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Section 07: Articulators I - Overview
(Handout)

I. Definition: A mechanical instrument that represents the temporomandibular joint and jaws, to which maxillary and mandibular cast may be attached to simulate some or all mandibular movements. (GPT-6)

II. Classification:

     A. The Glossary of Prosthodontic Terms classifies articulators into four classes.

Class I. A simple holding instrument capable of accepting a single static registration. Vertical motion is possible.

Class II. An instrument that permits horizontal as well as vertical motion but does not orient the motion to the temporomandibular joints.

Class III. An instrument that simulates condylar pathways by using averages or mechanical equivalents for all or part of the motion.. These instruments allow for orientation of the cast relative to the joints and may be arcon or nonarcon instruments. (Arcon articulator - An articulator that maintains anatomic guidelines by the use of condylar analogs in the mandibular element and fossa assemblies in the maxillary element.)

Class IV. An instrument that will accept three dimensional dynamic registrations. These instruments allow for orientation of the cast to the temporomandibular joints and replication of all mandibular movements. (GPT-6)

     B.  Awni Rihani published an article in JPD in 1980 discussing the classification of articulators that appears to be the accepted terminology to date. 

A nonadjustable articulator can accept one or two of the following records: Face bow, centric jaw relation or protrusive record. 

A semi adjustable articulator can accept all three of those records.

A fully adjustable articulator can accept the following five records: Face bow, centric jaw relation, protrusive, lateral records, and intercondylar distance record.

· A class I articulator is a nonadjustable articulator.

· A class II or III articulator is a semiadjustable articulator.

· A class IV articulator is a fully adjustable articulator.

For a review of the previous names for classifying articulators review the Rihani article at J Pros Dent 43: 344-347, 1980.

III. Occlusion and occlusal theories in addition to mechanical theories drove the development of articulators. (J Pros 2:33-43, 1993)

     A. Occlusion.

	  1. Bonwill 
	1858
	Triangular theory of occlusion

	  2. Balkwill
	1866
	Translating jaw moved medially

	  3. Von Spee 
	1890
	Occlusal plane of teeth follow a curve 

	  4. Snow
	1899
	Facebow

	  5. Christensen
	1901
	Opening of posterior teeth in protrusion

	  6. Bennett 
	1908
	Immediate side shift

	  7. Gysi 
	1910
	Demonstrated use of incisal guide pin. One of the first to allow for side shift

	  8. Monson
	1916 
	Spherical theory of occlusion

	  9. Hall
	1918 
	Conical theory 

	10.Hanau
	1921 
	Rocking chair denture occlusion

	11.Stanbury
	1929
	Positional records Tripod.

	12.Meyer
	30's
	Chew in technique

	13.Avery Brothers
	1930
	Anti-Monson Reverse curve of Wilson

	14.Pleasure
	1930
	Anti-Monson except 2nd molars in balance

	15.PMS
	20's
	Eliminate balance, Incisal guidance important, Long centric

	16.Gnathology
	20's
	Pantograph, need to reproduce mandibular movements

	17.Page 
	1950
	Transographics. Page is dead and so is Transographics.

	18.Gelb
	1970
	Cranial Orthopedics. The condyles assume a certain shape based on mandibular movements.

	
	
	


IV. Basic anatomic principles and movements that need to be applied to articulators were discussed by Weinberg in 1963. He also discussed an outdated classification system.

     A. The hypothetical patient.

· Protrusive condylar inclination of 400

· The 2nd molars located 50mm from the hinge axis in the horizontal plane and 32mm below it.

· The incisal edge of the mandibular incisors is located 100mm from the hinge axis on the horizontal plane and 32mm below it.

     B. The basic elements of mandibular motion

· Protrusion

· Incisal guidance

· Balancing condylar path

· Balancing cusp inclines

· Working condylar motion -- Basic types of working condylar motion

     C. Tooth contact dominates mandibular motion.

     D. Two essential steps in a face bow mounting.

1. Hinge axis

2. Anterior point of orientation

     E. Effects of raising or lower the occlusal plane and changing the condylar inclination have on tooth morphology. 

V. Contributions of specific individuals

     A. Bonwill

· Philosophy of mastication

· Anatomy of the human jaws

· The Bonwill articulator

· The method of using Bonwill's articulator

· Significance of the equilateral triangle.

