Section 37 - Denture Occlusion: Non-balanced
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Denture Occlusion - NonBalanced
(Handout)
Preferences exist among dentists for the use of noncusped teeth or cusped teeth for use in denture construction. Some dentists prefer either one or the other for use in certain clinical situations, others prefer to use only one type exclusively. The following seminar discuses the background of these two treatment choices. 

Terms used for this tooth type - cuspless, noncusped, nonanatomic, zero degree, monoplane, mechanical, and flat.

The following statements and questions are for thought prior to reviewing this subjective topic.

Zero degree posterior tooth forms - ability to better adapt to different occlusal relationships that result from the gradual, but inevitable, reduction in height of the supporting ridges.

Esthetics - do monoplane teeth look like teeth? 

Zero degree incisal guidance for monoplane - problems in tooth display or phonetics?

Cusped teeth - inevitable decrease in VDO results in a more forward position of the mandible, which results in heavier forces on the forward facing inclines of the lower teeth against the distal inclines of the upper teeth, with the resulting sliding of the weaker denture base. 

Must we use monoplane teeth order to preserve the ridge?

Monoplane teeth are more adaptable for unusual jaw relationships and permits the use of a simplified and less time-consuming technique.

If a patients time or funds are limited, and he will probably not return for follow up treatment, then monoplane occlusion is the best treatment.

Do anatomical teeth force the condyles horizontally into strained relations?  

Neutrocentric Occlusion

De Van, M. M. The concept of neutrocentric occlusion as related to denture stability. JADA 48:165-169, 1954.
Neutrocentric is a term used to suggest a concept with what two key objectives in the making of a denture?

1. neutralization of inclines

2. centralization of occlusal forces acting on the denture foundation.

To attain these objectives it may be necessary to:

a. reduce the size and number of teeth 

b. abandon attempts to secure balancing contacts in eccentric positions beyond the range of the "masticatory stroke". 

Have these dentures proven superior to those dentures that copy the natural teeth in position, proportion, pitch, form and number of teeth?  yes

How? 1. By satisfactory preservation of ridge bone

2. By good appearance, adequate speech, and, mastication.

- Denture stability

DeVan states that denture stability occurs when the forces of occlusion do not alter the positional relationship of the artificial teeth to the underlying bone.

Stability should not be confused with retention.

Stability is a tooth-bone relation , while retention is a tooth-mucosa relation. 

If a denture in function does not lose its adhesion to the mucosa, it is said to possess adequate retention. 

Neutrocentric concept should not be identified with advocates of nonanatomic teeth, who merely dispense with cuspation. It is dangerous to discard cusps without neutralizing other factors of articulation; 

1. orientation of occlusal plane 

2. compensating curve

3. incisal guidance

4. condylar incline - a factor of articulation which cannot be neutralized. It can be circumvented. Patient is to avoid incising, and no projection will exist above or below the occlusal plane, the condylar inclination may be set at zero.

These factors concern inclines of the arrangement of teeth, whereas cusps are related to inclines of form.

The five factors involved in the relation of the teeth to the denture foundations are: 

1. position central position

2. proportion reduction of 40%

3. pitch (same as inclination or tilt) reduce pitch as found in the natural dentition, and parallel the pitch of the occlusal plane with that of the max and man base planes.

4. form cusps do not affect chewing capacity

5. number eliminate second molars

How do these factors apply to nonanatomic teeth where the task of stabilizing a denture on the mucoperiostium for support is much more difficult than stabilizing teeth attached to the periodontal membrane?

Are cusps needed to prevent the mandible from migrating forward?  No, the musculature will maintain the mandible in the centric position as long as there is no pain nor premature contacts due to settling of the dentures. 

 Monoplane Occlusion - Advantages and Technique 

Are anatomic tooth forms and complex adjustable articulators " out the door and half way down the steps"?

Jones, P.M. The monoplane occlusion for complete dentures. JADA 85:94-100, 1972.
Advantages

1. Monoplane occlusion suffers less of a derangement of occlusal relations from inevitable ridge resorption. Anatomic teeth will suffer heavier forces on the forward facing inclines of the lower teeth against the distal inclines of the upper teeth. This results in a sliding of the weaker denture base on the mucosa causing inflammation, pain, bone destruction, and tissue hyperplasia. 

