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PURPOSE OF THIS DESCRIPTION:

The purpose of this document is to provide an example of how the eHuman Removable Partial Denture Program can be used in class to create INTERACTIVITY, stimulate CRITICAL THINKING, present CLINICAL CORRELATIONS, and integrate MULTIPLE DISCIPLINES OF DENTISTRY AND THE BASIC SCIENCES. Also, the document identifies methods by which the 3D portion of the program can be used to help students visualize and thereby understand how a removable partial denture functions with its various components, thereby enhancing their SPATIAL ABILITY. Since spatial ability has been linked with success in all of the sciences including dentistry, medicine, nursing, chemistry, physics, etc., it is important for dental courses to do as much as possible to aid in the development of these skills.
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. 

PERIOD 1 TITLE: HOW REMOVABLE PARTIAL DENTURES (RPDS) FUNCTION
PURPOSE OF PERIOD 1: TO USE THE “3D RPD PROGRAM” THAT IS PART OF THE eHUMAN.com PROGRAM ENTITLED “REMOVABLE PARTIAL DENTURES. 
THE “3D RPD PROGRAM” IS LOCATED ON THE UPPER TASK BAR WHEN YOU OPEN THE REMOVABLE PARTIAL DENTURE PROGRAM. THE 3D RPD PROGRAM CAN BE VERY EFFECTIVELY USED TO DEMONSTRATE HOW RPDS FUNCTION.
The 3D RPD Program contains several different RPD designs that allow you to choose a particular design or designs to show students “How RPDs function”. There are many ways in which the program can be effectively used in class and the purpose of this section is to provide examples of how the program can be used.  I have effectively used the examples below to introduce the students to “How RPDs Function”. It is proposed that examples such as those presented below be used during the first class period as a means of showing students how RPDs function and after they have a basic understanding of how RPDs function, they I introduce them to RPD terminology.
There are both proper aspects of RPD design present in the 3D models as well as defects that were deliberately introduced into the designs. These defect can be shown and discussed in class with the students to help them develop a more complete understanding of optimal RPD designs. However, it is suggested that the defects not be used during this initial introduction to the functioning of RPDs but be saved for later discussions when the students develop a more complete understanding of the design or designs you choose to emphasize with the students.

One successfully method that has been used by the authors to introduce students to RPD function is presented in the following section: 
1.) OPEN THE “3D RPD PROGRAM” BY CLICKING ON ITS NAME IN THE UPPER TASK BAR. WHEN THE PROGRAM OPENS, select either RPD & Cast A or RPD & Cast B, depending on personal preference) to show that RPDs are typically fabricated using a “Metal Framework” to which a “Resin Base with Prosthetic (Denture) Teeth” is attached. Next, show that the RPD is guided into place (seated) and removed in only one direction using the “Position” slider bar located at the center of the upper task bar. I also tell them to note that the RPD stops at the same specific vertical location each time. I then turn off the RPD and show the depressions in the teeth into which the metal part of the RPD positions itself each time. Then I zoom in from an occlusal view and show that that the clasp on the facial surface contacts the tooth and then flexes over a prominence in the tooth surface and into an area below the prominence and that is what helps to keep the RPD in place. 

After this basic understanding of how an RPD functions, then I start using some of the terms used with RPDs. As I example, I again use the “Position” slider bar to place and remove the RPD and tell the students this direction of placing or seating the RPD and removing it is called the “Path of Placement”. 
To provide guidance along the “Path of Placement”, flat surfaces are needed on the teeth that are called “Guide Planes” or “Guiding Planes”. The corresponding part of the metal framework that contacts the “Guide Plane” is known as the “Proximal Plate”. The teeth to which an RPD attaches are termed “Abutments”. 

USING EITHER “RPD & Cast  A or “RPD & Cast B”, turn off the RPD by “unchecking” the RPD Green Box on the upper task bar and show the “Guide Plane” on the distal surface of the maxillary left canine and then again click the RPD Green Box so the RPD re-appears. Fully seat the RPD and ask the students to identify the teeth that are serving as “Abutments”. 

Use a lateral view of “RPD & Cast E” to show the “Proximal Plate” on the distal surface of the mandibular left second premolar contacting the “Guide Plane” on the tooth as the RPD is seated and removed. It is suggested not to describe the specific details of the I-Bar design at this first period since students should understand how RPDs function before receiving detailed specifications relative to a particular design or designs.
After showing the proximal plate using “RPD & Cast E”, then turn off the RPD by “unchecking” the RPD Green Box on the upper task bar and show the “Guide Plane” on the distal surface of the abutments that extends from the marginal ridge to the gingiva. You can mention that there are two different philosophies regarding the guide plane on the proximal surface when using I-Bar clasps and the differences will be described later.