     B. Gysi

Gysi used the gothic arch tracing and a tracing of the sagittal inclination of the condylar path.
The average angle of the gothic arch is 1200 and the average sagittal inclination of the condyle is 300. 
The two condyle and incisor point determine interdigitation.
In the edentulous patient the movement from incisive to protrusive is completely lost.
Gysi does not regard lateral movements of the mandible important except in unusual cases and suggest an average condylar path of 150.

The following four features are required of an articulator:

· centric relation of the mandible

· control of lateral incisor point movements

· sagittal inclinations of the condylar path

· incisor path

Four methods of adapting the articulator

· The intra-oral checkbite method with plastic material

· The intra-oral checkbite method with plaster

· The extra-oral graphic method with the face-bow (Gysi prefers)

· The intra-oral dentographic method

A faulty cuspid relation is a frequent cause of denture displacement.
The lateral incisor paths are more important than the condylar paths because the teeth lie closer to the incisor point and the lateral paths of the condyles are more difficult to reproduce.
Use of a facebow is necessary to accurately place the cast on the articulator especially when the sagittal condylar path differs from the incisor path.
Denture teeth should be placed over the ridge to insure stability and guard against tipping or dislodging of the dentures.
Teeth should be set to conform to the alveolar ridge.

     C. Monson The various phases of occlusion of the teeth in 

· The developing jaws

· The bones adjacent to the maxillary bones forming the masticating organs of man

· The segments or teeth mounted in this mechanism, forming the masticating members

· The normal construction of the human jaw

· Anatomical malformations of the mandibular mechanism

· The construction of crowns and bridge work

     D. Hall

His role in the development of articulators
His love for Gysi 

VI. In today's dental schools we have different articulators for fixed v. removable restorations. What about in the "real world".

· In dental school, the Whip-Mix and Denar are the most commonly used articulators used for fixed restorations while a Hanau model is more commonly used for removable. (Smith JPD 54:296-302, 1985)

· Mohamed (JPD 36:319-325, 1976) found that 64% of practicing dentist used a hinge or simple articulator, 26% used a semi-adjustable, and 10% used a fully adjustable articulator.

· Schweitzer found that he had equal amounts of success using different articulators. (JPD 45:492-498, 1981) 
Board Questions
Alfred Gysi was the first to produce an articulator which could reproduce downward and forward movements.

The first articulator to record downward and forward motion at the condyles was the Balkwill articulator.

William Walker developed an adjustable articulator for individual mandibular movements, making registrations of the inclinations of individual condylar paths extraorally.

The Fournet and Hageman articulators are examples utilizing the spherical theory.

Instruments that encompass the "terminal orbital function" are the Gnathoscope, the Wadsworth articulator, the Transograph, the Denar D-5A, and the Stuart
Gnatholator, Denar, and Stuart are fully adjustable articulators

Hanau, Whip-Mix, and Dentatus articulators are semi adjustable.

The Whip-Mix, Hanau University, and Stuart are examples of articulators with adjustable intercondylar distance.

Walker first recorded mandibular movement 

- Abstracts -

07-001. Bonwill, W.G.A. The Scientific Articulation of the Human Teeth as Founded on Geometrical, Mathematical, and Mechanical Laws. Dent. Items of Interest, pp. 617-643, October 1899. In Vol. I., Classic Prosthodontic Articles. A.C.O.P., pp. 1-28.

Theory of Mastication: Only one side of the jaw can function at a time. He relates how millstones are grooved to the left from the center of the stone and the upper stone is revolved to the right to allow clearing of the grain to the outside. He recommends using articulation rather than occlusion because it was a word of action.

Anatomy of the Human Jaw: 95% of cases will have the upper teeth project over the lower, and the depth of overbite varies as the depth of the cusps of the bicuspids are deep or shallow. The ramus will be found to come upward and backward in relative proportion to the length of the cusps and the overbite.

