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THE POSITION OF HYOID BONE ON LATERAL CEPHALOGRAPHS
IN VARIOUS VERTICAL FACIAL PATTERNS

Ghazala™, Shahab Adil, Zafar Ul Islam, Gulalai Jan, Sana Riaz, Lalina Taj

W ABSTRACT

Objective: To determine the position of hyoid bone on lateral cephalographs in various vertical facial patterns of
orthodontic patients visiting Peshawar Dental College.

Methodology: This descriptive study was conducted at Department of Orthodontics, Peshawar Dental College. A
total of 75 patients (46% male and 54% female) fulfilling the inclusion criteria were included through non-proba-
bility purposive sampling technique. These patients were divided into three groups of 25 patients each on the basis
of FMA and Y axis on lateral cephalographs. Six angular, seven horizontal and seven vertical linear measurements
were measured to evaluate the position of hyoid bone with its associated structures in different facial heights.

Results: One way ANOVA and post hoc Bonferroni tests showed a statistically significant difference between
hypodivergent and hyperdivergent patterns for angular measurement H axis-MP (p=0.021*) and vertical linear
measurement H-MP (p=0.025%). In horizontal linear measurements, H-Pog has shown a statistically significant

difference (p=0.023") between normo-divergent and hyperdivergent facial patterns.

Conclusions: Hyoid bone is positioned more infero-anterior in hyperdivergent subjects and superior-posterior in
hypodivergent cases. The hyoid bone is positioned anteriorly in hyperdivergent subjects.

Keywords: Cephalometry; Hyoid Bone; Vertical Dimension

W INTRODUCTION

Hyoid bone is U shaped, solitary bone, with no bony
articulation at level of C3 and is attached to skull, man-
dible, larynx and cervical spine by various ligaments
and muscular connections.’? Its complicated connec-
tions can be used as anatomical landmark assessing
the location of head with neck. Due to its attachment
with mandible it moves with it during swallowing, pho-
nation, respiration and mastication.>® It has been ac-
knowledged that any change in craniofacial anatomical
relationships can significantly affect the physiologic
function of individuals.

The development of craniofacial region is a complex
process which is governed by genetic and environmen-
tal elements. The neuromuscular elements which de-
velop around the craniofacial skeleton play significant
part in maxillary and mandibular growth.” Hyoid bone
being near to craniofacial region is associated with di-
rection of mandibular growth.® Its position is affected
by tongue and can affect pharyngeal airway space,
narrowing of which can cause obstructive sleep ap-
noea.®'® Moreover, its unusual position can contribute
in mouth breathing and abnormal swallowing pattern,
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and this can result in formation of a disproportioned
face type.8™

Hyoid bone being attached to mandible has effect
on mandibular function and growth. It needs to be in-
cluded in treatment planning. It is one of the etiological
factors which is needed to be considered before plan-
ning for better long-term stability of treatment.™

Previous studies have shown association of hyoid
bone location with skeletal malocclusion while some
has focused on its association with orthognathic sur-
gery." Its association with vertical facial pattern is con-
troversial and has largely remained unexplored.™

Accurate measurement of hyoid bone location by
cephalometric means is considerably difficult.”™ Ortho-
dontics have expanded the concept of including the
structures near to oral cavity as it has effects on the
craniofacial growth.'® The growth and function of facial
skeleton in relation to position of hyoid bone has at-
tracted considerable interest. The position of the hyoid
bone in various vertical facial types does not seem to
have been studied systematically. The rationale of this
study was to evaluate and compare the location of hy-
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oid bone and the relationship with the face
and jaws, in individuals with various vertical
growth patterns.

B METHODOLOGY

This descriptive cross-sectional study
was conducted on cephalometric radio-
graphs taken from past records present in
Department of Orthodontics in Peshawar
Dental College. The inclusion criteria were
patients of both genders having comfortable
nasal breathing and normal swallowing pat-
tern. The patients with visual or hearing dis-
ability, previous orthodontic treatment, scar
tissue in head and neck area and those with
major illness or syndromes were excluded
from the study.

