Diagnostic phase - To use scientific methods, we need to take impressions of the teeth and recordings of the joints and muscles.   Then we can mount the casts on an instrument that will accurately duplicate how the joints and teeth function.   To be thorough, we would also suggest obtaining radiographs of the teeth, jaws and joints. 

b)  X-rays - of secondary in importance in the diagnosis, but important medico-legally and for screening for bony pathology.

1)
Panoramic - Should be routine.   I believe we should do one for every patient.   It is a good overview of teeth, jaws and joints, an excellent film to screen the bones of the face and neck for pathology.   Film focuses on the medial pole. Can be supplemented if necessary.

2)
Panoramic TMJ - segmental or sectional.   An excellent screening film for the hard tissues of the joint area.   Film focuses on the medial pole.   Easily taken and of good diagnostic value.

3)
Transcranial - angulation down the head is better than panoramic film and more useful to estimate joint-space discrepancies when there is concern.   Focus of film is on the lateral pole.   Reveals the difference when they clench, relax and open.   I can see the difference when there is a repositioning appliance when they are at rest, in CR or clenching on the appliance.   Or, when after appliance therapy with the centric relation appliance in and they touch it, clench and relax.  At that point, when they clench their teeth in one position, when they relax and bite the appliance, it is usually the same place.   There is very little condylar change with that opening component, relaxation and where they touch comfortably on the appliance will be very nearly the same.   When it really changes is when they clench back on their old “fit”, as it was when they first came to us.   There is gross spatial difference in the socket if there is a posterior position of the condyle.

Intra-Oral PA - Rule out periapical pathology.   Endodontic problems can confuse the differential diagnosis and should not be overlooked.   I have missed once in while on some endodontic problems causing pain and discomfort.   If you feel that a muscle is referring pain to a tooth and are not sure, then I think that you should take periapical films.  If you don’t, you may miss a pulpal or an apical involvement because the definition on the panoramic film isn’t adequate.   I have treated some patients that had an endodontic treatment and the last of their pain finally resolved after occlusal adjustment.   They were upset they had been through all of the other treatment having forgotten the dysfunction that caused them pain prior to our relationship.   Although CMD was a major player in their pain and they were almost well prior to the endodontic treatment, they were very unhappy that I missed pulpal problem and so was I.

The following should be reserved for patients that do not have success in the initial phases of treatment.   Rarely will someone come with an obvious internal derangement.   When they do, they usually have had a traumatic accident with a dislocation.  The disc is disturbed, or out of place, and they are having pain, reciprocal popping or locking.   Then, there might be a surgical problem and we do some of the following diagnostic processes:

5)
Tomography/Laminography - this hard tissue survey is of increased diagnostic clinical value over panoramic or transcranial film for small, discrete lesions in the condyle or eminence and accurate location of the condyle to the eminence.

6)
MRI - a soft-tissue scan, but validity is questionable.   Very sensitive to reading interpretation.   For claustrophobic patients, this can be a very trying examination.

7)
CT Scan - a hard-tissue survey which is not indicated in most cases.   Can be of value in pre-surgical evaluation.

8)
Arthrography - pre-surgical evaluation and diagnosis.   The least expensive and most reliable of the more complex and expensive diagnostic tests.   Can, in some cases, be remedial.   Is uncomfortable for the patient.   Because of its value and reliability, probably should be the examination of choice in most cases.   If it is a dislocation, you can see the dye go in; you can see the disc as it moves and as the jaw moves.  You can get a lot of information with an arthrogram.   It is reserved for people that are possible surgical candidates.   This is the confirmation before the treatment is proposed.     There might 1 or 2 out of a 100 that need to have these procedures done.   I have had some young people with very obvious perforation and dislocation of the disc which showed on the arthrogram (best method to prove perforation), so the surgeon can go in and repair the defect.   If sutured early in the disease process, they have some success.

9)
Arthroscopy - arthrocentesis can be a remedy, but the view is incomplete for diagnosis.

Who is paying for the diagnostic work doesn’t influence which method I use, I go more conservative - the least expensive and most informative is the path of choice.   The arthrogram is the procedure of choice in advanced cases.

c)
Casts and records - We can record how the jaw rotates at this point in time, changes in the future as they occur and then we can make future comparisons.   That is where the Vericheck comes in.  

When they are at the point that they say, “Yes, I would like to get this information.”   It is time to get the records and in a few minutes we are finished.   The assistant can start mixing the alginate.  The biggest decision is what size of impression tray to use.   We always take the lower impression first, because I want them to find out how quickly the material will set and how comfortable the impression is.   So always make the lower first and within two minutes, it is set and the tray is out.  You control the setting time by the temperature of the water and the viscosity and thickness of the mix with the powder/water ratio.

