
Dr.Ahmad abd-el aziz                                                      
Sheet# 8
In today's lecture we are going to talk about articulators,
*it is a mechanical instrument used to attach the maxillary and mandibular models according to a record; they represent the TMJ of the patient so we can use them to simulate the mandibular movement with different degrees.

*articulators are not only used for edentulous patients, they are used for all kinds of dental treatments such as: single crown, bridges, maxillofacial surgery, orthodontics and they are used in planning dental procedures that involve positions, contours, and relationships of both jaws.
*now, articulators are used for application processes indirectly, outside the patient's mouth. This is very economic and time saving because many procedures can't be done inside the patient's mouth.
*It's used as diagnostic tool: we can see the occlusion from different aspects; labial,lingual…etc,,,we can use light or magnification…but inside the patient mouth, we can't see everything.
*if the patient was dentate, we don’t need bite blocks to record the maxillary and mandibular relations, why? L2no b mojarad ma n7o6 el 2snan beside each other, we will have a relation, the teeth will interdigitate with each other, but how about in the case of the centric relation??
90% of the cases it is NOT ,because the maximum intercuspation that usually happens here, it is not a centric relation of the patient SO we are mounting a different relation in the articulator which is the max intercuspation, and this varies in some cases, y3ni we don’t always need to record the centric relation, in some cases the record of max intercuspation is enough, but on the other hand, some cases require the recording of the maxillary and mandibular relations in a protrusive position to do mounting.

*if I want to produce eccentric movement in the articulator, I need the maxillary and mandibular models to be originally mounted in centric relation.l2no takmelet t3reef el centric relation: it is the position from which pure lateral movements are done while the condyle is in its most anterior superior position.
**pure lateral movements: movements in which one of the condyles is in the most physiological protruded position.
 Benefits of articulators:
1-patient cooperation is not a factor: we work on them while the patient is not there. So we are not affected by the patient's status.
2-provide a constant centric relation and proper positioning of the TMJ.

3-we can see the occlusion completely.

4-we can examine the lingual areas.

5-it is a time saver.

*simulation of the mandibular movements is not that accurate in all kinds of the articulators ,it depends on the type of the articulator, the settings and the way you use this articulator, according to this accuracy the articulators are classified into four classes: 
1-Class I articulator (Non-adjustable articulator):

*it is just a relation between the maxillary and mandibular models, and we can do this relation by any tool.
*this articulator is small compared to others; the distance between the condyles is much lesser than it really is inside the patient's mouth.

 *it can open and close, it allows some lateral movements.
	We have two kinds of articulators according to orientation of the cast relative to the joint:
1-arcon: where the condylar element is attached to the lower member of the articulator.
2-Non-arcon: where the condylar element is attached to the upper member of the articulator.




*Now , the Dr show us a picture for class I articulator "simple hinge articulator" which is a Non-arcon articulator, it is much smaller than any average value or semi adjustable articulators, where the occlusal surface is very close to the condyle, so we find that the arc of closure of the mandible in relation to maxilla is going to be steeper (more vertical) than it is inside the patient's mouth, SO these articulators tend to produce interference when the patient is closing his mouth because the patient will close in a more gradual movement upwards and forwards (et5ayalhom zai moka3abein el LEGO, eza rakabnahom 3ala ba3ad by this articulator ma r7 ykoon 3nna interference l2no el closure more vertical, bs eza 7a6enahom jowa tom el mareed ma r7 yrkaboo (interference) l2no el closure more gradual).
( Now if I want the patient to close without interference, he can do this by manipulating his mandible which is NOT acceptable because it will make things more difficult.
يعني زي الممر هو مستقيم سهل علينا انو نمر فيه بس ازا حطينا سطل زبالة بالنص رح نمر من جنبه , بالاحوال العادية هاد مقبول بس ازا كلنا بدنا نطلع من هاد الممر اكيد رح نضرب بسطل الزبالة (                        
*some theories say that this may cause TMJ problems, these problems are multi factorial  problems y3ne they are require many factors to happen not just this one factor.

