Prostho  lec # 10 
Done by : Doha Nairat
The Dr said at the end of the lecture that the most important part in the lecture are the last two tables in the slides ..
The tables contain terms he didn’t explain because he assumed that we took them in occlusion but since we haven’t taken them yet .. I’ll explain these terms and their relation to occlusion to make it easier for you to memorize the tables 

But if you don’t have problem in memorizing the tables without understanding  you can skip the first 4 pages 

(Determinants of occlusal morphology :

1- The posterior controlling factor (condylar guidance): Related to TMJs (fixed factor)
2- The anterior controlling factor (Incisal guidance): Related to anterior teeth (variable factor)
3- neuromuscular function
(Condylar guidance is related to the condylar guidance angle which is defined as :
the rate at which the condyle moves away from horizontal reference plan
(Incisal guidance is related to the Incisal edges of mandibular teeth that occlude with the lingual surfaces of maxillary anterior teeth 

** the relationship of a posterior tooth to the controlling factors influence the movement of that tooth 
the nearer the tooth to the TMJ the more the joint anatomy will influence its movement and if the tooth is nearer to the anterior teeth the more the anatomy of anterior teeth will influence its movement.

(Mandibular movements has :
-Vertical component (superoinferior movement) 
-Horizontal component (anteroposterior movement)
A-If the anterior controlling factor (ACF) and posterior controlling factor (PCF) move at the same rate then any point on mandible is at 45 degree from horizontal reference plan so any point is affected by both controlling factors and in the same degree 
B-If the (ACF) and the (PCF) aren’t identical then the nearer the point is to a controlling factor the more its movement is influenced by this factor                                                
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 A- every point is affected at same degree by both                                   B- Y is nearer to ACF than X so Y angle(54) is       
controlling factors                                                                                            near ACF angle (57) more than X angle (51)
** You can apply the same idea to the teeth position regarding the two factors :
the condylar guidance and the Incisal guidance

· The significance of the anterior and condylar guidances is how they influence the posterior teeth shape (length of cusps and depth of fossae).
· The factors that determine the length of cusps and depth of opposing fossae are:
1- ACF (anterior controlling factor) = incisal guidance
2- PCF (posterior controlling factor) = condylar guidance
3- nearness of cusps to the controoling factor 
4- other factors 

1- PCF (condylar guidance angle)

(steepness of eminence ( (condylar guidance angle ( (steepness of posterior cusps
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Thus it can be seen that steeper posterior and anterior controlling factors allow for steeper posterior cusps. 
    2- ACF ( anterior guidance angle):

(vertical overlap ( (anterior(incisal) guidance angle ( (steepness of posterior cusps
(Horizontal overlap ( (anterior (incisal) guidance angle ( (steepness of posterior cusps
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                                                         termine the length                                                                                                                                   
3- other factors determine the length of cusps 
- plane of occlusion
- curve of spee 
- Intercondylar distance 
- Medial wall of glenoid fossa 

( The plane of occlusion :
- It’s an imaginary line touching the incisal edges of maxillary anterior teeth and the cusps of maxillary posterior teeth
the relationship of the plane of occlusion to the condylar guidance angle influences the steepness of cusps
- In the picture below: the steepness of cusp will be 45 degrees in case we consider the horizon as reference plan but it’ll be different if we consider the plane of occlusion as the reference.
- the more the plane of occlusion becomes nearly parallel to the condylar guidance angle the posterior cusps must be flatter. 
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The anterior and posterior controlling factors create a
mandibular movement of 45 degrees from the horizontal
reference plane and the tooth moves at a 45-degree angle
from the reference plane (HRP)

Plane of occlusion B (POB) is angled at 60 degrees.
This allows for taller and steeper posterior cusps.

HRP

plane of occlusion A (POA) is angled at 25 degrees, the
tooth will move away from the reference plane (POA) at only
25 degrees.