So, the minute it is in the mouth and it is just seated comfortably, the assistant starts mixing the alginate for the upper because when the lower impression is out, I can place the upper.    As soon it is out, the face bow is placed on the upper teeth with warm wax on the fork.   Previously, we have shown them the face bow, placed the wax on the fork so they know what is coming.   So what we are going to do is “Record the relationship of where your sockets are (with the facebow), and where your upper jaw is.”   After the recording, take the face bow out and show them, “Here it is.   Here is where your upper jaw is and here is where your joints are.”   

“Now we are going to record how the jaw rotates in the sockets.   So here comes the warm wax over the upper teeth.   It is nice, warm wax and all we are going to do is mold it on your teeth and then we are going record how the jaw rotates.   We have already done the rotating a while ago and all you have to do now is relax your neck, face, throat and chin.”   I have the wax on the upper teeth and pushed the wax in the palate up out of the way, “Go ahead and just touch the wax, that’s fine.   Into it a little bit more, just a little bit more, that’s good, now just stop right there.   Now, tap, tap on the wax.   Great!!!”    Take it out, chill the tooth area of the wax and replace it on the maxillary teeth, it molds right back on and say, “Now, touch it again. Tap, Tap”.   “Boy, you can hear it, feel it, there is no problem with it.  That’s neat!!!”   
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Centric Relation Wax Record – no perforations on the lower buccal cusps

 “OK, now we can record how the jaw gets out of the socket.   You know, when it rotates.   So, I am going to have some wax that is much tougher and thicker and I am going to put it on these upper teeth and I am going to fold it over, and I am going to hold it.   Then, I am going to put my finger on your upper teeth and the objective is to keep your teeth apart (see page 88).   All you have to do is bring your lower teeth out to my finger and then touch down on my finger.  Good, you did it.”   
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Triple thickness of base plate wax formed into two blocks.
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Wax blocks placed on upper posterior teeth. 
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Finger guide – open and move forward and close slowly to touch my finger, then the wax.  Teeth do not touch
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Registers condyle not teeth.  Teeth should not touch

Outline– Protrusive

1. Two wafers of wax that are thicker than (4-6mm.) the posterior inter-occlusal space.

2. Finger guide – open and move forward and close slowly to touch my finger, then the wax.  Teeth do not touch

3. Registers condyle not teeth.  Teeth cannot touch.

I know how much wax to fold because I have looked at the space in the posterior.   So I go over to the warm water and fold the baseplate wax over and tear it in half and come back and fold it over the cuspid and hold it in place.   “There you are, take it easy, no hurry.   Come on out to my finger.  That’s it.   Now close down.  Way out here where my finger is.  That’s fine.  That’s enough.   Thank you.  Now stop.   Now open.”   It is done.  

That is how long it takes to make impressions, face bow, centric relation and protrusive and the entire exercise is a powerful learning experience for the patient.   

“Now that I know where your jaws are, I know how your lower jaw rotates and I know how it gets out of the socket.   So all of this hidden information will be put on this instrument and we will share it with you next time.  Do you have any other questions?   This appointment today is the most important appointment that you are going to have.   Any after thoughts?   What we will need is another period of time for about an hour, you will be appointed for us to discuss our findings”.    Some of them say, “Hey, I need the appliance and I know it and that is fair and I can handle it.  I can handle that kind of money.  I can handle that diagnostic period for a month.  Just go ahead and do it.”   So I will do my occlusal analysis on the instrument and deliver the appliance at the next appointment.

Making records is one of the easy things that I have learned to do.   There is a definite correlation between what I say, how I say it and what I do with my hands.   That is why I casually say, “We have used almost all the time for sharing and collecting of information that we need.  Just give me a few minutes at the end of that time and I will get the records.   I’ll do that while someone else is getting seated and made comfortable in the other room - “Let’s, just do it!!”

The following records are needed:

1)
Alginate impressions - fast set, bubble free, stock tray, two sets (or double pour).

2)
Face bow - a system should be in place to make this record.   While the facebow can be substituted with an “average” or Frankfurt plane mounting frame, the learning experience for the patient is very important.

3)
CR wax record - Aluwax, properly trimmed not to touch front teeth and soft tissue.   Patient is assisted in recording this record.   Patient learns more about the reproducibility of the CR position and their capability to give it correctly.