*In the past, they used to say that these problems are caused by occlusion only. Nowadays, different researches were done and proved that they are a multi factorial problems related to psychological stress and many other factors besides the occlusion, t sum up. Occlusion on it’s on does not lead to TMJ problems on its own.
زي سطل الزبالة الي حطيناه قبل شوي بالعادة ما بعمل مشكلة بمشي من جنبه بس ازا كان عندي(psychological stress) زي لما بدي اطلع اركض يمكن اخبط بالسطل.
*during psychological stress, I may not be able to do things as skillful as I usually do them, this interference might lead to overloading on some areas of the TMJ and this is the premise behind the relation between the occlusion and TMJ problems.

*SO if I have a problem in the occlusion, this will affect the movement of the condyles , this might cause trauma inside the TMJ. And in the long run this MIGHT lead to TMJ problems, BUT it doesn’t lead to these problems in MOST of the patients l2no as I said before one reason is not enough to cause these problems.
يعني هلأ ازا ما بتلعب رياضة مش معناتو انو رح يصيبك مرض بالقلب بس ازا ما بتعلب رياضة وبتدخن و عندك ضغط وإلخ .. عالاغلب رح يصيبك .
* This is a common kind of errors that will affect the simple hinge closure of the mandible and lateral movements as well l2no the position of the arch in relation to the center of rotation is wrong. Because of this, corrections must be carried out inside the patient's mouth.

** THE PLASTER ARTICULATOR: 

*it is a class I articulator in which the maxillary and mandibular relations are fixed and it doesn’t allow any lateral movements.
**THE BARN DOOR HINGE ARTICULATOR:
*it is a class I articulator.

*composed of two processes in which the maxillary and mandibular models can be attached.

*it allows opening and closing but it doesn’t allow lateral movements. 

 2-class II articulator (Average Value A.):
Condylar guidance angle and incisal guidance angle are fixed in this articulator.*
These articulators depend on studies that give us avg values to the whole population; the most common one is designed according to the BONWILL theory or BONWILL triangle: 
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*BONWILL triangle: equilateral triangle, the length of its side is 4 inches (10.5cm).
*one of its sides represents the avg distance between the two condyles in most population which is 4 inches, and it is the same distance between the condyle and the contact between the two central incisors.

*since it is an average value, class II articulators are better and more accurate than class I articulators (Non-adjustable. A), because it's values are closer to us.
*BUT how can we put the models correctly in the articulator according to this theory?

( Usually we have the mounting table which is fixed to the lower member of the articulator, this table has a line which represent the contact between the central incisors, by this we can mount the mandibular and then maxillary models accurately according to the BONWILL theory. 
*other class II articulators are designed according to the MONSON theory:
*MONSON theory: it says that the occlusion plane is part of the surface of a sphere, the radius of this sphere is 4 inches, this means that the distance between the cusp tips with the centre of this sphere is the same; it is 4 inches, but it's values are not supported by research evidences as much as the previous one.
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*it represents the curve of spee (in complete denture it is called ant-post compensating curve)and the curve of Wilson(in complete denture it is called lateral compensating curve).
* We know that the teeth are not flat; the uppers are convex and the lowers are concave, we call these convexity or concavity:
1-anterioposteriorly:  the curve of spee.                  2-laterally: the curve of Wilson.
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*In complete dentures, they are called compensating curves because they have to compensate for something, what's that?

*they are going to compensate for the separation that happens posteriorly when we protrude the mandible, or when we move the mandible to the left ,this will make a space in the right side and vice versa, This separation happens due to two factors:
1- anterior guidance: this will make lower teeth go down with protrusion and lateral movements.

2-posterior guidance: glenoid fossa inclination will force the condyles to move downwards with eccentric movements, this will produce a separation between the posterior teeth.
BUT when the posterior teeth are placed in a curve; they will come closer to each other with protrusion and lateral movement as well.SOO they will compensate a little bit for this separation that happens. 

  3- Class III articulator (Semi Adjustable A.):
*This kind of articulators differs in that the condylar guidance angle and incisal guidance angle can be changed.

*we have two condylar guidance angles:

1-horizental condylar guidance: we can adjust this angle according to a protrusive record (bring the mandible forwards and close) this will produce space posteriorly, this is called Christensen's Phenomenon. If you record this space and reproduce it in the articulator, then we must change the condylar guidance to be closer to that which we have inside the patient's mouth.