2.) USING THE 3D RPD PROGRAM, show the external (cameo) surface of both the framework and base of either “RPD & Cast  A or “RPD & Cast B”, while indicating they are polished to a high luster. Show the smooth transition between the resin and the metal. Also, note that while the metal is polished, there is some morphology to the metal surface located lingual to the anterior teeth and ask a question about the reasons for the surface morphology being present (tactile perceptibility by the tongue and phonetics). Now, make the Cast disappear by clicking on the Green Box on the upper task bar and rotate the RPD so you can show that the internal (intaglio) surface of the metal framework and resin base are not highly polished. Again, ask the question “why”. Additionally, there is a “raised ridge of metal” around the perimeter of the framework. It can be shown to the students and a question and a question asked about the reason for its use. In addition, in the Deglutition (Swallowing) chapter of the eHuman 3D Occlusion Atlas, Video 1 shows the pressure that is applied by the tongue during swallowing as it presses against the palate, compressing the food and forcing the food posteriorly during swallowing. This video provides an excellent example to support the use of this ridge of metal. Additionally, the tongue movement permits a discussion of the different intrinsic muscles (longitudinal, transverse, and horizontal) present in the tongue that permit one portion to elongate while another portion shortens. Also, the overall tongue can maintain its anteroposterior position while its surface raises up and then a wavelike motion occurs on the surface of the tongue that moves the food posteriorly at a speed that can reach 200 millimeters per second or more. Once students understand the purpose of the metal rim in helping to prevent food from becoming lodged beneath the framework during swallowing, the term “Beading” can be introduced, if desired, or left for a later discussion with major connector designs. In this way, you have just created a clinical correlation between RPD design and human anatomy.
3.) USING EITHER “RPD & Cast  A or “RPD & Cast B”,  click on the Green “Cast” Box on the upper task bar so the cast reappears. Using the Position slider bar, move it so the RPD is fully seated on the cast and then remove it from the cast. Repeat the seating process from an occlusal view as needed to show the students that the RPD stops at a specific vertical position due to contact between parts of the framework known as “Rests” that fit into depressions prepared in the teeth known as “Rest Seats”. Shows “Rests” and “Rest Seats” using the 3D Program. TURN OFF THE RPD IN THE 3D PROGRAM and show the “Rest Seat” depressions in the teeth.
4.) USE A CLOSE-UP OCCLUSAL VIEW OF THE FACIAL CLASP ON THE MOLAR IN “RPD & Cast B”. Identify the facial circumferential “Clasp”. Show that this metal clasp flexes over the convex surface present on the facial surface of the abutment and passes into an area located cervical to the area of greatest convexity. Describe that this is the mechanism by which the RPD is retained in the mouth and resists functional displacement as the clasp has to be flex over this convex surface to be removed from the mouth. The area of greatest convexity on the facial surface is known as the “Height of Contour” and it is that portion of the tooth that extends laterally the greatest distance from the center of the tooth (the tooth’s “Equator” as it is sometimes termed). In other words, it the greatest “Bulge” on the facial surface. The area cervical to this “Height of Contour” is known as an “Undercut” area. The “Clasps” that flex over the “Height of Contour” provide “Retention”. Therefore, they are known as “Retentive Clasps” and they also are known as “Direct Retainers” because they directly retain the RPD in place. 
There are two types of clasps that approach the “Undercut” from different directions. Some approach the undercut from an occlusal direction and they are known as “Suprabulge” (above the bulge) clasps. There are other designs that approach the undercut from a gingival or cervical direction and they are known as “Infrabulge” (cervical to the bulge) clasps. Show these two types of clasps using “RPD & Cast A” to show the “Suprabulge clasp on the maxillary canine and the “Infrabulge” clasps using“RPD & Cast B”. Show clasp flexion over the “Height of Contour” using the 3D Program along with repeating the names all these terms. 
5.) NEXT, USE “RPD & Cast C” TO SHOW AN OCCLUSAL VIEW OF THE MANDIBULAR LEFT SECOND PREMOLAR FACIAL CLASP FLEXING OVER THE FACIAL SURFACE AND THE CORRESPONDING LINGUAL RECIPROCAL CLASP being in contact with the lingual surface as the facial clasp flexes over the tooth and places pressure on the tooth. The lingually-directed force being applied by the facial clasp as it passes over the “height of contour” is resisted by this lingual clasp, thereby counteracting the lingually-directed force. Counteracting the force applied by the “Retentive Clasp” is known as “Reciprocation”. To effectively resist the force applied by the “Retentive Clasp”, the “Reciprocal” component must be rigid and not flex. Also, the reciprocal clasp (or reciprocal component when it is not a clasp) needs to contact the abutment either before or simultaneous with the retentive clasp contacting the tooth.

