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PURPOSE OF THIS DESCRIPTION:

Occlusion is one of the most challenging and sometimes confusing classes for students to understand because it requires the ability to visualize anatomy, complex mandibular movements along with associated tooth movements, and concepts that require 3-dimensional visualization skills. The purpose of this document is to provide an example of how the eHuman 3D Occlusion Atlas can be used in class to create an in-depth understanding of complex 3-dimensional movements that form the foundation for being able to understand occlusion.

The sections that follow provide suggestions regarding what can be presented during each class period and what portions of the program can be used as well as supplemental material that the faculty could use. 

This course involves use of the eHuman “3D Occlusion Atlas” with only minimal use of PowerPoint or Keynote presentations. Students need to have the eHuman program installed on their laptop or iPad tablet for use during each class period and for personal study between classes. 

Period 1: Course Introduction, Review of Head and Neck Anatomy, and Occlusion Terminology

Purpose: To present course guidelines, review head and neck anatomy pertinent to a study of occlusion, and provide an introduction to the terminology used in describing occlusal relationships

Topics to Present
1. Present course guidelines and other information as needed.
2. Review the bones of the skull with a focus upon those bones where muscles and ligaments attach that are involved in mandibular movements. 

a. Open the “Anatomy” section of the 3D Occlusion Atlas and use the Osteology section to show the bones of the skull, pointing out the temporary bone, maxilla, mandible, and sphenoid bones because they serve as the bones where the muscles and ligaments of the temporomandibular joint attach.
b. Click on the “Select Option” on the top task bar, click on “3D Programs”, click on the “Annotated Skull” to open that 3D Program. Click on the word “Skull” so the names of the bones appear and then click on the individual names to show them on the 3D skull.
3. Describe, illustrate, and demonstrate the anatomy and normal movement that occurs with the temporomandibular joint.

a. Open the “Anatomy” section of the 3D Occlusion Atlas and click on the “Temporomandibular Joint” section to show the components of the joint.
b. Open the “Mandibular Movements” section of the Atlas, then click on “Condylar Movements” in the left hand column, then click on “Animation 1” in the right hand column to show the TMJ in normal function.
c. Click on the “Select Option” on the top task bar, click on “3D Programs”, click on the “Components of the TMJ” to open that 3D Program. Click on “TMJ” in the left hand column and the names of all the components of the TMJ will appear. You can then click on any of the names and that structure will individually appear on the screen. After showing the individual components, you can now click on “Build the TMJ”. In this part of the program, you can sequentially build the entire joint by clicking on each of the names in the left hand list and they will each appear and remain visible as you assemble all the components into a 3D TMJ. The skull can be rotated at any time to help students visualize the joint 3-dimensionally. 
4. Describe the muscles of mastication, their innervation and arterial supply, attachment locations, and their functions as well as other muscles involved in mandibular movements
a. Open the “Anatomy” section of the 3D Occlusion Atlas and click on the “Muscles and Functions” to show the students where they can find detailed information about the “Muscles of Mastication” and the “Masticatory Muscle Actions”.
b. Review the “Cervical Muscles” and “Muscles of the Tongue”
5. Show the muscles of mastication in 3D 
a. Click on the “Select Option” on the top task bar, click on “3D Programs”, click on the “Muscles of Mastication” to open that 3D Program. Click on the word “Muscles” so the names of the muscles appear and then click on the individual names to show them on the 3D skull. You can adjust the bone opacity using the sliders at the bottom to make the bones opaque and review the bony attachments.
Period 2: Mandibular Movements
Purpose: To describe and illustrate the dynamic movements the mandible is capable of making during function

Topics to Present
1. Show the movements the mandible is capable of making during protrusive, working side, nonworking side, and lateroprotrusive movements.
a. Open the “Mandibular Movements” section of the 3D Occlusion Atlas and click on the “”
2. Mastication is one of the functional movements of the mandible and you may want to show mandibular movements during mastication just to give the students an overview of normal chewing movements
3. Swallowing also involves a small functional movement of the mandible after food is appropriately chewed and you may choose to also show that movement.
4. As with mastication and swallowing speech is also a functional movement and you may want to show some of the movements that are particularly used in dentistry to identify tooth relationships such as the “s” sound and the “f” and “v” sounds for example.
5. Describe and illustrate mandibular border movements that result in formation of a 3-dimensional shape known as Posselt’s Envelope of Motion.
Period 3: Tooth Relationships in Maximum Intercuspation
Purpose: To describe and illustrate the tooth relationships that occur in maximum intercuspation
Topics to Present
1. Angle Classification of interarch tooth relationships
2. Which anterior teeth contact each other in maximum intercuspation
3. Which posterior teeth contact each other in maximum intercuspation
4. Where do the cusps of posterior teeth occlude in maximum intercuspation

