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                                      Principles Of Cavity Preparation


In the previous lecture, we started talking about the instruments used in operative dentistry.
In this lecture, we will discuss some of the basic principles of cavity preparation.

In the previous lectures, we've already mentioned the definitions of cavity & cavity preparation, just to refresh your minds & for the sake of understanding this sheet; here are their definitions once again.

Cavity: refers to any defect in enamel & dentine, resulting from the pathological process of dental caries.
Cavity preparation:  a series of procedures required to satisfy two main aims: 
1) to expose & remove the decayed tooth structure. 
2) prepare the tooth to receive the restorative material(amalgam or composite), keeping in mind biological & mechanical factors.

Before we start going through the steps of cavity preparation, we should be familiar with the following terms:
note: all of the following terms along with their objectives, are clearly mentioned in the doctor's slides
1.long axis of the tooth
2. External wall: with a class II cavity on a premolar shown as the example, the cavity here is box-shaped; an external wall is the one which is closest to the external tooth surface. Each wall acquires the name of the respective closest surface, example: buccal wall of the cavity is so named as it has the closest relation with the buccal surface & so on.
note: external walls are considered vertical walls.
3. Floor: the horizontal wall of the cavity, it's comprised of pulpal floor (occupying the floor are in the middle) & gingival feet/floor (being below at the gingival margin.)
4. Internal: walls that are present inside the cavity put they don't reach the external tooth structure such as pulpal floor & axial floor.
5. Axial wall: since it's parallel to the long axis of the tooth, it's vertical. It could be mesially or distally oriented as seen in class II cavity preparation or buccally oriented if the cavity is class I at the buccal extension. This will be more discussed later on.
 
note: if you're having a hard time imagining these walls, there're diagrammatically demonstrated in the doctor's handout.

6. Line angle: two planes meeting at one point.
7. Point angle: the junction of 3 planes.
8. Cavosufrace angle & cavosurface margin.

The diagram, on slide 7 of the handout, shows a class I premolar, which has:
a. 8 line angles denoted by the letters fp, lp, mp, dp, mf, mf, ml & dl.
b. 4 point angles denoted by the letters dlp, mlp, mfp & dep.


Clinically speaking, we follow the carries in the preparation & on the basis of this, we slightly alter the tooth structure to receive and accommodate the restorative material, and so we don't perform an exact text-book cut as shown on the slides.

Moving on to slide 9 showing class III cavity preparation, where it's triangular in shape on the mesial or/and distal sides of anterior teeth having 3 external walls (facial, lingual & gingival) & one internal (axial), 6 line angles & 3 point angles.

note: since it's not practical to start directly cavity preparation on the mesial/distal side, we usually start from lingual(palatal) side, but the final result is as shown on the slide.
 
Slide 10:
Class IV cavity preparation usually involves the incisal angle but note that we don't usually use composite for class III & class IV but rather amalgam or gold, as composite should be of rounded angles & also it doesn't have aesthetic shape due to extensive bonding where as amalgam or gold don't bond but rely on mechanical retention inside the tooth.
Class IV has 8 walls, 11 line angles & 6 point angles.

Slide 11:
Class V has the same number of walls, line & point angles as that of class I.


The steps of cavity preparation:

The following steps are mainly concerned with amalgam rather than composite, as amalgam depends mainly on mechanical retention & hence relies much more on the design of cavity.

1. Slide 15: obtain the required outline form.
Please refer to the handout for the description.
note: you should have an idea of what fissures to include in  the outline, sometimes, not all the fissures have caries, may be only the mesial ones, so it would be unnecessary for the other non-carious fissures to be included in the outline.

