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Terms:
Centric relation - the maxillomandibular relationship in which the condyles articulate with the thinnest avascular portion of their respective disks with the complex in the anterior-superior position against the shapes of the articular eminences.
Centric occlusion - the occlusion of opposing teeth when the mandible is in centric relation. This may or may not coincide with the maximum intercuspation position.
Terminal hinge position = Retruded contact position - that guided occlusal relationship occurring at the most retruded position of the condyles in the joint cavities. A position that may be more retruded than the centric relation position. 
Maximum intercuspation - the complete intercuspation of the opposing teeth independent of the condylar position.
Border movements - mandibular movement at the limits dictated by anatomic structures, as viewed in a given plane. 
Rotation - the movement of a rigid body in which the parts move in circular paths with their centers on a fixed line called the axis of rotation.
Translation - that motion of a rigid body in which a straight line passing through any two points always remains parallel to its initial position.
Hinge axis = Terminal hinge axis = Transverse axis = Transverse horizontal axis = Transverse hinge axis - an imaginary line around which the mandible may rotate within the sagittal plane.
Hinge axis point = posterior reference points - two points, located one on each side of the face in the area of the transverse horizontal axis, which together with an anterior reference point, establish the horizontal reference plane.
Kinematic face-bow - (Hinge bow) face-bow with adjustable caliper ends used to locate the transverse horizontal axis of the mandible.
Arbitrary face-bow - a device used to arbitrarily relate the maxillary cast to the condylar elements of an articulator. The position of the transverse horizontal axis is estimated on the face before using this device.
Average axis face-bow - a face-bow that relates the maxillary teeth to the average location of the transverse horizontal axis.

HISTORICAL PERSPECTIVE - Winstanley, R. B. The hinge axis: A review of the literature. In this review we can try to answer the following questions:

1. Can the mandible open/close as a hinge in the sagittal plane? Is it normal?
2. Should the axis be located when carrying out restorative procedures?
3. If located, how accurate is it? Where is it located?

Campion (1902-1905) - No one axis, but a complex one. First rotation, then down and forward. 
Bennett (1908) No single fixed center of rotation, constantly shifting in sagittal plane. Mandible can rotate, translate. Criticized for working on himself; no general conclusions.
Gysi (1910) Treatise on History of Articulators. "Condyles not truly rotational points, but fixed guides of the mandible in its movements." "The mandible opens/closes and rotates on another rotational center which has no influence in the setting up of the teeth on articulators. Therefore, need not be considered in the construction of an articulator.
Needles (1923) agrees with Bennett: hinge joint + sliding joint. 1927 used heads of condyles as reference point for axis on articulators which can open considerably without error in the occlusion. 1924 relation with prosthodontic dentistry: no center of rotation in temporomandibular joint itself. Instantaneous and constantly shifting centers.
Wadsworth (1925) Anatomist's view: first movement around transverse axis through condyles which remain seated in fossae. 2nd movement on eminentia.
Stansbery (1928) Dubious about face-bows and adjustable articulators. Plain line hinge articulator was just as effective. 
Hall (1929) Gave credit to Balkwill for recognizing mandibular movements which were hinge like and forward and back in the fossae. Quoted Luce: "Condyle is not the center of rotation." 
McLean (1937) Hinge portion of joint is the great equalizer for disharmonies between the gnathodynamic factors of occlusion. Inherently the place where vertical dimension of occlusion is controlled. In denture construction:
- Hinge axis Premature contact on patient
- Denture interocclusal alteration done in mouth or by using a hinge-axis articulator.
McCollum (1939) Publishes a very important series of articles on restorative remedies. Leading advocate of the hinge-axis theory: "Amount of gliding depends on size of pin, but center of action is an imaginary axis through center of pin." External landmarks are of little use. Noted variation between sides of same individual (asymmetry).
     Rotation occurs during 0.5 inch at incisors for most people, some can open 1 inch.
Stuart (1939) Complemented the work of McCollum. Together pioneer Gnathology theory:
-3D location of rotational centers
-Hinge axis location as a point
-Border movements are to be recorded
-Movements are reproduced on articulators
-Delayed canine guidance
-Point vs. Area contact
-Condylar guidance dominant
Higley (1940) Discussed development, adaptive changes in the joints, muscles influencing movement, and movement patterns of the mandible and condyle.
With Logan (1941) Showed that as the mandible dropped from occlusion 15 mm, there was retrusive movement of the chin point, and the head of the condyle dropped progressively.
     With an opening of 10 mm, 95% of cases showed a forward shift of the head of the condyle. When the mandible was opened 15 mm, all subjects showed a forward movement of the condyle.
McLean (1944) Stated: " the diagnosis of pathological occlusion depended on the fact that the final phase of jaw closure was pure hinge movement."