Period 4: Tooth Relationships during Mandibular Movements
Purpose: To describe and illustrate the tooth relationships that occur during mandibular movements as well as the anatomic factors that affect the morphology of occluding tooth surfaces

Topics to Present
1. Relationships of opposing teeth during protrusive, working, and nonworking side mandibular movements
2. Determinants of occlusion (Determinants of occlusal surface morphology)

Period 5: Mandibular Condyle Positions and Movements
Purpose: To describe and illustrate the normal relationship of the mandibular condyle and articular disc as well as the condylar movements that occur during various mandibular movements

Topics to Present
1. Normal condyle-disc relationship
2. Condylar movement during hinge opening
3. Condylar movement during maximal opening
4. Condylar movement during protrusive mandibular movement
5. Condylar movement during working side mandibular movement
6. Condylar movement during nonworking side mandibular movement
7. Mandibular lateral translation (sideshift) (Bennett movement)
8. Immediate mandibular lateral translation (immediate sideshift)
9. Progressive mandibular lateral translation and Bennett Angle)
10. Condylar movements during mastication
11. Condylar movement from maximum intercuspation to the Rest Position
12. Articular disc displacement

Period 6: Concepts of Occlusion
Purpose: To describe and illustrate the concepts of occlusion that are present in natural dentitions, used to restore natural dentitions, and used with removable prosthetic occlusal relationships

Topics to Present
1. Natural dentition occlusions 
a. Anterior guided occlusion (canine protected)
b. Group function

2. Prosthetic occlusions 

a. Anterior guidance (mutually protected)

b. Bilateral cross-arch balanced occlusion

c. Lingualized occlusion

d. Monoplane occlusion

Period 7: Articulators and Recording Methods
Purpose: To describe and illustrate the different types of articulators, their indications and limitations, the methods used to record central relation, maximum intercuspation, and eccentric mandibular movements and transfer that information to an articulator 
Topics to Present
1. Articulator classification system (Type I, II, III, IV)
2. Indications and limitations of the different classes of articulators

3. Methods of recording centric relation

Period 8: Making Alginate Impressions & Diagnostic Casts
Purpose: To describe and illustrate the procedures used to make accurate alginate impressions and diagnostic casts
Topics to Present
1. The handling and mixing of alginate impression material
2. How to make maxillary and mandibular alginate impressions

3. How to pour and trim diagnostic casts
Period 9: Clinical Facebow Transfer, Interocclusal Records, and Mounting Diagnostic Casts on an Articulator
Purpose: To describe and illustrate the types of facebows and their use, how to make different types of interocclusal records, and how to mount casts in an articulator
Topics to Present
1. The types of available facebows and how they are used

2. How to mount maxillary casts

3. The methods used to make interocclusal records

4. The mounting mandibular casts on an articulator using a centric occlusion record
5. How to set an articulator using eccentric mandibular movement records

Clinical Procedures to Perform
1. Have students form groups of two and make facebow records, obtain interocclusal records, and mount casts on an articulator

Period 10: Analysis of Occlusal Relationships
Purpose: To have students analyze their own occlusal relationship on an articulator and fill out a form identifying their findings. This process requires development of a form containing the information faculty expect students to record as part of an occlusal analysis. The form could be a hard copy form or place the information in a clinical software program such as AxiUm, assuming the students are familiar with the software
Procedures to Perform

1. Have students analyze their occlusion and fill out a form that lists the characteristics observed during the analysis

Potential Items to Include on an Occlusal Analysis Form

1. Identify the number of teeth present 

2. Identify missing teeth 
3. Determine the Angle Classification on both the left and right sides for canines and first molars
4. Identify rotated or malpositioned teeth
5. Identify teeth that are not in occlusal contact
6. Locate teeth with wear facets
7. Locate any areas of gingival recession and cervical erosion-abrasion
8. Symmetry of opening-closing movements

9. Symmetry of right and left working side movements

10. Magnitude of maximal opening movement as measured in millimeters between the incisal edges

11. Magnitude of protrusive movement from maximum intercuspation to maximum protrusion as measured in millimeters

12. Magnitude of working side movements from maximum intercuspation to maximum lateral movements as measured in millimeters

13. Identify conditions that could benefit from treatment
14. Determine whether any dental treatment is indicated

15. List potential methods of treatment when needed