Tripod arrangement of the lower jaw forming an equilateral triangle from the center of one condyloid process to the other, four inches is average. From the condyloid process to the inferior centrals touch at the cutting edge is also four inches. It varies slightly, but not more than ¼ of an inch.

Ordinary brass articulators are joined as if the jaw was jointed at the pharynx. The cuspids to molars are in a straight line to enable them to keep the largest proportion of surface presented for mastication.

Overbite or underbite will be in proportion to their depth and to the length of the cusps of the cuspids, bicuspids and molars. The length of the cusps on bicuspids will never be more than 1/8 inch off.

Bonwill Articulator: As of 1858, the Bonwill Articulator corresponds to the shape and movements of the mechanism of the jaw. The base with its movements forms one part and the two bows another. It is made of 1/8 inch diameter brass wire. 

Method of Using the Articulator: Always model the upper wax (record base) first, judging the length of incisors and trial placement of anterior teeth for shade, shape, length and width. To articulate the lower cast, use a pair of dividers four inches apart with the center of the lower teeth at the median line just four inches from the condyles on either side. The first bicuspid should only have one cusp. A groove in the upper teeth should be placed nearer the buccal side, and for the lower on the lingual. 
     Proposes "bilateral balance" to equalize the pressure and action of the muscles on both sides or parts of the dental arches. The incisors never touch when the jaws are in lateral movement. One side of the mouth can be used at the same instant, leaving the other free to balance the other side at work.

Significance of the Equilateral Triangle: The center of each condyle being the center of motion, rotating on one condyle only, the other describing the arc of a circle by moving in the glenoid cavity. Bonwill claims to have examined 4,000 dead jaws and at least 6,000 living jaws. 
     The size of the lower jaw must be 1/12 of the main circle drawn around the equilateral triangular jaw. The six incisors mean diameter, in line, measure the same as the two bicuspids and two molars on either side forming an equilateral triangle. 

07-002a. Weinberg L. A. An evaluation of basic articulators and their concepts. Part I. Basic concepts. J Prosthet Dent 13, 622-644, 1963.
Evaluation and associated concepts of articulators compared to that of a hypothetical patient and the clinical implications. The maxillary arch is the fixed base from which mandibular motion is recorded. The importance of facebow transfer and CR records to the starting position of mandibular motion is emphasized. The condyles and incisors are the three points used to study mandibular motion. Incisal guidance is the dominant determinant of mandibular motion due to it's mechanical leverage. Transfer of a kinematic axis requires the rods of the articulator are moved to meet the pins of the facebow for accuracy. Bennett Angle, Fischer Angle and Bennett movement are discussed.

07-002b. Weinberg L. A. An evaluation of basic articulators and their concepts. Part II. Arbitrary, Positional, Semiadjustable Articulators. J Prosthet Dent 13, 644-663, 1963.
Arbitrary: Monson's spherical Theory and the 8" sphere do not consider individual variations but has value in establishing a general curve of the occlusal plane.
Positional: Stansbury Tripod of limited use, any change in VDO requires new records.
Semiadjustable: Hanau Model H.

Orientation of the Maxillary Cast
· Anatomic average for hinge axis. Anterior point of reference can be the orbital pointer or by aligning the incisal edges of the teeth or the wax rim to the notch on the incisal pin.

· CR record, the Gysi Gothic arch tracing is the most desirable. Interocclusal wax records or other records are acceptable.

· Protrusive record gives condylar inclination 

· Balancing Condylar motion- downward, mesial and forward. The protrusive is used for the downward component . Bennett movement is determined by formula ( h/8 +12).