Oldies but Goldies
Brandstad (1950) The adjustable articulator was as important in oral diagnosis as the microscope was in pathological or bacteriological investigation. (Gnathological society)
Kurth and Feintein (1951) Investigated the determination of hinge-axis mathematically. They concluded that because of all the variables (perception, anatomy, physiology, patient ability to follow instructions, prejudices of operator) it was unlikely that the hinge-axis could be located accurately
Eberle (1951) Hinge axis movement was a component of every motion of the mandible, and mechanically more important than the inclination of glenoid fossa.
Lauritzen (1951) discussed the physiology of the TMJ. He thought articulation would be understood more easily if the joint were regarded as two separate joints. The only movement which could take place in the 'menisco-condylar' part of the joint was opening and closing - a purely rotational movement. In all patients, the anterior teeth could be separated by at least 12 mm in the rotational hinge relation. 
*Lauritzen and Wofford (1961) - Hinge axis location on an experimental basis - To study the accuracy of hinge axis location techniques. A special device was designed to test the hinge axis location at 5, 10, 15 degrees of movement. Five subject groups each with different experience levels were tested. Results: Training led to better scores; interest played a strong part in accuracy attained; physical characteristics (e.g. visual acuity) had an effect on the results; subjects who used loupes were more accurate. 

Conclusion: with 10 degrees of opening experienced clinicians are able to locate a hinge axis to 0.2 mm area.

