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Abstract

BACKGROUND: Previous studies have reported comprehensive visions about the correlation between the
development of dentofacial problems and postural disorder. Mostly of dentofacial issues related to mandibular
asymmetry, which can lead to erroneous treatment plans that end in frustration for both patient and orthodontist.

AIM: This paper aims to describe some evidence bases dentistry of malocclusions with asymmetry in mandibular
and trunk.

METHODS: We used different electronic databases such as PubMed Health and Google Scholar with specific
keywords such as development mandibular asymmetry, trunk asymmetry, and body posture asymmetry. In this
preliminary study, the term of imbalance body posture leads to trunk and body posture asymmetry.

RESULTS: Most of the studies reported the involvement of temporomandibular disorder in those asymmetries. We
assumed the necessity for considering development asymmetry in an examination and should be regarded as a
particular investigation procedure in orthodontic treatment.

CONCLUSION: However, the limitation in understanding the developmental asymmetries in determining the etiology
and risk factor of development mandibular asymmetry and imbalanced body posture require special investigation.

NonCommercial 4.0 International License (CC BY-NC 4.0)

Introduction

The timing of the pubertal growth spurt is
paramount in planning orthodontic treatment since the
general growth and development influence orthodontic
treatment prognosis. In human skeletal growth, the
skeletal basis of the postural is usually developed
at the same age as well as mandibular growth and
development [1], [2]. The symmetry assessment
becomes a key determinant for assessing expressions
and attractiveness in psychology and anthropology
nowadays, including facial and body posture. Design
and diagnostic techniques in solving the mystery
of development asymmetry that includes dental,
craniofacial, and body posture are limited; the world of
gnathology is required to increase the interdisciplinary
approach.

It is difficult to define which point of normal
asymmetry becomes abnormal. The sense of balance
and imbalance of clinicians and patients is often
determined. There was generalized asymmetry of the
face and body with the left-sided predominance in the
evaluation of the lateral nose, face, and body as a new
finding [3]. In dentistry, a significant facial asymmetry
may negatively affect the development of orofacial,

nutritional, and psychosocial caused functional
problems and aesthetic [4], [5], [6]. Comprehensive
evaluations of asymmetries might be one of great helps
for the physicians, physiotherapists, and dentists for
every precise diagnosis and thus selecting the best
possible functional rehabilitation techniques.

Previous studies have reported some
comprehensive visions between the development of
dentofacial problems and postural disorder. However,
the amount of dentists that was able to diagnose the
occlusal disease and of those who diagnose many
people resort to aggressive treatment modalities is still
limited. Some compensation mechanisms were occurring
within  the neuromuscular system regulating body
balance [7]. Patients with facial asymmetry usually exhibit
compensatory head posturing due to which the head is
tilted slightly to the right or left to compensate for the effect
of asymmetry. Therefore, clinicians should deliberately
orientthe patient’s head to correctany compensatory head
posture before making a proper objective and quantitative
examinations. The patient is also advised to eliminate
other compensatory mechanisms such as mannerisms
and hairstyles that might mask the asymmetric deformity,
thus misleading the treatment plan [5].

By understanding the relationship between
the stomatognathic system and body posture, we
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can improve the muscular-skeletal disorders that
are associated with temporomandibular joint (TMJ)
disorders, occlusal changes, and tooth loss [8].
Further researches also establish a direct link between
poor posture and temporomandibular disorder
(TMD) that is required to obtain proper function,
improve aesthetics, and stability [9]. Although there
are no particular conclusions in some associations
between the cephalometric variables and the surface
electromyography activity of the head, neck, and
trunk muscles, there was a possible mechanism
concerning these results and requires longitudinal
studies in the future. Hence, the objective of this
paper is to investigate malocclusions with asymmetry
in mandibular and trunk due to the multifactorial
of asymmetry and homeostasis of human beings,
especially in facial and posture.

Methodology

All  published articles were obtained in
electronic databases like PubMed Health and Google
Scholar. The search keywords included mandibular
development asymmetry, trunk asymmetry, and body
posture asymmetry.