ALSO, “RPD & Cast E” CAN BE USED TO SHOW AN OCCLUSAL VIEW OF AN RPI FRAMWORK. Show that the “proximal plate” contacts the “abutments” at the time the I-bar “retentive clasp” is in contact with tooth, thereby providing “reciprocation”. 

Later, after the students develop a complete understanding of the RPI system, you can show that the minor connector to the mesial rest does not touch the tooth when the I-bar contacts the tooth, representing a defect in the design since the minor connector should help in providing reciprocation. At a subsequent class period, you can ask the students to critique the 3D RPD designs. As mentioned above, there are both proper aspects of design in the 3D models as well as defects that were deliberately produced. These can be explored in class with the students to help them develop a more complete understanding of appropriate and defective designs later in the course. 
You will note that the reciprocal clasp for some of the frameworks does not contact the tooth either before or simultaneous with contact of the retentive clasp and they can be shown later as examples where the design should have been different (RPD & Cast A) (RPD & Cast B). Also, should a student or students notice this deficiency and point it out in class, then the discussion can occur at that time with demonstrations of deficiencies.
Other examples of a lack of contact include “RPD & Cast G” where the mandibular left first premolar lacks contact of the reciprocal clasp when the retentive clasp contacts the tooth. You could also show that on “RPD & Cast G”, the right first premolar has contact between the lingual aspect of the proximal plate and the tooth as the facial wrought wire clasp flexes over the tooth, thereby providing reciprocation even though the lingual reciprocal clasp does not provide reciprocation. Another example if RPD & Cast F where an RPA design is used along with a lingual plate major connector. You will note that a portion of the proximal and lingual plates are in contact with the tooth as the facial clasp contacts the tooth.
These demonstrations can show that reciprocation can be provided by more than one component of an RPD.
6.) NEXT, SHOW “MAJOR CONNECTORS” USING THE 3D PROGRAM. For all of the previously described “Components” of an RPD to function properly, the metal framework needs to be rigid so the “Components” are retained in their proper positions as the RPD is placed and removed. The “Component” of the RPD that provides rigidity is known as a “Major Connector” in that is connects together all the individual parts (“Components”) of the RPD together. YOU CAN SHOW THE MAXILLARY MAJOR CONNECTOR USING EITHER “RPD & Cast A” or “RPD and Cast B” and then SHOW BOTH A LINGUAL BAR AND A LINGUAL PLATE USING THE OTHER 3D RPDs.
7.) NEXT, USE THE 3D RPD PROGRAM TO SHOW THAT RPDs CONTACT MORE THAN TWO TEETH. Describe the need for RPDs to have a third point of reference for orientation of the framework on the teeth and stabilization. At this time, it is suggested that the students be shown “Auxiliary Rests” such as those present on the maxillary right canine in “RPD & Cast A” or “RPD and Cast B” and use “RPD & Cast E” along with “RPD & Cast G” to also show “Auxiliary Rests”. 
These rests fit into “Rest Seats” in teeth other than those present in the “Primary Abutments” and these teeth are known as “Secondary Abutments”. These “Auxiliary Rests” are known as “Indirect Retainers” because they enhance the retention of the “Direct Retainers” (the “Retentive Clasps”). The “Indirect Retainers” are attached to the framework by what are termed “Minor Connectors” because they connect other components such as an “Auxiliary Rest” to the “Major Connector”.
“Minor Connectors” also are used to connect the acrylic resin “Base” with its incorporated denture teeth to the “Major Connector”. USE THE 3D RPD PROGRAM to show frameworks that do not have a base to illustrate different methods that have been used to provide the required “Denture Base Retention”. You can show “Open Retention” as is present on “RPD and Cast C” and “RPD and Cast E” as well as “Mesh Retention” that is present on “RPD and Cast D”, “RPD and Cast E” “RPD and Cast G”. Various forms of retention are present in the 3D Models and it can be stated that several different forms have been effectively used to retain the resin base to the framework.

Another form of minor connector is the “Approach Arm” for an I-Bar clasp and this largely horizontal portion of the metal framework that extends from the “Denture Base Retention” can be shown using “RPD and Cast E”. Show the largely horizontal portion of the “Minor Connector” that extends anteriorly and then turns ends as it turns vertically to become the “I-Bar Clasp”.
8.) USE THE 3D RPD PROGRAM to show a “Clasp Assembly” that includes a “Retentive Clasp”, a “Reciprocating Clasp” or other means of reciprocation such as a “Proximal Plate”, a “Rest”, and associated “Minor Connectors”.