2. More adaptable to class two and class three malocclusions.

Technique

Anterior teeth 
  - no vertical overlap.

· maxillary teeth are arranged with regard to appearance.

· in protrusive, incisal edges are set edge to edge with a light contact.

  - horizontal overlap

· class 1 a few mm 

· class 2 12 mm

· class 3 0 mm edge to edge

Maxillary Posterior teeth - set them first to a line in the wax on the man rim after determination of the occlusal plane.

Mandibular Posterior teeth - set to occlude with the upper teeth.

Monoplane Teeth - A discussion

Levin, B. Monoplane teeth (letter to the editor). JADA 85:781-783, 1972.
Cusp teeth are not ready to be shoved out the door.

Cusp teeth have 30 degree, 20 degree, 10 degree inclines which are modified and reduced to accommodate the condylar and incisal guidances.

Esthetics - monoplane do not look like teeth according to Levin. 

Successful use of monoplane teeth requires use of a zero degree incisal guidance which may result in insufficient tooth display and possibly a problem in phonetics.

A decrease in VDO secondary to resorption will result in a more forward position of the mandible, causing heavier forces that result in sliding of the weaker denture base.

This is controlled by:

1. return for reline and/or equilibration.

2. "unlock" the occlusion by reducing the buccal cusps so they are out of contact and create a sort of trough in the center fossae of the lower teeth. This modified cusp occlusion, also called a non-intercuspating cusp, is a popular choice (Payne, Pound,Skinner,Chase). 

Monoplane teeth are not needed to preserve the ridge.

Plastic teeth 

· wear too quickly

· wear in function, eliminates prematurities. 

Porcelain teeth - more traumatic to tissues and the ridge? No clinical data to support this. 

Advantages 

· Monoplane occlusion is more adaptable for unusual jaw relationships and is a simplified less time consuming technique. 

· Monoplane is the better treatment if the patient is not likely to return for follow up treatment.

Brudvik, J. S. and Wormley, J. H. A method of developing monoplane occlusion. J Prosthet Dent 19:573-580, 1968. 

Landmarks - incisive papilla

· retromolar pads

· lines are drawn over ridge crest posteriorly and anteriorly to aid in positioning posterior teeth and anterior teeth.

Arrangement of anterior teeth - maxillary six

Arrangement of posterior teeth - Denture insertion procedures

Hardy, J. R. and Passamonti, G. A method of arranging artificial teeth for class two jaw relation. J Prosthet Dent 13:606-610, 1963.
Problems 

· mechanical

· esthetic

Preliminary records

· 12 anterior teeth set for esthetics.

· OVD rechecked by "the closest speaking space technique". 

Space filler - an extra cuspid

Modification of upper tooth blocks - the upper arch is wider than the lower in these patients, therefore tooth-colored wax is added to the buccal surface of the teeth. Another method involves adding wax to the palatal surface.

Occlusal Adjustment 

Gronas, D. G. A carborundum stripping technique for occlusal adjustment of cuspless teeth. J Prosthet Dent 23:218-226, 1970.
Materials - waterproof carborundum (silicone carbide) abrasive paper. 220 grit for porcelain teeth, 320 for acrylic resin teeth. A length of six inches.

Technique - 

1. adjusting centric occlusion - stripping an equal number of times with the abrasive strip up and down until there is uniform bilateral contact of the max and man posterior teeth.

2. adjusting working occlusion - abrasive side up. Reduction is mostly from the buccal portion of the occlusal surfaces of the max teeth which does not function in balancing the occlusion of these setups.

3. adjusting balancing occlusion - abrasive side up. All reduction will be from the lingual portion of the occlusal surface of the max teeth. It is desirable to reduce the lingual cusps of the max teeth instead of the buccal cusps of the man teeth since the lingual cusps of the max teeth function only in centric and balancing occlusions. On the other hand , the buccal cusps of the man teeth function in centric, working, and balancing occlusions. Function is decreased less in this situation by reducing the lingual cusps of the max teeth in balancing of the occlusion.

