joints and 

reduce airway collapse. 

• I decided to use a Tandem appli-

ance to lever against the temporal 

bones (fossa) to advance the maxilla 

instead of a reverse 

pull headgear that 

would place forces 

on the frontal bone. 

A case study was 

published recently in the 

Journal of Dental Sleep 

Medicine using a protraction 

facemask for a less severe 

case.12 See Figures 12-15 for 

design. The lower appliance 

was worn 24 hours per day, 

including meals, the tandem 

Figure 9: Baseline airway (left) and starting orthopedic development airway (right)

Figure 10

Figure 8: The resting baseline volume of the oropharyngeal airway

Figure 11

Figure 12 Figure 13 Figure 14
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bow was inserted, and elastics were used 

at night for 10 hours in combination with 

NCPAP (nasal delivery positive pressure).

After 4 weeks of treatment, her frequent 

snoring was resolved 100%, dry mouth 50% 

reduced, sinus congestion 20% reduced (still 

using NCPAP), and headaches resolved 

100%. Uprighting of posture was dramatic 

(Figures 16 and 17). This is due to the reduc-

tion of TM joint inflammation and increase in 

nasal breathing.13,14,15 

Maxillary advancement at 8 weeks is 

demonstrated in Figure 18. At this point, 

a new PSG was performed, and her AHI 

had reduced from 118 to 3.1. The test was 

scheduled for a split night study, the first 

half with only the orthopedic devices and no 

NCPAP, and then the second half would be 

done with both. Due to the extreme reduction 

in AHI, she did not need to use the positive 

pressure device. Dr. Schoumacher decided 

to stop the NCPAP therapy and use only the 

orthopedic therapy at this point. 

At 12 weeks of treatment (not wearing 

the NCPAP for 4 weeks), she reported that 

her chief complaints of snoring were 100% 

resolved, dry mouth 100% resolved, sinus 

congestion 50% reduced, and headaches 

100% resolved. Her posture had continued 

to improve (see Figure 19) as did her maxil-

lary advancement compared to baseline 

(Figure 20). 

In addition to resolution of her sleep-

related breathing condition, we were able 

to heal the perforations in her TM discs as 

demonstrated in the JVA analysis of March 

10, 2016 (12 weeks) (Figure 21). The scan-

ning shows no osseous vibrations greater 

than 300 Hz bilaterally. This is confirmed on 

the TM joint imaging using the CBCT (Figure 

22). Joint spaces are now present bilaterally, 

Figure 15

Figure 16 Figure 17

Figure 18: Maxillary advancement at 8 weeks Figure 19 Figure 20

Figure 21 Figure 22
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and cortical bone on the superior surface of 

both condyles is observed.

In order to quantitatively measure the 

skeletal and dental position changes, we 

superimposed the 3D CBCT images from 

start and at 12 weeks. Skeletal suture points 

were used to orient the two images for accu-

racy. The blue areas are the origin skeletal 

position, and the bone-colored areas are the 

new relationships. Even though we levered 

against the mandible to pull the maxilla 

forward, it was the mandible that advanced 

the most, and the maxilla grew from the base 

of the orbit while maxillary anterior teeth 

assumed a more proper torque (Figure 23). 

Notice that the frontal bone advanced, and 

the temporal bones changed, left greater 

than right.

The sagittal projections demonstrate 

that the mandible rotated up and the maxilla 

down as seen in Figure 24. In both Figures 

24 and 25, notice the dramatic changes to 

the cervical spine. This is consistent with the 

visible changes observed. 

This case demonstrates that a dynamic 

skeletal development of children with severe 

apnea can be helped in a nonsurgical way 

with dramatic results. This treatment is an 

orthopedic development for a medical condi-

tion and is not an orthodontic therapy. It is 

billed to medical insurance as an alternative 

therapy to positive pressure with superior 

and life-long results. Now that the patient has 

been treated and has stabilized her sleep-

breathing disorder and TM pathology, she 

can now be assessed for orthodontic therapy, 

which is dental and billed accordingly.
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