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Abstract

Introduction: The evolution of imaging in dentistry has provided several advantages for
the diagnosis and development of treatment plans in various dental specialties. Examina-
tions as nuclear magnetic resonance, computed tomography and cone beam volumetric
tomography, as well as 3D reconstruction methods, have enabled a precise analysis of oro-
facial structures. Allied to this fact, the effects of orthodontic treatment on temporoman-
dibular joint (TMJ) could be evaluated with the accomplishment of clinical studies with
appropriate designs and methodologies. Objective: This study, a systematic literature re-
view, had the objective of analyzing the interrelation between orthodontic treatment and
TMJ, verifying if orthodontic treatment causes changes in the internal structures of TMJ.
Methods: Survey in research bases MEDLINE, Cochrane, EMBASE, Pubmed, Lilacs and
BBO, between the years of 1966 and 2009, with focus in randomized clinical trials, lon-
gitudinal prospective nonrandomized studies, systematic reviews and meta-analysis. Re-
sults: After application of the inclusion criteria 14 articles were selected, 2 were random-
ized clinical trials and 12 longitudinal nonrandomized studies. Conclusions: According to
the literature analysis, the data concludes that orthodontic treatment does not occur at
the expense of unphysiological disc-condyle position. Some orthodontic mechanics may
cause remodeling of articular bone components.
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INTRODUCTION

The effects of orthodontic treatment on Tem-
poromandibular Joint (TMJ) are still subject to
doubts and discussions. The use of complementary
exams has always been a constant in the evalua-
tion of this interrelation and can be exemplified by
conventional radiographic examinations that were
widely used to assess the implications of orthodon-
tic treatment on the TMJ. However, this modality
of imaging examination has limitations, because the
TMJ is one of the structures of the human body
more difficult to be well visualized radiographi-
cally due to overlapping of several adjacent bony
structures. Thus, the effects of orthodontics on TMJ
structures are still controversial.

With the advent of imaging examinations with
specificity, sensitivity and greater accuracy in the
reproduction of articular anatomic structures,
such as magnetic resonance imaging (MRI), com-
puted tomography and cone-beam volumetric
computed tomography as well as 3D reconstruc-
tion methods, this interrelationship can be evalu-
ated with greater exactness. Added to this fact,
there was accomplishment of clinical studies with
designs and more rigorous methodological crite-
ria, generating higher levels of evidence.

Thus, the general aim of this study, through
a systematic literature review was to analyze
within a context of a scientific evidence based
dentistry, the implications of orthodontics to
the TMJ and check specifically what changes
in condylar and articular disc position and joint
morphological changes that occur due to orth-
odontic treatment.

MATERIAL AND METHODS

We performed a computerized search in MED-
LINE, Cochrane, EMBASE, PubMed, Lilacs and
BBO in the period from 1966 through February
2009. The research descriptors used were “ortho-
dontics”, “orthodontic treatment”, “temporoman-

» oo«

dibular disorder,” “temporomandibular joint”, “cra-
niomandibular disorder”, “TMD”, “TMJ”, “magnetic

resonance imaging” and “tomography”, which were
crossed in search engines. The initial list of articles
was submitted to review by two reviewers, who ap-
plied inclusion criteria to determine the final sample
of articles, which were assessed by their title and ab-
stract. If there was any disagreement between the
results of the reviewers, a third reviewer would be
consulted by reading the full version of the article.
Inclusion criteria for selecting articles were:
» Studies based on magnetic resonance imag-
ing (MRI), computed tomography (CT) and/
or volumetric cone-beam tomography, which
assessed the effects of orthodontic treatment
in TMJ. Studies based only on electromyogra-
phy, cephalometric radiographs and conven-
tional radiographs were excluded, as well as
studies involving orthognathic surgery.
» Randomized clinical trials (RCT), non-ran-
domized prospective longitudinal studies, sys-
tematic reviews and meta-analysis.
» Studies in which orthodontic treatment is al-
ready completed in the assessed samples.
» Studies written in English and Spanish, and
published between 1966 and February 20009.
Thus, we excluded cross-sectional studies, clini-
cal case reports, case series, simple reviews and opin-
ions papers, as well as studies in which orthodontic
treatment had not yet been completed.

