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To begin with, the articulators that come with a facebow are the fully-adjustable type & the semi-adjustable. Those steps which are going to be discussed in this lecture have nothing to do with the articulators that we own. 
There is 3 steps for mounting the cast:

1-mounting the upper cast by using the facebow.

2-mounting the lower cast in relation to the upper cast by using interocclusal record.

3-programming the articular by either interocclusal record or pantographic tracing.
The facebow is a mechanical device used to transfer the terminal hinge axis from the patient’s mouth to the articulator. The fork would be in touch with the maxillary arch, eventually taking the relation between the terminal hinge axis and the maxillary arch.

We care about the terminal hinge axis as it if reproducible, as the hinge axis is usually related to fixed anatomical landmarks during closing & opening, & thus giving us a reference point during the making of our prostheses. 

Components of the facebow: 

1- Transverse component & two adjustable side arms which open according to the patient. 

2- Bite fork: you apply some material on it (wax or registration material), & you make the patient bite on it (in a way that the material faces the upper arch) & thus bite registering the occlusal surfaces of the upper teeth. This way, every time you apply the face bow, you’ll be able to put it in the same position. 
3- Indicator (third reference point) repeatable location for the same axis.
There are two types of facebow :

The first type: Kinematic facebow. This usually comes with the fully-adjustable & not the semi-adjustable type (except for the third-generation subtype of the semi-adjustable –a new type-).

Kinematic facebow differs than other types by having a recording table & a pen that records the hinge axis. We do this by making the patient bite more than once until I find the homogenous arch that is being reproducible (repeatable); at this point, I can determine that this point is the terminal hinge axis of the patient. This is called the “trial & error” method, & it is the most accurate way. 

The second type: Arbitrary facebow. This is a cheaper type & it is the most commonly used one. This facebow is less accurate as the anatomical landmarks that we usually refer to in order to determine the hinge axis are already determined using average records from many patients. The three previously determined landmarks that can be used are:
1. 13 mm from the anterior margin of tragus to canthus. Canthus is the corner of the eye. 
2. 10 mm anterior to the centre of the auditory meatus & 7 mm below Frankfort plane. This is the most accurate one.
3. Ear axis: around the patients’ ears, inside the external auditory meatus. This of course would be posterior to the true hinge axis, but the differences when occlusion happens are very minimal. 
The steps of the registration usually come in a manual accompanying each articulator, but in simple terms & in general, you use the occlusal material –as mentioned before- (registering material) on the fork, & you allow the patient to bite (the upper arch facing the material). The material should be soft enough during the process. After he/she bites, you allow the material to harden then remove the excess and then put it back in the patient mouth to make sure it’s stable & thus taking a reference record.

This is a video to guide you through the steps of using the facebow:
https://www.youtube.com/watch?v=lFEp_YDE6iM
In conclusion, the facebow’s main function is to mount the upper arch in relation to the terminal hinge axis. 

Using our average articulators, we used to the table to mount the upper arch, as the angle was fixed, so we did not need a facebow. 

Third point reference: 
Some people use the infra-orbital indicator. They try to look for the infraorbital point by using an indicator. (The doctor is using some pictures to explain the third reference point, but she did not send those with the slides, I tried to include as much information as I could). 

Some other people use the Naison indicator. The nasion can be approximately located in the head as the deepest part of the midline depression just below the level of the eyebrows.

Some other people use the anterior point, which is any point on any of the anterior teeth. –could not understand this completely-. 
I also recall Dr. Sandra referring to the third reference point as the Ala of the nose. This is also used by some people as a third reference point. 

The third reference point is used in case the other accurate reference points did not work.
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 A; The naison point.  D; Ala of the nose. 

After we finish mounting for the upper cast we do mounting for the lower cast: 

Mounting the upper cast was in relation to the terminal hinge axis. The lower cast mounting will be in relation to the upper cast. 

Recall that the condyles are in the most superior anterior position in the articular fossae. The centric relation is defined as the relationship of the mandible to the maxilla when the mandible condyles are in the uppermost position in the glenoid fossae and related anteriorly to distal slope of the articular eminence. Recall that this relation is a jaw-to-jaw relation, and has nothing to do with the contact between the teeth. 