2-lateral condylar guidance (Bennett angle): we can record it by another eccentric record called "lateral check bite" by asking the patient to move his mandible to the right, this will produce a space on the left side, this space can be recorded by a silicon material that will convert to a wedge shape on the Non working side (the left side). 
**SOO in semi adjustable articulators we need:

1-centric relation record.

2-protrusive record.

3-lateral check bites to adjust the whole thing.

4-face-bow transfer is needed to relate the maxillary model to the TMJ as it is inside the patient's mouth.

*face-bow record can be used in SOME avg value articulators, but MOST of them don’t accept face-bow record.
*In avg value articulators, protrusive record and lateral check bites are NOT used l2no el condylar guidance angle is fixed, usually it is set to 30 degrees which is close to the avg value among the population.

زي لما احكيلك شو لون البنطلون الي عاجبك وانا ما عندي إلا لون واحد الاسود مثلا , فليش السؤال ؟
** Varieties include:

1-arcon: this is more anatomically correct

2-Non-arcon: this is not correct?

** Now, if I use the Non-arcon articulator, where does the error happen??

· Usually if I want to record the centric relation in a dentate patient, AS A RULE, the teeth should not make any contact, because it will make impulse from the periodontal ligament to the mesencephalic nucleus, and this will make reflex back to the mandibular moving muscles, this reflex will shift the mandible to allow smooth closure into the maximum intercuspation.

· BUT , we want to override this reflex because if it happens, the patient will not be able to close his mouth in a centric relation.SOO we record the centric relation in dentate patients by placing a piece of wax between the teeth that should be thick enough to prevent any contact between them. In this case, the recording of maxillary and mandibular relation at the final vertical dimension will be ELEVATED. 

· Because it is elevated, when I close them on each other, the angle between the condylar guidance angle and the occlusal plane is going to change in the NON-ARCON articulator. While it is going to be the same in the ARCON articulator.

     ( This angle is important because in the Non-arcon articulator it’s going to become LESS, a lesser angle will lead to an error that the posterior cusps are going to be shallower (this point will be discussed in the next lecture).    
4- Class IV articulator (Fully Adjustable A.):
*it is only for professionals, you don’t use it
*it is very difficult to use because it accepts a much more complicated kind of records which is called "pantographic tracing ".

*pantographic tracing: we put stylus close to the condyle, opposing this stylus we put a plate then we ask the patient to move his mandible, while moving the stylus will write on the plate, then we put the same tracing on the articulator to adjust the condylar guidance as well as the shape of housing as it is inside the patient's mouth.
**Disadvantages of this articulator:

1-it needs a lot of time.

2-it needs a lot of skills, you have to study more, you have to learn more, you have to spend more time treating the patient(so don’t use it.

3-it is very expensive.

4-it is much more susceptible to errors. 

*whenever the instrument is more complex, the possibility for errors to occur is more ,If you do not know how to use it. But of course if you know how to use it the errors will be less.

*The general idea of this lecture: As we are moving downwards, we increase the accuracy, but the accuracy will NOT increase by using more sophisticated equipments only, you should be manageable and you should know how to use those sophisticated instruments.

**In semi adjustable articulator, I only take four photos:

1-maximum intercuspation.

2-protrusive record.

3-two lateral check bites (right & left).

** While in fully adjustable articulator, I will photo the whole thing not only the previous four positions. This means that semi adjustable articulator is correct only in these four positions and between them we make interpolation تنبؤ)) which might be wrong.

**BUT in the fully adjustable articulator, we don’t interpolate, we record the whole thing by VEDIO "pantographic registration", then we can adjust the articulator according to it.

*All articulators can be used to perform the centric movements or the maximum intercuspation which is the most important aspect of occlusion
but they don't all perform the eccentric movements, so here appears the difference between the different types of articulators.
   بتمشي السيارة بدونهم ,  ما  centric relation يعني زي ماتور وجير السيارة هدول هم ال

اما ال options الي بالسيارة هم ال eccentric relation بتمشي السيارة بدونهم بس ازا كانوا موجودين بتصير الحياة اسهل.


*So as I mentioned before all types of articulators can perform the centric movements, but we need to adjust the eccentric movement as well to achieve a more acceptable occlusion.

y3ni to sum up, first of all we have to adjust the centric movements, and then we move to the next step which is adjusting the eccentric movements, that's when the occlusion is most accurate.  
REQUIRMENTS that should be found in articulators:
1-they should be rigid.