RESULTS

After applying the inclusion criteria 14 studies
were selected and the Kappa index of agreement be-
tween reviewers was 1.00. Among these studies, two
were randomized clinical trials and 12 were longitu-
dinal studies without randomization criteria (Fig 1).

Among the selected studies, 11 were based on
magnetic resonance imaging and 3 in computed to-
mography images, as shown in Figure 2. None of the
selected studies used cone-beam computed tomog-
raphy for evaluation of the TML.

The sample of articles selected by the method-
ological criteria of this systematic review is avail-

able in Table 1.
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M Randomized clinical trials B Magnetic resonance imaging
M Longitudinal studies without randomization M Computed tomography imaging
FIGURE 1 - Design of included studies. FIGURE 2 - Studies characteristics.

TABLE 1 - Studies based on imaging examination of magnetic resonance imaging, computed tomography and/or cone-beam computed tomography.

Major et al.? 1997 P, L 35tt CT F Increase in An JS

Remodeling of
Ruf, Pancherz® 1998 PL 15t MRI Herbst condylar and
glenoid fossa

Remodeling of
Ruf, Pancherz? 1999 PL 391t MRI Herbst condylar and
glenoid fossa

Carlton, Nanda® 2002 P L 106 tt cT F. FA No adverse
effects

28 tt No adverse

9
Franco et al. 2002 RCT 2810 tt MRI FA effects
Gokalp, Kurt' 2005 P L 13t MRI cc Condyl:_ar

Tnott remodeling

Kinzinger et al.” 2006 PL 0t MRI FA M
effects

Kinzinger et al.2 2006 PL 1t MRI FA LT
effects

Kinzinger et al.’® 2006 PL 151t MRI FA H T
effects

Kinzinger et al.® 2007 PL 0t MRI FA No adverse
effects

Arici et al.? 2008 RCT 30tt T FA Chan_gt_as in An and Po

30nott joint spaces

Aratetal. 2008 P L 181t MRI F (RME) No adverse
effects

Arat etal 2008 PL 18t MRI F (RME) h DT
effects

Wadhawan et al ® 2008 PL 121t MRI F.FA No adverse
effects

P= prospective; L= longitudinal; RCT= randomized clinical trial; tt= treatment; MRI= magnetic resonance imaging; CT= computed tomography;
F= fixed appliances; FA= functional appliances; CC= chincup; JS= joint space; An= anterior; Po= posterior; RME= rapid maxillary expansion.
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DISCUSSION

It becomes increasingly important to analyze
the current literature in a critical and rigorous
way to verify what level of scientific evidence
that the information generates. The application
of methodological considerations for research
— such as sample size calculation, randomiza-
tion, calibration, blinding and control of in-
volved factors —- are extremely important to
qualify the level of evidence generated. And this
information must be available for examination
and discussion for the reader.?®

Currently, the access to scientific evidences is
available through many different ways. Because of
this facility, the knowledge about the hierarchy of
the scientific evidence levels is essential for assess-
ing the quality of the study. Thus, meta-analysis,
systematic reviews and randomized clinical trials
receive the best concepts. Being aware of this fact
is important, since the vast majority of articles
published in Brazilian journals correspond to stud-
ies of low potential for direct clinical application.

Magnetic resonance imaging and computed
tomography are methods with higher diagnostic
accuracy compared with conventional radiology,
because of greater anatomic resolution they pro-
vide. CT is the ideal method for assessment of
bone structures, whereas MRI allows the study
of soft tissues, including intra-articular disc. Both
methods often complement the study of abnor-
malities of the temporomandibular joint (TMJ),
thus becoming important tools in the differential
diagnosis of various diseases in this region.!!

