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ABSTRACT
Background: Patients with mandible deviation often have idiopathic scoliosis, which might affect the result of orthodontic and 
orthopaedic treatment. Orthodontic treatment not only focuses on aesthetic and functional but also orthopaedic stability. A thorough 
examination is needed to obtain orthopaedic stability by evaluating the occlusion and posture to establish the best strategy of treatment 
and interdisciplinary approach. Purpose: This study was conducted to assess the correlation between mandible deviation and idiopathic 
scoliosis. Methods: This is a descriptive-analytic study with a cross-sectional approach. From 60 samples, 35 patients were chosen 
based on the inclusion criteria of the total sampling technique. Patients were referred to have skull posteroanterior (PA) and a 
thoracolumbar PA radiograph taken. Skull PA radiographs were analysed with Grummon’s method using the Orthovision program. 
Cobb’s angle analysis was used by the radiologist to analyse the thoracolumbar PA radiographs. The data gathered was then further 
analysed using the Spearman test and the Crosstabs test, using SPSS 23.0. Results: Correlation between mandible deviation and the 
severity of idiopathic scoliosis is not significant (p=0.866). The direction prevalence of mandible deviation towards Cobb’s angle is 
54.3% to the right and 45.7% to the left. All patients with mandible deviation have Cobb’s angle. Conclusion: There is no correlation 
between mandible deviation and the severity of idiopathic scoliosis. However, many cases showed that the direction of mandible 
deviation and of idiopathic scoliosis is the same.
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INTRODUCTION

Mandibular deviation is a craniofacial deformity with a 
lateral shift of its midline.1 Mandibular deviation with a 
lateral shift may affect the oral function and body appearance. 
Individuals with lateral mandible deviation often have a 
temporomandibular joint disorder (TMD) because of the 
asymmetrical occlusion.2 If this prolonged, more severe 
TMD, facial asymmetry, and an imbalance of musculature 
might occur, affecting the body’s symmetrical coordination 
and balance. Previous studies have shown that patients 
with mandible deviation often have abnormal cervical 
vertebrae morphology.3–5 A high prevalence of orthopaedic 
pathological findings is also reported in patients who need an 
orthodontic treatment because of the occurrence of mandible 

deviation; for example, 91% of the group examined by 
Hirschfelder and Hirschfelder, and 83% of patients of 420 
patients investigated by Muller-Wachendorf.6–8

Scoliosis is the orthopaedic pathology that defines a 
three-dimensional deviation of the spinal axis. This might be 
linked indirectly to some mild forms of mandible deviation 
in the transversal dimension.9 Idiopathic scoliosis is an 
orthopaedic condition characterised by inadequate posture, 
which is progressive and often revealed in childhood, 
common in children ten years or older.10 Worsened scoliosis 
might occur during growth. Scoliosis management is 
often delayed by a lack of awareness among patients and 
parents.11 The prevalence of idiopathic scoliosis is 0.47% to 
5.20% around the world.12 The prevalence rate of idiopathic 
scoliosis in Surabaya, Indonesia, is 2.94%.10
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The possibility of mandible deviation and scoliosis 
being related offers a new perspective to the orthodontist 
and orthopaedist in examining patients. This study 
investigated the relationship between mandible deviation 
and idiopathic scoliosis. 

MATERIALS AND METHODS

A total of 35 patients were chosen from 60 subjects from 
a private clinic and the Orthopaedic and Traumatology 
Hospital Surabaya, which fulfilled the inclusion criteria. 
The inclusion criteria were: 1) patient with mandible 
deviation, 2) no orthopaedic surgery procedures, 3) no 
orthodontic treatment, 4) age 9–35 years old, 5) no gender 
limitation. The exclusion criteria were: 1) have a history of 
facial trauma, 2) have a spinal trauma history, 3) had had 
orthognathic surgery. This study was ethically approved 
by Universitas Airlangga Faculty of Dental Medicine 
Health Research Ethical Clearance Commission (680/
HRECC.FODM/X/2019), and written informed consent 
was obtained from the patients. Patients were asked to sign 
an informed consent form that included an agreement to 
allow their data to be used for research. They also agreed 
to have their thoracolumbar posteroanterior (PA) and skull 
PA x-rayed. 