4. adjusting protrusion - equal reduction of the man and max teeth by alternately using the strip up then down.

5. anterior teeth - a rotary instrument can be used.

Questioning the Accuracy of the Articulator
Occlusal Pivots

Sears, V. H. Occlusal pivots. J Prosthet Dent 6:332-338, 1956.
A factor in successful denture service?

It is described as an important means of giving patients relief from conditions associated with the temporomandibular joint.

Causes of strain 

horizontal, meshing teeth or vertical, occlusal load to far anterior.

Anterior loading problems

1. breaking down of the anterior parts of the dental ridges

2. bending of the mandible?

3. upward displacement of the condyles in their sockets

the first two can not be cured, however their continuous

increase can be prevented by maintaining the load in the molar regions. An occlusal pivot is a means of reversing upward displacement of the condyles. 

Action of pivots

reduce stresses, especially upward stresses, in the TMJ. The condyles can then return to their normal positions. 

Patients come to us with displaced condyles and distorted jaw movements. We can not assume a permanent hinge axis because displaced condyles can cause the anatomic axis to shift.

The axis of the articulator will then be incorrect. 

Balanced Occlusion
Kurth, L. E. Balanced Occlusion. J Prosthet Dent 4:150-167, 1954.
The present concept of balanced occlusion is based primarily on geometry and articulator movement. The value of the hinge axis and adjustable articulators as aids to obtaining a balanced occlusion were questioned.

Anderson - only 50% of patients moved their mandibles as hinges.

Feinstein - their was not one single point which could serve as a hinge axis.

Craddock - search for an axis is no more than an academic interest, it is always only a few mm from the assumed center of the condyle. 

Amer - the value of the hinge axis as an aid to obtaining a balanced occlusion can be questioned.

Technique for providing bilateral balancing contacts in nonanatomic dentures
Nimmo,A. DDS and Kratochvil,J. DDS Balancing Ramps in Complete Denture Occlusion.  J Prosthet Dent 85 53:431-433
Describe the technique as outlined in the article. What are the advantages of this technique according to the authors?

Tripodization of the denture bases, improved stability

Enhanced esthetics and phonetics

Ramps can be developed after final try in of wax denture, or at clinical remount

Abstracts

37-001. DeVan, M.M. Concept of Neutro-centric occlusion.  JADA 48:165-169, 1954. 

Purpose: To introduce the neutrocentric occlusion.
Neutrocentric occlusion denotes two concepts:

1. Neutralization of inclines

2. Centralization of occlusal forces acting on denture foundation

     Denture stability is a major concept in neutrocentric occlusion. The dentures must be made to achieve preservation of ridge bone and good appearance, adequate speech, and mastication. In order to achieve a neutrocentric occlusion it may be necessary to reduce the size and number of teeth and to abandon attempts to secure balancing contacts in the masticatory stroke.
     The five factors involved in the relation of the form of the teeth to the denture foundation are: Position, Proportion, Pitch, form, and number.

· Position: (centralized) Position teeth in as central a position in reference to the foundation as the tongue will allow in order to provide greater stability for the denture.

· Proportion: (reduced) A reduction of 40% in width is possible without serious diminution of the food table. A reduction in width is necessary to establish centralization without encroachment on tongue space, and reduction of frictional force.

· Pitch: (is made parallel to the foundation base planes) Pitch = Inclination or Pitch. Reduce pitch as found in the natural dentition. Parallel the pitch of the occlusal plane with that of the maxillary and mandibular base planes. The occlusal plane is parallel to the base plane and the teeth are set to a flat plane rather than a sphere.

· Form: (cuspless tooth form) No cusp.

· Number: (reduced) Eliminate the second molar.

37-002. Jones, P.M. The monoplane occlusion for complete dentures. JADA Vol. 85: 94-100 1972.

Purpose: To review the usage of monoplane occlusion in complete dentures.
Materials/Methods: None
Discussion: The author briefly reviewed the history of denture occlusion starting with the spherical theory which "dictates that tooth contacts be multiple with the anatomic guides and functional characteristics of each patient. The teeth therefore must be arranged with a compound curve running antero-posteriorly and a Monson curve running transversely".  In recent years there has been increased support for zero degree teeth in denture occlusion.

