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Zonnenberg, Türp and Greene1 objected to the application of the 
concept of centric relation in the treatment of the majority of or-
thodontic patients based on ‘semantic, conceptual and practical rea-
sons’ (p. 1053). After carefully reading this contribution, we found 
ourselves in agreement with these authors on the lack of clarity sur-
rounding the definition of centric relation, and the controversy over 

the methods used to locate this position. However, we think that this 
article is further evidence that the topic of therapeutic position is 
still gravely misunderstood, which provides us with the opportunity 
to elucidate some crucial points.

Based on the problems and limitations of the current defini-
tion of centric relation, Zonnenberg, Türp and Greene1 concluded 
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Abstract
The recent review article by Zonnenberg, Türp and Greene ‘Centric relation criti-
cally revisited –  What are the clinical implications’? opens an important debate by 
addressing topics of central relevance in Dentistry, namely the relationship between 
occlusion and the condyle- to- glenoid- fossa position, and the need for diagnostic as-
sessment and therapeutic alteration of the condylar position in orthodontic patients. 
Zonnenberg, Türp and Greene concluded that the mandibular condyle is correctly 
situated in most orthodontic patients. Thus, in their view, orthodontists can disregard 
this aspect during treatment, and rely on the plastic properties of the masticatory sup-
porting structures, while aiming at finishing the cases in a good occlusal relationship.

We think that this approach fails to consider that biological variation of the stoma-
tognathic structures can also be pathological and that, as dental occlusion determines 
condylar relative position within the glenoid fossa, changes in the occlusion are likely 
to alter the original condylar- to- glenoid- fossa relation. Hence, we claim that whenever 
the occlusal relationship must be changed, the clinician should carefully monitor the 
condyle position and the mandibular function to prevent possible iatrogenic effects.

To advance the discourse on the topic, we invite Zonnenberg, Türp and Greene to 
clarify their definition of ‘average patient’ and their interpretation of ‘full- mouth ortho-
dontic and orthognathic treatment’, their understanding of ‘biologically acceptable con-
dylar relationship’, their justification of maximum intercuspation as reference position, 
the extent to which they think it is safe to rely on the TMJ resilience, and finally their al-
ternative to centric relation in the treatment of patients needing condylar repositioning.
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that ‘If, however, the dentist accepts an existing MIP [maximum 
intercuspation]- determined jaw relationship as being biologically 
acceptable for the vast majority of healthy dentate patients, there 
would be no need to conduct such assessments [of condylar po-
sition] as a part of routine examinations of the stomatognathic 
system’ (p. 1053). A patent confusion between what is biological 
(namely, occurring in nature, or phenotypically expressed in human 
beings) and what is clinically normal is apparent in this statement. 
Advancements in food technology in modern societies have de-
creased the selective pressure on the human masticatory system 
resulting in a high degree of morphological variation of the orofacial 
structures, or malocclusion.2 This fact must be acknowledged, but 
whether a condition is clinically acceptable should be determined 
by the practitioner based on an accurate and thorough assessment 
of the patient's signs and symptoms. Suggesting that the present-
ing condylar position in dentate patients is unquestionably correct 
because it is biologically determined is dismissive of the fact that 
biological variation (of the orofacial structures) can be pathological. 
On the other hand, it should not be assumed that a conscientious 
dentist would administer unnecessary diagnostic procedures to 
‘healthy dentate patients’.

Zonnenberg, Türp and Greene1 continued along the same line (p. 
1053): ‘… we should acknowledge that the average person will have a 
stable, repeatable and functional MIP [maximum intercuspation] that 
determines where the condyles and discs are located on their articular 
eminences. Therefore, no special assessment of the mandibular posi-
tion needs to be carried out in these subjects’. The vagueness of the 
expression ‘average person’ might lead clinicians to the wrong under-
standing that it is safe to operate under the assumption that condylar 
position is functionally correct in most people, thereby neglecting a 
proper diagnosis in these patients. In fact, they acknowledged that 
‘these so- called discrepancies [namely the sliding between CR and 
MIP] are found within the vast majority of the normal population, 
which strongly suggests that they are a normal feature of intermax-
illary relationships’. This statement emphasises the high variation of 
the occlusal relationship found in modern humans. Despite occlusal 
deviations having become ‘normal’ (i.e. frequent) in urbanised soci-
eties, it cannot be stated that, consequently, they are also clinically 
or functionally normal. Since Zonnenberg, Türp and Greene1 did not 
support their statement with relevant references, we refer to Pullinger, 
Seligman and Gornbein3 who showed that indeed a cut- off value for 
sagittal occlusal slide length can be found, corresponding to 2 mm, 
based on their sample. In fact, none of their asymptomatic subjects 
had a slide longer than 2 mm, while only 6% of them had slide length 
between 1 and 2 mm.

Zonnenberg, Türp and Greene1 described three categories of pa-
tients in which condylar relative position should be assessed for the 
establishment of a ‘new jaw relationship’ (p. 1054):

1. Edentulous (or partially edentulous) patients who 
require construction of partial or full removable den-
ture prostheses.

