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 ABSTRACT 

Hyoid bone is an insertion element for muscles, ligaments, and fasciae attaching to the 

mandible, clavicle, sternum, cranium and cervical spine. It is also unique structure because 

it has no bony articulation. The cervical fasciae are closely related to the hyoid system and 

these bind the anterior cervical spine to the hyoid bone as well as the infra and supra- hyoid 

muscles, which depends on the hyoid bone and its relationship with the cervical spine for 

normal function. Significance of the hyoid bone has been emphasized in recent years, after 

it was appreciated that dysfunctional factors affecting the hyoid system produce not only 

local, but also general effects so it is important to know anatomy, growth its position and 

also position changes in various conditions, before and after orthodontic treatment which 

may help in better outcome of orthodontic treatments. 

INTRODUCTION 
Based on the complexity of the stomatognathic 

system, specific knowledge on its anatomy, physiology 

and craniofacial growth theories are paramount in order to 

understand its whole functioning in individuals [1]. 

According to Meredith [2],an important growth 

increment happens in the first years of life. At birth, the 

craniofacial bones of a Caucasian American corresponds 

to 60% of the adult head size, 80% at six months of age, 

90% at three years, and 95% at nine years of age. Thus, at 

12 years of age, when many orthodontists start treatment, 

almost all facial growth is completed. As a result, it is 

important to follow a preventive approach before the final 

phase of the craniofacial growth. As the lingual functions 

and mandibular muscles are thought to affect the 

craniofacial growth and development, the morphological 

analysis of the hyoid bone would be considered for 

evaluating how shape is affected by function, since the 

hyoid bone is supported by muscles only, with no osseous  
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connection with skull and mandible. Therefore, the hyoid 

bone position depends on the balance involving the 

surrounding soft tissues [3]. 

Significance of the hyoid bone has been 

emphasized in recent years, after it was appreciated that 

dysfunctional factors affecting the hyoid system produce 

not only local, but also general effects [4-5]. So it is 

important to know anatomy, growth  its position and also 

position changes in various conditions, before and after 

orthodontic treatment which may help in better outcome 

of orthodontic treatments.  

 

Anatomy of hyoid bone  

The hyoid bone is U shaped. It is situated in the 

anterior midline of the neck between the chin and thyroid 

cartilage. At rest, it lies at the level of the third cervical 

vertebra behind and the base of the Mandible in front. The 

bone consists of the central part called the body, and of 

two pairs of cornua, greater and lesser [6]. (Figure 1)  

It is kept suspended in position by muscles and 

ligaments. The hyoid bone provides attachment to the 

floor of the mouth and to the tongue above, to the larynx 

below, and to the epiglottis and pharynx behind. 
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Through the muscle attachments, the hyoid plays 

an important role in mastication, in swallowing, and in 

voice production.  

 

Development  

Upper part of the body and lesser cornua develop 

from second brachial arch, while lower part of body and 

greater cornua develop from the third arch [6]. 

 

Growth  

The relationship between the hyoid bone and 

mandible stays constant from the age of three years. 

Hyoid position tends to remain at the inferior half of C-3 

vertebral body and the superior half of C-4. When all 

permanent teeth except the third molars are erupted the 

hyoid bone position is near and above a line connecting 

the third vertebra and the most inferior portion of the chin 

[8]. During puberty, the hyoid usually moves slightly 

anterior but not in cranial or caudal directions [7]. This 

maturational descent of the hyoid bone is thought to be 

closely related to speech [9-10]and deglutition [11].  

Early descent of the hyoid bone is hypothesized 

to account for the evolutionary adaptation of speech 

development, used to resonate the sound spectrum with 

the frequency of a harmonic [12] In contrast, late descent, 

which is readily observed in middle- aged or older men 

with obstructive sleep apnea [13-14]or in associated with 

airway patency because airway resistance appears to 

increase with age or after the surgery. It is not clear 

whether late descent occurs in normal adults. 

 

Cephalometric analysis of hyoid bone position 

The precise measurement of the position of the 

hyoid bone has been difficult. Although cephalometric 

analysis has been the preferred research technique, slight 

variations in head position in the cephalostat, postural 

position of the spine, and the state of function have 

significant effect on hyoid bone position [15]. 

Cephalometric studies of the hyoid bone usually 

use intracranial reference planes to measure the position 

of hyoid bone. There for that many workers have 

commented that the position of the hyoid bone is variable 

is not unexpected. Cranial reference planes are relatively 

distinct from the hyoid bone, thus comparatively small 

variations in the cranial planes are reflected as meaningful 

changes in the position of hyoid bone [16]. 

