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Abstract 
Class II skeletal malocclusion is comorbid with an elongated head posture. Balancing the head 

will involve the skull, spine, mandible, hyoid bone, respiratory tract, muscles, and tongue. The hyoid 
bone functions to maintain the balance of the head posture. To see the relationship of comorbid 
skeletal class II malocclusion with head posture, the relationship of the head posture of skeletal 
class II malocclusion with the width of the respiratory tract, and the relationship of the head posture 
of skeletal class II malocclusion with the hyoid bone position.  

Observational analytical study with a cross-sectional design using a sample of 60 skeletal class 
II malocclusion cephalograms divided into three subgroups. Skeletal class II malocclusion group 
with prognathic maxillary and normal mandible, normal maxillary and retrognathic mandible group, 
prognathic maxillary and retrognathic mandibular group. The cephalogram was traced and then 
scanned and measurements were taken using the CorelDRAW application.  

The chi-square test showed no significant relationship between the skeletal class II 
malocclusion and the head posture (P> 0.05). There is no significant relationship between the head 
posture in the skeletal class II malocclusion and the respiratory tract (P> 0.05). There is no 
meaningful relationship exists between the head posture in the skeletal class II malocclusion with 
vertical position and angular hyoid bone (P> 0.05). There is a significant relationship in the posture 
head of skeletal class II malocclusion subgroup prognathic maxillary and retrognathic mandibular 
with the anteroposterior position of the hyoid bone. The hyoid bone position is more posterior in the 
skeletal class II malocclusion subgroup prognathic maxillary and retrognathic mandibular. 
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 Introduction 
 

The human body consists of various well-
connected structures that work together and 
move in harmony so that the body is in a state of 
balance to protect the body from injury and 
deformity. Imbalances  in body posture can 
cause injury, pain, and tissue damage.1-2 
Adjusting body posture will have an impact on 
the ability to carry out daily activities, as well as 
quality of life.3  

Head posture has a biomechanical 
relationship with the neck, grouped into extension 
and flexion. Extension head posture is a position 
of the head away from the cervical, while flexion 

head posture indicates a position of the head 
bent towards the cervical.4 Other experts argue 
that head posture is an angle that measures the 
position of the head relative to the cervical, 
formed by the MGP and OP angles, with an 
average value of 1010 ± 50 (normal head posture). 
If the value is > 1060, then the head posture is 
flexed; and if the value is <960, then the head 
posture is extended.5 The hyoid bone plays a role 
in maintaining balanced head posture and the 
airway and is attached to the cervical spine and 
fascia. A change in the mandible’s position can 
change the hyoid bone’s position.6 

Malocclusion is a common dental and oral 
health problem with a prevalence of 54% 
worldwide. Malocclusion is the third largest 
dental and oral health problem after caries and 
periodontal disease.7 Class II skeletal 
malocclusion is a type of malocclusion caused by 
maxillary prognathism, mandibular retrognathic, 
or a combination of both related to the formation 
of extension of the head posture.8 Class II 
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skeletal malocclusion is often comorbid with 
obstructive sleep apnea (OSA) because this 
malocclusion often interferes with airway 
obstruction and jaw joints).9-10 

Bjork and Marcotte stated that people 
with class II malocclusion have an extended 
head posture.[11] In contrast to Baidas's research, 
there is no head posture with a skeletal pattern.12  

Yassaei et al. said that the prognathic 
mandibula affected the head posture.[13] Komeki 
et al. concluded that the stance of the extension 
head caused changes in chest shape and 
decreased respiratory function.14 Buyukcavus et 
al evaluated the respiratory tract cephalometry 
and the position of the hyoid bone in 221 
subjects with skeletal class II malocclusion there 
was no difference in the width of the respiratory 
tract between groups and there were significant 
differences in the position of the hyoid bone in 
the retrognathic mandibular group.9  
 Based on this background, the author is 
interested in research to assess the influence of 
head posture in three subgroups of Class II 
Skeletal Malocclusion on the respiratory tract’s 
width and the hyoid bone’s position. 
 

Materials and methods 
 
This research is an observational analytic 

study with a cross-sectional design to see the 
effect of head posture on class II malocclusion 
with the width of the upper respiratory tract, and 
the position of the hyoid bone was conducted at 
the PPDGs Orthodontic Clinic RSGM FKG USU, 
Sumatera Utara in December 2022 - May 2023. 