Mathematical study of the Hanau Model H

	
	
	
	
	

	
	Approximate Error at the second molar cusp height
	
	
	

	
	
	Balancing
	Working
	Type of error

	
	1. Anatomic average hinge axis 
	.2
	.2
	ant/post

	
	2. Arbitrary anterior point of reference 
	.2
	.0 
	neg

	
	3. Straight condylar path    
	.2 
	.2
	pos

	
	4. No Fischer angle 
	.1 
	0.0 
	pos

	
	5. No individual working condylar motion
	.0
	.8
	neg

	
	
	
	
	


· Arbitrary hinge axis

· CR record, Gothic arch desirable, wax records acceptable

· Protrusive record gives condylar indication and Bennett Angle 

· Bennett movement of working condyle gives up, back and out movement only, can only vary amount

· Condylar indication changed by arbitrary third point of reference

· Fischer angle unaccounted for 

· Lack of adjustment of working condyle could cause negative error of.8mm

     The most significant error is produced by the lack of working condylar motion. Overall, most of the errors tend to cancel each other out rather than compound.. The error produced is often negative and tends to produce flatter cusps. The error in the working condylar guidance effects posterior teeth more than anterior teeth. Decreasing the Bennett angle of the opposite balancing condylar guidance produces more rotation and less lateral shift of the working condyle and , therefore increases posterior working cusp inclines.

07-003. Celeza, F. V. An analysis of articulators. DCNA 23: 305-326, 1979.
Purpose: Redefine the articulator.
Discussion: An articulator is defined as a "mechanical device which represents the temporomandibular joints and jaw members, to which maxillary and mandibular casts may be attached". Many devices that are called articulators do not satisfy this definition. Some of these devices make no attempt to represent the TMJ ( facebow transfer) or their paths of motion (eccentric registrations).
     Noneccentric movement articulators differ in the approach to the occlusal position.
     The mandibular pathways are all curved and only one of these pathways can be registered. Eccentric movement articulators must all be oriented to the TMJ and therefore, require registrations of centric relation as a starting or reference position. The reason for using an instrument that allows eccentric movement is to minimize adjustments and preserve anatomical detail. The more adjustments required, the greater the loss of anatomical form, since all adjustments are subtractions only.
     When selecting an articulator for prosthodontic use, first determine what type of occlusal scheme is most desirable. If centric occlusion is to be used as the position of MIP, then only a registration of that position with the remaining teeth in contact should be taken. The working casts cannot be joint oriented because centric occlusion is not a border position. Therefore, the precise end point of centric occlusion must be maintained by the articulator.
     If centric occlusion is going to be used as the position of MIP, it would be most advantageous to use a joint-oriented technique such as the face-bow transfer. In this way the endpoint (centric relation) can be preserved on the articulator with slight changes in vertical dimension. Eccentric pathways can be dynamically registered either graphically (pantographic method) or stereographically (engraving method), positionally registered (checkbite method), determined by the articulator (mechanical equivalents), or adjusted entirely on the patient.

Classification of cast relators:

1. Class I - simple holding instruments capable of accepting a single static registration. The eccentric movements permitted offer no advantage because they are not registered and are therefore inaccurate. The exception to this is the Subdivision C instrument. Class I instruments are suitable for crown and bridge, and operative instruments. Important features are positive stops and locks at the mounted position.

· Subdivision A: vertical motion is possible. Ex: Corelator, Venticulator.

· Subdivision B: vertical motion is joint related. Ex: Centric Relator.

Class II - instruments that permit horizontal as well as vertical motion but do not orient the motion to the TMJ. 

· Subdivision A: eccentric motion is unrelated to patient motion. Ex: Gysi Simplex.

· Subdivision B: eccentric motion permitted is based on theories of arbitrary motion. Ex : Shofu Handy II.

· Subdivision C: eccentric motion permitted is determined by the patient by using engraving methods. Ex: Gnathic Relator.

Class III: instruments that simulate condylar pathways by using averages or equivalents for all or part of the motion. They allow for joint orientation of the casts and may be arcon or nonarcon instruments. All the examples are arcon instruments, accept facebows, and have mounting plates for unlimited case load.

These instruments can fulfill the requirements for complete denture construction.

Desirable features would be good centric lock, progressive and immediate side shift controls, protrusive inclination, intercenter distance adjustment, a simple mounting procedure, a good sturdy design, and an arcon arrangement.

· Subdivision A: accept static protrusive registrations. Ex: Hanau Arcon II.

· Subdivision B: accept static lateral protrusive registrations. Ex: Denar Mark II, Whip Mix, Case Articulator Simulator, Panadent model P, Hanau Model 130-22, TMJ Mechanical Fossa Instrument.