The sample size was calculated using
Cochrane’s formula (n = Zo? xSD? /preci-
sion?) at 95% confidence interval by taking
standard deviation of 2.06 and 25 subjects
(sample size) from previous study. Sample
size turned out to be 24.96 for each group
which was rounded to 25. So, for three
groups the total sample size turned out to
be 75. Group 1 consisted of hypodivergent,
Group 2 normo-divergent, and Group 3 hy-
perdivergent on basis of Frankfort to man-
dibular plane angle (FMA). Therefore, lateral
cephalogram of 75 adult patients seeking
orthodontic treatment were taken.

Lateral cephalograms were traced man-
ually on acetate paper. The axial inclination
of hyoid bone was evaluated by hyoid axis
angulation with MP, PP, FH, OP, MP and C3C
horizontal plane. The anteroposterior position
was evaluated by linear measurement of hy-
oid to Sella perpendicular (Sperp) and PTR
perpendicular (PTR perp), when H point was
anterior to PTRper and Sperp the values were
marked as positive and when the H point was
posterior it was marked as negative. Other
linear measurement recorded were the per-
pendicular distance (millimetres) of hyoid to
Pogonion, Nasion and A point.

H 270

The vertical position was evaluated by
linear measurement of vertical distance from
H point to SN plane, FH plane, PP, OP, MP
and the distance (Millimetres) from H and G
point to C3C horizontal plane, when the H
and G points were above the C3C horizontal
plane the values were considered as positive
whereas when H and G points were below
C3C plane they were recorded as negative.
Cephalographic values of vertical face height
and different measurements of hyoid were
recorded as shown in figure 1.

The data were analysed using SPSS ver-
sion 20 for windows. Descriptive statistics

were generated for the data. One way ANO-
VA was used to determine the difference in
linear and angular measurements of hyoid
bone among the three vertical facial pat-
terns. Post Hoc Bonferroni test was applied
to further elaborate the significant variables
among the three vertical facial patterns. Lev-
el of significance was set at < 0.05.

W RESULTS

The sample comprised of 54 % female
and 46 % male subjects. The mean differ-
ences in angular and linear values are shown
in table1. The axial inclination of hyoid bone

Figure 1: Cephalometric landmarks for assessment of hyoid bone position.

Sella (S): Geometric center of the pituitary fossa.

Orbitale (Or): The inferior point on the lower border of orbit.
Porion (Po): The point at upper margin of the external auditory meatus.

Pterygoid vertical reference (PTR): The most posterior point on the pterygomaxillary fissure.

Center of third cervical vertebra (C3C): The geometric center of the third cervical vertebra.

Hyoidale (H): The most anterior and superior point on the body of the hyoid bone.

G-point (G): The most posterior point of the greater horn of the hyoid bone.

Cephalometric reference planes were used for the assessment of hyoid bone position.
Frankfort horizontal plane (FH-plane): The plane that intersects both Po and Or.

Sella perpendicular (Sper): The perpendicular line drawn on the FH-plane at S.

PTR perpendicular (PTRper): The perpendicular plane drawn on the FH-plane at PTR.
C3C horizontal (C3Chor): The horizontal plane perpendicular to the Sper at C3C.
Hyoid axis (Haxis): The line that connects points H and G

Palatal plane (PP): The plane from ANS to PNS
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Table 1: Angular and linear measurements of hyoid bone in vertical facial patterns.

. Hypodivergent . .

Variable mean=SD Normodivergent | Hyperdivergent | P value F value
Hax'séiz%p'a”e 25,2491 26.5+9.01 26.8+8.1 0.795 0.230
Haxis-MP angle 6.38+8.4 3.089.6 1.1£10 0.021* 4.029
Haxis-OP angle 16.249.6 18.029.7 13.9+9.1 0.306 1.202
Haxis-PP angle 23.9+8.9 24.9+10.60 26.1+10.31 0.736 0.308
Haxis-FH angle 24.8+9.5 25.6+0.4 26.6+8.07 0.780 0.249
Haxis-SN angle 30,387 32.08+10.30 33.04+10.1 0.609 0.498
H'Atm:ro”ta' 22.8+6.93 20.947.65 19.4+6.2 0.231 1.494

H-PTR perp 1.61+5.89 2.97+6.64 4.2+6.69 0.362 1.028
H-S perp 11.9+5.8 -0.6+6.8 8.16+5.8 0.101 2,357
H-A point 48.9+6.4 50,4457 50.12+6.58 0.639 0.450