The population of this study is a PPGS 
Orthodontic clinic patient cephalogram RSGM 
FKG USU at the age of 18 years. The sample in 
this study was the skeletal class II malocclusion 
patient cephalogram. The sampling method used 
is purposive sampling based on the inclusion and 
exclusion criteria of 60 samples. 

The research tools were a tracing box, 
cephalometric tracing paper (Ortho Organizer, 
USA), Epson scanner L3150, and CorelDRAW 
application ( Corel Corporation, Ottawa, 
Canada). The material of this study was lateral 
cephalometric radiographs of skeletal Class II 
patients. 

The research procedure is data collection 
with lateral cephalogram before orthodontic 
treatment, obtained from the medical record data 
of PPDGs orthodontic clinic patients in FKG USU 

based on inclusion and exclusion criteria. Tracing 
is carried out on lateral cephalometry, reference 
points to determine the SNA, SNB, and ANB 
points, reference points to determine the head 
posture, reference point to determine the width of 
the upper respiratory tract, and the reference 
point for determining the position of the hyoid 
bone. 

 

 
Figure 1. Tracing cephalogram. 
 

 
Figure 2. Measurement of SNA Angular, SNB, 
ANB, Head posture, linear measurement of 
respiratory tract, as well as linear and angular 
measurement of hyoid bone position using the 
CorelDRAW application. 
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The cephalogram is scanned. Measure 
angular SNA, SNB, ANB, Head posture, linear 
measurement of the respiratory tract, linear 
measurement and angular position of the hyoid 
bone. 

Data collection is carried out. After the 
measurement results are obtained, then data 
processing is carried out. Data were analyzed 
using the SPSS (Statistical Processing Software) 
program using the chi-square statistical test. 
 

Results 
 

This study was conducted on 60 skeletal 
class II malocclusion samples consisting of class 
II malocclusion sample groups with maxillary 
prognathic and normal mandibular (N = 20), 
normal maxillary and retrognathic mandibular (N = 
20), and the maxillary prognathic and retrognathic 
mandibular (n = 20) (Figure 3). 

 

 
Figure 3. Count of Skeletal Class II Malocclusion. 
 

Relationship between skeletal class II 
malocclusion subgroup with the head posture 

Based on the chi-square statistical test 
results presented in Table 1 below, there is no 
relationship between the Class II skeleton 
malocclusion subgroup and head posture 
(p=0.0372; p>0.05).  

 

 
Table 1. Relationship between skeletal class ii 
malocclusion sub-group with the head posture. 
 

Relationship between the head posture 
and the upper respiratory tract in the skeletal 
class II malocclusion subgroup  

Furthermore, the chi-square statistical test 
results in Table 2 below show no relationship 
between normal head posture, extension, and 

flexion in all skeletal class II malocclusion sub-
groups and the width of the respiratory tract.  

Relationship between head posture 
and hyoid bone position in the skeletal class 
II malocclusion subgroup 

Table 3 shows that there is no significant 
relationship between the head posture and the 
position of the hyoid bone in the prognathic 
maxillary normal mandibular and the normal 
maxillary retrognathic mandibular, whereas in the 
prognathic maxillary mandibular retrognathic of 
the skeletal class II malocclusion sub-group was 
found a significant relationship of the head posture 
with position anteroposterior hyoid bone (H-RGN). 
 
 Discussion 
 

Based on Figure 3 above, it can be seen 
that the number of samples for each subgroup of 
class II skeletal malocclusion in this study was 20 
people. Every part of the body is connected to 
form posture.15 Posture is good if the body can 
maintain balance with minimal energy.16 Organs 
that play a role in maintaining balance include 
bones, joints, muscles, nervous system, 
stomatognathic, oculomotor, and inner ear.17-18 

The biomechanical relationship of the 
head and neck forms head posture.19 Good head 
posture if the ears and shoulders are aligned.20 If 
the horizontal distance from the ear to the 
shoulder is more than 5 cm, it will cause cervical 
extension and forward head posture as one of the 
factors causing the formation of class II 
malocclusion. Changes that occur in head position 
can affect muscle activity, proprioception, 
breathing, and neck pain. Imbalances in the oral 
cavity also contribute to its inequality.20-21 This 
research has received permission from the Health 
Research Ethics Committee of the University of 
North Sumatra with Number 36/KEPK/USU/2023. 

