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ABSTRACT 

Introduction: The multitude of definitions for the centric relation (CR) has sparked extensive scientific 

debates, marking significant milestones in the evolution of concepts in these fields. The discourse surrounding CR has 

remained contentious for over a century, and there is still a persistent divergence of perspectives. 

Aim: This narrative review aims to unravel the evolutionary trajectory of CR definitions, seeking to untangle 

the existing confusion prevalent within specialized literature. Moreover, it endeavors to provide guiding principles 

within this contentious domain, offering valuable insights to practitioners, students, educators, and researchers. 

Discussion: Dentistry has not arrived at a consensus definition and concept of CR. Even in the era of 

evidence-based dentistry, CR still leaves room for controversy. 

Conclusion: The evolution of the CR concept and its definition, progressing from the exact specification of 

the maxillomandibular relationship, temporomandibular joint elements, and hinge axis and to its partial 

“abandonment” due to the individuality and particularities of the patients, should be contextualized within the 

functional and adaptable nature of the stomatognathic system. 

 

KEYWORDS: centric relation, hinge axis, condyle, glenoid cavity, jaw relationship, temporomandibular 

disorder 

Introduction 

The centric relation remains one of 

the most controversial concepts in dentistry. 

It emerged from the pursuit of a replicable 

mandibular position and sought to facilitate 

accurate prosthetic rehabilitation. Centric 

relationship (CR) research has engendered 

controversy for over a century, and the 

acquisition and transfer of a reliable centric 

relationship record has long been an issue of 

great concern to dentists [1]. 

In the realm of prosthodontics, the 

significance of CR is paramount, bearing 

profound educational and clinical 

implications for the restoration or alteration 

of a patient's occlusion [2]. 

The terminology has undergone 

periodic revisions in an attempt to establish 

an acceptable consensus-based definition. 

Previously, multiple versions of a centric 

relation definition were published that 

provided a historical frame of reference 

based on contemporary research and opinion, 

mailto:oana.tanculescu@umfiasi.ro
mailto:alice.ciocan@umfiasi.ro


Romanian Journal of Oral Rehabilitation 

Vol. 15, No.4 October-December 2023 

 

427 

 

but at the same time, the multiplicity of 

definitions may have created confusion. Also 

noted is the apparent lack of consistency 

between and within oral and maxillofacial 

surgeons, orthodontists, prosthodontists, and 

periodontists regarding an unequivocal 

definition of CR [3].  

When natural teeth are removed, 

periodontal receptors, which initiate impulses 

that control 90% of the mandible dynamics, 

are lost or destroyed. Consecutively a partial 

or total edentulous patient cannot control 

mandibular movements or avoid abnormal 

occlusal contacts or occlusal interferences in 

the centric relation. Occlusal interferences in 

the centric relation cause lots of 

modifications in all stomatognathic system 

components and lead to temporomandibular 

disorder (TMD).  

The reason for recording the centric 

relation is to establish the starting point in the 

rehabilitation of the occlusion with the help 

of natural or artificial teeth in harmony with 

the different structures of the stomatognathic 

system, through prosthetic or orthodontic 

methods. When the maximum intercuspation 

coincides with the centric occlusion, it 

ensures the stability of the fixed and 

removable prosthesis, thus preserving the 

health of the remaining tissues (edentulous 

ridge, remaining natural teeth, muscles, and 

temporomandibular joint (TMJ)). Much of 

the debate on occlusion or TMJ involves 

issues related to CR, including definition, 

registration and measurement, use of 

simulators and deprogramming, and the 

possible relationship with TMD. 

Evolution of the CR concept 

Since its initial conception as a 

foundational reference for prosthesis 

fabrication, centric relation has undergone 

more than 40 different definitions. [4]. The 

long history of centric relation is confusing as 

it has been changed many times over the 

years as confirmed by the glossary of 

prosthetic terms (GPT) where there is still no 

consensus on the definition, the latest 

glossary of prosthetic terms gives seven 

definitions for centric relation. Most of the 

controversy concerns the position of the 

mandibular condyle in the glenoid fossa 

during the centric relation position. This 

varies from a posterior, retracted position to a 

superior position and then to an 

anterosuperior position [4].  

Theoretically, the centric relation is 

discussed in the chapter jaw relationships. 

Jaw relationships are the relationships of the 

mandible with the maxilla and the other 

bones of the skull. In this context, too much 

importance was attached to the position of the 

head of the condyles in the glenoid fossa, 

which ultimately led to a great deal of 

confusion. This confusion was due to the 

invisibility of the most unique and enigmatic 

joint - the temporomandibular joint (TMJ) 

[5]. 