Some advantages include:

1. Less resorption of ridge height

2. More adaptable in unusual jaw relationships (Class II, Class III)

3. Elimination of horizontal forces which may cause more damage than vertical forces

4. Occlude in more than one relationship, simplifying techniques, while improving comfort for longer periods

Differing techniques for the monoplane concept:

1. No vertical overlap (ie.. vertical overlap = 0) except in cases where esthetics may be of concern, in severe Class II situations

2. Horizontal overlap is dependent on jaw relationships from 0mm in severe Class III, to a 12mm for severe Class II relationship

Conclusion: There has been much success with the use of monoplane occlusion in complete denture fabrication.

37-003. Brudvik, J.S. and Wormly, J.H. A method of developing monoplane occlusions. J Prosthet Dent 19:573-580, 1968.

Purpose: To describe the technical procedures to be followed when nonanatomic posterior teeth are used for monoplane occlusion.
Materials and Methods: None
Results: None
Conclusion: Lines are drawn on the cast to aid in placement of the teeth. The patients six maxillary anterior teeth are arranged during the jaw relation appointment. The posterior teeth are set in a flat monoplane arrangement. The occlusal plane should be parallel to the crest of the ridges. The lingual cusp of the maxillary teeth should be approximately over the crest of the mandibular ridge. There should be no contact between the maxillary and mandibular anterior teeth. in centric occlusion. The horizontal overlap of the maxillary teeth is one third the buccal lingual width. The final arrangement of the anterior teeth is completed at the try-in appointment. A remount should be done at the insertion appointment. The maxillary occlusal plane is made flat by rubbing the teeth against a fine abrasive paper held on a flat surface. After this has been done all other adjustment will be done on the mandibular teeth.

37-004. Gronas, D.G.  A Carborundum Stripping Technique for Occlusal Adjustment of Cuspless Teeth.   J Prosthet Dent 23:218-226,1970.
Purpose:  The purpose is to present a new concept for the adjustment of cuspless (zero degree) posterior denture teeth on an articulator using strips of carborundum abrasive paper rather than rotary instruments.
Objectives:  To maintain or improve flatness of the occlusal surfaces if zero degree posterior teeth and to have a procedure that is easily and more quickly performed and taught.
Materials and Methods:  Silicon carbide abrasive paper (220 or 320 grit).
Technique: With articulating paper determine any occlusal deflective contacts. Adjust by placing a 6-inch piece of carborundum strip between the teeth and pull briskly so it is in the same plane as the flat occlusal surface of the maxillary and mandibular teeth.
Discussion:

Advantages:

1. maintains or improves the flat occlusal plane of cuspless teeth.

2. Economical and inexpensive.

3. Can be repeated by the dentist.

4. Occlusal reduction can be done selectively on the maxillary or mandibular arch and all teeth can be reduced at the same time.

5. Use of milling paste not necessary.

Disadvantages

1. If strip is not pulled from lingual to facial, a problem may arise with teeth set end to end.

 

37-005. Levin, B. Monoplane Teeth.  JADA 85: 781-783, 1972.
Purpose: To compare the use of monoplane teeth to anatomical (cusp)teeth in denture fabrication.
Discussion: The article is a letter to the editor of the JADA, in response to a previously published article by Dr. Phillip M. Jones, The monoplane occlusion for complete dentures., J AM DENT ASSOC 85:94-100, 1972. Dr. Jones advocates the use of monoplane teeth. Dr. Levin responds with arguments for the use of cusp teeth in many situations. He indicates with regards to esthetics, that monoplane teeth do not look like teeth. The use of monoplane teeth requires a zero degree incisal guidance, which may often result in insufficient tooth display and possibly a problem in phonetics (especially the "s" sound). While Dr. Jones points out that an inevitable decrease in vertical dimension results in a more forward positioning of the mandible, which results in heavier forces on the forward-facing inclines of the lower teeth against the distal inclines of the upper teeth, with the resultant sliding of the weaker denture base., Dr. Levin counters that this could be easily controlled by having the patients return for relining and/or equilibration. Dr. Levin indicates that there are no scientific studies to resolve the question as to whether monoplane teeth are kinder to the ridge. He indicates that porcelain teeth, and Hardy metal teeth appear to be more traumatic to supporting tissues and cause more ridge resorption, but this is a subjective observation, with no clinical data to support this contention. Monoplane occlusion is more adaptable for unusual jaw relations and permits the use of a simplified and less time consuming technique.
Conclusion: Both monoplane and cusp teeth have indications. An educator and clinician should not handicap the dental profession by teaching only one school of thought. The best approach is to select the teeth that best meet the complete needs of our patients. 