 

The hyoid triangle  

Bibby and Preston [16] advocated that the 

position of the hyoid bone might be easily determined in 

three directions by using the relationship between cervical 

vertebra and mandible instead of using the planes of 

cranial reference which greatly reduces the effects that 

changes in cranial posture have on assessment of the 

position of the hyoid bone. As the level of the mandibular 

symphysis is more comparable to the head rotation axis 

than the skull, the effect of the head movement might be 

minimized and as a result the position of the hyoid bone 

could be more correctly determined. Consequently, they 

developed an analysis of the hyoid bone position known 

as Hyoid Triangle, which is formed by the following 

points: Retrognation – RGn (the most posterior-inferior 

point of the mandibular symphysis), Hyoid point – H (the 

most anteriorsuperior point of the body of the hyoid 

bone), and C3 (the most anterior-inferior point of the third 

cervical vertebra). 

The antero-posterior position of the hyoid bone 

was determined by H-RGn and H-C3 both anteriorly and 

posteriorly. The vertical position of the hyoid bone was 

determined by the plane C3-RGn in relation to the Hyoid 

point (H-H’) perpendicularly. The angular position of the 

hyoid bone incorporating the larger horn was determined 

by the angle formed by the hyoid axis and C3-RGn plane. 

 

Hyoid bone position  

During the last two decades considerable 

attention has been give to the hyoid bone position in 

relation to the facial skeleton during growth and 

development [17]. 

Position of hyoid bone is reflection of the tension 

in the muscles, ligaments and fascia attached to it and 

Changes in this environment also change in position and 

function of hyoid bone [18-19].Hyoid bone position is of 

great clinical interest because its plays an important role 

in maintain the upper airway dimensions and an upright 

natural head posture and also Orthodontic treatment 

objectives are influenced by the position of the hyoid 

bone. 
 

Position of the hyoid bone relative to the cranial 

base and mandible has been of interest specifically as an 

indicator of tongue posture and function [20].
 

Hyoid bone position in subjects with different 

vertical jaw dysplasias 

Pae et alin their study concluded that the 

significant change in the position of hyoid bone was 

independent of  age or obesity but was related to facial 

type, as classified by the steepness of the lower margin of 

the mandible. Their study depicted that a brachyfacial 

person has a hyoid bone position closer to the mandibular 

plane and more posteriorly located towards the cervical 

vertebrae. In contrast, dolichofacial and normal subjects 

have a hyoid bone positioned more inferiorly and 

anteriorly than their brachyfacial counterparts [21].  

 

Hyoid bone position in obstructive sleep apnea 

Hyoid bone plays an important role in keeping 

the airway patent. Upper airway structures tend to 

collapse in the supine position. The compensatory 

reflexes acting on pharyngeal dilators holding the hyoid 

bone forward help in preventing pharyngeal narrowing 
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during the life span [22]. 

The position of the hyoid bone may be important 

consideration for obstructive sleep apnoea because it 

anchors the musculature of the tongue [23]. When this 

bone is low, the tongue positioned further back, reducing 

airway potency. It has also been shown that, in OSA 

patients hyoid bone located in a lower position, in relation 

to different skeletal structures when compared with 

controls [24].  

 

The hyoid bone position in mouth breathers and 

tongue-thrusters 

The position of the hyoid bone is determined by 

muscles and ligaments which are attached to structures 

above and below it. The attachments of these muscles 

may affect the position of the hyoid bone by way of 

tongue movements and also through mandibular 

movements; thus, the hyoid bone position may be 

influenced by the habits of tongue-thrusting and mouth 

breathing. After orthodontic treatment is completed, there 

is danger of relapse due to the persistence of either of 

these habits. It is feasible that the orthodontist can take 

some precautions to prevent relapse if he can determine 

that the habits remain. If orthodontic therapy corrects the 

habit as well as correcting the malocclusion, then the 

hyoid bone may shift its position and the orthodontist will 

be able to rule out the possibility of relapse due to the 

habit and will not have to take elaborate precautions to 

retain the corrected occlusion. Many studies have done 

see whether the malocclusion can be caused by mouth 

breathing and tongue thrusting habits has a characteristic 

hyoid position that may guide for diagnosis [26]. 

A study done by Adamidis IP, Spyropoulos MN 

showed mouth breathing was found to affect mandibular 

position, as well as hyoid bone position and orientation, a 

possibility of a role played by the suprahyoid muscles in 

the establishment of a growth direction of the mandible 

[25].
 

