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Anatomical Considerations
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Little medial or lateral movement is 
possible the…ape crania. 

Translatory movements of the head 
of the mandiblular condyle in apes 

are also bound… chimpanzees do not 
exhibit condylar translation 

Sicher (1937) Smith(1984) 

Human Evolutionary Anatomy 

Leslie Aiello 

Christopher Dean
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Evolution of the Human Pharynx 
● Recent evidence provides some interesting insights





The Great Leap Forward: the anatomic basis for the 
acquisition of speech and obstructive sleep apnea 
Terence M. Davidson,  

Department of Otolaryngology – Head and Neck Surgery, University of California, San Diego and the VA San Diego Health Care 
System, San Diego, CA, USA  
Received 19 June 2002;  revised 23 October 2002;  accepted 30 October 2002. ; Available online 7 January 2003. 

Abstract
Obstructive sleep apnea is an anatomic illness caused by evolutionary changes 
in the human upper respiratory tract. These changes include shortening of the 
maxillary, ethmoid, palatal and mandibular bones, acute oral cavity-skull base 
angulation, pharyngeal collapse with anterior migration of the foramen 
magnum, posterior migration of the tongue into the pharynx, descent of the 
larynx and shortening of the soft palate with loss of the epiglottic–soft palate 
lock-up. While it is commonly believed that some of these changes had positive 
selection pressures for bipedalism, binocular vision and locomotion, 
development of voice, speech and language ultimately became a substantial 
contributing factor. Here it is shown that these changes are the anatomic basis of 
obstructive sleep apnea. 



Comparative anatomy



Tongue position: H. sapiens vs. 
Ptroglodytes











angulated airflow 

floating hyoid

Human Upper Airway

no velar- epiglotal 
overlap 



OSA: The Human Disorder
   

Characteristic       Function 

●High compliance         Speech 

●Angulated airflow        Upright posture 

●Neuro-muscular  
 compensation lost     NOT NEEDED BEFORE 

   during sleep



Dentistry in the PAST
Much of Dentistry involved  treating edentulous 

patients and constructing  full dentures 
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JTHE JOURNAL OF PROSTHETIC DENTISTRY 
THE ACADEMY OF PROSTHODONTICS

centric relation \se  ̆n#trı  ̆k rı  ̆-l"a#shun\ 1: the maxillomandibular relationship in which the condyles 
articulate with the thinnest avascular portion of their respective disks with the complex in the anterior-
superior position against the shapes of the articular eminencies. This position is independent of tooth 

contact. This position is clinically discernible when the mandible is directed superior and anteriorly. It is 
restricted to a purely rotary movement about the transverse horizontal axis (GPT-5) 2: the most retruded 
physiologic relation of the mandible to the maxillae to and from which the individual can make lateral 

movements. It is a condition that can exist at various degrees of jaw separation. It occurs around the 
terminal hinge axis (GPT-3) 3: the most retruded relation of the mandible to the maxillae when the 

condyles are in the most posterior unstrained position in the glenoid fossae from which lateral movement 
can be made at any given degree of jaw separation (GPT-1) 4: The most posterior relation of the lower to 
the upper jaw from which lateral movements can be made at a given vertical dimension (Boucher) 5: a 

maxilla to mandible relationship in which the condyles and disks are thought to be in the midmost, 
uppermost position. The position has been difficult to define anatomically but is determined clinically by 

assessing when the jaw can hinge on a fixed terminal axis (up to 25 mm). It is a clinically determined 
relationship of the mandible to the maxilla when the condyle disk assemblies are posi- tioned in their most 

superior position in the mandibular fossae and against the distal slope of the articular eminence (Ash) 6: 
the relation of the mandible to the maxillae when the condyles are in the uppermost and rearmost position 

in the glenoid fossae. This position may not be able to be recorded in the presence of dysfunction of the 
masticatory system 7: a clinically determined position of the mandible placing both condyles into their 

anterior uppermost position. This can be determined in patients without pain or derangement in the TMJ 
(Ramsfjord)

Boucher CO. Occlusion in prosthodontics. J PROSTHET DENT 1953; 3:633-56. Ash MM. Personal 
communication, July 1993.



McCollum       Centric Position     Roth/Slevicek  

Dawson             Farrar                    Gelb     

Centric relationship
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Glenoid
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There are two basic types of 
movement

● Rotation
● Translation
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Derangements of the 
Temporomandibular Joint

● Internal
● External
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●Internal



Internal Derangements

● With reduction
● Without reduction
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With Reduction
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Without Reduction
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Clinical signs of Internal 
Derangement without reduction

● No click
● Limited Opening
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Treatment of Disc 
Derangement Without 

Reduction
● Recapture disc
● Regain ROM by stretching disc
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Derangements of the 
Temporomandibular Joint

● Internal
● External
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●External
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Ernest Syndrome, a condition discovered by Dr. Ernest in 1982, 
is a painful headache disorder and facial pain condition that 
may result from car accidents, blows to the head, falls, 
prolonged opening of the mouth, wisdom teeth surgery 
procedures or general anesthesia.
The facial pain begins below the lobe of the ear and radiates 
to the ear, temple, cheek bone, lower rear teeth, eye, jaw joint 
and throat. Treatment may first include injection of medication 
into the damaged ligament.  It often resembles a temple 
headache and earache.