For the past six decades, we have 

assumed that the centric relation represents 

the most posterior position of the condyles in 

the glenoid fossa [4]. But clinical experience 

makes specialists able to conclude that it is 

not the most retruded position of the 

condyles, but rather the most anterior and 

superior position. Whether the patient has 

achieved the proper position during the 
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recording of the centric relation or not can 

only be verified by opening the 

temporomandibular joint or using 

complementary methods for visualizing the 

disc complexes. Understanding the centric 

relation is an integral part of clinical 

decision-making in many restorative 

procedures. Of all the craniomandibular 

relationships, a dentist must record the 

centric relation, which is the only clinically 

comfortable, repeatable, and logical 

relationship and therefore the most important 

and critical [6]. There is almost no aspect of 

clinical dentistry that is not affected by a 

disharmony between the occlusion and the 

position of the centric relation of the 

temporomandibular joints [7]. Acceptance of 

a definition is necessary to improve 

communication at all levels of dentistry and 

to create consensus between prosthodontists, 

maxillofacial surgeons, periodontists, and 

orthodontists. 

The centric relation was defined for 

the first time by Hanau in 1929, as “the 

position of the mandible in which the 

condyles rest on the discs in the cavities of 

the glenoid fossa, independent of the opening 

of the jaws. He believed that this relationship 

was either forced or unforced, but he 

preferred an unforced centric relation 

associated with an accepted opening for the 

jaw reference relation [8]. Seems to be a very 

generous definition, referring just to a 

relation between TMJ elements, leaving 

room for interpretation.  

In 1933, Goodfriend considered that 

“the centricity of the condyles in the centric 

relation represents an abnormal position”. He 

stated that the most desirable position is when 

the condyles rest near the inferior-posterior 

border of the articular eminences, with the 

disc serving as a cushion [5]. He is the first 

author who tries to formulate a more specific 

place for mandible condyles, but his 

definition is still restrictive because refers 

only to TMJ. The other elements of the 

stomatognathic system are not included at all.  

In 1934, Niswonger described the 

centric relation as a position correlated with 

the occlusion, not TMJ elements position. He 

stated that CR is induced at the moment when 

the patient can “clench the back teeth” [8]. 

After one year, Schuyler defined centric 

relation as when “the upper lingual cusps lie 

in the central fossa of the opposite lower 

premolars and molars” [8]. 

In 1946, Thompson based his opinion 

about CR on TMJ components internal 

relationship and stated that “some believed 

that in the centric relation, the condyles were 

in the most retruded position in the glenoid 

fossae, while others held that they were not” 

[8]. 

Researchers continue to formulate 

new opinions concerning CR because of 

some new findings. So, Robinson, in 1951, 

considered that the mandible “may be 

retruded beyond what we should consider 

centric in a forced retruded position”. In 1955 

McCollum and Stuart proposed a definition 

for centric relation in which the condyles are 

in the “posterior, uppermost, and middlemost 

(RUM) position in the glenoid fossa” [8]. 

Even Glossary of Prosthetic Terms 

(GPT), first edition published in 1956, 

defined centric relation as “the most retruded 

relation of the mandible to the maxilla when 

the condyles are in their most unforced 
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posterior position, in the glenoid fossa, from 

which they can makes lateral movements, at 

any level of jaw separation” [9]. We observe 

that the definition is also restrictive, it refers 

only to TMJ components, neglecting other 

elements of the stomatognathic system. We 

believe that CR is a parameter for the entire 

stomatognathic system, not a landmark for 

TMJ. 

In 1956 a new concept arose when 

Moyers observed the importance of muscle 

status in the craniomandibular relationships, 

and he defined centric relation as “the 

position of the mandible as determined by the 

first learned neuromuscular reflex for the 

control of mandibular position when the 

primary teeth were in occlusion” [4]. 

Also, Stallard in 1959 defined the 

centric relation of the mandible as “the most 

posterior, central and untranslated hinge 

position. It is a forced relationship, like all 

borderline relationships. It is the only 

maxillo-mandibular relationship that can be 

statically repeated” [6]. He was the first 

researcher who spoke about CR stability in 

time.  

In 1960 the second edition of GPT 

reformulated the centric relation definition as 

“the most posterior relation of the mandible 

to the maxilla in a proper vertical dimension 

of occlusion” and gave six other definitions. 