Mandibular asymmetry

A previous study conducted in 1460 patients
at the University of North Carolina reported that the
most remarkable feature with facial asymmetry is the
deviation of the chin [10].

To understand the multifactorial of mandibular
asymmetry, a thorough, methodical diagnostic approach
is essential for the appropriate management of
patients presenting with dentofacial asymmetry [11]. In
orthodontics, we can anticipate difficulties with kinds of
treatments if we understand the concepts of symmetry
and thoroughly well informed about the complexity
of craniofacial growth. The management of patients
presenting with a mandibular asymmetry that is focusing
mainly on the treatment of developmental asymmetries
is a prime diagnostic in orthodontic treatment
nowadays [12].

Mandibular asymmetry has an embryological
origin. The facial bones morphogenesis is the climax
of complicated mechanisms that occur between
the 4" and 10" week in the life of the embryo.
A malfunction of the mechanisms of cellular migration,
cellular differentiation, or apoptosis can compromise
these processes and lead to malformations [13]. The
difficulty in treating any malocclusion with dentofacial
deformity is because it is the most prevalent among
showed vertical growth patterns [10]. Unilateral
vertical maxillary excess and mandibular asymmetry

are usually related to an occlusal cant. This explains
why dental practitioners are not able to treat most
asymmetries single-jaw surgery only [14]. Since
the development asymmetry is a complex and
multifactorial phenomenon, dental literature seldom
addresses facial asymmetry despite being highly
prevalent in the overall population. The limitation of
epidemiological studies, as well as histological and
genetic research aiming at the determination of the
etiology and the risk factors, should be advised in the
future [15].

Imbalance body posture

Body posture is defined as the result of the
relationship between proximal segments of the body
and the interconnections between all parts composing
the human body or a term that related to the asymmetry
of the halves of a human body. From a theoretical
viewpoint, the ideal posture is the condition in which
all structures combine their work to maintain static
and dynamic balance with maximum efficiency and
minimal overload and energy expense. On the contrary,
poor posture is seen as a faulty relationship between
the different body segments, requesting an increased
demand for adaptation to the support structures and
decreased equilibrium efficiency [16]. The imbalanced
body posture identic with trunk imbalance or asymmetry
and postural disorder as the phenotype of scoliosis.
These anomalies are varied in transversal, vertical, and
sagittal [17].

Mandibular asymmetry and imbalance
body posture

The symmetry of craniofacial structures
remains unaffected by moderate trunk asymmetry
in young adults [18]. While correlations between
jaw position and body posture for the cervical spine
can exist, there was a postural compensatory
mechanism that leads to mitigating the effects of jaw
position and body posture for the cervical spine in
the general population [19]. Visual perception control
is most important in orienting the head in the frontal
plane in the Swedish young adults, with moderate
trunk asymmetry and the head position maintained
by cervical spine adaption. However, there was a
significant difference between patients with a skeletal
horizontal-vertical facial axis and patients with a basal
distal-mesial position for the facial depth in pelvic
torsion [20].

There were pieces of plausible evidence for
an increased prevalence of unilateral Angle Class Il
malocclusions that are associated with scoliosis, and
an increased risk of malocclusions such as lateral
crossbite and midline deviation is apparent in children
affected by scoliosis. Then, the improvement of some
documentation regarding associations between a
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reduced range of lateral movements and scoliosis seems
convincing because it also mentioned the association
between plagiocephaly and scoliosis [21], [22].
Previous studies reported the trunk asymmetry and
postural disorder as the phenotype of scoliosis. There
was a more frequent and severe dentofacial deviation
in the spinal dysfunction with Scheuermann’s disease
than scoliosis children. Caution of early detection was
required from an orthodontics point of view [23]. In
the correlation analysis, the ramus length difference
and anterior nasal spine-menton angle had a possible
correlation with the coracoid height difference, clavicular
angle, radiographic shoulder height, and clavicle-rib
intersection difference (P < 0.05) [24].