4)
Protrusive wax record - baseplate wax, records the path the jaw follows down the eminence.   (very valuable when studying crossover in the articulator)

2. Mountings - 

We need a rigid articulator that is semi-adjustable.   Something that represents a 4in X 4in space so that there is some resemblance between 
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Hanau, 4x4x4, rigid, semi-adjustable articulator

where the jaw joints and the teeth are.   When we are closing and opening on the articulator, building an appliance, or analyzing how the teeth work, it is somewhat realistic.   The mount should have a relationship to the [image: image7.png]



Records for mounting case in articulator – facebow, centric and protrusive wax records

reality of the mouth.  I know that we can’t adjust the teeth on an articulator and then go to the mouth and adjust them the same way, that is not the way the process works.   But, it is a good preview that can make you and them more comfortable when you do adjust the teeth.   We have a good perspective of the needs and won’t overdo the case.    I prefer to mount on an articulator with plastic rings.  I make my alginate impressions and pour them up right away.  As soon as there is an initial set, put them under water.  In thirty minutes, when they are really hardened, you can take them out and make a second pour.  So I have two sets of casts.   They are made of good, hard stone.  I can save the first pour and mounting, mark the articulator number, the condylar inclination, the patient’s name and the date on the back of the cast and retain as my primary record

When the models are dry, I can mark the first prematurity with the articulator locked in centric.   Then I can spray it with the satin-finish acrylic spray and I have preserved my original model and record.   I can use them for the Vericheck later.   I have them for historical record.   It is a valuable patient record.

The second pour goes on different color mounting rings.  I check for the same prematurity to prove that the two sets of models are mounted the same.   The two mounts must be the same.  Then, we can use this model for analysis.   We can block out the undercuts, foil it and use it to make the appliance.   After the appliance blank has been made, we can use this second articulation to analyze an equilibration.   Since the apparent hinge axis will change over a period of time, we can use the yellow Higgins ink, spray with satin acrylic and then see what we did.   It is just a nice way to save the models and the treatment process record.  I use the black Denar ring on my original white models and the yellow TMJ ring the on the 2nd pour beige working models.  That way, they are color coded for future reference.   Anybody seeing a black ring knows that is my diagnostic model and a yellow ring is my working model. Both rings fit the Hanau, Denar or Dentatus articulators.   The TMJ rings are less expensive and when you are ordering them a 100 or a gross at time, it can make a difference.   Some dentists say that they don’t want to leave them permanently mounted.   If the money is that important, just use the yellow TMJ ring.   I typically make the first pour in white stone and the second in buff stone so the mounting is usually black ring with white stone and yellow ring with buff stone.  The yellow ring can be used on both and the color of the stone is the color code.  But, we should keep the mounting ring on the casts. 

In spatial terms, if the upper and lower teeth are properly located in relation to each other and the center of rotation in a 4x4x4 articulator, the function will be very accurate. 

When we take a centric relation and a protrusive record, the teeth must not perforate through the wax.  We need enough wax on the teeth to keep them apart.  Otherwise, there will be a proprioceptive contact and movement in the wax record.   The wax blanks can be made ahead to time.  
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Wax wafers can be made ahead of time if desired.

The front teeth should not touch in any wax record.   If the wax blank is appropriately formed, you can see all of the facial aspects of the maxillary teeth when you make the recording.   
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Use finger guide when taking protrusive.  Protrusive records must be thick enough to keep the teeth apart.   

When we rehearse the procedure, we can see how much wax must be placed over the back teeth to keep them well apart.   Then, when they move forward against our finger, the teeth are not touching in front.

When we mount these and then use this record to set the condylar inclination, we are going to rock the cast and we DO NOT want the front teeth to accidentally touch as we rock the models in the wax record to adjust the inclination.

These records are intended to capture the models of the teeth in the “space” of the articulator.  We are not looking at “teeth” with these records.   We are looking at the function of the teeth in space and how they relate to each other and the envelope in which they work.  We see how far the jaw moves and how it rotates.   We actually capture the center of rotation for centric position and the excursion path for protrusive and cross-over positions.

Does it make much difference which kind of stone or plaster that we use when mounting the casts?  Some people think it does.   I have never used anything but fast-set lab plaster.   I have never been able to measure the difference between stone and lab plaster.   If we are concerned about this problem, we can pour plaster in a paper cup on a ring and allow it to set.   Then use the set plaster block to mount the model with a thin a layer of plaster to minimize the error.   This also speeds the mounting process if these mounting ring blocks are pre-poured.