It was the first time when occurred a 

reference to a bone landmark of the 

stomatognathic system. From our point of 

view vertical dimension is very important in 

the stability and correctness of CR. But in the 

same year, Avant declared the “seven 

definitions of centric relation” in GPT-second 

edition as “regrettable” and stated that the 

centric relation is a bone-to-bone 

(mandibular-maxillary) relationship, while 

what centric occlusion is a tooth-to-tooth 

relationship (mandibular teeth to maxillary 

teeth) [8]. We observed that the author 

considered CR a different concept of centric 

occlusion (CO). We believe that CO is a 

landmark of CR. 

Also, McCollum in 1960 defined the 

CR as “the most retruded position of the idle 

condyles in the glenoid fossa“ [10]. We 

observed that persists the unilateral vision on 

CR. 

Later in 1964 Boucher renewed the 

idea from GPT's second edition and stated 

that “CR is the most posterior relationship of 

the mandible to the maxilla in the proper 

vertical relationship.” Graber in 1966 

considered CR to be an “unforced, neutral 

position of the mandible and deviates neither 

to the right nor to the left and is neither 

protrusive nor retrusive” [8]. Seems to be the 

first time when the mandible position is 

important, not only TMJ components 

relationships. 

After 1966 the vision about CR 

became more complex and Glickman stated 

that CR is “the most retruded position to 

which the mandible can be moved by the 

patient's musculature”. Goldman and Cohen 

(1968) defined CR as “the most posterior 

relationship of the mandible to the maxilla 

from which lateral movements can be made” 

[8]. We observed that the CR is defined in 

correlation with the stomatognathic system 

muscles' balanced contraction and mandible 

dynamics. 
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The 3rd edition of GPT, in 1968, 

defined the CR as the most retruded 

physiological relationship of the mandible to 

the maxilla and from which the individual 

can make lateral movements”. It is a position 

that can exist at different degrees of jaw 

separation. It appears around the terminal 

hinge axis [11]. This seems to be the first time 

when CR is not considered restrictive and it 

is analyzed in clinical and physiological 

context.  

In 1983 Gilbe declared that a 

revolution in definition was achieved by 

Dawson in 1973, who defined CR as “the 

most superior position the condyle can 

assume in the glenoid fossa and it is not 

unstrained” [12]. We consider his vision 

revolutionary because he described CR in the 

context of the stability of occlusion, muscles, 

and TMJ, conferring to CR the 

craniomandibular relationship status. 

Smith in 1975 concluded that CR was 

the “most retruded position of the mandible” 

because he began to use Gothic arch tracing 

devices. He noticed that this method provided 

the most retruded and most repeatable 

position and was therefore the most accurate 

method [5]. 

In 1977 the fourth edition of GPT 

changed the previous opinion and defined CR 

as “the relationship of the jaw when the 

condyles are in their most posterior position, 

free in the glenoid fossa, with some degree of 

separation of the jaws from which lateral 

movements can be made” [13]. Also, in the 

same year Williamson et al. stated that the 

hinge axis and CR are the same; adding that 

this axis occurs when the mandible is in CR 

and a pure rotational movement of the 

mandible occurs in the sagittal plane [14]. We 

notice that researchers confuse the two terms: 

hinge axis and CR, a fact that probably 

caused even more confusion among the 

practitioners of the time. 

The confusion between the two terms 

persisted in 1979 when Lucia stated that “the 

mandible is in CR when the centers of 

vertical and lateral movement are in the 

terminal hinge position” [15].  

In the same year (1979), Jankelson 

came up with a revolutionary, full-of-

meaning idea: CR was in fact Myocentric 

(Neuromuscular) Occlusion. He considered 

that “registration of myocentric occlusion is 

achieved by isotonic muscle contraction that 

originates from the rest position. Rest 

position becomes the launch pad from which 

subsequent isotonic muscle contractions lift 

the mandible on a relaxed trajectory through 

the interocclusal space to the position of 

myocentric occlusion. Achievement of this 

physiologic goal in everyday clinical practice 

has now become a reality with the availability 

of appropriate instrumentation and 

development of practical clinical techniques” 

[16]. Jankelson uses the term myocentric 

relationship and myocentric occlusion, both 

based on proprioceptive reflexes to balance 

the contraction of antagonistic muscle groups 

[17]. 

Myers et al. in 1980 defined CR as 

“the most posterior unforced relationship of 

the mandible to the maxilla at a certain degree 

of jaw separation”. They stated that the more 

posterior the condyles, the more acceptable 

the position [18]. This position may not 
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always be possible due to previous disc 

dislocation. It is probably the first time that 

CR is seen as the starting point of mandibular 

dynamics, with deep correlations in 

stomatognathic system functionality.  