The margins of the external outline should extend into sound tooth structure because if the margins of filling of the restorative material are done over a defected/decayed tooth structure, this could lead to recurrent carries.
One more thing to consider is the accessibility to preventive & maintenance procedures such as brushing or flossing & later on restoration, as sometimes; for instance, the margin is subgingival & directed towards the mesial surface, the patient will not be able to clean the tooth structure in the subgingival areas, & hence the margin you create should be hygienic, i.e. easily accessible for cleaning.(pause: Since dedications are no longer allowed, I thought may be I could slip one away  over here, this sheet is dedicated to all of my true friends, you make everything worth it.)
There are also many other factors affect the outline form, local and general, here are few extra notes the doctor mentioned about some of the factors

· Aesthetics (local factor): example: we approach a class III mesially located cavity from the lingual surface, rather than the buccal surface.

· Caries experience (general factor): you may come across some patients suffering high carious risk, such that they may have one tooth with caries in the buccal & distal fissures (example) but all the other teeth are carious, in such cases you can't just focus on preserving those fissures & perform localized cavity preparation but you should extend the outline form because any left-out fissures, eventually in the future will become carious.
On the other hand, a patient with no carries at all, but lesions at one of the fissures, it would 
be absolutely unnecessary to open up all the other fissures as this patient is of low carious risk.

· Oral hygiene (general factor):  as mentioned earlier, the margins prepared should be acceptable for the patient to clean.  

Features of the outline form:

I can extend the margin outlines with respect to the general & local factors just mentioned but this can be done only up to a certain limit as there are specific features of the outline form that I 
should preserve. So what are they??
1. preserving cuspal strength: for example: a tooth where the cavity is half way through the incline of the buccal cusp, then the cusp is jeopardized. When the extension of the cavity is less than 1/3 of the buccolingual width of the tooth, this is considered relatively safe, & the tooth structure can tolerate the cavity without much stress on the cusp. But if the width of the cavity is almost 1/2 the buccolingual width of the tooth, then this puts the cusp under stress, to relieve & prevent the cusp from breaking , we create a cuspal cover where it covers up the cusp, either directly with a restorative material or in directly("زي التلبيسات") .
***So as a general rule, if the caries is half way through the incline of the cusp, then it's   preferable to cap the cusp, but if it's extending more than 2/3 of the incline, we should cover the cusp.

2. preserving marginal ridge strength: as you get closer to the marginal ridge, it's mainly composed of enamel, this could leave us with unsupported enamel, so be careful the outline form doesn't extend that much on the mesial & distal aspects (class I)

3. minimizing faciolingual extensions: the smaller this extension, the more we preserve from the tooth structure strength as said in point 1.

4. using enameloplasty: which means modifying the shape of the fissure to turn it into a more hygienic area( check diagram on slide 18). Normally, the design of fissures encourages the accumulation of bacteria & is very difficult to clean, so if we have, for an example, caries on the medial pit, we prepare a cavity for that & then using enameloplasty, we modify the shapes of other "sticky" fissures rather than opening them up, hence through this, we decreased the extension of the outline form & prevent any form of recurrent caries. The same technique can be performed on children but here it's called fissure sealants.

5. connecting two cavities: if we have two cavities, for instance, one located on the distal fissure & the other on the buccal fissure, I can connect them & include them in the same outline form, provided that they are close enough to one another by a distance of less than 0.5mm, otherwise we prepare for two separate cavities.



Outline Forms:

1. on the occlusal suface, we should include all carious fissures in the outline form, as for the non-carious fissures, we have a choice of performing enameloplasty or just leave them if the patient is of low carious risk.

2. for the outline form of a class II upper first molar, the oblique ridge is very vital in maintaing the integrity of the tooth, so it's very important to preserve it. The only case we're forced to cut the oblique ridge is when the caries is underneath it or involving it.

3. gingival outline form: always try to keep it supra gingival(unless if the caries extended to subgingival areas) for hygienic purposes as explained earlier.

4.a)interproxmal:in the posterior region, contact area is included, if you notice on slide 22, the contact with the adjacent tooth is completely lost as the caries is mesially located, the distance resulted from the removal of this contact area should at least 0.5mm, i.e. the distance between the cavity preparation & the adjacent tooth structure. So, a piece of paper or floss should pass through this area without any contact. A wide enough area makes it easier for restoration.
  
 b) interproxmal areas for anterior teeth: the aesthetic considerations is very important here.
 If caries are involving the incisal edge, we remove it & if part of it remains, then the contact area isn't compromised & doesn't require removal as anterior teeth, relative to posterior, is much easier in terms of restoration. Appearance wise, anterior teeth show a better final result.            