Therefore the cusp must be relatively flat to be disoccluded
during protrusive movement





(Curve of spee : 
anteroposterior curve extending from the tip of mandibular canine along the buccal cusp tips of the mandibular posterior teeth.
- the degree of curvature of the curve of spee influences the height of the posterior cusps 
(radius of curve of spee ( flatter plane of occlusion ( taller cusps 
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(Intercondylar distance :
each centric cusp generates both laterotrusive and mediotrusive pathways  across it’s opposing fossa 
each part represents part of the arc formed by the cusp rotating around the rotating condyle
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(Intercondyalr distance ( (distance of tooth from rotating condyle 
However as the intercondylar distance increases the tooth is placed near to the midsagittal plane and that tends to decrease the angles generated so the net effect of increasing the intercondylar distance is to decrease the angle between the mediotrusive and laterotrusive pathways  

(Medial wall of glenoid fossa is related to bennet movement and the Dr explained this point in the lecture so I’ll explain it later in this sheet (


  Impact of selected variables on occlusal form of restorations :

	Posterior determinants 
	variation
	Impact on restorations

	Inclination of articular eminence 
(condylar guidance angle)
	Steeper
	Post.cusps may be taller 
(must in complete denture)**

	
	Flatter
	Post.cusps must be shorter

	Intercondylar distance
	Greater
	Smaller angles between mediotrusive and laterotrusive pathways

	
	Lesser
	Increased angles between mediotrusive and laterotrusive pathways

	Medial wall of glenoid fossa 
	Allows more lateral transtrusion
	Post.cusps must be shorter

	
	Allows minimal lateral trantrusion
	Post.cusps may be taller 
(must in complete denture)**


	Anterior determinants 
	variation
	Impact on restorations

	Horizontal overlap of anterior teeth
	increased
	Post.cusps must be shorter

	
	decreased
	Post.cusps must be taller

	Vertical overlap of anterior teeth
	Increased
	Post.cusps must be taller

	
	decreased
	Post.cusps must be shorter


	Other determinants
	variation
	Impact on restorations

	Occlusal plane
	More parallel to condylar guidance
	Post.cusps must be shorter 

	
	Less parallel to condylar guidance
	Post.cusps may be taller 
(must in complete denture)**

	Curve of spee
	More convex
	Most Post.cusps must be shorter

	
	Less convex
	Most Post.cusps may be taller 
(must in complete denture)**


 ** must : to achieve balanced occlusion 

( just to remind you : 
if you can memorize this table you can skip the first four pages ( 
(The most important functional requirements  in setting the artificial teeth is the occlusion.
occlusion has 2 components:
1-  centric occlusion : even contact between teeth opposing each other where functional cusps occlude with  each other 
Functional cusps(upper palatal + lower buccal
2- Eccentric occlusion : in lateral movements and in protrusion

( In normal dentition when the mandible is moved laterally there will be no contact in the non-working side
and when the mandible is protruded there will be no contact between posterior teeth

(In complete denture: patients should have contact on both sides so that the denture won’t dislodge from its place so for stability of denture we set the teeth in the denture in balanced occlusion 

(Balanced occlusion: Simultaneous contact between upper and lower teeth on both sides when moving the mandible laterally or in protrusion and balancing contact is achieved by anteroposterior compensating curve and mediolateral compensating curve .

(Balanced contact in lateral movement :
(in the working side between : functional and nonfunctional cusps
upper buccal cusps (non functional) + lower buccal cusps (functional cusps)
upper palatal cusps(functional) +  lower lingual cusps (non functional)
(in the non-working side between : functional cusps of upper and lower 
upper palatal cusp slides on the buccal incline of lower lingual cusp
lower buccal cusp slides on the lingual incline of upper buccal cusp

(Balanced contact in protrusion :
between mesial inclines of lower teeth and distal inclines of upper teeth 

(Achieving balanced occlusion depends on :
1- Tendency of separation when the mandible moves away from centric relation laterally or in protrusion 
2- Cusp angle : depends on 
( anatomy of artificial teeth 
(Inclination of artificial teeth during setting 
(achieved by compensating curves and affected by orientation of occlusal plane)