In 1985, Dawson stated that “CR is 

achieved when the disc-condylar assembly is 

properly aligned and in the best position 

relative to the eminence regardless of tooth 

position or vertical dimension” [19]. It seems 

that the vision starts to become wider, 

involving the role of occlusion and the 

vertical dimension, as well as the fact that 

they can influence each other. 

Next editions of GPT number 5 and 6 

(1987, 1994) defined CR as 'the relationship 

of the mandible to the maxilla when the 

condyles are in their most posterior position 

in the glenoid fossa and from which free 

lateral movements can be made to the usual 

vertical dimension normal for the 

individual”. The definition seems to be more 

and more complex, involving more factors 

and gaining functionality and individuality 

accents.  

One of the most accurate definitions 

given to CR was formulated in 1989 by 

Burlui, Romania: centric relation is "meant 

that mandibular position obtained by the 

balanced contraction of the masticatory 

muscles, which determines the 

correspondence of the median 

craniomandibular planes, a correct vertical 

dimension (in occlusion for the dentate 

patient), with the condyles centered in the 

glenoid cavity" [17]. This definition offered 

a three-dimensional localization of the 

mandible's position in relation to the skull 

and implied the engagement of all 

components of the stomatognathic system. 

Also, he introduced the notion of 

fundamental cranio-mandible relationships, 

referring to Rest Position, Centric Relation, 

Occlusion. In this context CR acquires new 

values, as well as a special importance in the 

balance or rehabilitation of stomatognathic 

system.  

Also, in 1944 the American College 

of Prosthodontists defined CR as “the spatial 

relationship between the maxilla and 

mandible, where the condyles relate to the 

articular eminence in a ventro-cranial 

position, with the pars intermedia of the disc” 

[20].  

Edition number 7 of GPT in 1999 

changed the definition: the centric 

relationship as “a maxillomandibular 

relationship in which the condyles articulate 

with the thinnest avascular portion of their 

respective disks with the complex in the 

anterosuperior position against the shapes of 

the articular eminences. This position is 

independent of tooth contact. This position is 

clinically discernible when the mandible is 

directed superiorly and anteriorly and 

restricted to a purely rotary movement about 

a transverse horizontal axis [21]. The authors 

of GPT 5 (1987) stated that “this term (CR) 

is in obsolescence”.  

Finally, the authors of the GPT 8th 

edition (2005) went on to give the following 

seven acceptable definitions for CR [9]. 

1: a maxillomandibular relationship 

where the condyles articulate with the 

thinnest avascular portion of the discs with 

the complex in an anterosuperior position 
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relative to the edges of the articular 

eminences. This position is independent of 

tooth contact. This position is clinically 

discernible when the mandible is oriented 

superiorly and anteriorly. It is limited to a 

purely rotational movement around the 

transverse horizontal axis (GPT-5). 

2: the most retruded physiological 

relationship of the mandible with the maxilla 

and from which the individual can make 

lateral movements. It is a relationship that 

can exist at different degrees of jaw 

separation. Occurs around the terminal hinge 

axis (GPT-3) 

3: the most retruded relationship of 

the mandible to the maxilla when the 

condyles are in the most posterior unforced 

position in the glenoid fossa from which 

lateral movements can be made at a certain 

degree of jaw separation (GPT-1) 

4: the most posterior relation of the 

lower jaw to the upper one from which lateral 

movements can be made to a certain vertical 

dimension (Boucher) 

5: a maxillo-mandibular relationship 

in which the condyles and discs tend to be in 

the centro-superior position The position has 

been difficult to define anatomically but is 

determined clinically by evaluating the 

mandible pivot on a fixed terminal axis (up to 

25 mm). It is a relationship of the mandible 

to the maxilla determined clinically when the 

disc-condyle assembly is in their most 

superior position in the glenoid fossa and 

against the distal slope of the articular 

eminence (Ash) 

6: the relationship of the mandible 

with the maxilla when the condyles are in the 

upper and most posterior position in the 

glenoid fossa. This position may not be able 

to be recorded in the presence of dysfunction 

of the masticatory system. 

7: a position of the mandible 

determined clinically by placing both 

condyles in their supero-anterior position. 

This can be determined in patients without 

pain or TMJ disorders (Ramsfjord). 

In 2004 Christensen said that he and 

the majority of practitioners “accept the 

concept that CR is the most comfortable 

posterior location of the mandible when it is 

bilaterally manipulated gently backward and 

upward into a retrusive position”. However, 

in the last 20 years, CR was no longer 

considered the most posterior and retruded 

position of the condyles in glenoid fossae [4]. 