Sloane (1951) Denture fabrication - Axis is a demonstrable biomechanical fact.
Clapp (1952) Amer. pupil of Gysi. Agreed with Gysi, that a number of axes existed for opening movements of the mandible which are located outside the mandible. The infrahyoid muscles open straight vs. external pterygoids.
Granger (1952) Centric relation is the only position where hinge axis is common to both mandible and maxilla.
Craddock & Symmons (1952) Small opening, the axis passes through condyles; on wider opening axis becomes displaced downward. Accurate determination is of academic interest because it is found within a few mm of assumed center of condyle.
Posselt (1952) Hinge opening is obtained if patient is in passive, or trained active motion. He could not prove this movement was habitual. Hinge-axis opening = 20 mm.
Page (1952) praised McCollum's hinge bow as "one of the most important contributions to dental service."
Lucia (1953) Simple rotation on the lower surface of meniscus could happen at any point along the condylar path. The correct transfer of casts to the articulator is of tremendous importance. Without a hinge-axis transfer he thought it impossible to diagnose an occlusal problem because the teeth on the models would not meet in the same way as they would in the mouth.
Brandrup-Wognsen (1953) Discussed the theory and history of face-bows. Quoted Beyron who demonstrated that the axis of movement of the mandible did not always pass through the centers of the condyles. Complicated forms of registration were rarely necessary for practical work.
Granger (1954) The mandible is capable of an infinite variety of paths of movement; one condyle could be undergoing only rotational movement while the other condyle was both rotating and gliding, or both could be rotating and gliding simultaneously.
     It was only in the retruded relation that the condyle could make pure rotatory movements without gliding. This position was centric relation. He pointed out that the split hinge-axis theory was not possible. Successful treatment depended upon the correct orientation of the teeth to each other and to the hinge-axis.
Sicher (1954) Terminal hinge-axis is the most retruded position of the mandible that the individual can assume under the action of his mandibular musculature and is, therefore, an unstrained position.
Thompson (1954) was concerned with full mouth reconstruction of the natural dentition. He described the importance of recreating the same hinge-axis relationship on the articulator as it is in the patient's mouth.
Page (1955) criticized the report of the official Nomenclature Committee Meeting of 1952 for its definition and explanation of hinge opening position. He said that it was a misconception and had failed to recognize that none of the groups who used kinematic location of the hinge-axis considered this a significant component of mandibular opening. These groups stressed that the important mandibular movement to be recorded was functional hinge closing. Page also stated that the jaw relaxed with the condyles dropping into the hammock and capsular ligaments. (Compare with Eberle's view)
Collett (1955) There is no agreement on the existence of the hinge-axis. The recording of the opening axis and the transference of it to an articulator were of considerable value in the diagnosis and treatment of occlusal malfunction.
Kornfield (1955) The location of the hinge-axis was the basis of all articulator transfer. Incorrectly articulated casts would lead to restorations that would not meet in the mouth, unverifiable CR registration, cusps harmony would not match the arc of closure, any change in the VDO would produce disharmonies.
Levao (1955) Mandibular movements were a combination of rotation and translational movements different from habitual opening and closing movements and this could be clearly seen in his diagram of the envelope of sagittal rotation.
Trapozzano (1955) Hinge-axis represented a border movement that could be recorded repeatedly with unfailing accuracy.
Cohen (1956) He used McCollum's Gnathoscope and Gnathograph to prove the existence of mandibular hinge-axis within the range of vertical dimension used.
Beck and Morrison (1956) Non-arcon type articulator can record beginning and end points of mandibular movement. Arcon type can reproduce mandibular movements in between.?
Nevakari (1956) With cephalometric studies found it impossible to determine whether the movement actually occurred around a stationary axis of whether it was complex (rotational and translational) taking place at different times.
Schallhorn (1957) Compared the advantages and disadvantages of arbitrary versus kinematic hinge-axis location for face-bow transfer. In over 95% of individuals with normal jaw relationships the kinematic center was found within 5 mm radius from the arbitrary center. This was within the limits of negligible error.
*Posselt (1957) Terminal hinge movement of the mandible. 
      To analyze terminal hinge movement, up to 20 mm of hinge opening by checking the relation of the axis points to the condyles and by recording the shift of the kinematically established hinge axis. The results show that the median section of the terminal hinge axis lay within the outlines of the condyles, and that three different experimental methods, which gave fairly similar results, suggest that the terminal hinge movement can be regarded as rotation around an axis passing through the condyles.
Trapozzano (1957) Transograph - disagreed with theory and practice because mandible would have to bend or have to be broken.
Borgh & Posselt (1958) Confirmation of inherent inaccuracies in hinge-axis recording.
*Sheppard (1958) The effect of hinge axis clutches on condyle position.
     He found that clutches immediately altered the closed position of the condyles in most of the joints studied and could also limit the extent of condylar movement. Therefore, hinge axis recordings of functional condylar movement may have an inaccurate starting and record abnormal behavior of the condyle.
Beck (1957) Compared the four following axes of rotation:
   (1) Bergstrom's axis: 10 mm anterior to center of auditory meatus and 7 mm below Frankfort plane.
   (2) Gysi's arbitrary axis: on line from upper border of ext. aud. meatus to canthus of the eye, 13 mm ant of margin of meatus.
   (3) Beyron's arbitrary axis: 13 mm ant. to post. margin of tragus, on tragus-canthus line.
   (4) Kinematic axis (McCollum)

The Bergstrom points were most favorable with the kinematic points, within radius of 5 mm.

Next came Beyron's axis points, while the Gysi points showed a greater difference from the kinematic points.

*Beck (1959) A critical evaluation of the arcon concept of articulation - Bergstom Arcon vs. the Hanau H. Conclusion: no conclusive evidence could be recorded from duplicate dentures which were constructed on the arcon and the condylar type instruments.
*Weinberg (1959) The transverse hinge axis: Real or imaginary? (Engineering principle)

Some highlights:

Gnathologists - one THA common to both condyles; tattooing
Transographics - different THA for each condyle
Hanau - anatomic average; exact duplication impossible
Arcon/Non-arcon reversal of relationship would not change guidance

He also:

· described the hinge-axis

· described geometrical and clinical methods for finding it

· described its use

· determined whether there were one or two transverse hinge-axes

· discussed the mandibular movement pattern for the opening and closing movements

· gave clinical evidence of the transverse hinge-axis

· determined if pin point accuracy in the location of the transverse hinge-axis was necessary, and

· related these factors to clinical practice.

*Trapozzano and Lazzari (1961) A study of hinge axis determination. To investigate whether there is a terminal hinge axis, and whether or not only one exists. 52% of the subjects showed more than one hinge axis point. These findings indicate that, since multiple condylar hinge axis points were located, the high degree of infallibility attributed to hinge axis points may be seriously questioned.
* Boucher (1961) Limiting factors in posterior movement of mandibular condyles.