Ernest Syndrome
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Stylohyoid Ligament

Stylohyoid muscle
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Eagle Syndrome 
Stylohyoid Syndrome  
Styloid-Stylohyoid Syndrome & 
Styloid–Carotid Artery Syndrome

Eagle syndrome (ES) represents symptoms brought on by  
compression of regional structures by elongation of the  
styloid process or ossification (calcification) of the  
stylo-hyoid / stylo-mandibular ligaments.

Patients with ES may present with a sore throat, ear pain,  
or even with foreign body symptoms in the pharynx  
secondary to pharyngeal & cervical nerve interactions. 

http://en.wikipedia.org/wiki/Temporal_styloid_process
http://en.wikipedia.org/wiki/Temporal_styloid_process
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Pathway of drainage of inflammatory fluid from TMJ

• Directly into the ear through the tympanic fissure
• Medially to the area of the Eustachian tube
• Down the carotid sheath
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Innervation of the Human Temporomandibular Joint  
Capsule and Disc as Revealed by Immunohistochemistry  
for Neurospecific Markers

Innervation of the Human Temporomandibular Joint 
Capsule and Disc as Revealed by 

Immunohistochemistry  
for Neurospecific Markers



● S-100 Protein and Protein Gene Product 9.5. Large Nerve 
Trunks in the

● Joint Capsule and Posterior Disc Ligaments As Well As Small 
Nerve

● Bundles and Single Nerves in Almost All Parts of the 
Capsule, Were Heavily Stained by Anti-s-100 Antiserum. The 
S-100 immunoreaca

● Product 9.5 Similarly Evidenced Nerve Fibers in the 
Capsule and Posterior Disc Ligament, and It Also Labeled a 
Few Small Nerve Bundles

● And a Number of Single Fibers in the Peripheral Portions of 
the Disc...

● These Results Give New Support to the Existence of a Rich
● innervation of the Human Temporomandibular Joint 

Capsule and Disc ..
● J Orofacial Pain 1994;8:36-41.



These Results Give New Support 
to the Existence of a Rich

innervation of the Human 
Temporomandibular Joint Capsule 

and Disc ..
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HEAD POSTURE  
CERVICOVERTEBRAL AND 
CRANIOFACIAL MORPHOLOGY IN 
PATIENTS WITH 
CRANIOMANDIBULAR 
DYSFUNCTION
Jan A. Huggare, Odont.Dr., Aune M. Raustia, Odont.Dr.
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ABSTRACT: A relationship between particular characteristics of dental occlusion and 
craniomandibular disorders (CMD) has been reported, while less attention has been 
focused on the possible effect of dysfunction of the masticatory system on head posture 
or cervicovertebral and craniofacial morphology. Natural head position … before and 
after stomatognathic treatment displayed an extended head posture. The lordosis of the 
cervical spine straightened after stomatognathic treatment. The results are an indication 
of the close interrelationship between the masticatory muscle system and the muscles 
supporting the head..



ABSTRACT: A relationship between particular 
characteristics of dental occlusion and 

craniomandibular disorders (CMD) has been reported, 
while less attention has been focused on the possible 
effect of dysfunction of the masticatory system on 
head posture or cervicovertebral and craniofacial 
morphology. Natural head position … before and 

after stomatognathic treatment displayed an 
extended head posture. The lordosis of the cervical 
spine straightened after stomatognathic treatment. 

The results are an indication of the close 
interrelationship between the masticatory muscle 

system and the muscles supporting the head..



145

close interrelationship between the 
masticatory muscle system and the 
muscles supporting the head..
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The Sliding Cranium Theory
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Therapies
● Splint/Orthotic- Mandibular Flat Plane Muscle 

Neutralizing Orthotic
● Physical Medicine- muscle therapy
● Stress Management-mindfulness meditation, 

counseling, biofeedback
● Trigger Point Injection
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SPLINT THERAPY
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Effects of Oropharyngeal Exercises on Patients with 
Moderate Obstructive Sleep Apnea Syndrome

Kátia C. Guimarães1 et al, 1 Sleep Laboratory, Pulmonary Division, Heart Institute University of São Paulo Medical 
School, 

Rationale: Upper airway muscle function plays a major role in maintenance of 
the upper airway patency and contributes to the genesis of obstructive sleep 
apnea syndrome (OSAS). Preliminary results suggested that oropharyngeal 

exercises derived from speech therapy may be an effective treatment option for 
patients with moderate OSAS. 

Body mass index and abdominal circumference of the entire group did not 
change No significant change occurred in the control group in all variables. In 

contrast, patients randomized to oropharyngeal exercises had a significant 

decrease in neck circumference snoring frequency, snoring intensity, daytime 
sleepiness (14 ± 5 vs. 8 ± 6), sleep quality score (10.2 ± 3.7 vs. 6.9 ± 2.5), and OSAS 

severity (apnea-hypopnea index, 22.4 ± 4.8 vs. 13.7 ± 8.5 events/h). 
Conclusions: Oropharyngeal exercises significantly reduce OSAS severity and 

symptoms and represent a promising treatment for moderate OSAS.
40 percent decrease in OSA severity. 





 
Cheek biting associated with tooth grinding 

  



Charactristics of Proper Tongue Function
• Lips are closed with nasal breathing, day and night. 

The resting tongue posture is in the roof of the mouth 
with no tooth pressures. 

The swallowing pattern is palatal and posterior. 
The lips are strong and well toned. 

The oral-facial muscles function in balance to support 
the dental arch and bite, the jaw joint apparatus, and 

speech. 





INTRODUCTION TO THE FIELD OF 
DENTAL SPEECH THERAPY
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