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Part 1
This lecture is mainly concerned with class III design but some of the main concepts that are discussed here are applicable on all classes (
Removal partial dentures design

There are certain factors I must keep in mind while designing an RPD, which are…

· The simplicity of the design.
· Oral hygiene.
· Mechanical principles of movement of an RPD inside the oral cavity. (Usually my main concern is to keep the movement of an RPD at a minimum level, such that the denture is held in its place inside the patient's mouth especially during function.)

The steps of the process of designing an RPD can be summarized by the following word OSCAR 
O: outline 
S: support
C: connector

And

R: retention 


Step 1:
Outline :

The outline includes 4 main points:

·  Kennedy's classification with or without modifications, as each class has its own requirements.

· Guiding planes

· Primary abutments (the teeth which are directly adjacent to the edentulous area).

· The tilt of each concerned class.
For instance, if we have class I or II in hand, we usually go for the anterior tilt, posterior tilt for class IV with regards to esthetics, etc. 
In class III, since we have a bounded saddle, we don't usually do anterior or posterior tilt; but rather something in between, so it's usually very close to the zero tilt 

example: class III unmodified 
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Note that when drawing a representation of the patient's class, the outline is demarcated with red color; simply because the edentulous area will receive the teeth settling on a saddle which is made of red acrylic. 

Step 2:
Support:
Resistance of prosthesis to vertical forces, such forces are directed towards the tissues.
The support is either obtained from

1) teeth alone.

2) tissues alone (as in complete denture) or 
3) teeth & tissues( dual support) in classes I & II

Teeth support only:


It is found in class III, since there is a bounded saddle so any vertical forces towards the tissues will be directed to the teeth via rests, which are intern absorbed by the periodontal ligaments, hence the PD ligaments function as shock absorbers. In this manner, the mucosa is protected from any pressure or load. If the mucosa were to be subjected to such forces, in the mildest cases, its resorption would result, & if such forces sustained, not only resorption would result, but inflammation & necrosis could occur. 


Dual Support: 
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This is seen in classes I & II, but in such cases you've to keep in mind that the displacebility of teeth differs from that of mucosa, i.e. if the mucosa & the teeth each were subjected to equal loads, the tissues would displace as much as 20 times relative to the amount displaced by teeth!



So what are the components of the RPD from which primary support is attained in class III?
 Rests: which are placed on the primary abutments.
(Recall that the rest is 1/3 MD dimension of premolar & 1/4 that of a molar, with its floor is directed towards the deepest point of center of the tooth.)
Some people may wonder of the reason behind placing the rests on primary abutments when they could be placed on any other teeth, but the former is usually done for the sake of simplicity! As regardless of where the rest is placed, a minor connector will be extended to cover the edentulous area so rather than extending a minor connector elsewhere just for the rest, why not put the rest where the minor connecter is already extended!!, keeping my design simple. (y3ni darbna 3asforein b7ajr wa7ed ;) 
Why we place 2 rests (one rest on each primary abutment) rather than one rest in class III??
Imagine if we placed only one rest, it would act as a pivot from which 360 deg rotation happens around like a sea-sow. But if we placed 2 rests, the movement would be limited and a fulcrum line would be created through which rotational movement happens around, as illustrated below.







 
Cross- arch Stabilization:

If I made my prosthesis on one side only & didn't extend to the other side, rotational movement would result around a fulcrum line as shown in the previous diagram, so to solve this, cross arch stabilization is done. 
This means that the stability of the denture is attained from the cross-arch i.e. the side opposite to the edentulous area but how?!


Now, imagine the following scenarios
· The rotational movement of the prosthesis is towards the opposite arch, now think of a way through which such movement is opposed & hence prevented…
…This is done via a rest on the opposite side. This rest also functions as an indirect retention. 

· The rotational movement of the prosthesis is away from the opposite arch but rather towards the cheeks, as denoted by the arrow in the previous diagram, to oppose such movement, we would need a clasp to engage in the undercut in a tooth present in the cross-arch. This clasp also functions as an indirect support.

We've already mentioned, cross-arch stabilization is attained via rests & clasps on the opposite arch but where in the opposite arch?
Which tooth or teeth should be prepared to harbor the clasp & the rest? 
This is simply determined by extending a line which is a perpendicular bisector of the fulcrum line.
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If we have a short span edentulous area, like if 2 teeth are missing, then for the sake of simplicity, I use triangular configuration as shown above, but if we have long span, in this case we distribute the forces via rests arranged in a trapezoidal configuration as shown in slide 15.
Step 3:
Connectors:


· Major connector.

· Minor connector: connects the components of the RPD to the major connector & has a saddle area made of metal. This saddle area could be…
1) Mesh 

2) Ladder.