Based on Table 1, the Class II skeleton 
malocclusion subgroup has no significant 
relationship with head posture. The results of this 
study are based on research conducted by Garg 
et al., who found no meaningful relationship 
between head posture and skeletal 
malocclusion.22 According to the systematic 
review and meta-analysis by Peng et al., there is 
no relationship between head posture and 
malocclusion.23 Baidas' research stated that there 
is no relationship between head posture and 
skeletal pattern.12 
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The results of this study are not in line 
with Schwarz’s theory that the extension head 
posture causes class II malocclusion.23 The 
results of this study are also different from the 
research of Tankhiwale et al. in that there is a 
significant relationship between class II skeletal 
malocclusion and head posture.24 According to 
the Graber classification, the etiology of class II 
skeletal malocclusion divided into two groups, 
general and local. This is related to the formation 
of the head posture. The etiology of skeletal 
class II malocclusion according to the Graber 
classification is divided into two groups, etiology 
general and local etiology. General etiology 
includes hereditary and congenital defects, 
environmental factors, metabolic diseases, 
nutritional provinces, bad habits, posture, and 
trauma. Local etiology is due to teeth-like 
anomalies in the amount, size, and shape.25-26 
Most research reports have linked it to 
mandibular deficiency.27 

Poor head posture in childhood can 
impact the direction of craniomandibular growth. 
However, if the craniomandibular muscles are in 
sufficient tone, they will be able to balance the 
posture.28-30 

Table 2, shows that normal head posture, 
extension, and flexion in all class II skeletal 
malocclusion sub-groups do not have a 
significant relationship with the width of the 
respiratory tract. This research follows research 
conducted by Buyukcavus et al. on 221 skeletal 
class II malocclusion samples, which are divided 
into three subgroups, including the prognathic 
maxillary and normal mandibular, normal maxillary 
and retrognathic mandibular, as well as prognathic 
maxillary and retrognathic mandibular.9  

This study’s results differ from the 
Lopatiene et al. research, stating that the subject 
with the skeletal class ii malocclusion has a 
narrower upper respiratory tract.31 This difference 
is caused by the sample in this study being a 
patient with a skeletal class II malocclusion with 
normal breathing. Normal breathing through the 
nose will make the respiratory tract develop 
properly.32 

Based on Table 3, it can be stated that 
head posture does not have a significant 
relationship with the position of the hyoid bone in 
prognathic maxillary normal mandibles and normal 
maxillary retrognathic mandibles. In contrast, in 
prognathic retrognathic maxillary mandibles, the 
skeleton class II malocclusion subgroup found a 

significant relationship between head posture and 
the position of the hyoid bone. anteroposterior (H-
RGN). 

The results of this study follow 
Buyukcavus et al. that there is no significant 
difference in the vertical distance of the hyoid 
bone across class II malocclusion subgroups. Still, 
there is a substantial relationship between the 
anteroposterior length of the hyoid bone to the 
pogonion in the class II malocclusion subgroup 
and the retrognathic mandible.9  

Furthermore, the results of this study are 
also following  with Chen et al. In 90 class I and 
class II skeleton subjects using cone beam 
computerized tomography (CBCT) to evaluate 
tongue posture and hyoid bone position, they 
concluded that class II malocclusion had lower 
tongue posture, smaller tongue size, and the part 
of the hyoid bone is more posterior than Skeletal 
Class I.33  

The hyoid bone is an integral part of the 
musculoskeletal apparatus of the craniofacial 
complex.34 The position of the hyoid bone reflects 
the balance of muscles, ligaments, and fascia. 
Changes in the position of the hyoid bone tend to 
be related to rotation of the lower jaw and tongue 
position. In a retrognathic mandible clockwise 
rotation, and the tongue is more posterior, 
resulting in a more rearward of the hyoid bone.35-

36 
 Conclusions 
 

The following conclusions are drawn from 
the study: 

1. There is no significant relationship 
between head posture within all subgroups of 
class II skeletal malocclusion, with an overall 
value of p>0.05. 

2. There is no significant relationship 
between head posture in all subgroups of class II 
skeletal malocclusion with upper airway width, 
with an overall value of p>0.05. 

3. There is a significant relationship 
between anteroposterior position and head 
posture in the prognathic maxillary and 
retrognathic mandible subgroup, with an overall 
value of p<0.05 
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Table 2. Relationship Between the Head Posture and the Upper Respiratory Tract in The Skeletal Class 
II Malocclusion Subgroup.  
 

 
Table 3. Relationship between head posture and hyoid bone position in the skeletal class II 
malocclusion subgroup.                 
*p <0,05 significant 
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