Computed tomography is the examination of
choice to evaluate TMJ bony structures, especially
for the diagnosis of fractures, joint deformities, an-
kylosis and tumors. There is no overlapping of any
other structure, enabling assessment of the quality
and bone density.® Similarly, MRI is the gold stan-
dard for the representation of soft tissue and posi-
tioning of the TMJ articular disc,'” allowing infor-
mation about the position, function and form of
the articular disc and conditions of muscle tissues

and ligaments, as well as assessment of severity of
various disorders: trauma, arthritis, arthrosis and
neoplastic degeneration.!?

Also, the cone-beam computed tomography
allows visualization of structures of reduced di-
mensions with minimal radiation exposure for pa-
tients and less operating time than conventional
CT. This imaging modality has several applica-
tions, assisting in the diagnosis and in the treat-
ment plan in different dental specialties.® The
cone-beam tomography has a relevant importance
in diagnosis, localization and reconstruction of to-
mographic images with excellent precision, aiding
in therapeutic decisions.*

Clinically, the scientific evidences indicate
for a tendency of no association between orth-
odontic treatment and temporomandibular
disorders (TMD), in other words, orthodontics
does not increase the prevalence of signs and
symptoms of TMD, with longitudinal and ex-
perimental-interventionist studies,”®131025 gys-
tematic review?* and meta-analysis'® corrobo-
rating that. Also, with the analysis of imaging
studies, according to the methodological crite-
ria adopted by this systematic review, it appears
that orthodontic movement does not cause ad-
verse effects to the TMJ.6%19-22

The systematic literature review shows that
the correct occlusal relationship between the
teeth did not cause a change in the physiologi-
cal position of the condyles and articular discs
in TMJ when MRI and CT were examined, 92122
whereas in some cases of TMD an improvement
can be obtained as a result of orthodontic treat-
ment.”'??? Some studies found changes in con-
dylar position® and in the volumes of the ante-
rior and posterior joint spaces®? due to applied
orthodontic mechanics. Furthermore, the use of
the chincup caused a morphological change in
condylar growth, which may be associated with
correction of skeletal malocclusion in conjunc-
tion with remodeling in the jaw,'? as well as the

26,27

Herbst appliance.
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The application of different orthodontic
mechanics did not cause incorrect position-
ing on the articular disc-condyle relationship.
Elastics mechanics,®* headgear,® rapid max-
illary expansion,’? Frankel functional appli-
ance,” Bionator,® fixed functional orthopedic
appliances, 222 Twin Block®® and functional
mandibular advancement appliance'® did not
cause physiological changes in the positioning
of the condyle and articular disc, whereas the
implementation or not of extraction protocols
did not change this situation.®%

Great provider of scientific evidence, ran-
domized clinical trials were found in low num-
ber in this systematic review: only two stud-
ies.>” This fact is associated with difficulties in
accomplishment of this type of study in patients
undergoing orthodontic treatment due to ethi-
cal and practical questions.'® Likewise, there

Machado E, Grehs RA, Cunali PA

were no selected meta-analysis and systematic
reviews after application of the inclusion cri-
teria. It is important to be noted that all the
selected studies presented longitudinal assess-
ments, which is the ideal study design to check
for risk factors, due to its temporal component.?®
The use of imaging examinations — CT, cone-
beam CT and MRI — in orthodontic practice, not
only for evaluating the occlusal criteria, but also
for adjacent structures, tends to become a useful
tool. Through 3D reconstruction of the surfaces
of condyle and their overlaps, detailed views of
adaptive mechanisms and its non-invasive assess-
ment may become possible in routine clinical or-
thodontics.? Through these examinations modali-
ties, allied to scientific knowledge, diagnosis and
therapeutic decision can be guided and based on
scientific evidence, in order to provide most ap-
propriate and safe treatment for patient.
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CONCLUSIONS

» This systematic literature review finds
that the correct occlusal relationship as a
result of orthodontic treatment is not ob-
tained at the expense of non-physiological
positioning of both the condyle and the
articular disc. Thus, when orthodontics is
used correctly does not cause adverse ef-
fects in the TMJ.

» The application of forces during certain
orthodontic mechanics, especially orthope-
dic situations, can cause alterations in condy-
lar growth and bone structures of the TMJ.
Thus, the mechanics application should be
performed properly and the professional
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