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Tuesday 1.5.12
Metal framework try in and the need for

altered cast technique
Steps of designing and producing Removable partial dentures (RPD) :
1. history and examination .

2. primary impression .
3. study models .
4. mouth preparation .
5. secondary impression .
6. working model block out .
7. refractory cast .
8. wax up and casting .
9. metal try in .
10. bite registration .
11. teeth setting .
12. denture processing and finishing .
in the previous lecture we've talked about cast block out, duplication, wax up and metal framework construction, in this lecture we'll talk about the next step which is metal framework try in .
as we said in the previous lecture there are four types of block out :

1) parallel .

2) shaped or ledging .

3) arbitrary .

4) relief .

During framework fabrication some areas should me relieved by wax :
. Below heights of contour .
. Minor connector & lingual plate embrasures (mainly the

  embrasures not the upper part of the lingual plate) . 
. Soft tissue undercuts (if necessary) .
. Over free gingival margins (FGM) .
. Under lattice and mesh .
. Under the clasp (ledging) .
After you do wax block out, you have to duplicate the master cast because master casts are mostly made by materials that do not withstand high casting temperatures (like the dental stone), and the new cast (called refractory cast) will be used for the construction of the RPD, 
the investment material (refractory material) used in the production of the refractory cast is determined by the type of metal used in construction of the framework .

After that, you wax up the framework according to the design of the RPD, u place all the components, then the lab sprue and invest  the refractory cast, burn out the wax, cast in cobalt chromium (Co/Cr) or other alloy, finish & polish and return to it to the dentist .

After that the dentist have to try in the RPD framework, you have to keep in mind that 75% of RPD frameworks don’t fit perfectly on the cast or intraorally so you have to do some modifications, it's actually unusual to have the framework fit perfectly without any adjustments when you try it in the patients mouth .
Adjustment of the framework should be done according to certain rules :

- the framework should be fully seated, Incomplete seating might cause discomfort, damage soft tissues and supporting bone (complete seating is the most important thing to be achieved) .
- the clasps should fit passively, they should not be active (Active clasps cause orthodontic movement and should be adjusted to be  passive) . 
- Adjust soon after fabrication, without denture base (before teeth setting and acrylic processing), so you have to try the framework in before proceeding in the next steps, and you have to try it on the cast before you try it in the patient's mouth .
Preclinical inspection :

You have to check the accuracy of the framework as designed cause many technicians tend to change the design of the framework without taking the dentist's permission, and this is not acceptable, the framework should be exactly like the dentist's design because he's the one dealing with the patient, and he knows the most appropriate design for the patient.

Framework should fit master cast, if it does not, probably it will not fit intraorally, if the framework does not fit the cast you might have to retake the impression, repour it and redo the framework .
Framework should cause no abrasion on the cast, if it caused abrasion on the cast this means that insertion and removal of the RPD won't be easy (if there was abrasion on the cast that does not mean that the framework will cause teeth abrasion as teeth are not abraded by the metal framework, this means that the framework won't be properly seated most probably) .
Rest seats should be fully seated, there should be no space ( rests should fit accurately in the rest seats ) . 
All retentive, reciprocal arms, proximal plates, superior portion of lingual plates ( the portion above the cingulum ) and all maxillary major connectors should be contacting the casts (spaces will collect food and debris causing caries and gingival irritation). 
We should differentiate areas that should have intimate contact with the teeth from areas that need to be relieved .

Regarding Major & minor connectors: 

. Should have adequate distance from abutments (hygiene), the border of the major connector should be away from teeth ( from the free gingival margins) by 6-8 mm in maxillary major connector , and by 3 mm in mandibular major connector . you have to be careful, sometimes there's no sufficient space for this hygienic space to be provided, it might be compromised by the dimensions of the framework, ex : height of the lingual bar should be at least 5 mm, if we make it less to provide the hygienic space the rigidity of the framework will be compromised . so you have to figure out the proper proportions to fulfill the requirements of rigidity and proper hygiene .
. Proper proportions (rigidity, hygiene), if there was no proper proportions for rigidity and proper hygiene to be achieved you have to adjust(if possible) or have lab adjust or remake framework ( if the proportions were too wrong ) .
. Minor Connectors should have butt joint finish lines slightly undercut for acrylic resin and also of sufficient thickness.

