Occlusion lec #2
In this lecture we are going to talk about articulators.

For what we use an articulator??

-to have your occlusion models mounted in proper relationship that is similar to the relationship inside the patient mouth ..in order to save time &effort, also to make sure that the dental appliance (crown, denture or bridge) coincide with whatever the patient has.

This of course does not mean that there will be other modifications inside the patient mouth…in another word: whatever the articulator  you are using is sophisticates (like the fully adjustable articulator) you still need to do some modification inside the patient mouth because as we know that the mandibular movements are not straight lines nor curved so there must be some differences between the relations on the articulators and the patient mouth.
You always need to use the articulator in any indirect prosthetic work whether it was fixes prosthesis (like crowns and bridges) or removable prosthesis (like full and partial denture).

Note: on the condylar element of the articulator  you can do many things and that include determination of condylar angle,bannet angle &side shifts.

Some definitions that are Important in Occlusion:   
1.  Bannet  angle: the angle  formed by the inclination of the protrusive and non-working side condylar path as viewed in sagittal planes.

2. condylar guidance: the pathway of the condyles in the TMJ though primarily relates to the  shape of the articulating surface, the ligaments and muscles also influence the condylar guidance.

Condylar guidance is also posterior determinant of the mandibular movement .it can be recorded and then transferred to the articulator as we mentioned.

We can define the articulator as a mechanical device that is used to represent  mandibular movement ,and the principle that employed is the mechanical replication of the path of movements of the posterior and the anterior determinants.
What are the posterior determinant and Anterior  determinant ???

Anterior determinant  ---------Anterior teeth.
Posterior determinant ---------- the two TMJ Joints.

Now remember that the mandibular  have infinity movements (lots of movements in all directions) but which of these are reproducible???? Or what are the movements that if I told the patient to it now and then ask him tomorrow to do it again ,he will do it exactly in the same manner???

-these are the centric occlusion, centric relation. Edge to edge,& maximum interception or centric occlusion.

If I draw all these movements on a paper I will get the posselt diagram.

 Posselt daigram in sagittal view . [image: image1.png]



Posselt diagram represent the outer limit of all excursive movement that are reproducible.

Note : you can reproduce the outer limit of everything but what are in between or inside the envelope is not reproducible.
-Posselt diagram is Fixed ,it does not change for the same patient.

The same is for the lateral movements.

Posselt diagram in transverse section.[image: image2.png]



The outer limit of all the excursive movements  of the mandibular is reffered to as border movements and they are highly reproducible and are useful for articulator adjustment.

Now if I want the articulator stimulating to stimulate the patient mouth, that mean to modify the condylar angle of articulator according to the patient mouth, How can I doo that?????
-this done by bite record in which the patient will bite in centric relation which will be used as record, then you take this bite and put it on the articulator and then you can adjust the condylar angle and we will talk about this in details next lec.
On an articulator I will replicate the static relations (centric relation  & centric occlusion are examples of static relations)  and the Dynamic relation(the excentric relation like the maxillary protrusive and lateral movements).
How can an articulator stimulate a clinical situation????

-this done first by Facebow which determine the relation  of maxillary to the TMJ in order to mount the upper cast, then we do the bite registration in centric relation (not occlusion) 0.

because it is the most reproducible.
Note: but in some cases like if the dentate patient have its own centric occlusion & there is no problems and the patient is used and comfortable with it and am doing a single crown then I will choose centric occlusion in this case.

So we mount the maxillary cast on the articulator in the same way the maxillary arch is related to terminal hinge axis (which defined as the axis at sagittal plane at which the condyles rotate.)

Remember that beginning of the mandibular movement is pure rotation then its rotation and translation 

 i.e., when the patient open his mouth ,the start of movement is poorly rotating around a fixed axis then the mandible start to translate in addition to the previous rotating movement.
The mounting of the lower cast is by using an interocclusal record or bite record.

Then the last step after mounting the upper and the lower casts you program the articulator in order to be ready to use it.
What are the advantages of articulators???

1.  It permit the visualization of teeth from all aspects and different positions and some things I can't do it in the patient mouth for example I can't see the lingual cusps of lower molars when occluding in the patient mouth while on the articulator I can.