After the mount is made and verified, it can be veneered with a “finish” layer of stone to dress it up.   This is an exercise of discipline that might be reflected in the end product but is good to maintain a path of excellence which helps comfort and impress the patient.   Dental lab plaster is very accurate in relation to the needs of this kind of mounting procedure.   I always mix it thick enough to hold itself in position, and it sets quicker.  I haven’t been able to tell the difference in the double mounting.   When I double pour and mount the case, any way I can look and measure, they are identical and that is what I need.   So it is identically wrong or whatever, but I can work with it.   

If you doubt your original mounting because there was muscle splinting when you took the bite records, and you are not sure of what you have, when you have made the appliance and go to the mouth, you could take two or three recordings and pick the one which is closer to what they really are and remount.   But, generally, it is too early to remount.  Just accept what the patient gives you, give them an appliance and see where they go.   Later on, you can verify any change.   Usually in about a month.   Give yourself some time to see what is really going on.

a)
Rigid, Semi-adjustable, 4X4X4, articulator

1)
Two sets of rings, different colors

2)
Two colors of stone

3)
First pour for permanent record, one ring and stone color. Black ring and white stone

4)
Second pour for working model, other ring and stone color.  Yellow ring and beige stone

b)
Facebow - orients model and holds it in place during mounting.

c)
Centric wax record mount

1)
Verify first contact in CRO.

2)
Verify CO

d)
Adjust protrusive with wax record.

1)
Verify posterior clearance.

2)
Verify anterior contacts.

e)
Vericheck - for future reference.

3. Laboratory phase

a)
Occlusal analysis

1)
Check CRO first mark of contact.

2)
CO

3)
AG

4)
Crossover

5) Balancing (non-working side) interferences

6) Working side interferences

Occlusal analysis begins with marking the first tooth contact in the centric arc of rotation with the articulator locked in centric relation.

For centric occlusion, unlock the articulator, let the teeth go to full contact and see what happens.  If we unlock the articulator and they don’t go to CO, we may not have an accurate bite or we may have some real serious problems -- laxity in the joint or muscle spasms as they rotate.   A slightly protrusive record will block any move toward CO.   If there is muscle splinting when the CR is record is taken, the record will have the front teeth touch and back teeth open.   If the articulator will retrude (most won’t) and allow the jaw to go up, you are fine; otherwise, the record will not work.  This is usually a recording problem.  But, it can also be mounting problem if the technician doesn’t close the model into the CR wax bite leaving the case open in the posterior.

I think that the articulation problem is the reason we put the wax in and have them close gently.   All we want them to do is bring the buccal cusp tips of the lower up against the wax covering the lingual cusp of the upper tooth.  We don’t want them close too far, because then the wax fits too tightly and we will have a problem closing the models into the bite.  Also, the jaw can move when we record CR because they will feel their teeth against the wax and press forward.   That is why we only need wax between the lower buccal cusp and the upper lingual cusp when you take the CR record.   That is all we need, simply register shallow indentations – “Two opposing surfaces registered with wax.”  If they have a large prematurity, there will be a need for a thicker piece of wax which you can see when you check the mouth for the first tooth contact.   This will prevent a CR perforation in the wax record.

I don’t think the patient can perceive the difference in the waxes, but they can perceive how soft or hard they are and that will affect how they touch.  If it is hard, they will tend to touch and squeeze or they will not even touch it hard enough to make an indentation.   But if it feels safe, comfortable and the same texture all around, then they don’t know where they are in space so they touch into it comfortably and consistently.   If we have low fusing wax, it should not be very warm.  The higher fusing the wax, the warmer or hotter it should be.   It should create resistance when touched by the teeth.   They should touch it and be comfortable.  If the wax is hard and chills quickly, it calls for more skill and quicker timing.   If the wax is more forgiving because it is lower fusing, it is slower cooling, easier and more relaxed to work with.   Aluwax is the one I was “brought up” on and “Tap-Tap” Brown used it.    I know that I can take several Aluwax recordings, verify them on the Vericheck and they will all be the same.   But, I think that it is up to the individual to choose which wax they like and have confidence with and then develop their skill.
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Primary contacts registered on diagnostic model
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Primary contacts registered on diagnostic model
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Dynamic movement of models in articulator
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Dynamic movement of models in articulator. Note the extent of incline contact in the posterior teeth and lack of uniformity of contact in the anterior teeth

This initial occlusal analysis of the articulation is not for pathology; it is for confirmation and verification of what we have seen at the time of the exam.   Then, we can begin to 

make assumptions and diagnostic [image: image1.png]