. 1mm relief over saddles for acrylic material to be packed in .
Clasps should have uniform taper, they should go out from the framework from a proper location and should bend on the gingiva at 90 degrees on the free gingival margin, and they should gradually taper until they have a flexible retentive tip on the proper location that the have indicated in your design . 

Finish and Polish :
- Framework should be highly polished 

- No pits, nodules, scratches or sharp edges (they cause stress concentration and might injure or irritate the mucosa).
Framework adjustments :

Many instruments could be used for framework adjustment :
. Heatless stones .
. Diamond burs .
. E-Cutter burs .
. Coarse stones .
. Shofu coral stones .
. Carborundum disks .
[ if you do finishing for a certain area you have to polish it ] 
Polishing can be undertaken with: 

. Carborundum points & wheels .
. Final polish - Shofu brown & green points .

You have to be careful not to cause bending or fatigue to certain parts of the framework while adjusting .

All these adjastments are made when we try the framework on ther cast before we try it intaorally .

Clinical adjustments :

Incomplete seating of framework is a common problem (usually binding on abutments), adjustments should not be haphazard, you should locate areas of binding and adjust them in particular .  
- For adjustment use an indicating medium to locate areas of binding :
. Aerosol Sprays ( Occlude is one trademark ) .
. Disclosing Wax .
. Silicone .
First : Aerosol sprays :

you spray them on the part that you suspect that it's causing the binding, and then you insert the framework inside the patient's mouth, and the areas where aerosol is displaced are the areas of binding so you release these areas .
. Thin, good, accurate and not easily displaced when placing and removing the framework .
But : (disadvantages of aerosol sprays) 
. Can dissolve in saliva .
. Difficult to remove .
. Can’t tell how far from seating, it only shows you the area that cause binding , it does not show you how much to remove, it's only 2 dimensional (2D), you can not tell how far from seating the framework is.
Second : Disclosing Wax :
It's a special type of wax, you melt it, apply it, insert the framework, and when the wax is rigid enough you remove the framework and adjust areas where wax is removed .

( all these materials have the same principle of the pressure indicating paste -PIP- we've used in complete denture ) 
. Sets immediately .
. Inexpensive .
. Shows how far from seating (3D) .
Areas of significant show through (areas where wax is removed) are the binding areas .
But : (disadvantages)
. Can stick to teeth .
. Can be distorted .
- Adjust areas of significant show-through. Completely remove wax with metal particles. Repeat until full seating .
Third : Silicone indicating medium :
. it's the best one .
. Three dimensional .
. Minimal distortion .
But : (disadvantages )
. More expensive .
. Sets relatively slowly  (~ 2 min) .
. Can tear or pull off  the framework because it's applied in thin sections .

You mix it, use minimal amount (because it's expense), Cover all components contacting the abutments, wait until it sets, remove the framework, mark contacts with dampened red pencil, remove silicone material, adjust marked areas, redo this process until the framework is fully seated .
Initial Assessment of framework fit:
Now you place the partial denture, and you do initial assessment of framework fit .
- you ask the patient  ‘How does the framework feel?’ , it should be slowly, gradually and easily inserted .

- No pulling or wedging (Active engagement of abutment teeth)

- Overall comfort of the framework .

- Determine if the framework fits similarly on the cast and intraorally. If not, final impression is inaccurate  and a new impression should be made.
- You have to pay attention for areas of abrasion on master cast as they may indicate areas of binding intraorally .