Tracing was performed using the Orthovision program’s 
version of Grummon’s (linear asymmetry) analysis           
(Figure 1).13 The horizontal reference line (HRL) is a line 
connecting the right and left lateral orbital (LO). The vertical 
reference line (VRL) is defined as the perpendicular bisector 
of the right and left lateral orbital. Menton (Me) is the point 

of the chin. The direction of the mandible deviation can be 
seen from the Me’s position towards the VRL. 

Cobb’s angle is formed between the upper-end plate 
on the superior end and the lower endplate on the spinal 
curve’s inferior-end vertebrae. The curve’s direction was 
also determined as to whether the endpoint of the curve’s 
position is on the right or left of the midline of the vertebrae 
(Figure 2). When Cobb’s angle is more than 10°, it can be 
concluded that the subject has scoliosis. 9,14

All data were evaluated with a normality test. The 
Spearman test was performed to investigate the correlation 
between the severity of mandible deviation and Cobb’s 
angle (scoliosis). The Crosstabs test was performed to 
investigate the prevalence of mandible deviation direction 
against Cobb’s angle. The statistical package for social 
sciences (SPSS) (IBM, New York, USA) version 23.0 for 
Windows was used to conduct the statistical analysis.

RESULTS

This study was performed on a total of 35 patients chosen 
from 60 subjects (6 males and 29 females) aged 9–35 
years old. A total of 14 subjects out of 35 have a mandible 
deviation to the right. The other 21 patients have a mandible 
deviation to the left. Of these, 19 patients have scoliosis 
to the right and 16 to the left. A one-sample Kolmogorov–
Smirnov test was performed on the Me deviation degree 
(p=0.531; normal) and Cobb’s angle (p=0.035; abnormal), 
to discover any correlation between the severity of the two 
variables. From the Spearman test, the correlation between 
Me deviation and Cobb’s angle is not significant (p=0.866), 

Table 1. 

Cobb’s angle direction TotalRight Percentage Left Percentage

Me deviation towards VRL direction
Right 14 100% 0 0% 100%
Left 5 23.8% 6 76.2% 100%

Total 19 54.3% 16 45.7% 100%

Figure 1. Skull PA analysis using Orthovision program                  
(3.07° deviating to the right).

    

 

 

Figure 2. Thoracolumbar PA analysis with Cobb’s angle 
method (left).14 Subject’s thoracolumbar PA (right)                      
(10° Cobb’s angle to the right).

The direction prevalence rate of patients with Me deviation towards Cobb’s angle
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showing no correlation. Table 1 shows that 100% of the 
subjects with mandible deviation to the right have a right 
scoliosis curve direction. 23.8% of the patients with 
mandible deviation to the left have a right curve direction, 
and 76.2% of the subjects with mandible deviation to the 
left have a left curve direction.

DISCUSSION

Analysis of mandible deviation can be conducted 
using a skull PA. Mandible deviation may lead to 
temporomandibular joint disorders, imbalanced strength 
of craniofacial muscles, and the symmetry, coordination, 
and balance of other muscles.15 A previous study reported 
by Sambataro et al.16 revealed that patients with mandible 
deviation have abnormal cervical vertebrae and spine, as 
it interferes with upright posture stability on an unstable 
platform. This suggested that changes in the stomatognathic 
system affect posture and balance. Vertebrae and muscles 
work together to make the head posture stable and play a 
role in head movement.16

More female patients were considered as females are 
more prone to idiopathic scoliosis.17,18 This phenomenon 
is caused by the fact that more of the oestrogen hormone 
can be found in females. Oestrogen significantly increases 
the incidence of the scoliotic curve and the curve severity, 
showing that oestrogen is a factor that contributes to 
idiopathic scoliosis.17 Idiopathic scoliosis needs to be 
treated as soon as possible, as it progresses and becomes 
more severe.12,19,20 

This study showed no significant correlation between 
mandible deviation and scoliosis (Cobb’s angle). The 
correlation in this research could be positive between 
scoliosis and mandible deviation. Another possibility is 
that scoliosis is associated with the severity of mandibular 
deviation. Some patients had mild-to-moderate scoliosis, 
which then shows no apparent correlation between scoliosis 
and mandible deviation. It needs to be noted that in 
approximately 10% of subjects, Cobb’s angle will get more 
severe as the individual grows and may reach 58–100%.14,17 
Scoliosis is a three-dimensional deformity, whereas the 
thoracolumbar PA that was used is a two-dimensional 
presentation. Thus, the spinal curve might be 20% more 
severe than the radiograph. A distortion of 2°–7° can be 
found.21 To prevent this, elimination of the aetiologies 
needs to be conducted, as otherwise this progress cannot 
be avoided 