37-006. Hardy, I.R. and Passamonti, G.A. Method of arranging artificial teeth for class II jaw relations.  J. Prosthet Dent 13:606-610, 1963.
Purpose: This article describes a method of arranging teeth for an unfavorable class two relationship. The casts of patients jaws with class II jaw relations always look odd when they are mounted on the articulator. The lower cast appears to be too far back in its relationship to the upper cast. The problem is both mechanical and esthetic considerations.
Discussion: Articulate casts and position anterior 12 teeth to achieve proper esthetics and phonetics. Occlusal plane best suited for the patient is selected, and blocks of V-O posterior teeth are tentatively placed on the upper record base. Sometimes the experimental arrangement may provide for better centralization of masticatory forces if placed considerably distal to the normal location.
     If the blocks are placed too far buccal to the teeth can be placed in their proper position and tooth colored wax can be added to the buccal to achieve a proper esthetic result. The waxed areas are duplicated with acrylic resin to give a wide block of teeth that is both functional and esthetic. The wax could also be added to the palatal surface but this would reduce tongue space.

37-007. Sears, V.H. Occlusal Pivots. J Prosthet Dent 6:332-338, 1956.

Discussion: Use of occlusal pivots in denture patients has relieved a wide range of symptoms from Temporomandibular Joint to reports of relief in Neuropsychiatric patients.
     Causes of strain in the Temporomandibular Joint is mechanical stress (horizontal and/or vertical). Horizontal stress on the condyles may result from the action of cusp inclines. Vertical stress may be due to faulty construction or to settling of the bases. The setting of bases causes further jaw closure, which moves the occlusal load to the most anterior occluding teeth. If the occlusal load is forward of the first bicuspid, it becomes a third class lever.
     Evils of Anterior Occlusal Loading: 1) The breaking down of the anterior parts of the dental ridges. 2) Bending of the mandible at its weakest place, usually anterior to the angle. 3) Upward displacement of the condyles in their sockets. 4) If an occlusal load is placed too far to the front of the mouth, it decreases the stability of the dentures. 5) Pressure in the incisive foramen region will cause a burning sensation. 6) Forcing the labial flanges vertically in the vestibule may push the upper anterior teeth up and out of sight.
     The prime function of the pivot teeth, permits the condyles to descend toward their unstrained vertical positions. An additional function is to permit the condyles to assume their unstrained horizontal position. An application of pivoting principle - build elevations on the molar teeth holding the cuspids and anterior teeth apart. If an increase in the degree of jaw separation, decrease the cuspids and anterior while keeping the molars in contact.
      Lengthening the articulators posts in anticipation of the descent of the condyles in centric jaw relation is done to prevent premature contact of the incisors in protrusive.
     The first molar is the farthest posterior position for the pivot. Tooth materials recommended were porcelain to plastic teeth that developed a high polish. 
     If displaced condyles cause the anatomic axis to shift, then there is not a permanent hinge axis.