The degree of mandibular deviation has
a high correlation with the degree of scoliosis and
trunk imbalance in a case-control study of the adult
population. There was a linear trend in the degree
of scoliosis and shoulder imbalance correlated with
the degree of mandibular deviation. The direction
of mandibular deviation was the same as that of the
lateral bending of the thoracolumbar vertebrae, which
was the opposite to the direction of lateral bending
of cervical vertebrae [25]. Genetically, there was no
significant correlation between clinical parameters
vertical mandibular symmetry and scoliosis symptoms
in a genomic study of IGF-1 [26].

There was a well-preserved postural balance in
the presence of TMJ internal derangement that related to
mandibular asymmetry should be considered in potential
influence the whole-body posture that leads to TMD and
vice versa. There was no feature of any peculiar changes
in body posture [27]. Conversely, changing body posture
affected mandibular position in asymptomatic subjects
between 21 and 53 years old [28].

Malocclusion and imbalance body posture

The evaluation of postural body stability
and malocclusions in different skeletal patterns of
orthodontic patients showed decreased balance and
increased sway based on malocclusion severity.
Then a significant increase in sway area and sway
velocity postural parameters in body posture stability
between subjects with myogenic TMD compared to
healthy controls [29], [30]. The study concludes that
malocclusion is associated with the posture of the
changes, since the balance, only two studies presented
this outcome and was in a considered positive for the
worsening of static equilibrium, but with no clinical
application, and another positive for improving dynamic
balance [31]. The more extended treatment of the
malocclusions closely correlated to postural disorders
in children with spinal disorders [23]. However, there
were claims of an association between body posture
and dental occlusion in growing subjects that should
be discarded based on epidemiological observations
among 12-year-old children in ltaly [32].

The existence of clinically relevant correlations
between malocclusion traits and body posture in
population age range 10.6-16.3 years old among local
sports subjects based on posturography as a diagnostic
aid was not suggested [33]. However, it differs from
another study that reported that the sway area seems to
be the most sensitive parameter for evaluating the effect
of occlusion on body posture in healthy subjects [34].

Discussion

The individual’'s postural position can suffer
biomechanical alterations due to stomatognathic
alterations. This condition causes clinically visible
changes in dysfunctional individuals and affecting
the performance of the involved structures, including
TMJ, cervical, spinal, and leg that lead to body
posture [35], [36]. However, there were limited scientific
pieces of evidence to support an overview of preventing
postural imbalances or alteration of spine curvatures
by performing occlusal and/or orthodontic treatment,
although there are some reports about associations
between occlusal factors and postural alterations [37].

This issue is essential since all gnathological
athletes should be analyzed individually and carefully
with clinical and instrumental analyses to examine
the possible real effectiveness of an occlusal
splint to improve the postural structure and sports
performance [38]. Trunk asymmetry, as well as the
skeletal basis of the postural disorders, developed in a
similar age of mandibular growth. By including postural
considerations in orthodontic diagnosis at the final
analysis, it will lead to a complete corporal analysis
in mandibular asymmetry in addressing the clinical
approach integrating treatment of corporal posture
into orthodontic care [39]. Then, only 21% among
practitioners in India were aware of the interdisciplinary
approach in treating patients with severe malocclusion,
TMD, musculoskeletal, myofascial pain, and body
posture [40]. The role of TMJ position where the head
and oral function located and on the posture on the
body posture where the abnormal head position may
alter biomechanical skull-neck and skull-mandibular
relationship, influencing growth and the body posture of
the individual [41].

The most present study reviewed literature
studies about the relationship between wrong posture
and TMD. Postural shifts, such as the anterior
displacement of the head, increased cervical lordosis,
and lack of shoulder leveling, usually happened to
patients with TMD [42]. However, the variance of body
posture disorder that leads to the poor methodological
quality of analysis can explain for the weak evidence
observed [43]. A further systematic review and
longitudinal researches are required to understand the
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causal relationship between postural abnormalities and
mandibular asymmetry causal relationship between
body postural and mandibular asymmetry.

Conclusions

Most studies reported that TMD involved and
contributed to these phenomenon asymmetries. We
assumed the necessity for considering development
asymmetry in the examination and should be
regarded as a particular investigation procedure in
orthodontic treatment. However, to cover the limitation
in understanding the developmental asymmetries, a
special investigation will be required in determining
the etiology and the risk for development mandibular
asymmetry and imbalanced posture.
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