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A survey to determine agreement regarding the definition
of centric relation
Gary Goldstein, DDS,a Mark Andrawis, DMD,b Mijin Choi, DDS, MS,c

Jonathan Wiens, DDS, MSD,d and Malvin N. Janal, PhDe
ABSTRACT
Statement of problem. The definition of centric relation (CR) has been both controversial and
divisive, with little consensus.

Purpose. The purpose of this study was to determine whether agreement can be reached on a
definition for CR among the Fellows of the Academy of Prosthodontics, the organization that writes
the Glossary of Prosthodontic Terms.

Material and methods. A survey of the Fellows of the Academy of Prosthodontics was conducted
at the organization’s annual business meeting.

Results. Of the 83 eligible Fellows in attendance, 72 responded to the survey, a response rate of
86%. Of those, the 5 responders who did not indicate a preferred definition and the 2 that chose 2
definitions were censored, yielding an analyzable sample of 65 for the definitions. The most
common definition received 19 votes, the next 16, and the third 13, with the other 6 definitions
receiving from 2 to 5 votes. Some of the variability in definition depended on the era of training.

Conclusions. Disagreement and confusion continues regarding the definition of centric relation.
Some of this disagreement can be explained by training era. (J Prosthet Dent 2017;117:426-429)
Although the concept of centric
relation (CR) is deemed to
have educational importance,
research relevance, and clini-
cal significance,1 its definition
has been described as both
controversial and divisive, with
little consensus. The latest
version of The Glossary of Pros-
thodontic Terms2 lists 7 possible
definitions, contributing to the
maelstrom. It is safe to say that
the conflict over the definition
has puzzled the dental com-
munity. A survey3 conducted to
determine consensus between
oral and maxillofacial surgeons

and orthodontists showed a lack of consistency. This was
confirmed in a survey of 7 dental schools by Jasinevicius
et al,4 who also found a low level of consensus regarding
the use and definition of CR.

Several studies investigated the techniques between
recording CR and maximal intercuspation position (MIP).
Williamson,5 using laminagraphy to record the condylar
positionwith 2 different CRmethods, found a difference in
position between the 2 techniques on 20 asymptomatic
individuals. Ismail and Rokni,6 using right and left lateral
temporomandibular joint (TMJ) radiographs of both con-
dyles of young, asymptomatic patients with angle class I
occlusion, found that, in CR, both condyles were placed
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more posteriorly and superiorly than when the patients
were in theMIP. They also reported that the condyles inCR
had “equal spatial distances anteriorly and posteriorly.”

Magnetic resonance imaging (MRI) studies7-9 have
examined the CRposition, but, in all instances, the diskwas
the main focus and not the position of the condyle in the
fossa. Cone beam computed tomography (CBCT) was used
by Ikeda et al,10 who assessed 24 joints in 22 young patients
(range: 12 to 25 years of age) who underwent orthodontic
treatment and reportedmean axial and coronal joint spaces.
Other studies11-13 examining the anatomic position of the
condyle in MIP and CR using CBCT found no differences
between the CR and MIP positions. In a review of the
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Figure 1. Gothic arch tracing showing protrusive, right, and left lateral
tracings. CR at sharp apex. CR, centric relation; P, protrusive path.
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Figure 2. Posselt diagram. 1, centric relation; 2, intercuspal position
(term used in article by Posselt18); 3, protrusion; 4, edge to edge; 5,
mandible past maxilla; H, pure rotation; h, habitual closure; X, rest
position.

Clinical Implications
Understanding the principles, concepts, and
definition of centric relation is of significant
relevance when restoring or modifying a patient’s
occlusion. The analysis of eccentric functional
occlusal positions benefits by having a repeatable
point of reference that is independent of tooth
contact from which to make an analysis and plan
treatment. Therefore, the definition of the term
centric relation is essential for education, patient
treatment, and clinical research.
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controversies over the last few decades, Palaskar et al14

concluded that “the definition of CR needs to be clinically
oriented, to lessen the confusion and controversies, by
eliminating clinically invisible parts from the definition.”

Therefore, the purpose of this survey was to determine
whether agreement could be reached on a definition of CR
among the Fellows of the Academy of Prosthodontics.

MATERIAL AND METHODS

After pretesting, a paper survey was conducted of the
Fellows of the Academy of Prosthodontics in April 2015.
The survey included the following demographic informa-
tion: year of graduation from dental school, date of grad-
uation, and state of graduation; if not in the United States,
what country? Was a postgraduate program in prostho-
dontics completed, and if so, in what state? If a post-
graduate program in prosthetics was not completed in the
United States, what country was it complete in? Was the
respondent American Board of Prosthodontics certified?