This study also showed the direction prevalence where 
100% of the patients with mandible deviation to the right 
have Cobb’s angle to the right (curve direction). Many 
factors might affect this result. There is a possibility that 
the patient might have unilateral chewing habits where the 
masticatory muscles are often asymmetrical, producing 
asymmetrical stress distribution in the mandible. Evidence 
of this can be seen from the depth of the mandibular notch 
from the skull PA. This condition produces an asymmetrical 

stress distribution on the cervical spine and leads to the 
spine deformation.22 The presence of a chewing side 
preference increases muscle misfit.5 Cervical muscles, 
the sternocleidomastoid and the trapezius work together, 
connecting the spine, cervical spine, and mandible. Patients 
with right side dominance are more prevalent; they tend to 
chew on the right side and use the right limbs for activities, 
which result in the shortening of the muscles on the right 
side.3,5,22 This condition produces Cobb’s angle to the 
right. 

The occurrence of an asymmetrical condyle may also 
play a role in mandible deviation. Imbalanced occlusion 
in patients with mandible asymmetry causes abnormal 
load distribution on articular surfaces and the remodelling 
of the condyle.23 Thus, internal derangement and 
temporomandibular joint disorders might occur. Condyles 
play a significant role as the centre of the mandible’s 
growth and as a pivot for mandible rotation. As the centre of 
growth, the condyle remodelling process occurs to respond 
to continuous stimulation during the mandible movement. 
Surface morphology and bone density are related to 
mandible asymmetry pathogenesis and imbalanced force 
distribution on both occlusal surfaces.24 A study by Oh et 
al.25 suggested a correlation between mandible deviation 
and condyles’ asymmetry. 

The possibility of occlusal cant occurrence in mandible 
deviation patients also leads to idiopathic scoliosis. 
Occlusal cant may also lead to mandible deviation, as 
asymmetrical occlusal guidance takes place. Occlusal 
cant causes a unilateral chewing habit. As a reaction, the 
side that is used more for chewing will receive higher 
occlusal force, preventing teeth eruption on that side.25,26 
This situation then causes cranial strain that results from 
unilateral muscle hypertrophy where compression on C1 
(atlas) and C2 (axis) can be found. Formation of Cobb’s 
angle or idiopathic scoliosis can be expected.5,6 

Most of the patients have a mandible deviation in the 
same direction as Cobb’s angle. This can be caused by 
damaging habits such as unilateral mastication during 
the growth period; thus, the mandible’s side that received 
the greater load grows more and deviates to the opposite 
side. This corresponds to previous studies showing that 
abnormal morphology of vertebrae is related to mandible 
deviation.3,22

More patients have Cobb’s angle formation to the right 
(54.3%). This corresponds to previous studies by Grauers et 
al.,12 Choudhry et al.,17 and Blom et al.20, which suggested 
that the most common deformity is Cobb’s angle to the 
right. Side dominance, a preference or hand-differences 
in task performance and represents an expression of the 
brain’s motor cortex asymmetry, might play a role as right-
handed patients are more prevalent. Stronger superficial 
extrinsic back muscles can be found on the dominant side. 
Here, right side dominance is more frequent and leads 
to a spinal curve to the right.5 This study has limitations, 
such as the screening procedures used, which only use a 
radiographic approach, and only a small sample of patients 
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was involved. Further research involving muscle activity, 
sample grouping based on the severity of scoliosis, age, 
gender, type of scoliosis (using Lenke’s classification), 
cone-beam computed tomography (CBCT) usage, and a 
larger sample size is suggested.

In conclusion, this study showed a positive correlation 
between the direction of mandible deviation and that of 
idiopathic scoliosis. The same direction between mandible 
deviation and Cobb’s angle formation can be found. The 
more frequent direction of scoliosis and mandible deviation 
is to the right. There is no correlation between the severity 
of mandible deviation and idiopathic scoliosis.
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