2. Slide 24: Obtain the required retention & resistance forms:

Most of the things the doctor mentioned in the lecture were literally read from the slides so I will only write down any extra points she said that were missing from the slides.
· Slide 25: resistance form(  the internal line angles should be slightly rounded as anything that's sharp is a stress concentration point, so slightly smooth angles will decrease the stress inside the tooth structure. (  Flat walls, so that vertical forces are uniformly distributed (linear     forces), as rounded walls will cause rotation & twisting of the forces towards the cusps & ultimately leads to its breakage. 
· Slide 25: cavity walls meet cavosurface margins at right angles, to follow the direction of enamel rods, the more the enamel rods are continuous from the DEJ all the way to the external tooth structure, the stronger they are & less likely to break. But if we have undermined(unsupported) enamel perhaps obtained by entering/drilling the cavity at the wrong angle during preparation, then after a while, the unsupported enamel breaks down, leaving a space behind the filling & the tooth structure & hence recurrent caries appear.
Note: undermined enamel is when the enamel isn't supported by dentine underneath.

1. Slide 26: retention force:( what should be done inside the cavity so that the filling material (amalgam) is maintained & retained in its place.
The main element of retention is the presence of parallel walls or slightly undercut enamel, which basically means cutting from inside of the wall & not from above, such that the wall is deeper to the inside & shallower to the outside.
note:1) we only need slightly undercut enamel, to prevent the presence of undermined enamel.
2) Slide 26: the factors designated by the letters b, c & d are only auxiliary retention features of the tooth.
Sometimes, we can't attain enough retention from the walls, but we can supplement it by extra things (slide 27) such as …
…locks: is so called as it locks the filling inside the tooth, as an example, we have a class II premolar, & opened it at the mesial & the occlusal surfaces, if you noticed on the diagram, the outline mesially is slightly wider than the area connecting the mesial & occlusal surfaces, this prevents the dislodgment of the lock in the mesial direction. Now, the occlusal force descends on the tooth perpendicular to the occlusal plane but then the force is distributed in many directions & resists dislodgment.( 2na 6ab3an ma fhmet wala kelma bas n2let bl 7arf 2sh 2l doctora 7aket)
…retentive pin: the example on the diagram doesn't have a lingual wall
…retention glue: the diagram shows class V(cross-section), no details required.



3. Slide 28: Obtain the required convenient form
After I prepared my cavity, extended the outline & obtained the required retention form & then I added the amalgam using the condenser, but the prepared cavity was too small & so I should extend my outline form to accommodate the restorative material. This is an example of how I can obtain the required convenient form. 


4. Slide 30: removal of carious dentine
In all of the above steps, we're only working on the external walls, unlike this one.

You can use a rotary or manual instrument. 
Sometimes, you will notice, the shape of the cavity isn't all uniformly regular; the irregularities are cleared out using a base. 

5. Finish the enamel walls:
In this step, you've to make sure the cavity walls all around is 90 degrees to the cavosurface margin. All outlines should be smooth, i.e. the transition from one area to another is smooth.

Note: Enamel rods have different directions; most of them are directed laterally to the DEJ & external tooth surface but keep in mind, that's not always the case.

Answering examples: 
slide 34: only the first diagram is correct, the second one is incorrect as there are no undercuts so retention is compromised & the direction/angle of the cavity walls in relation to enamel rods is more than 100degress & hence wrong as the doctor said that the acceptable range is 80-100 degrees. The third one is wrong as the enamel is unsupported
slide 35: class V
A. incorrect as the enamel is unsupported & the angle on the filling side is around 130 degrees & on the enamel side, it's 70 degrees.
B. incorrect as the margin of filling isn't supported making an 80 degree angle on the filling side 
C. correct

FINALLY:D:D
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