9.) At this point, the various terms can be reviewed by using the RPDs present in the program.

FOR THE REMAINDER OF THE PERIODS IN THIS PROPOSED COURSE, USE THE CHAPTERS THAT HAVE BEEN INCLUDED IN THIS “REMOVABLE PARTIAL DENTURE PREDOCTORAL CURRICULUM” WHILE REMINDING THE STUDENTS THAT MORE EXTENSIVE INFORMATION IS AVAILABLE IN THE PROGRAM CHAPTERS BY THE SAME NAMES. THE ORDER OF THE TOPICS BELOW CAN BE RE-ARRANGED TO MEET THE NEEDS OF A PARTICULAR COURSE. SOME COULD EVEN BE DONE AS “HOMEWORK” ASSIGNMENTS WITH A QUIZ GIVEN IN CLASS AT THE BEGINNING OF THE PERIOD OVER THE ASSIGNED MATERIAL.
PERIOD 2 TITLE: CLASSIFICATION OF PARTIALLY DENTATE ARCHES; RPD COMPONENTS
1. Use Introduction Section of RPD Program: Chapter on Classification Systems

2. Use Introduction Section of RPD Program: Chapter on Components
PERIOD 3 TITLE: SURVEYORS AND SURVEYING CASTS 
1. Use Section 2 of RPD Program: Chapter on Dental Surveyors and Surveying of Casts
PERIOD 4 TITLE: INDICATIONS FOR REMOVABLE PARTIAL DENTURES; DIAGNOSIS AND TREATMENT PLANNING
1. Use Introduction Section of RPD Program: Chapter on Indications

2. Use Section 6 of RPD Program: Chapter on Diagnosis and Treatment Planning Essentials
PERIOD 5 TITLE: THE 10 GUIDING PRINCIPLES
1. Use Section 2 of RPD PRogram: Chapter on The 10 Guiding Principles
PERIOD 6 TITLE: MAJOR AND MINOR CONNECTORS; RESTS AND REST SEATS; INDIRECT RETENTION
1. Use Section 3 of RPD Program: Chapter on Major Connectors

2. Use Section 3 of RPD Program: Chapter on Minor Connectors
3. Use Section 3 of RPD Program: Chapter on Rest Seats and Rest

4. Use Section 3 of RPD Program: Chapter on Indirect Retention
PERIOD 7 TITLE: CLASP ASSEMBLIES & RECIPROCATION
1. Use Section 3 of RPD Program: Chapter on Clasp Assemblies

2. Use Section 3 of RPD Program: Chapter on Reciprocation

3. Use Section 3 of RPD Program: Chapter on Extension Base Clasping Systems and Philosophies
PERIOD 8 TITLE: RPD DESIGN
1. Use Section 2 of RPD Program: Chapter on The Essential Characteristics of RPD Function

2. Use Section 2 of RPD Program: Chapter on 50 Guidelines for RPD Planning and Design

3. Use Section 6 of RPD Program: Chapter on Diagnostic Cast Analysis, RPD Design, and Transferring Design to Cast

PERIOD 9 TITLE: ABUTMENT MODIFICATIONS; IMPRESSIONS; CASTS
1. Use Section 3 of RPD Program: Chapter on Coronal Contours for Different Clasp Assembles

2. Use Section 6 of RPD Program: Chapter on Making Diagnostic Impressions and Diagnostic Casts

3. Use Section 6 of RPD Program: Chapter on Making Secondary Impressions and Master Casts
PERIOD 10 TITLE: FRAMEWORK FABRICATION; TRIAL PLACEMENT; INTEROCCLUSAL RECORDS
1. Use Section 6 of RPD Program: Chapter on Conventional Framework Fabrication Procedures

2. Use Section 6 of RPD Program: Chapter on Computer-Aided Design (CAD) and Framework Fabrication
PERIOD 11 TITLE: TOOTH AND RESIN BASE SELECTION; TOOTH ARRANGEMENT; WAX TRIAL PLACEMENT; FORMING AND FINISHING BASES
1. Use Section 6 of RPD Program: Chapter on Tooth and Resin Base Selection

2. Use Section 6 of RPD Program: Chapter on Arranging Denture Teeth and Waxing Bases

3. Use Section 6 of RPD Program: Chapter on Investing, Processing, and Finishing Resin Bases
PERIOD 12 TITLE: RPD PLACEMENT AND POSTPLACEMENT CARE
1. Use Section 7 of RPD Program: Chapter on Clinical Adjustment and Placement

2. Use Section 7 of RPD Program: Chapter on Postplacement Care-Oral and Prosthesis Hygiene