Does the capsular ligaments of the TMJ limit the posterior movements of the mandible?

Measurements of gothic arch tracings done before and after severing the TMJ and capsular ligaments were identical, indicating that they are not responsible for limiting posterior border movement of the mandible.

* Regli and Kelly (1967) The phenomenon of decreased mandibular arch width in opening movements.
     Does the cross-arch distance change in mandibular opening? The deformation of the mandible (0.03 mm inter-bicuspid, 0.09 mm inter-molar) that occurs during opening is of clinical significance and could affect the fit of an RPD or FPD. Impressions should not be taken in a wide open mandible, and rigidly joining the lower teeth in a cross-arch manner is questionable. Further investigation is indicated.

* Gonzalez (1968) Evaluation of planes of reference for orienting maxillary casts on articulators. (Dentures)
     Using lateral cephalogram tracings (21 patients) of the Frankfort horizontal plane running from the right and left porion and the orbitale, the arbitrary condylar axis (Beyron), the maxillary residual ridge plane, the tip of the incisal edge of the left maxillary central incisor, and the crest of the mesiobuccal cusp of the left maxillary molar. None of the three planes of reference were parallel to the Frankfort horizontal; the maxillary residual ridge plane was the closest to being parallel, but was the most variable. The distance of condylar axis to the Frankfort horizontal plane was the least variable and measured 7.1 mm, which is in accord with Bergstrom's findings. The points of reference on the articulators, condylar axis rods and the orbital indicators were at the same level. The mean angle between the plane of occlusion and the Frankfort plane was -9 degrees for the group of 21 patients.
     To compensate for the error in the location of reference points on the articulator the orbital pointer on the facebow can be placed 7 mm below the orbitale on the patient. Another method would be to place the the pointer 7 mm above the indicator on the articulator during the transfer.
*Winstanley (1979) Hinge axis location on the articulator.
     To see how accurately the center of sagittal rotation of an articulator could be determined when using clinical methods. This study would give an indication of the minimum errors which could be expected to occur before clinical methods are taken into account.
     The best results were obtained when using a microdot pattern flag than a plain record, and when anterior opening was 15 mm instead of 10 mm. Errors were found to occur up to a diameter of 2.4 mm . Greatest inaccuracy was when location was 1.2 mm in front and 1.0 mm below true center. More inaccuracy occurred in the horizontal direction than vertical.
* Gordon (1984) Location of the terminal hinge axis and its effect on the second molar cusp position.
     Incorrect location of the terminal hinge axis of 5 and 8 mm to the anterior, posterior, superior,and inferior was examined. With jaw relation records 3 and 6 mm thick at the incisors, the errors in cusp height at the second molar ranged from 0.15 mm open space to 0.4 mm excess height. The mesiodistal error ranged from 0.51 mm distally to 0.52 mm mesially. Conclusions:

1. The centric jaw relation record should be recorded at a vertical dimension close to the planned vertical dimension of occlusion. Keep the CR record thin. 
2. Location of a kinematic hinge point prior to treatment for dentulous patients who require extensive treatment saves time and results in a more satisfactory occlusion.
3. Techniques that do not require a change of vertical dimension on the articulator are useful when a kinematic hinge axis is not applicable.
4. The difficulty of accurately refining a balanced occlusion in the mouth where complete dentures with anatomic teeth have been used, supports the use of nonanatomic teeth.

*Palik (1985) Accuracy of an ear piece face bow. This is a popular arbitrary method.
     (Walker found only 20% within 5 mm of true location, 60% were 6 mm or more. Schallhorn found 95% to be within 5 mm of true hinge axis).
     18 randomly selected patients were used. The validity of the Hanau ear-bow to transfer an arbitrary hinge axis to a Hanau 158-3 Arcon articulator was compared with the Hanau kinematic face-bow. Results: only 50% of the arbitrary hinge axes were within a 5 mm radius of the true hinge axis, while 89% were within a 6 mm radius. The discrepancy was significant in the anteroposterior direction but not in the superior-inferior direction. 
     92% of the clinically located THA were posterior to the ear-bow position. Therefore this method is not statistically reliable.
* Gunderson (1987) An alternative technique for location of the hinge axis.
    Use of intersecting lines to locate the hinge axis on graph paper then transferred to patient seems to be as time consuming as using a kinematic face-bow.
*Getz (1988) Application of a geometric principle for locating the mandibular hinge axis through the use of a double recording stylus.