1- Tendency of separation between maxilla and mandible 

(This tendency of separation is increased with (ant.incisal guidance(AIG) and (post.condylar guidance(PCG)
post.condylar guidance : fixed beam
ant.incisal guidance : movable beam so that we can control it

(every point in mandible is affected more by the guidance closer to it 
ex: if condylar guidance angle= 60 degrees
      if Incisal guidance angle= 20 degrees 
then : angle of separation in point in the midway between the 2 guidances will be : (60+20/2)= 40 degrees
           angle of separation in point closer to condylar guidance will be closer to 60 
           angle of separation in point closer to Incisal guidance will be closer to 20 
so Influence of AIG and PCG on the separation angle depends on location of teeth cusps in relation to the 2 guidances

(Because of the separation angle we need an approximation angle to achieve even contact (balanced occlusion)
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1- orientation of occlusal plane :

It’s not horizontal, it’s inclined which means that ant.part is more inferior when compared to the post.part
when the inclination of occlusal plane is increased then the cusp angle must increase too ..
so what we care about is the inclination of condylar guidance in relation to the occlusal plane and because of that CG mustn’t chosen arbitrary and we can achieve that by the facebow and the third reference point.

2- Comensating curves :
(will compensate for the difference between the ant. And post. Guidances .
(this difference between the 2 guidances is made by us when we make the denture since the angle of separation in increased with increased condylar and Incisal guidances but the condylar guidance angle is fixed and we can’t control it so we decrease the Incisal guidance angle which we can control by decreasing the overbite (vertical overlap) and increasing the overjet ( horizontal overlap)
(By decreasing the angle of separation we can achieve post. Contact with shallow cusp angles 
(we prefer the shallow cusp angles in artificial teeth over the steeper cusp angles to minimize the effect of lateral forces because:
if I there’s flat surface and I’m pressing over it the force I generate will be downward seating the denture in its place which is favorable thing I want but If I’m pressing over inclined surface there will be horizontal component of the force will shift the denture to the left when  pressing on right and to right when pressing on left and that will cause unstability.
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(anteroposterior compensating curve :

(affected by 2 guidance’s : condylar guidance and incisal guidance

(since the occlusal plane is inclined posteriorly the compensating curve will be inclined posteriorly

 (ex : If the separation angle at point = 50 degrees
            If occlusal plane is inclined at 10 degrees
            If cusp angle = 30 degrees 
then the total approximation angle will be (10+30)= 40
the approximation angle doesn’t equal the separation angle and that’s why we need compensating curve that’s inclined posteriorly at 10 degrees 
**here the compensating curve modification helps to achieve approximation angle that is equal to the separation angle so the balanced contact is achieved 

(If approximation angle > separation angle = anterior open bite 
    If approximation angle < separation angle = space posteriorly between teeth during protrusion

(mediolateral compensating curve : 
(affected by 3 guidance's : 2 TMJs posteriorly and teeth anteriorly

(we can make this compensating curve by setting the teeth in a way in which buccal cusps can be higher than lingual cusps in the same jaw 
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Ex : If the mediolateral compensating curve is inclined at 15 degrees and if the effective cusp angle is 30 degrees
15 will be added to the non-working effective cusp angle so it’ll be (30+15)= 45
15 will be subtracted from the working effective cusp angle so it’ll be (30-15)= 15

Mandibular movements :
are determined by anterior and posterior guidance's which are limitations to the movement ..
the third determinant is the neuromuscular function which is related to TMJ anatomy (not only the bone, the soft tissues too) and all together will determine the condylar guidance as well as the ligaments which have a limitation function..
since you know the muscles of mastication you need only to know that sophisticated circuit controls the mandibular movements 
pattern generators in the brain stem control mandibular movements because we don’t actually control how to masticate, receptors will feel the bolus of food and the brain stem and pattern generators will do the chewing management.
[image: image13.png]Tracing of mandibular
movement

!