In 2003 Nuelle and Alpern simply 

stated as ‘no dentist is knowledgeable enough 

to know the proper three-dimensional 

position for two asymmetrically angulated 

condyles, irregularly and individually 

suspended in a polycentric hinge joint [22]. 

From this discussion, it is established that a 

much-needed terminology for a more specific 

description of CR is needed [1].  

Okeson has a different vision. He 

attempted to clarify the uncertain position of 

condyles in glenoid fossae by pointing out 

that positional stability of the condyles is 

determined by the force vector of the elevator 

muscles that pull the condyles into a supero-

anterior position against the posterior slopes 

of the articular eminences, which are suited 
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to withstand forces. Okeson describes this 

jaw relationship as the ‘musculoskeletally 

stable’ (MS) position [23,24]. 

Okeson follows Jankelson's idea and 

emphasizes the role of the neuromuscular 

factor in obtaining CR. It is a step forward 

because it practically highlights the 

importance of both muscle and skeletal 

(bone) parameters in CR stability. 

GPT the 9th edition in 2017 

established that CR is “a maxillomandibular 

relationship, independent of tooth contact, in 

which the condyles articulate in the antero-

superior position against the posterior slopes 

of articular eminences. In this position the 

mandible is restricted to a purely rotary 

movement from this unstrained, physiologic, 

maxillomandibular relationship, the patient 

can make vertical, lateral, or protrusive 

movements. It is a clinically useful, 

repeatable reference position” [25]. 

In 2021, Zonnenberg et al. concluded 

that the term “centric relation” should be 

abandoned. Instead, it appears that every 

individual has a unique temporomandibular 

joint relationship that cannot be described by 

any singular term. In healthy dentate patients, 

this relationship is determined by the 

maximum intercuspation of the teeth and 

should therefore be considered as 

biologically acceptable [26].  

Discussion 

Understanding the principles and 

concepts that define centric relation is of 

significant relevance in communicating with 

healthcare professionals and providing 

patient care. As such, achieving consensus on 

agreement or disagreement assists in 

validating the CR definition that is essential 

for education, patient treatment, and clinical 

research [2]. 

The fundamental issue of most 

definitions is to confuse the registration of the 

centric relation with the registration of the 

axis of pure rotation of the mandible (hinge 

axis). Indeed, during the registration of the 

hinge axis, the mandible is positioned on the 

midline with the condyles retruded into the 

glenoid cavity, preserving the possibility of 

lateral mandibular movements. The hinge 

axis maintains its position at different vertical 

dimensions, starting with the vertical 

dimension of occlusion, continuing with the 

vertical dimension in the rest position, and 

ending with the vertical dimension from the 

moment of transition from the pure rotational 

movement to the combined movement of 

rotation and translation, which involves the 

anterior mobilization of the condyles and the 

antero-inferior mobilization of the 

instantaneous axes of rotation. The second 

limit of the mandibular position corresponds 

to an opening between the incisal edges of 19 

mm according to Posselt and 27 mm 

according to Ramfjord and Ash [17]. 

From what has been presented so far, 

it follows that the definition of the centric 

relation has known various formulations, due 

to the different interpretations given to this 

important mandibular-cranial position, 

evolving from establishing the centric 

position of the condyles in the glenoid 

cavities, to specifying the mandibular-cranial 

relationships in the three directions of space: 

sagittal, transverse, vertical. 
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The CR must be seen as the result of 

the interdependence of the anatomical factors 

that form the morphological support of the 

mandibular-maxillary relationship with the 

functional factors, within which a 

fundamental role belongs to the masticatory 

muscles and proprioceptive reflexes. Clinical 

factors can also modify the CR in any phase 

of its realization. Given the great anatomical 

variability and the complexity of the 

physiological processes of CR inducing, it is 

difficult and demanding to determine the 

correct centric relation, until now there is no 

satisfactory determination method. The CR 

must be the expression resulting from the 

anatomical and functional positioning at the 

same time, verified in parallel by 

complementary exams (tomography, CT, 

MRI, and electromyography). The centric 

relation is an active position, acquired 

through the combined action of anatomical 

factors with functional and clinical ones [27]. 

Conclusions 

In the era of evidence-based medicine 

(dentistry), CR remains a controversial field, 

especially from the point of view of the 

clinical approach of patients with 

temporomandibular disorder.  

The evolution of the CR concept and 

definition, starting from the exact 

specification of the maxillomandibular 

relationship, the TMJ elements, and the hinge 

axis and until the “abandonment” of the 

notion due to the individuality of the patients, 

should be seen in the context of the 

functionality and adaptability of the 

stomatognathic system. 
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