Theorem #1. A line drawn through the center of a circle perpendicular to a chord meets it as its midpoint and bisects the arcs determined by the chord;
theorem #2. The line joining the center of a circle to the midpoint of a chord is perpendicular to the chord.

Using a modified Satellite Bow with double recording styli at a distance of 2 to 4 inches from the estimated axis area, 12 determinations on 2 subjects were made. It was possible to define the axis point between 0.1 to 1.0 mm.

* Pitchford (1991) A reevaluation of the axis-orbitale plane and the use of orbitale in a facebow transfer record.
     The use of a facebow in conjunction with the orbitale as the anterior reference point frequently results in an overly steep anterioposterior angulation of the occlusal plane.
     It is the vertical relationship which may result in esthetic failures, balancing side occlusal errors in complete dentures, and nonworking occlusal interferences in fixed restorations.
     A correction of 7 mm is concurs with other authors (Gonzales, Kingery, Nowlin, Stade).
     This study noted that the use of the porion-orbitale plane was originally adopted at an anthropologic congress in Frankfort, Germany, in 1882. Later, the axis-orbitale plane was used as a reference by the early designers of articulators and facebows. In 1955 the Research Report by McCollum and Stuart solidified this concept by stating that the axis-orbitale plane is horizontal or nearly so when the body is erect. The Glossary of Prosthodontic Terms made this concept a fact. Use of the orbitale as the anterior reference point, will place the maxillary central incisors an average distance of 54 mm below the condylar plane. In 1866 Balkwill found the incisal edges of mandibular teeth to be 35 mm below the condylar plane, while the results of this study place the incisal edges of the maxillary teeth 36 mm below the condylar plane.

1. Frankfort plane nor axis-orbitale plane is parallel to the reference horizontal in the esthetic reference position. The use of either of these planes will place the maxillary cast too low in the articulator.
2. Esthetic reference position places orbitale 18.5 mm higher than the axis, axis-orbitale plane will form a 13 degree angle with reference horizontal. Orbitale averages 11.45 mm higher than the porion in the esthetic reference position, and the Frankfort plane will form an angle of 8 degrees to the horizontal reference.
3. In the esthetic reference position the incisal edge of the maxillary central incisors will be 36 mm below the condylar plane. Minor alterations of the facebow, orbitale indicator, or the position of the pointer will allow an average value transfer of the esthetic reference position to the articulator.

* Nairin (1994) The position and function of the mandibular hinge axis.
     Beyron's point was used for this study. Ten patients who were having routine orthopantomograms (OPG) were used. The hinge axis point was marked on the side of the face with a 'O' about 5 mm in diameter. Lateral skull radiographs of ten other subjects were also studied.

Results: the average hinge axis is seen to lie over the condylar neck rather than the head of the condyle. The mandibular axis of hinge like movement is located automatically in the region of the neck of the mandibular condyle and not in the condyle itself. This conclusion is supported by the anatomy of the joint with particular reference to the TM ligament.

'In the final analysis, the true value of our individual work can be measured only by the degree of fineness with which we practice the art of dentistry rather than by the particular school of thought to which we adhere.' Weinberg (1959) 
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04-009. Lauritzen, A.G., and Wofford, L. Hinge Axis Location on an Experimental Basis. J Prosthet Dent 11:1059-1067; 1961.
Purpose: Measurable errors in the occlusal surfaces are produced when the position of the articulator hinge axis does not coincide with the patient's anatomical hinge axis. 
Subject: The article examines the ability of the practitioner to accurately locate the hinge axis.
Methods and materials: A special experimental apparatus was designed and constructed to measure experimental accuracy at recording hinge axis. A number of operators of varied experience made five attempts at registering hinge axis with a range of movement varying from 5 to 15 degrees. A total of 190 measurements were made.
Results: 

1. Training and experience led to better results
2. Poor vision led to more difficulties
3. Binocular loupes led to more accurate results
4. For experienced practitioners, 10 or 15 degrees of movement produced more than 95% of locations within 0.2 mm. With only 5 degrees of movement, accurate location was more difficult.