Class IV: instruments that will accept three dimensional dynamic registrations.

     These instruments allow for joint orientation of casts. These articulators are the instruments of choice for complete reconstructions. These instruments should hold adjustments, contain good centric locking mechanism, versatile incisal guide tables, and stable mounting features, and be precision engineered. 

· Subdivision A: the cams representing the condylar paths are formed by registrations engraved by the patient. Ex: TMJ.

· Subdivision B: instruments that have condylar paths that can be angled and customized. Ex: Stuart Gnathological Computer, Denar Model 5A, Denar Model SE.

07-004. Hall, R. E. An analysis of the development of the articulator. JADA 17:3-51, 1930. In Vol II, Classic Prosthodontic Articles A.C.O.P., 1978, pp. 53-101.
Purpose: To increase knowledge and understanding of the development of the articulator in an effort to end the controversy over 2D (gothic arch) vs 3D (anatomic) articulators.
Discussion:
A). Review history of development:
-Gariot (1805): original invention; simple hinge
-Snow: facebow(1st evidence of 3D relations)
-Hayes: articulating caliper
-Broomell: planes of orientation to plane of occlusion, ala-tragal
-Evans(1840): given credit for the 2nd articulator
-Cameron: the real 2nd contributor; 1D opening & closing movement
-Bonwill (1858): father of anatomic/balanced occlusion, equilateral triangle
-Walker (1896): real pioneer but Gysi took credit, varied axes of lateral movement, condyle path and rotation point theory adjustable condylar guidance, incisal guidance and Balkwill-Bennett movement were, only real changes prior to 3D
-Hayes (1899): downward movement of the condyle
-Luce (1911): incisal pin and support guide; 3D but plastic
-Gysi (1910): Balkwill-Bennett movement; incisal guidance and pin
-Hall: adjustable 3D anatomic articulator; universal mandibular movements, adjustable incisal guide
-Gysi Trubyte and Wadsworth: components of all previous articulators
-Hanau (1920): engineer; 2D
B). Warring camps of Gysi(2D) and Hall(3D)
2D: gothic arch tracing; cannot reproduce arcuate movement of the mandible and accurately check 3D bites
3D: working condyle moves in all directions, no restraining hinge joint; automatic 

C). Other notable credits:
Davis & Leuchenring: intercondylar width adjustment 

Monson: divider for determining basic curves disk locating center for projecting curves 

07-005a. Donald L. Mitchell, DDS, MS, and Noel D. Wilkie, DDS. Articulators through the years. Part I. Up to 1940. J Prosthet Dent 39:330-338, 1978.
A pictorial history of the articulators at the National Naval Dental Center is presented. All articulators in the article will be listed with a unique attribute noted.

The Plaster Articulator. Plaster extensions off the distal portions of the cast articulated the cast together. Credited to Philip Pfaff of Berlin who was the dentist of Frederick the Great.

The Barn Door Hinge. Heavy duty hinge modified by bending each arm 90 degrees to form a L-shaped upper and lower member.

The Adaptable Barn Door Hinge. Has an anterior vertical stop. Usually a machine bolt.

The Kerr Articulator. Hinge is on the same plane as the occlusal plane. Fixed protrusive and lateral movement.

The New Century Articulators. Snow in 1906. Rotational centers placed 4 inches apart.

The Acme Articulator. Elaboration of the New Century articulators. Three different models to allow for three ranges of intercondylar distance.

The Gysi Adaptable and Simplex. The adaptable was introduced in 1906 but was too technical and cost too much so the simplex was introduced in 1914. The condylar guidance was fixed at 330 and has a S-shaped curve in profile.

The Bixby Attachment. A forerunner of the facebow in attempted to regulate the anteroposterior position of the cast on the articulator. (1894)

The Maxillomandibular Instrument. Designed by Monson in 1918 based on the spherical theory. Average radius of the sphere was 4 inches but could be changed.

The Stephan Articulator. Developed in 1921. Has a fixed condylar inclination and allows for an arbitrary lateral movement.

The Hanau Model M Kinoscope. Early 1921. Four post. The Bennett angle is adjusted by changing the eccentric cone on the outboard post.