2. studying of sectors of dental arches: we can do that by fragmenting the models to anterior and posterior  fragment and then we put only the desired areas of the fragmented arch and studying it.

Uses of articulators
1.  in the pretreatment stage:

Before you start the treatment itself by doing occlusal analysis and calibration.

For example: if you have dentate patient and you want to study his occlusion ,this done by occlusion analysis and by preparing upper and lower casts and using articulating paper in order to know the occlusion pattern that my patient have.

2. changing the arch and relationship preparatory to orthodontics treatment.

3. wax up for diagnostic and proper planning ,

What is wax up????

· It is the visualizing of the results of a prosthetics prior to the starting of the treatment , for example :
· If a patient came with a lost anterior teeth and I want to build crowns before I work on the patient mouth I build those crowns on study models to see the final result that I will get even before starting the treatment.
Treatment phase: 
1.  the articulator is used to fabricate the fixed or removable prosthesis in harmony with the existing occlusion.

2. fabrication of splint for occlusion therapy :

-this is done in cases of  TMJ dysfunction syndrome or in patient with bruxism, and if we want to make occlusion splints which help to resolve TMJ problems and muscles relaxation.

The non scientific name of occlusion splint is the Night guard.

The component of the articulators

1.  superior and inferior members which held the superior and inferior casts.

2. vertical arms

3.mechanical fossa :which stimulate the glenoid fossa and condyle.

4. incisal pin & table : help in the determination of the vertical dimension. 
Arcon articulator VS. non-arcon articulator :

-Arcon (articulating condyle) ,the condyle housing are part of the upper member  and the condyles  are located on either side of the lower members. this configuration  looks like human anatomy and its sometimes preferred when using instruments to desirable and explain treatment of the  patient to the students .
-Non-arcon :unlike human anatomy, the component representing condylar housings  are found in the lower member of the articulator and the spheres representing condyles are attached to either end of an axle that is part of the upper member

FOR Fixed appliance we use the arcon articulator and for removable prosthetics we use the non-arcon.

Programming an articulator:

We programe the condylar angle ,bonnet angle, anterior guidance, vertical dimension ,lateral shifts.

We should know that  in order to programe an articulator either we have extra oral methods (like facebow or pantograph )and intra-oral methods (like inter occlusal records).

Types of articulators :
1.  Hinge Articulator (Non adjustable articulator):

Capable only of hinge Opening & closure ,and only relationship that can be obtained by this by this articulator is maximum intercuspation… so the only use  is when I deal with single tooth to do  a single crown or a single restoration.

-there  is variant of hinge articulators like twin stage occlusal (not sure of the name),same as hinge but with 3 arms
What is the problem in this articulator?? 

The relationship between the teeth and the hinge axis is very short so  the arc of opening and closure is not same as the more sophisticated articulators.

When the arc differ that means the occlusion will be different, and we'll face problems in patient mouth.

2. Average articulator:

The condylar angle is made to be on average 20-30 degree.

3. Semi-adjustable articulators:

-give us more accurate records.
-intercondylar distance can adjust and it is not fixed

- 1st generation of semi –adjustable articulators reproduce the condylar angle of Bannet,the  condylar path in the 1st generation is straight.

-in the successive generations they give the condylar path a curved path to coincide with patient case.

4.Fully adjustable articulator:

-reproduce the entire mandibular movement from the start of it to the end of movement.

-it is very very accurate.

-the only problem  that it is time consuming ,but the time that you consume in the patient mouth become less

-the intercondylar distance is completely adjustable (exactly  like the patient mouth)
-sometimes it stimulates the fourth dimension which is the time of movement.

-the programming of this articulator needs the pantograph usage.

-it require the facebow  registration because  the first step in accuracy will start in positioning of the maxilla in proper position and this done by using the kinematic  facebow.
Fully adjustable articulator is used for:
1. full re-habitation for  many crowns (ex 28 crowns)

2.complete upper and lower arch restoration

3.in case of missing anterior teeth ,it is more favorably used because missing anterior teeth means missing anterior guidance.

4.in case of extensive occlusion modification (modification of occlusion plane of all teeth)

5. TMJ problems.
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