- Place indicating medium to locate areas of binding .
- Align the framework, place pressure over rests. No pressure over saddles ( especially in cases with distal extensions as it's normal to have rocking in these areas ), Check for ‘show-through’ , adjust, repeat until the framework is fully seated .
. how to differentiate between normal & abnormal contacts :
e.g: Guiding planes normally have long vertical areas of contact ( guiding plates should contact binding planes intimately ), Broad areas of severe show-through may indicate binding and we might need to relief it carefully .
. Avoid excessive force that might cause bending .
. Avoid heat generation (could melt the acrylic, the framework won't melt but heat might cause framework fatigue) .
. Retentive tip of direct retainers normally have show-through areas ( you don's adjust them), but eliminate active clasp retention, the clasps themselves are preformed in certain dimensions, they taper to provide sufficient retention so you can not adjust the clasp itself especially the retentive tip if you want to adjust them you don't trim them, you can only bend them (don't use burs) .

Most common interferences that prevent complete seating (areas of binding) :

. Under rests .
. Rigid portions of direct retainers .
. Interproximal portions of lingual plates .
. Interproximal minor connectors .
. Shoulder areas of embrasure clasps .
- After adjustment is completed, a thin even layer of indicating medium is applied results in even grayish hue from underlying metal. Complete seating with gliding sensation (between guiding planes and guiding plates until the denture is fully seated) and no grating or snapping .
Soft tissue impingement :
You also have to adjust soft tissue impingements ( that are mainly caused by major connectors ) .

Maxillary major connectors have broad even palatal contact, they should be in direct contact (intimate contact) with the underlying tissues, but in mandibular major connectors we create minimal amount of relief, but you have find out if there are any area of impingement of the tissues that needs to be relieved .

Soft tissue impingement are detected using pressure-indicating paste .
Using a brush apply a thin layer with streaks, place with moderate pressure .
Areas of show-through should be relieved while remaining streaks indicate no contact as in the figure in slide 29, in a part of the major connector PIP was removed, and streaks are present on the rest of the major connector, which means that there's severe contact in the show through area that prevents contact of the rest of the partial denture and this area should be adjusted until we achieve even contact [ ideally : there should be no streaks but the PIP should not be removed, this indicates that the denture is in even contact with the underlying tissues ] .

Occlusal adjustments :

Finally, after achieving full seating locating areas of impingements, we adjust occlusion (many students adjust occlusion before doing the previous adjustments we've talked about, but this is wrong, if the framework was not fully seated the rests would be high for sure so we achieve full seating, make sure that there are no areas of impingement, and finally we do occlusal adjustments . 
interferences usually present and they should be adjusted, usually the technician does some occlusal adjustments as he has the opposing cast, but eventually we'll have to do some occlusal adjustments unless we want to change the occlusal relationship ( increase vertical dimension or change the horizontal relationship ), the relationship between the two jaws shod be the same with and without the dentures .
- Occlusal vertical dimension should be unchanged .
- Centric and eccentric contacts should be identical with or without the framework ( should not be changed ), first you have to observe the occlusal relationship without the dentures in, then you place the dentures and see if there's any high contacts by using an indicating medium ( articulating paper) .
- With highly polished metal, articulating paper marks poorly. So, check opposing occlusal contacts or slightly roughen framework with air abrasive or rubber impregnated abrasive .
- if we have upper and lower frameworks, we have to adjust the opposing frameworks individually, then we adjust them together .
- Eliminate interferences between the frameworks .