The Homer Relator. Developed in 1923 by Joseph Homer. TMJ uses a similar principle in relating cast.

The Wadsworth Articulator. Flag feature and an adjustable intercondylar distance.

The Hanau Model H110. Designed to encompass mechanical averages.

L= H/8 + 12

The Hanau Model H110 Modified. Introduced the incisal guide table.

The Hageman Balancer. 1920's. Based on the spherical theory of occlusion. Mandibular teeth constructed first.

The Phillips Student Articulator (Model C). Developed around 1929. It's developer claimed it could follow any graphic record.

The Stanbery Tripod Instrument. Reproduces positions not movements.

The House Articulator. Developed in the 1920's. Rotary milling device. 

The Precision Coordinator. Developed in the early 1930's by Terrell. Curvilinear condylar guides.

The Hanau Crown and bridge Articulator. Small articulator that can simulate working and balancing side excursions of 150 and protrusive of 300.

The Phillips Occlusoscope. Phillips believed in only two (condylar) determinants of occlusion therefore the incisal pin rested on a flat plane.

 

07-005b.  Donald L. Mitchell, DDS, MS, and Noel D. Wilkie, DDS. Articulators through the years. Part II. From 1940. J Prosthet Dent 39:451-458, 1978.
A pictorial history of the articulators at the National Naval Dental Center is presented. All articulators in the article will be listed with a unique attribute noted.

The Stephan Articulator (Modified). 1940. Simple hinge joint with longer upper and lower members than the 1921 model and a fixed condylar path of 300.

The Stephan Articulator Model P. An incisal pin and fixed 100 incisal guidance.

The Fournet Articulator. No lateral movement.

The Johnson - Oglesby and Moyer Articulators. The Johnson - Oglesby instrument is a small, nonadjustable, flexible articulator developed around 1950. The upper member of the Moyer has a ball and socket adjustment. It is a mean value articulator.

The Coble Articulator. A hinge articulator that maintains vertical dimension and centric relation but does not allow for functional movements. 

The Galetti Articulator. The cast are held mechanically without plaster.

The Panky-Mann Articulator. Occlusal plane of the mandibular teeth are based on the Spherical theory.

The Stuart Articulator. The settings are programmed by using pantographic tracings from the patient.

The Hanau Model H2 Series. Increased the distance between the upper and lower member from 95mm to 110mm and added an orbital indicator to the upper member.

The Dentatus ARL Articulator. Allows for the transfer of cast from one articulator to another while the same relationship is maintained.

The Improved New Simplex Articulator. Average movements. Condylar inclination of 300. Bennett movement of 7.50. The incisal guide table adjust from 00 to 300.

The Verticulator. Developed to be used with the functionally generated path technique and quadrant trays.

The Ney Articulator. No locking device between upper and lower members. Varying intercondylar distances. Can use custom ground plastic inserts in the condylar elements.

The Hanau Model 130-21 Articulator. One of the Hanau university series. Introduced in 1963. 

The Whip-Mix Articulator. A simplified version of Stuart's fully adjustable articulator. Can not be set to all positional records.

The Simulator. A fully adjustable articulator that can be set from pantographic tracings, positional records, and other tracings.

The Denar D4A Articulator. A fully adjustable articulator. Programmed from tracings made with a pneumatically controlled pantograph.

The Dentatus ARO Articulator. A moveable arm that holds the mandibular cast allows for repositioning the mandibular cast without remounting. 

07-006.  Mohamed, S.E., Schmidt, J.R. and Harrison, J.D. Articulators in Dental Education and Practice. J Prosthet Dent 36:319-325, 1976

Discussion: Survey sent to 305 labs in the East Coast and in Illinois. They received a response from 106 laboratories. The survey results were interpreted to identify dentist’s use of articulators after training. Only a small percentage of students continued to use or prescribe articulators. Responses from 98 labs disclosed the type of articulators dentists were submitted : 64% were hinge or simple articulators, 26% were semi-adjustable articulators, and 10% were fully adjustable. The most common complaints of the lab technicians were poor registration records and poor impressions. They preferred that the dentist articulated the casts prior to referring them to the lab. 
     Authors thought it would be better to place emphasis on the selection of an articulator dependent upon the difficulty encountered with each patient, rather than learning to use one articulator - i.e. semi-adjustable. 