The body of the survey included a Gothic arch tracing, a
Posselt diagram,18 the 7 definitions of CR in the current
glossary (GPT-8) plus 2 newproposed definitions (numbers
3 and 4 on the survey), and 4 clinical scenarios where CR
may ormay not have been used as a reference position. The
data were imported into statistical software (IBM SPSS
Statistics v22; IBM Corp), and, after a 10% audit of the data
entry revealed no errors, cross tabulations were run to
determine associations among demographic variables and
survey items. A chi-square or Fisher exact test was used to
determine the statistical significance (a=.05).

RESULTS

Of the 83 eligible Fellows in attendance, 72 responded to the
survey, a response rate of 86%. Sixty-four percent of the re-
spondents listed “university-based” as their primary activity,
and 34% listed “private practice.” Ninety-nine percent
completed a postgraduate prosthodontics program, 64%
were diplomates of the American Board of Prosthodontics,
whereas others indicated similar international certifications.
Goldstein et al
Ninety-four percent of the respondents agreed that
the apex of the Gothic arch represented CR (Fig. 1), and
86% agreed that position 1 on the Posselt diagram rep-
resented CR (Fig. 2). Rates of responses to these items
were statistically similar for the 2 definitions of CR and
for the breakdown of each demographic characteristic.

The frequencies of the responses to the definitions for
CR are listed in Table 1. Five responders did not indicate a
preferred definition, and 2 chose 2 definitions. The double-
answer responses were censored, giving an analyzable
sample of 65 for definition. The definitions were first
grouped into 2 major classes: those who identified
anterior-superior as the position of the condyle in the fossa
and those who did not and then related to demographic
THE JOURNAL OF PROSTHETIC DENTISTRY



Table 1. Frequencies of definitions of centric relation

Definition
Frequency,

n

The most posterior relation of the lower to the upper jaw from
which lateral movements can be made at a given vertical
dimension

5

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 eminencies. This position is independent of
tooth contact. This position is clinically discernible when the
mandible is directed superior and anteriorly. It is restricted to a
purely rotary movement about the transverse horizontal axis.

16

A maxillomandibular relationship, independent of tooth contact, in
which the condyles articulate in the anterior-superior position
against the posterior slopes of the articular eminences. In this
position, the mandible is restricted to a purely rotary movement. In
this unstrained, physiologic, maxillomandibular relationship, the
patient can make vertical, lateral or protrusive movements. It is a
clinically useful, repeatable reference position for mounting casts.

19

The most physiologic retruded relationship of the mandible to the
maxilla independent of tooth contact with the condyle restricted to
a purely rotational movement as a starting point for vertical, lateral
or protrusive movements; a clinically useful repeatable reference
position for mounting casts

13

The most retruded physiologic relation of the mandible to the
maxillae to and from which the individual can make lateral
movements. It is a condition that can exist at various degrees of
jaw separation. It occurs around the terminal hinge axis

3

The most retruded relation of the mandible to the maxillae when
the condyles are in the most posterior unstrained position in the
glenoid fossae from which lateral movement can be made at any
given degree of jaw separation

3

A clinically determined position of the mandible placing both
condyles into their anterior uppermost position. This can be
determined in patients without pain or derangement in the TMJ

3

A maxilla to mandible relationship in which the condyles and disks
are thought to be in the midmost, uppermost position. The
position has been difficult to define anatomically but is determined
clinically by assessing when the jaw can hinge on a fixed terminal
axis (up to 25 mm). It is a clinically determined relationship of the
mandible to the maxilla when the condyle disk assemblies are
positioned in their most superior position in the mandibular fossae
and against the distal slope of the articular eminence

2

The relation of the mandible to the maxillae when the condyles are
in the uppermost and rearmost position in the glenoid fossae. This
position may not be able to be recorded in the presence of
dysfunction of the masticatory system

2

TMJ, temporomandibular joint.

Table 2. Frequency of CR definitions, separated by condylar position and
by year of graduation

Dental School Graduation Year Ant/Sup Other Definitions

1970 or earlier 0 10

1971-1980 14 10

1981-1990 12 7

1991-2000 9 3

2001-2010 0 1

Ant, anterior; CR, centric relation; Sup, superior.

Table 3. Frequency of responders who use CR or MIP when recon-
structing both arches by condylar position

Reconstructing Both Arches Ant/Sup Other Definitions Total

MIP 0 3 3

CR 34 27 61

Sometimes 1 1 2

Ant, anterior; CR, centric relation; MIP, maximal intercuspation position; Sup, superior.

Table 4. Frequency of responders who use CR or MIP when recon-
structing 1 arch by condylar position

Reconstructing One Arch Ant/Sup Other Definitions Total

MIP 6 5 11

CR 28 25 53

Sometimes 1 1 2

CR, centric relation; MIP, maximal intercuspation position.
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information. Those respondents who graduated dental
school before 1970 all chose a definition that did not
include anterior-superior (Table 2) and were significantly
different in that respect from those who graduated after
1970.Definition choice rateswere statistically similar in the
breakdown of each demographic characteristic.