2. Patients who need full- mouth reconstruction, with 
or without implants.

3. Patients who need full- mouth orthodontic and/or 
orthognathic therapy.

Two observations follow with regard to their point 3. First, it is 
unclear to us which patients the authors include within this cate-
gory, but, if our understanding is correct, these subjects are those 
requiring a change of the occlusal relationship. In this case, the 
majority of the orthodontic patients might fall into this category. 
Second, any orthodontic intervention might have an influence on 
the stomatognathic system potentially affecting the temporoman-
dibular joint (TMJ) configuration and, thus, its function. Therefore, 
a thorough functional diagnosis can alleviate unwanted iatrogenic 
events. In fact, as the authors' main claim is that MIP determines 
condylar position within the glenoid fossa, it is logical to assume 
that changes in the occlusion can potentially alter the original po-
sition of the condyles. Hence, if it is clinically established that the 
position of the condyles is functionally correct in a certain patient, a 
considerate practitioner should make sure that this spatial relation-
ship is not altered through time by orthodontic or prosthodontic in-
terventions. In this perspective, clinical and functional assessments 
of the stomatognathic system are crucial for monitoring the course 
of the treatment for the safety of patients and within the principles 
of good medical practice. Instead, Zonnenberg, Türp and Greene1 
suggested that clinicians should rely on the capacity of the patients' 
TMJ structures to adapt through remodelling, which, we wish to re-
mind, is reduced in case of TMJ inflammation or degenerative dis-
orders, and is certainly more limited in adults than in children. It is 
also unclear what the effects of such a therapeutic approach might 
be on children's growth and health of the stomatognathic system in 
the medium and long terms.

On p. 1053, it is reported that The term “CR” is conceptually 
flawed because it is based upon the assumption that there is a place 
where condyles “should be”. While the position of the condyles 
within the fossae varies greatly in modern humans and changes 
through the lifespan of an individual, it has been demonstrated that 
TMJ skeletal morphology is associated with disc derangement dys-
functions.4 Thus, the relative position of the condyles within the 
glenoid fossa has functional implications, and it also seems that 
small changes in this relationship deriving from occlusal treatment 
result in an improvement of the symptoms in patients with temporo- 
mandibular disorders.5 Accordingly, it is reasonable to assume that 
changes of the condylar position might also negatively affect the 
health of the masticatory organ.

In summary, to bring clarity into the debate, Zonnenberg, Türp 
and Greene1 are invited to clarify:

1. What they mean with average patient and which morphological, 
functional, diagnostic, demographic, criteria they use to define 
the average orthodontic patient.
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2. Their interpretation of full- mouth orthodontic and orthognathic 
treatment, namely which therapeutic goal these are intended to 
reach.

3. Their understanding of what is biologically acceptable in clinical 
settings, both in general and with respect to the relationship be-
tween occlusion and TMJ.

4. How they think MIP can define or allow to infer the condylar posi-
tion within the glenoid fossa in orthodontic patients.

5. How MIP can be used as a diagnostic reference if the goal of an 
orthodontic treatment is to change the occlusal relationship.

6. Based on which clinical or biomechanical evidence can they 
suggest that it is safe to administer orthodontic treatment re-
lying on the resilience and adaptability of the stomatognathic 
system rather than on comprehensive diagnostic and functional 
examination.

7. Additionally, they should explain their ‘proposals for a new per-
spective regarding how the condyle and disc should be related 
to the skull’ (p. 1052) in the patients presenting with ‘mandibular 
instability’.

In our view, association between morphology and function 
should be assessed comprehensively and investigated in relation to 
the occurrence and severity of symptoms. For this purpose, several 
monitoring approaches have been shown to be useful, including di-
agnostic imaging, jaw tracking systems6 and electromyograms. The 
use of accurate terminology is fundamental for beginning an expert 
debate on such a complex subject. The definition of centric relation 
in The Glossary of Prosthodontic Terms- 97 was published after ex-
tensive debate and received a ‘consensus’ of only 29% among ex-
perts responsible for this definition. It is evident that crucial points 
must be addressed before this or other more suitable terms could 
be successfully used for diagnostic and research purposes. Hence, 
we agree with Zonnenberg, Türp and Greene that the term centric 
relation should be abandoned, and relaunch the use of Reference 
Position (RP) both for diagnostic and therapeutic purposes, namely 
an unstrained retral border position sensu Piehslinger, Celar, Celar, 
Jäger and Slavicek8 (see also ref. 9), which is obtained without ex-
ploiting the shock- absorbing properties of the retrodiscal tissues. 
Differently from centric relation, the term Reference Position is 
advantageous because it is not evocative of a predetermined con-
figuration of the condyle within the glenoid fossa. As explained in 
reference8 (p. 69), when Reference Position is achieved: ‘The man-
dible is in physiologic retral border position. All structures of the 
joint are unloaded, that is, the ligaments are not in tension in any 
direction. There is only minimum muscle activity and no pressure 
on cartilaginous structures’. In fact, Gerber10 had already warned 
against forcing a retruded position of the mandible because of 
iatrogenic risks. Finally, the high reproducibility demonstrated for 
Reference Position8 is further evidence of the clinical validity of this 
approach.

The advancement of Oral Medicine for the understanding of 
orofacial function and the improvement of diagnostics and treat-
ments depends on all stakeholders' ability to sustain an honest and 

evidence- based scientific discourse. Therefore, we are grateful to 
the Journal of Oral Rehabilitation and its Editor for hosting this open 
debate.
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