07-007. Smith, D. Does one articulator meet the needs of both fixed and removable prosthodontics? J Prosthet Dent 54:296-302, 1985. 
Purpose: Survey of dental school's Fixed and Removable department as to the type of Articulatores required of their students.
Methods: Surveys were sent to each dental school and their respective Fixed and Removable Departments.
Conclusion: Fixed Departments preferred an articulator that allows separation of the maxillary and mandibular members and in Removable departments prefer those that do not.

07-008.  Awni Rihani, DDS, MSc. Classification of articulator. J Prosthet Dent 43:344-347, 1980.
Purpose: To discuss a classification system for articulators.
Discussion: Articulators have been classified in several ways by several different people. Rihani suggest classifying articulators as nonadjustable, semiadjustable, or fully adjustable. This is based on the type of records they can accept. 

· A nonadjustable articulator can accept one or two of the following records: Face bow, centric jaw relation or protrusive record. 

· A semi adjustable articulator can accept all three of those records.

· A fully adjustable articulator can accept the following five records: Face bow, centric jaw relation, protrusive, lateral records, and intercondylar distance record.

07-009. Monson G. S. Occlusion as Applied to Crown and Bridge Work. J Nat Dent Assoc 7:399-413, 1920. In Vol II, Classic Prosthodontic Articles, A.C.O.P. pp. 1-15.
Purpose: To achieve well balanced geometric proportions to the face and optimum function, one can relate all jaws to a sphere whose radius is approximately four inches . The center is equi-distant from the occlusal surface of the teeth and the center of each condyle.
Discussion:
First - The Developing Jaw

The function of mastication is essential in developing the normal jaw and the base of the cranium. Food and function play the key role in development and will create the ideal masticatory forces and facial form.

Second - The Bones Adjacent to the Maxillary Bones Forming the Masticating Organs of Man

The total action of the muscles converge to a common center.

Function of these muscles are the main factor in developing well balanced geometrically proportioned face.

Third - The segments or Missing teeth Mounted in This Mechanism Forming the Masticating Members

No matter what positions the mandible may take, the masticatory forces are directed down the long axis of the teeth. The center of the applied forces converge to a common radial point about four inches from the occlusal surfaces and the head of the condyles. Tooth attrition is the greatest disturbance to this geometric balance.

Fourth - The Normal Construction of the Jaw

The normally constructed jaw will exhibit Bonwill's equilateral triangle. Lines from each corner of the triangle are drawn upward to form a pyramid. From that common point, radii can be drawn to each occlusal surface forming a sphere of eight inches in diameter.

Fifth - Anatomical Malformations of the Mandibular Mechanism

Malformations are any deviation from the equilateral triangle of four inches. These will lead to improper function and poor development as well as contribute to possible obscure disorders according to the author.

Sixth - The Construction of Crowns and Bridgework in Such a Manner As To Allow Freedom of Range of Occlusion, Producing the Harmonious Action and Permanent Health of the Units

All patients should be restored in accordance with the spherical pyramid of which Bonwill's triangle is the base

Summary: The dentist should provide more than just proper mastication with his restorations. His responsibility is to see that the proper facial and cranial dimensions are achieved. 

07-010.  Alfred Gysi, DDS. Practical application of research results in denture construction. JADA 16:199-223, 1929.
Several topics are discussed. Important bullets are listed below.

· Gysi used the gothic arch tracing and a tracing of the sagittal inclination of the condylar path .

· The average angle of the gothic arch is 1200 and the average sagittal inclination of the condyle is 300. 

· The two condyle and incisor point determine interdigitation.

· In the edentulous patient the movement from incisive to protrusive is completely lost.

· Gysi does not regard lateral movements of the mandible important except in unusual cases and suggest an average condylar path of 150.