- be careful when doing the adjustments, if occlusal rest thickness is ≤ 1.5 mm after adjustment (especially in areas of marginal ridges), rests will be subject  to fatigue and possible fracture, if rest thickness was less than 1.5 mm ( might be because the depth of the preparation is not enough, 

in this case we might need to deepen the rest seats, retake impression and ask the lab to remake the framework, but if we can not deepen the rest seats (if the tooth is worn and we're close to dentine ) we should not prepare, our last resort is grinding the opposing cusps (only done if the rest thickness is less than 1.5 mm and we can't deepen the rest seats on the tooth .
- Last resort - occlusal reduction of opposing teeth

- Adjust minor interferences caused by retentive arms ( especially in double akers clasps) 
- With heavy contacts: Lower height of contour and remake the clasp, if we have high survey lines we have to lower them, take the impression and design the denture, as high survey lines mean that the clasps will be high .
- Don’t relieve claps, especially retentive and reciprocal arms, as clasps have certain dimensions and taper that should not be changed ( if we relive them we might alter flexibility and fracture resistance), you can only adjust the shoulders of the occlusaly approaching clasps, or if you think that you can not have space and you can not lower the survey line you can grind a little bit of the opposing tooth ( only few microns )

After we finish metal try in, we can do the altered cast technique .

Altered cast technique 
[ corrected –modefied- cast technique ] :
The difference in compressibility between the denture bearing mucosa and the periodontal ligament of the abutment teeth will cause the free-end saddle to sink under occlusal load and RPD to rotate about the support axis ( the difference in compressibility will cause rotation of the RPD around a fulcrum that passes through the rest seats ) .

So we have to reduce the difference in compressibility, and one of the techniques used to reduce this difference is the altered cast technique which is a stress breaking technique  .

Mainly you take an impression for the tissues while they are slightly compressed, so that when they are compressed by occlusal loading intraorally the compression will be less than the whole way through 
( tissues are half compressed by the denture at rest so their compressibility will be less when they are subjected to occlusal forces intraorally ) .
Purposes of altered cast technique :

- Reduces the support differential between ridge and abutments by obtaining a compressive impression mimicking functional loading, but you have to be careful not to overload the tissues ( tissue overloading might result in necrosis and bone resorption, loading should be minimal and functional ) . 

- Provides a more accurate relationship between abutments & ridge

- Improves load distribution and denture stability ( as it will prevent rotation ) .
- Corrects peripheral adaptation when we do border molding around that area ( the distal extension ) .

Indications for altered cast technique :

- Class I & II RPDs ( distal extensions- tissue support ) .
- Framework most likely to be adjusted in the future (need for relining and rebasing, relining and rebasing : later on there will be tissue resorption of the ridge, and fitting between the distal extension of the denture and the underlying tissues will be lost, so we'll have to make another fitting surface for the denture in that area ) .
- Extensive Class III & IV cases .
- Tooth mobility + compressible mucosa .
- Less necessary in maxilla ( mainly in the mandible rather than the maxilla because in the maxilla there's better support obtained by the palate but in the mandible support is only obtained from the two ridges which are of poor bone quality ) .
Technique :

After we've done metal framework try in, we return the well fitting framework on the cast, we ensure well-fitting of the framework on the cast .
- Place relief over ridge (1 mm wax relief) .
- make a custom acrylic impression tray is fabricated over the framework.

- after adding acrylic, check seating of the framework on the cast. If not seated, remove, repeat tray construction (rests fully seated, tissue stop contacts cast, metal adjacent abutment contacts cast, no resistance as framework seated) . 
- Check peripheries of the tray (it should be 2-3 mm shorter of the vestibular because later on we'll do border moulding) .

- No displacement when cheeks and lips are pulled or when the patient activates tongue ( functional width and depth of the sulcus ) .
- Border moulding ( with tracing compound i.e. green stick ) is undertaken to simulate final denture border .
- Before making the impression, ensure that the tray is well retained by the framework .
- Remove wax spacer .
- Coat tray with adhesive and wait for 10-15 minutes, then you'll lave to use a kind o materials that is flowy and viscous at the same time to displace the tissues a little bit ( Polyvinyl siloxane (silicon) or zinc-oxide eugenol can be used ) .
- you can use Polyvinyl siloxane (light or medium body) or zinc-oxide eugenol ( which is very common to be used ) . 