[image: image31.wmf]considerations from that point.   We are comfortable that the protrusive and CR wax records represent the form and function of the teeth and 

Note the same markings are observed on the model as in the mouth
that we can use this articulation to study the patient’s function while away from the office.   It is a comfort zone issue for us.  I would like to have something that resembles the mouth, so when we go back to share information at the occlusal analysis appointment, it is accurate and similar to the patient’s mouth and function.   It is a verification of their conditions and our skill.   (1) Crossover position in all three directions should be the verification of the protrusive record.   There should be no posterior tooth contact interfering in any crossover movement.   (2) There could be cross-arch balancing contact that is acceptable and the (3) first tooth contacting 
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[image: image35.wmf]Note protrusive alignment in mounting and natural teeth is the verification of CR records and mounts. Note similarity of mounting and natural teeth

b)
Appliance construction - The materials needed are listed in the back of the book in sequential order so that our dental assistant can check it off when these items are ordered and set up on our lab bench in the order that we will use them.   After learning this path, we can change, adapt and learn our own variations to feel comfortable with our process.

I do it this way now because it is much easier than the way I started.   In the beginning, I just put the foil over a lower cast and molded an appliance, which turned out pretty well.  Then, I would go to the mouth and reline it to fit.  When I went to adjust the occlusion, it was more work because of the excess of acrylic that I had to work with, and the anterior guidance excursions had to be solved and refined.   It was a great event when I got to the Institute and was asked to teach the appliance.  Then we put it on an articulator to study it.   This is a little more disciplined and the rewards are greater for me when it comes to seating the appliance and adjusting it.   The procedure is greatly facilitated and goes by very quickly with less chair time spent.   It is quicker and easier with less work.

So, I went from 15 years of making the appliance on a single lower cast and completing it in the mouth to the Institute, where having to teach the process required that I become consistent and that required mounting the casts.   It had to be structured, there had to be time to discuss it, look at it, from the lingual view and in motion going back and forth, adding and removing acrylic - so from a learning standpoint, it was imperative that we mount the cases.  Then, as a side effect, it helped me because it is more predictable to make the appliance on the articulator and that the Anterior Guidance can be perfected.  Appliances are easier to seat and more quickly completed in the mouth when refined on an articulator because the Anterior Guidance is the same as in the mouth. 

1)
Laboratory Materials and Items – (HMT list)

a. Utility wax

b. Wax Sheet

c. Tin Foil (.001 in.)

d. Cotton rolls

e. Vaseline

f. Blank Mold (Splint former)
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g. Polyethylene medicine cups

h. Methyl acrylic

1. Regular liquid

2. Powder - tooth shade 

i. Scalpel

j. Ice

k. Custard dish, Cup – Libby Brand

l. Plaster spatula - wide, beaver tail, flexible, Dexter or Buffalo

m. Vibrator

n. Scotch Brite wheel - 7ACRS  3x1/4x1/4

o. Brassler burs, E-Cutters - #251, #351

p. Silicone polishing points - Preat F8

q. Lath, rag wheels, pumice, Crestshine - Crescent Dental.

r. Utility scissors

2)
Technique - 

a.  Adjust incisal pin to desired opening.
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b.  Block out undercuts - red utility wax
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c. Adapt foil using cotton rolls
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d. Mix acrylic

1. Chill custard dish with ice, if not stored in refrigerator.
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2. [image: image38.jpg]


Measure powder and liquid (3:1)

3. Place liquid in dish to cool it.
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4. Sprinkle powder rapidly into the liquid while on the vibrator and mix slowly - no bubbles.
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e. Use Vaseline to lubricate blank former and hands.

f. Wait for late tacky stage and remove acrylic in a “ball”, form into a cigar roll.
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g. Adapt acrylic into the mold to form the appliance blank, make a uniform thickness, and remove excess.
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h. Remove when doughy and adapt Vaseline side to tin foiled model.
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i. Place acrylic on lingual flange first and then fold the rest over the occlusal.
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j. Close articulator in CRO, then open it and move it to R & L lateral crossover positions and close down.  Do not drag it through the excursions.
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k. Open, return and close in CRO.   Cut off flash from around the outside.
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l. Rubber band upper and lower bow at the incisal pin to hold the articulator closed.
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m. Hold lingual flanges against the model until the acrylic hardens.
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n. Remove appliance from model, trim excess acrylic and thin the lingual flange with a Scotch Brite wheel. 
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o. Return splint blank to the model, free CRO, harmonize AG, smooth IG and crossover.

[image: image29.png]



p. Polish with pumice. 
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Splint is ready for try in and reline.
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