Centric occlusion, however, also called “intercuspal position, the relationship of the mandible to the maxilla when the teeth are in maximal intercuspation, independent of condylar position. This is the opposite to the centric relation. 

The more accurate point, of course, is the centric relation, as it depends on the condyles, and thus can be used with edentulous patients, or with patients on which the centric occlusion can not be determined. 

The centric relation is coincidental with the centric occlusion in only 10-20% of the population. 

When restoring a whole posterior segment or a complete arch, or when mounting for diagnostic & study purposes, the centric relation must be used. However, when restoring a single tooth, then the cast can be mounted using the centric occlusion instead.

Inter-occlusal records: This is record of various mandibular positions (opening, closing, side positions). This record is used for one of two functions; either to mount the mandibular cast, or to adjust the mechanical condyle settings (programming the articulator). We use a plastic material between the upper and the lower teeth, once applying this material it will harden serving as a record for the relation between the maxilla and the mandible. Some people use wax instead of plastic, but this will give us the least accurate record. Some others use wax with zinc eugenol, others use wax with a type acrylic resin, & some with silicon, compound… etc. 
Eccentric interocclusal records: Records taken in lateral (working or non-working side) and in protrusive positions of the mandible. This is used mostly for the programming of the articulator. The centric intrerocclusal record is mostly used for the mounting. 

There are three techniques that can be used to register the centric relation: 

1- Chinpoint guidance. Using this technique you must use one of your hands to move the patient’s chin or manipulate it until you get him/her to bite in the centric relation. 

2- Bilateral: most recommended technique. You make the patient lay in a supine position. Using both hands (thumb & the four fingers) you cause the jaw to move in a backward/upward movement, until you reach the position of the centric relation.  

3- Unguided: not recommended at all. You only tell the patient to bite, and you leave him/her unguided. This is the worst technique, as it depends on the muscles, and is not reproducible, as it will be the most comfortable position to the patient at that time. 
The doctor talked a little about the anterior t-programmer, but she removed the slides, and said that we are not required to know about it. However, in general, this is a device that is used to relax the muscles when facing a TMJ problem. 

Sometimes we use acrylic resins to separate between the anterior teeth, and that’s when we do not have occlusion between the teeth in the centric relation position. 

During the bilateral technique, the dentist must always be standing behind the patient, and thus applying the thumb on the chin, and the four fingers under the chin, manipulating it to the centric relation. 

The lateral interocclusal record is used for the programming of the articulator. Using the same principle of the centric, you make the patient go in a protrusive movement until you get the incisal edges contacting, and you register that position using a material. In the lateral interocclusal record, you use the same technique, but you make the patient move his jaw laterally. We usually take the record twice (once when the patient is moving his jaw to the left, and once to the right) recording the bennet movement on the working side. 
In summary, until now, we know how to mount, and how to take the occlusion records (eccentric). We can program the articulator also using the pantographic tracing. 
Pantographic tracing is more accurate than the interocclusal records as a method to program the articulators. The pantographic tracing is defined as a graphic recording of mandibular movements in various planes. A pantograph consists of two facebows. One fixed to the maxilla and the other attached to the mandible. 

Slide #33 shows a picture of the device. Two recording tracing tables with pens (styli) are attached anteriorly, and two are on each condylar side, summing up to 6 tables. We make the patient move various mandibular movements (protrusive, lateral.. etc), and thus recording all movements accurately on all sides. 

The whole idea about programming is to have a fixed record of the various movements that the patient is capable of doing with his mandible. During protrusion, for example, we will have a specific condylar angle, a specific incisal angle, a specific shape for that movement. 

The more accurate the records are, the less trouble you would face later. 

Recently, there has been an electronic measurement to the records. You make the patient move his mandible, and the device will make electronic recordings of the positions. 

~I apologize for any inaccurate information; the doctor has not included all the slides & pictures she used during her lecture, & I tried to include everything. 
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