    There are more types, but the mentioned are the main ones, present under the acrylic, sometimes the acrylic is extended even below the saddle area of the minor connector.
In mesh minor connector, we have acrylic above & below the metal, if a cross section is taken, so it's like the mesh metal is sandwiched between 2 acrylic layers. Now this mesh (minor connector) is connected to the major connector, but due to the "sandwiching" of the mesh metal, a step is created at the junction between the minor & major connectors, this step is called finish line. We have external (finish line towards the acrylic teeth) & internal finish line (towards the lower acrylic layer). So basically, finish lines represent the junction between the minor connector & the major one, & the end of the acrylic layer extension such that the acrylic layer is at the same level as that of the major connector & hence a step is created.
When drawn on the diagram, for example between in bounded saddle, the finish lines extend between the two primary abutments.
Major connector:
· Rigidity is its most important characteristic. 
· AP palatal strap (O bar) for the maxilla.
· The distance between the major connector & the free gingival margin in the mandible is about 3mm.

Question: why the major connector doesn't cover all the oral tissues?

Answer: for the sake of oral hygiene.

· The most resilient (least rigid) major connector is U- shaped. The only case where I'm forced to use this kind of major connector in the maxilla is when there is torous palatinus extending posteriorly. Otherwise, we never favor the use of such kind of major connecter in the maxilla. 

Step 4:

Retention:

We've already mentioned about indirect retention while talking about cross-arch stabilization.

Now, it's time to talk about direct retention which is usually attained by clasps & precision attachment ( present in unconventional complete dentures, bridges crowns, etc, which will be studied in the years to come.)


Classification of clasps:

· Occlusally approaching clasp ( from the occlusal surface towards the undercut)

· Gingivally approaching clasp ( from the gingival surface towards the undercut, under the survey line)
Components of the clasp:

· Rest

· Retentive arm

· Reciprocal arm

· Minor connecter connecting it to the major connecter or to mesh minor connector.

Logically speaking, retention is achieved, if the clasp is in the undercut area.

We prefer the survey line not to be too high or too low, as too high would permit the clasp to interfere with the occlusion & too low, would render it too close to the gingiva & poor oral hygiene.

 The survey line most often comes in an oblique manner, the trick is to manipulate the clasp in order to achieve good retention.
Different manipulations of the clasps, gave different types such as C-clasp, Ring clasp, hook clasp. With the point being the retentive tip is always engaged in the undercut area below the survey line. 
Please check slide 20 to be familiar with the shapes of different types of clasps. 
Factors that determine the use of a certain clasp:
· Depth of undercut ( with greater depths, highly flexible clasps can be used, such as ring clasps)
· The material from which the clasp is made of, such as stainless steel, cobalt chrome, wrought wire, gold, etc.
· Cross-section of the clasp, whether it's half a circle, or a complete one, with the latter being more flexible.
· The length of the clasp.
Reciprocal component of the clasp;
 
We already know that the retentive tip (the last third of the retentive arm) is the only flexible component of the clasp, but what about the reciprocal arm?, what's its function?
 To achieve retention, the clasp must be engaged in the undercut area, so with every placement of the RPD, the clasp at the retentive tip (flexible part) must widen up a little bit at the maximum bulge area, & then tightens as soon as it passes by this area & reaches the undercut present underneath, similar situation happens in removal of the RPD as well. So every time the patient places & then removes his RPD, he is repeatedly engaging & disengaging the clasp in the undercut area, i.e. with every time, the clasp exerts a load on the tooth, with such continuous loads, the tooth will move.
So to prevent the movement of the tooth, reciprocation is needed to oppose the forces exerted by the widening up of the retentive tip at the maximum bulge
This reciprocation can be obtained by the reciprocal arm of the clasp as in C-clasps. But in a gingivally approaching clasp where the retentive component comes out from the mesh saddle minor connector & it approaches the tooth at 90 degrees, the reciprocal arm is extended from the minor connector itself.
In other cases, we don't need to extend a reciprocal arm, as reciprocation is obtained from the minor connector itself, in such cases; the tooth is surrounded by two minor connectors. Example : if we have a lingual rest on an anterior tooth, in this case, the reciprocation is provided by the minor connector as a plate, since it wouldn't make sense to extend a reciprocal arm lingually when already the lingual aspect is occupied by the minor connector.
We are done with OSCAR, it's time to know how to fill the table illustrated at the bottom of the diagram shown below:
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Tooth number represents abutment teeth whether primary or secondary.
Proximal plate: on primary abutments only.
Clasp Type: notice for I-bar type, the location of the retentive tip, is mid- buccal with the depth of undercut is 0.15.
Rest: its position
retention: amount of undercut & its position

Bracing: reciprocation which is always palatal since the retentive arm is located bucally.
 

Then finish lines between the primary abutments, in the mention case, it's between distal of 24 & mesial of 27.
Tissue stop:  If we have a patient with free end saddle or long span bounded saddle, & as we are trying the RPD inside his oral cavity, the minor connector may start to press on the tissues displacing them, & the metal itself might undergo distortion like bending, leading to confusion as whether the minor connector is in its proper place or not & hence we create something during the processing of the metal framework called tissue stop, which is a metallic part extending from the mesh minor connector, "sitting" on the tissues, to prevent any rocking of the metal framework. 
It's 2 X 2 mm square.
Note: The type of major connector for the lower differs from that of the upper as you have to account for the tongue space.

With that, we're done with the general principles of designing class III (
"I had the blues because I had no shoes until upon the street; I met a man who had no feet." Always be thankful for what you have (

by 
Hadeel Tarek Khraishi 