Conclusion: A ten degree range of movement is sufficient for hinge axis location, and in the experienced operator can attain 0.2mm accuracy.
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04-013. Palik, J. F. Accuracy of an earpiece face-bow. J Prosthet Dent 53:800-804, 1985.
Previous studies are conflicting:

Walker - 20% of true axis were within 5 mm of the arbitrary location situated 13 mm anterior to the tragus. 60 % were 6 mm or more.
Schallhorn - 95 % of true hinge axis were within 5 mm radius of an arbitrary axis.

Materials and methods:
Hanau No 158-3 arcon articulator
Plexiglas disks were used on the articulator record the exact point of the terminal hinge axis on the articulator. 
Self adhesive TMJ graph circle placed on the plexiglas.
Hanau No. 159-4 earpiece facebow.
Earbow record repeated 4 times.
Results:

1. Arbitrary axis were, anterior and inferior to true hinge axis 56% and anterior and superior 36%. anterior 92 % of the time. 
2. Only 50% were within a 5 mm radius of the true hinge axis.
3. 89% were within a 6 mm radius.
4. The arbitrary axis located with the ear face-bow was significantly different from the true axis in an anteroposterior direction but not in a superior-inferior direction. 
    The earpiece face-bow was not repeatable.

Discussion:

No inference should be made that the earpiece facebow does not possess a practical clinical value. However there is no consensus that the earbow approximates the terminal hinge axis within the acceptable range.

2. Modifications are needed in the condylar compensators of the arbitrary facebow to increase its accuracy. This study suggests that the arbitrary location of the terminal hinge axis incorporated into the condylar compensators of this ear-bow is misleading, because 92% of the clinically located terminal hinge axes were posterior to the ear-bow position. This suggested that the arbitrary hinge axis should be located less than 13 mm from the external auditory meati.
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04-016. Nairin R.I. The Position and Function of the mandibular Hinge Axis. Aust Prosthodont J  8:19-22, 1994. 
Purpose: To relate the average hinge axis position to the mandibular condyle.
Method: Hinge axis location chosen for this study was Beyron's point, 13 mm anterior to the posterior border of the tragus of the ear, on a line between the mid-posterior margin of the tragus and the outer canthus of the eye. In any single case, the hinge axis location, empirical or average will probably lie within the same circle of about 5 mm diameter (Beyron 1942, Schallhorn 1957, Weinberg 1961, Brandrup-Wognsen 1953). Walker (1980) found that 80% of 444 point locations were below the tragus-canthus line running to the superior border of the tragus. Lauritzen and Bodner (1961) came to the same conclusion. The average point will be within +/-2.5 mm.
Subjects. Ten patients who were having routine orthopantomograms (OPG) for clinical purposes were used. The average hinge axis point was marked on the side of the face with a lead letter 'O' about 5 mm in diameter.
     Lateral skull radiographs of ten other subjects were also studied. Landmarks were traced on the ten lateral skull radiographs.
Results: The average hinge axis point as denoted by the marker appears to lie over the anterior border of the condylar neck more than 1 cm from the center of the shadow of the condylar head. A similar situation holds on the other side. In a series of ten OPGs no variation from this appearance was observed.
Discussion: In this study the average hinge axis point is seen to lie over the condylar neck rather than the condylar head on both sides of 10 orthopantomograms, on ten lateral skull radiographs of different subjects and on a skull extrapolation. This coincidence must reduce the possibility that these appearances are due to radiographic distortion. The view that the hinge axis lies within the condyle appears to arise from an unjustified and untested assumption or from experimental error, e.g. the use of tomograms in which almost nothing clear can be seen, or by the use of geometrical extrapolations from mandibular tracings made at points remote from the condyle. It remains to postulate a mechanism for the hinge movement compatible with its anatomical position. The temporomandibular, or lateral, ligament is a substantial thickening of the capsule and when under tension will provide an area of restricted mobility for the mandible. Such ligamentous tension will be present when the hinge-axis is located and it seems reasonable to suppose that it provides the fulcrum for the hinge like movement. Obviously any opening movement around an axis through the condyle would require further lengthening of the already tense and unstretchable ligament.
Conclusion: The mandibular axis of hinge like movement is located automatically in the region of the neck of the mandibular condyle and not in the condyle itself. This conclusion is supported by the anatomy of the joint with particular reference to the temporomandibular ligament. 
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