- Carefully load tray and make sure no material is under rests, guiding plates, max. major connector, etc as these parts should be contacting teeth and tissues ..

- Seat the framework applying pressure over rests. No pressure should be applied on saddles (the distal extensions) or unoccluding teeth (Fulcruming or tissue compression). This might cause spring back and lack of tissue contact which is a major cause of failure in processing later on .
- wait until the material is set .

- Remove the impression and inspect it :
. no material underneath the guiding plates, rests and major connector, it should be confined to the tray area .
. Absence of voids

. Minimal show-through

. The impression must cover supporting tissues

. Framework is fully seated. 

- Modify small errors ( like small voids that could be filled with wax before pouring the impression ) or if defects were extensive ore if there was material underneath the framework you'll have to retake the impression .
- Send to the laboratory, Residual ridge ( part of the cast distal to the most distal abutment which is the part we've taken the impression for ) is sectioned from the original cast  .
- place the framework on it's right place on the cast .

- Ensure no contact between impression & cast .
- Place retentive grooves in cast .
- Sticky wax in place ( to keep the framework in place ) .

- Box the impression ensuring water tight seal .
- Seal retainer, major & minor connector borders .
- Pour new ridge areas in different color stone, then you'll produce a hybrid cast ( old part and new part in the distal extension area) .

Problems with the altered cast technique :

- If tray is added carelessly, it can alter passive relationship between framework and teeth, that's why after we make the tray we have to recheck seating of the framework on the cast .
- Excess impression material under framework, might cause incomplete seating, in this case we'll have to retake the impression .
- If inadequately sealed, stone over teeth and that will result in the change of the occlusal relationship (can’t articulate model ) .
Alternative techniques :

The principle of altered cast technique is to take an impression sot the tissues while they are compressed, we can do this compression at different stages :

a) when we take the master impression, we can do minimal relief in the distal extensions of the special tray, we do border moulding by green stick, we take the impression with a material that could be displaced a little bit like zinc oxide eugenol, here we've applied the same principle of altered cast technique, which is taking an impression while the tissues are compressed, but altered cast technique is more accurate because in altered cast technique the most appropriate amount of pressure is applied .

b) later on when we set the teeth and try them intraorally and send the denture to the lab for processing, after that you can relieve the distal extension part of the denture (acrylic part) a little bit, do border moulding and take an impression with zinc oxide eugenol, while taking the impression you have to apply slight pressure on the rests, after that you send the impression to the lab to do a new fitting surface in the distal extension area [ in other words : rebasing the completed denture by applying zinc-oxide eugenol impression on the acrylic fitting surface of the relevant saddles and taking an impression while the denture is being seated by pressure on the rests ], but after teeth setting, if the tissues were not compressed properly, and if there was no enough space for the impression material, occlusion might be elevated posteriorly, and you'll have to do some occlusal adjustments, if the impression was taken carelessly these adjustments might be severe .  
so the most proper time for altered cast technique is after metal framework try in, and before teeth setting and making the denture base .

next step is jaw relation records :
after we've done the impression for the distal extension (altered cast technique), we have to register the occlusal relationship .

there are different cases, in some cases the patient does not have posterior contact, so you'll have to treat him as a completely edentulous patient (wax rim, vertical dimension, free-way space, horizontal occlusal relationship, centric relation and centric occlusion) .

but if the patient have contact (opposing teeth are present), you'll just have to add a wax rim, soften it, register the occlusal relationship with the opposing teeth, mount on the articulator, and send it to the lab for further processing  . 
the base added to jaw relation record might be of wax (which is easily  adjusted and removed during processing but it can melt or distort ), or of acrylic (more rigid and stable but harder to adjust and to remove ) .
No need to study the slides, they're all within the sheet .

Wish you all the best of luck :)

Raghad Al-Akiely .

PAGE  
12