2-the maxillary and mandibular models should be fixed accurately and firmly to them.

3-It must accurately maintain centric relation.

4-Casts must be easily attached and removed. 

5-The pin must be adjustable. 

6-It must open and close on a hinge movement. 

7-It should accept a face bow device. 

8-There must be adequate distance between the upper and lower members. 

9-It must be stable on the workbench. 

10-It must not be bulky or too heavy.
                       ------------------------------------------------------------------
*Bennett angle: In the avg value articulator, the lateral condylar guidance is ZERO, this means that the condyle will move forward and backward only, there is no medial movements. On the other hand, the semi adjustable articulators allow some lateral movements of the Non-working condyle and this will cause the mandible to move to the left with left eccentric movement, therefore the working condyle will move to the left as well.
*Bennett's movement or shift: condylar movement on the working side in the horizontal plane, caused by Bennett angle which is on the Non-working condyle. 


**eventually, the whole mandible will be shifted, and this shift will affect the occlusion.

--------------------------------------------------------------------
 *FACE BOW: it is an instrument used to record the spatial position of the maxillary model relative to the condyles.
*it is composed of:
-Caliber. 

-fork: we put any material on this piece (silicon, wax, whatever) that is adjustable or plastic to take the indentation of the cusps tips of the maxilla.

-Ear pieces.

-Clutch: fixes the fork in its position. 
*Two types of face bows are recognized:
1-Arbitrary: In this kind of face bows, I set the center of rotation to be about (13mm) anterior to a line that comes from external auditory meatus; the outer corner of the eye.
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2-Kinematic (hinge axis transfer bow): we don’t use it directly, before we must use another device which has two clutches; one fixed to the maxilla comes out of it a plate, and the other fixed to the mandible comes out of it a stylus. Then we ask the patient to open and close in terminal hinge axis. Here we will have two results:
1-If the stylus wasn’t in the center of rotation; an arch shape will be obtained on the plate.

2-If the stylus was in the accurate center of rotation to that patient, a pure rotation movement will happen, and then a POINT will be obtained on the plate.

*We have different classes of articulators and different sophistication of the techniques used to adjust the articulators; the more complicated our prosthetic work is, the more complicated instruments and techniques are needed.

*y3ni it is non sense to use the fully adjustable articulator with kinematic face bow record to make a single crown constructions. But if I want to make a complete denture a face bow with a semi adjustable articulator is enough. And if I want to make full mark prosthetic work habilitation you may need a fully adjustable articulator with a kinematic face bow record. 


**Third point reference in face bow:
The recording of a third reference point will aid to relate the casts with their occlusal surfaces being at the correct angle to the condylar path. 

*The importance of this point: to make the space between the maxillary model and the upper member of the articulator something determinant.
*usually, ignoring the third point reference doesn’t lead to a functioning problem, it leads to an esthetic problem.
-------------------------------------------------------------------
 **Incisal guidance tables:

1-Adjustable incisal guidance tables:  

(anterioposterior adjustment and lateral adjustment.

(This type of tables can be adjusted by a screw.

2-Another kind of recording for incisal guidance by putting a self-cure acrylic in the table, then moving the articulator in a protrusion and lateral positions therefore the incisal pin is going to carve this acrylic, this carving gives a record for the incisal guidance.

*This kind of recording can't be used for a complete denture patient; it is used for fully dentate patient l2no el anterior guidance is kept there. (y3ni el anterior teeth lessa mwjoodeen , f kol elle 2na bde asawwe is to transfer the anterior guidance from the teeth to the articulator).

**Incisal pin:
* It is needed to limit the closure of the mandible in relation to the maxilla.
*it is going to maintain the VERTICAL DIMENSION.

* Incisal angle (anterior guidance): in case of dentate patients, we can adjust this angle according to our teeth.
BUT in case of complete denture, WE determine the incisal angle to be shallower than it is in natural dentition; it is 15 degrees while in the natural dentition it is 45 degrees; because this is more biomechanically stable. In some cases, we need to make it steeper; this need comes from phonetics & esthetics (we need to increase the overbite to make the anterior teeth nicer). 

New Generations:

*Recently designed articulator with magnetic mounting system. 
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