37-008. Kurth, L. E. Balanced occlusion. J Prosthet Dent 4: 150-167, 1954. 
Discussion: Kurth states that the concept of balanced occlusion is based primarily on geometry and articulator movement. Various groups have set up different geometric ideals as a guide for occlusion of natural and artificial teeth based on the assumption the instruments used in their studies follow normal mandibular movements. The hinge axis was discussed, and the condyle path was demonstrated to have different degrees of angulation depending on the method used to obtain the checkbites. The central bearing screw attached to the mandible, and moving on different plates attached to the maxilla, such as flat, convex or concave, will give different registrations from which different occlusions could be determined.
     The value of the hinge axis and adjustable articulators as aids to obtaining balanced occlusion was questioned. The importance of centric relation was stressed as the only point in common between functional and nonfunctional movements, and that if centric relation is correctly recorded, most geometric ideals of occlusion will function for the patient. The direction of occlusal forces varies depending upon the plane of projection, but is never perpendicular in an axial direction to a natural tooth or perpendicular to the occlusal surfaces of a denture. 
     A method to grind the occlusion of natural teeth to eliminate interferences, and a method to set artificial teeth was described to follow the direction of physiologic wear of natural teeth and to aid in the stabilization of the lower denture. Kurth used a central bearing screw to set correct VDO, moving it on a flat plate. A Gothic arch is traced, and its apex is checked with a plaster checkbite to determine CR. He does not record any other eccentric positional relations. The casts were articulated on a rigid plane line articulator without the use of a face bow. He selected and arranged the anterior teeth for esthetics. The posterior teeth were nonanatomical, set in a reverse or anti-Monson curve as viewed from the frontal aspect. He stated that this mimics the natural pattern of wear in which the maxillary teeth are worn in a concave pattern and the mandibular are convex. He stated that he achieved a so-called balance in protrusive by putting a nonanatomic tooth in the retromolar area. After a while, he noticed that this balancing ramp type of tooth wasn’t showing any wear and concluded that it wasn’t necessary to obtain such a balance for incising movements. 

37-009. Nimmo, A. and Kratochvil, F. Balancing ramps in denture occlusion. J Prosthet Dent 53: 431 - 433, 1985.
Purpose: This article discusses treatment with non-anatomic teeth arranged on a flat plane with the use of balancing ramps.
Methods & Materials: None
Discussion: Balancing ramps provide tripodization of the denture bases. The balancing contacts give improved horizontal stability to the dentures. Esthetics and phonetics are greatly enhanced because there is more freedom in placing the anterior teeth.
Technique: 

1. Add wax to the surface posterior to the most distal mandibular molars in opposition to the most posterior maxillary molars.

2. Release centric locks on articulator.

3. Place dentures in edge to edge position.

4. Reheat wax and move through excursive movements.

5. Repeat # 4

6. Evaluate movements and ensure correct excursive movements.

7. Process dentures.

8. Evaluate balancing ramps and adjust with clinical remount.

Review Quiz
.  The term "Neutrocentric", defined by M.M. DeVan, embodies what two key objectives in the making of a denture?
     a). 

     b).

II.  What are the five factors involved in the relation of the teeth to the denture foundation as described by DeVan?

     a).

     b).

     c).

     d).

     e).

III.  Compare the differences/similarities between a monoplane occlusion for complete dentures as described by DeVan & Jones:

	Basic Concept
	DeVan, M.
	Jones, P.

	Condylar guidance 
	
	

	Incisal guidance
	
	

	Cusp height
	
	

	Location of occlusal plane
	
	

	Anterior tooth relationship
	
	

	Esthetic potential
	
	

	Eccentric contacts
	
	


IV.  Describe the system of  markings Brudvick & Wormley used as guidelines for the positioning of artificial teeth.

     a).

     b).

     c).

     d).

     e).

V.  Describe the carborundum stripping technique reviewed in the article by Gronas, D.G. J Prosthet Dent 23:218,1970.

 

 

VI.  What primary indication (evil) did Victor Sears describe to be the reason for placing "occlusal Pivots"?

 

 

VII.  Describe the technique that Hardy uses for arranging posterior denture teeth on patients with an unfavorable Class II relationship.

 

 

VIII.  Briefly describe the method advocated by Kurth, L.E. in his 1954 article Balanced occlusion to eliminate interference's in a complete denture setup.  Do you feel this technique is valid according to today's standards & techniques?

 

 

IX.  Describe the two methods of obtaining balancing contacts in a nonanatomic denture setup as described by Nimmo & Kratochvil. J Prosthet Dent 85: 431, 1985.