Pantographic
tracing

l

Gotbhic arc tracing





 1- gothic arc tracing ( by central bearing device
the plate is fixed to the mandible (lower teeth)
the stylus is fixed to the maxilla (upper teeth)
** the plate may be extraoral (outside the patient mouth) or intraoral 
when the mandible moves to on side moving the plate with it the upper stylus will relatively move to the opposite direction .. this method is useful to determine the centric relation
ex 1 : if we study the movement of the lower first molar :
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In the previous picture Notice that :
- the mandible is moving not the maxilla so the ML cusp of upper first molar is moving relatively to lower first molar 
- we are studying the movements of lower first molar but since the stylus is fixed to the upper first molar the direction of movement in each case is opposite 
so to make things easier 
the plate can be fixed to mandible and the stylus to the maxilla so the lines will be drawn in the direction of movement not opposite to it as in the picture below
[image: image15.emf]
( the object of using central bearing device is to disoclude all teeth, the contact will be only between the stylus and opposing plate so that any effect  of occlusion (contact between the teeth) on joint movement (which we want to record) will be abolished .
Because if there are occlusal interactions (by teeth contact) that will affect the joint movement.

Summary : when studying mandibular movements we want to get rid of occlusal interactions by using central bearing device 

2- pantographic tracing :
Used to make programming to the fully adjustable articulator by tracing the mandibular movement in 3D space and it’s relation to occlusal surface 
(Posselt’s envelop of motion : mandibular movements in sagittal plane by fixing paper to maxilla and stylus to the mandible .

(pantographic tracing will be much easier by using computers and in this case we have :
- 2 cameras placed away from the patient 
- light emitting devices
- 3 lights fixed to the : maxilla-mandible-condyle
place the patient in dark room and ask him to move his mandible to the right-left-forward-backward
the 2 cameras will follow the light movement which will be input to the computer where programming will happen 
** the  idea here not to know how to do pantographic tracing .. just know that it’s important for studying the mandibular movements and their relation to the occlusal surface .






Lateral movement and bennet angle : 
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1- lateral movement in horizontal plane : 
when the mandible moves laterally:
( the non-working condyle will make immediate medial movement then this movement wil be conjugated with protrusion, we call the movement  then progressive bennet shift 
( the working condyle will move laterally and we call this movement Immediate bennet shift 

Bennet angle : the angle formed by the sagittal plane and the path of the non-working condyle during lateral mandibular movement as viewed in the horizontal plane and the more medial the non-working condyle move the more the working condyle will shift laterally.
So if there’s no bennet shift the non-working condyle will have the same path of protrusion (downward) but because of bennet shift the non-working condyle (the orbiting condyle) will move medially (immediate bennet movement) then descend downward (progressive bennet shift)

(effect of bennet shift on cusp angle :
If there’s space for the glenoid fossa to move medially in lateral movement there will be bennet movement.
In centric occlusion the cusp of teeth is in the opposing fossa but during bennet movement the cusps have to move too so there will be interferences.
to avoid these interferences the fossae in the opposing teeth must be wider or the cusps of teeth have to be shorter 

(In complete denture :
grooves should be made for the opposing cusp tips so that no interferences will happen during that movement or the cusp tips must be shorter to avoid these interferences 
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2- Lateral movement in sagittal plane:
The non-working condyle is the orbiting condyle that rotates around the center of the rotation which is the working (rotating) condyle ..
At sagittal plane the angle between orbiting and protrusion movement is the fisher angle ..

(fisher angle : defined as the difference between the sagittal condylar inclinations during protrusive and lateral excursions on the non-working side
(protrusion record will give shallower condylar guidance than the orbiting condylar guidance
[image: image20.emf]
(In the working condyle the bennet shift may happen in many directions depending on the working condyle and that will affect the cusps angles and the grooves direction so
if the non-working condyle moves :           
- laterosuperiorly : the shallower the cusp angle should be                              
- lateroinferiorly: the steeper the cusp angle should be 
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