Ninety-five percent of respondents reported using CR
as the basis for a reconstruction of both arches (Table 3),
and 83% reported using CR as the basis for reconstruc-
tion of one arch (Table 4). Preferences reversed when the
respondents were asked about the reconstruction of 1
quadrant in 2 arches, where 73% indicated they would
use MIP (Table 5) or 1 quadrant in 1 arch and where 92%
indicated they would use MIP (Table 6). Rates of pref-
erence for these 4 clinical scenarios were statistically
similar for the 2 definitions of CR and for the breakdown
of each demographic characteristic.
THE JOURNAL OF PROSTHETIC DENTISTRY
DISCUSSION

The majority acceptance of CR as being at the apex of the
Gothic arch tracingwould seem to confirm the use of CR as
a repeatable reference positionwhenmounting casts on an
articulator to be used as a starting position in developing an
occlusal scheme. However, although 94% of the re-
sponders agreed thatCRwas at the apexof theGothic arch,
only 66% chose a definition that related to that statement.

Eighty-six percent of the respondents agreed that
position 1 on the Posselt diagram, the first point of tooth
contact when the condyle is purely rotating, represented
CR. A similar number, 81%, chose a definition that
relates to “a pure rotational/rotary movement.”

Although MRIs are useful in identifying the position
and health of the articular disk, determining the position
of the condyle based on an estimation of radiolucent
spaces is untenable and not universally accepted. The CT
and CBCT scans are more reliable and accepted tech-
niques for determining hard tissue anatomy and
pathology.

In the study by Ikeda et al,10 the authors did state that
one of the inclusion criteria was a CR-MIP difference
measured at the condylar position with a condylar po-
sition indicator. However, they never stated whether the
scans reported were made in MIP or CR. What was
interesting in the Brazilian studies11-13 was that, contrary
to previous studies,5,6,10,15 no significant differences were
Goldstein et al



Table 5. Frequency of responders who use CR or MIP when recon-
structing one quadrant in both arches by condylar position

Reconstructing One Quadrant
in Both Arches Ant/Sup Other Definitions Total

MIP 24 22 46

CR 9 8 17

Sometimes 1 1 2

Ant, anterior; CR, centric relation; MIP, maximal intercuspation position; Sup, superior.

Table 6. Frequency of responders who use CR or MIP when recon-
structing one quadrant in one arch by condylar position

Reconstructing One Quadrant
in One Arch Ant/Sup Other Definitions Total

MIP 33 27 60

CR 2 3 5

Sometimes 0 1 1

Ant, anterior; CR, centric relation; MIP, maximal intercuspation position; Sup, superior.

March 2017 429
found in the condylar positions between CR and MIP. In
those studies, the right and left condyles were scanned in
both positions, and measurements were made in the
posterior, superior, and anterior positions. While there
were differences in most of the measurements, the large
standard deviations and small sample size prevented
finding statistical significance. The authors suggested
that the study population of young asymptomatic adults
with no missing teeth or pathology and the small sample
size could have affected the interpretation of their results.
For the patient in need of reconstructive dentistry, the
logic is that the patient has a pathologic or mutilated
occlusion and/or occlusal instability16 and that the
existing MIP is different than the one before tooth loss.
As a result, the results of the CR-MIP studies in young
adults with complete dentition may not relate to patients
in need of extensive prosthodontic care.

Given anatomic variations, especially in the head of the
condyle, normative data for determining the condylar posi-
tion are currently unavailable.We do not have consensus on
where the measurements on the condyle should be made,
what CBCT cut/cuts should be used, or agreement on the
accepted manner of positioning the condyle in the CR
position. In addition, given human research regulations,
approval for high strength studies with limited bias and high
validity is unlikely.

Although clinicians and educators refer to CR, there is
a lack of agreement on which definition of CR is best. In
the current study, only 29% (19 of 65) of the responders
chose the definition proposed as the new one to be used
in the 9th Edition of the Glossary of Prosthodontic Terms.
It should be noted that survey consensus was observed on
“the intra-oral position, a pure rotary/rotational position
and a position from which lateral excursions can be
made,” suggesting that when defining CR, the focus
should be on intraoral rather than intracranial descriptors
or attributes. As such, Peter Scharer’s comment that
Goldstein et al
for CR “there is very little evidence for any condylar
position,”17 still holds true. Future consensus surveys
should focus on emphasizing the attributes and param-
eters that will acceptably define CR for uniform usage.

CONCLUSIONS

Disagreement and confusion continues regarding the
definition of centric relation. Some of this disagreement
can be explained by the era of training.
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