The following four features are required of an articulator:

1. centric relation of the mandible

2. control of lateral incisor point movements

3. sagittal inclinations of the condylar path

4. incisor path

Four methods of adapting the articulator

1. The intra-oral checkbite method with plastic material

2. The intra-oral checkbite method with plaster

3. The extra-oral graphic method with the face-bow (Gysi prefers)

4. The intra-oral dentographic method

A faulty cuspid relation is a frequent cause of denture displacement.

The lateral incisor paths are more important than the condylar paths because the teeth lie closer to the incisor point and the lateral paths of the condyles are more difficult to reproduce.

Use of a facebow is necessary to accurately place the cast on the articulator especially when the sagittal condylar path differs from the incisor path.

Denture teeth should be placed over the ridge to insure stability and guard against tipping or dislodging of the dentures.

Teeth should be set to conform to the alveolar ridge.

07-011. Schweitzer, J.M. An evaluation of 50 years of reconstructive dentistry. Part II: Effectiveness. J Prosthet Dent 45: 492-498, 1981
Purpose: Evaluation of reconstructive therapy for patients that were under observation for at least 10 years.
Discussion:
A. Documentation
    - Observations
    - Patients must be receptive to the program.
    - Record keeping.

B. Prognosis
    - Extent and type of disease, which may be systemic, local, or emotional.
    - Etiology, which includes local environmental factors, some which may be correctable or not.
    - Physical health and habits of the patient, the number and distribution of remaining teeth, and the health of the periodontium.
    - Retention of questionable teeth, alteration in occlusal vertical dimension, and alteration of interocclusal distance.
    - Problems created by uncooperative patients, inadequate home care, or failure to return for postoperative examination and therapy.
    - Biological problems- postural changes induced by disease and aging which may alter the position of the mandible, malocclusion, growth anomaly, and systemic disease.

C. Results
    - The goal of reconstructive therapy is to provide the patient with an esthetic, functioning, stomatognathic system, in which the progress of degenerative disease is arrested or at least retarded.
    - A large majority of the patients with good prognoses maintained good dental health.
    - A lesser percentage of patients with fair or poor prognoses improved with time.
    - Women held a slight advantage over men in maintaining good dental health.
    - Age favored patients under 50 years when the prognosis was good.
    - Increasing the vertical dimension of occlusion did not consistently influence the results.
    - Prostheses in which working and balancing occlusion were produced for 27 patients failed to demonstrate superior results.
    - For some patients, both an increased vertical dimension of occlusion and balancing occlusion was provided.
    - The treatment plan included increasing vertical dimension of occlusion and establishing balanced occlusion. This was attained with fixed temporary prostheses, for a trial period.
    - The patient adapted well to the increases vertical dimension of occlusion, and the permanent restorations were inserted 8 months later. The increased vertical dimension and balanced occlusion were included in the final restorations.
Conclusion: Dental therapy must reject the concept of permanence. Mutilated dentitions may be restored to health and serve to create a nonpathogenic stomatognathic system for a satisfactory period.

07-012. Becker C.M. and Kaiser D.A. Evolution of Occlusion and Occlusal Instruments. J Prosthod 2:33-43, 1993.
Purpose: To review the historical origins and evolution of occlusal concepts.
Materials & Methods: None
Results: None
Discussion: Occlusal concepts proposed during the period of 1800 to 1930 (age of occlusal theories) were basically formulated for complete denture patients stressing bilateral balance. 1920-1940's Pankey, Mann, Schuyler and Gnathology were developing. The concepts of transographics, cranial orthopedics, and mandibular centricity (centric relation) are further discussed. Biologic occlusion is a flexible concept with the goal to achieve an occlusion that functions and maintains health. Goals: 1. No interference between CR-MI. 2. No balancing contacts. 3. Cusp to fossa occlusal scheme. 4. A minimum of one contact per tooth. 5. Cuspid rise or group function. 6. No posterior contacts with protrusive jaw movements. 7. No cross tooth balancing contacts. 8. Eliminate all possible fremitus. 9. Obtain and maintain a neurological release. 
Conclusion: It is recommended to avoid occlusal therapy for individuals who appear to be functioning in health, even if their occlusal scheme does not fit a concept of optimum occlusion. When therapy is unavoidable it is suggested to treat within the guidelines of a biologic occlusion.