Whereas another study done by Bibby results of 

this study showed the hyoid bone have a stable position 

and is not affected permanently by mouth breathing or 

tongue-thrusting. It is therefore no assistance in the 

diagnosis of these conditions [26].
 

 

Hyoid bone position in Class I, II and Class III 

malocclusions 

Grant studied the position of the hyoid bone in 

class I, II and III malocclusions. He concluded that the 

hyoid bone position is constant in all three classes and 

that the position of the hyoid bone is determined by the 

musculature and not by the occlusion of the teeth [27]. 

 

Hyoid bone position after treatment  

Several authors have analyzed the effects of 

orthodontic and orthognathic surgical procedures on 

hyoid position and function. Any alteration or change in 

position of the hyoid structures due to orthodontic 

treatment may have wide functional significance 

 

 Hyoid bone position changes after surgical 

mandibular advancement 

Studies [28-34]has shown that there are changes in the 

position of the hyoid bone and in pharyngeal size in 

connection with mandibular advancement surgeries. A 

surgical mandibular advancement leads to change in 

length and tension of the related musculaturei.e. the 

supra- and infra- hyoid, the neck extensor, and the 

cervical fasciae [35]. On the other hand, alterations in 

cranium position may produce changes in regulation of 

neuromuscular activity, altering muscular tone, which 

may indirectly affect the position and/or function of 

cervical spine, hyoid bone, hypolaryngeal system and 

tongue. When all the above factors are activated after 

surgical mandibular advancement and act in concert, this 

may produce mandibular instability, relapse, and certain 

degree of disturbed head balance may result [36-37]. 

Limited mandibular advancement could produce some 

margin of safety because the smaller the sagittal surgical 

repositioning of the mandible, the smaller would be the 

variation in neuromuscular activity and subsequently the 

response at the level of the hyoid system would be 

minimized, producing more stable results. 

 

Hyoid bone position changes after mandibular set-

back  

Surgical retrusion of the mandible for correction 

of mandibular prognathism also results in changes in 

hyoid bone position. 

Studies of hyoid bone position following surgical 

correction of mandibular prognathism, only minimal 

changes in the anteroposterior relation of the hyoid bone 

to the cervical vertebra were demonstrated [38]. whereas 

in another study ithas been reported that the hyoid bone 

showed a more vertical movement pattern because the 

patients had raised their heads after surgical correction of 

the prognathism [39]. It might suggest therefore that the 

constant distance between the hyoid bone and the cervical 

column and the significant changes of the hyoid bone 

position with the maxilla and the mandible were mainly 

the results of postural alterations. 

 

Hyoid bone position changes after treatment with a 

functional appliance 

As functional appliance bring a gross amount of 

change in the patients profile, occlusion, speech, 

masticatory function, this study was conducted to depict 

the effect of functional appliance treatment on the 

position of hyoid bone.If the hyoid bone is in the same 

position after functional appliance treatment then the soft 

tissues must still be in the same balanced rest position, 
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thus reducing the chances of relapse due to soft tissue 

forces. However, difference observed in the position of 

hyoid bone beyond its normal range increases the chances 

of skeletal relapse are limited, therefore the by the 

steepness of the lower margin of the mandible. Position of 

hyoid bone can be used as a good indicator to their study 

depicted that a brachyfacial person has a hyoid predict 

relapse tendencies [40]. 

 Another study done byFarhana
22

 observed that 

therewas no statistically significant change in the position  

of hyoid bone with functional appliance treatment. 

 

Hyoid bone position following orthodontic treatment 

of Class I bimaxillary protrusion. 

According to Wang Q et al. the pharyngeal 

airway size became narrower after the treatment. 

Extraction of four premolars with retraction of incisors 

did affect velopharyngeal, glossopharyngeal, 

hypopharyngeal, and hyoid position in bimaxillary 

protrusive adult patients [41]. 

 

Figure 1. Hyoid bone. 

 
 

CONCLUSION 

The hyoid bone is connected to the pharynx, 

mandible, and cranium through muscles and ligaments. 

Without the hyoid bone, our facility for maintaining an 

airway, swallowing, preventing regurgitation, and 

maintaining the upright postural position of the head 

could not be controlled as carefully. So thorough 

understanding of hyoid bone and its position and also 

change in position in various orthodontic treatments is 

helping in successful outcome of orthodontic results. 
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