H-N 50.9+6.9 52.7+5.55 52.16+7.6 0.575 0.557
H-Pog 44.96+5.21 45.64+4.29 42.36+4.14 0.023* 3.966
H-CVT 44.57+4.16 43.70+6.37 43.52+4.39 0.737 0.307

H-C3C plane 11.69+5.89 13.73+7.39 14.52+6.19 0.288 1.264

vertical

sl piErs 19+5.91 _41+5.18 2.1246.08 0.324 1.143

vertical
H-SN Vertical 90.61+9.81 90.82+7.29 91.48+8.75 0.931 0.072
H-FH Vertical 71.1+8.53 71.29+6.02 72.16+8.27 0.868 0.142
H-PP Vertical 50.34+9.24 51.67+4.73 52.12+7.45 0.650 0.433
H-OP Vertical 34.65+6.81 34.23+4.69 36.8846.79 0.229 1,501
H-MP vertical 10.76+5.24 13.3246.12 14.96+4.55 0.025* 3.871

One Way Anova, Level of significance < 0.05*

Table 2: Difference among linear and angular measurements in vertical facial patterns.

Dependent variable Vertically Vertically Significance
hypodivergent normodivergent .561
Haxis-MP angle normodivergent hyperdivergent .281
hyperdivergent hypodivergent .017*
hypodivergent normodivergent 1.000
H-Pog horizontal normodivergent hyperdivergent .023*
hyperdivergent hypodivergent 134
hypodivergent normodivergent 225
H-MP Vertical normodivergent hyperdivergent 770
hyperdivergent hypodivergent .022*

Post Hoc Bonferroni Test, Level of significance < 0.05*

with C3C horizontal plane and palatal plane
was statistically insignificant in all three
groups, while its inclination with mandibular
plane (Haxis-MP) was marked as significant
(0=0.021%). The post hoc bonferroni test
showed a comparable statistically significant
difference in Haxis-MP (p=0.017*) among
hyperdivergent and hypodivergent group.

The anteroposterior position of hyoid to
Sella perpendicular and PTR perpendicular
shows no statistically significant difference.
Hyoid to pogonion (H-Pog) were found sta-
tistically significant (p=0.023%), the com-
parable difference by post hoc bonferroni
test shows its significant difference among
normo-divergent and hyperdivergent group

VOL. 37 NO. 4 | Journal of Postgraduate Medical Institute

(p=0.023%). Vertically the statistically sig-
nificant difference was seen only in vertical
distance of Haxis-MP (p=0.025%), and com-
parable difference by post hoc banferroni
test further showed a statistically significant
difference among hypodivergent and hyper-
divergent group (p=0.022%).

W DISCUSSION

Hyoid bone is solitary bone that has no
bony articulation it is connected to the cra-
niofacial structures and moves along with
mandible during masticatory functions, the
stability of hyoid bone position is influenced
by the direction of mandibular growth.’® The
face height play an important role in diag-
nosis, treatment planning and prognosis of
treatment. There is a relationship between
vertical growth of maxilla and mandible with
the vertical growth of condyles. When the
vertical growth in posterior condyles is great-
er there is tendency toward an open bite and
increase facial height whereas, when there
is decrease growth there is short face height
and a deep bite tendency. Abnormal facial
growth result in different facial heights."

A comparative study between long face
and short face on Caucasian population
shows that many characteristics of long and
short face can be explained by rotation of
mandible along with the structures associ-
ated with it like the hyoid bone and tongue.
They suggested that hyoid bone is positioned
more anteriorly in long face syndrome as
compare to short face syndrome.’® Another
study showed that although hyoid bone is
associated with the basal mandibular bone
still it does not reflect the vertical relationship
of face. The study shows the hyoid position
is near to mandibular plane in short face and
is positioned lower in long face height.” In
the present study, the vertical position shows
same statistically significant results that hy-
oid bone is inferiorly positioned in hyperdi-
vergent as compare hypodivergent cases.
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A study conducted in Turkiye evaluated
linear distance from H-Pog in hypodivergent
group, and shows that it is positioned more
posteriorly in hypodivergent subjects.” In
the present study, we also found the same
statistically significant results. Hyoid bone
is located posteriorly in hypodivergent and
anteriorly in hyperdivergent cases. Another
comparative study on open bite and normal
occlusion suggested that angle between
Haxis-PP is significantly increased due to
anticlockwise rotation of palatal plane. While
the angle Haxis-MP shows no difference
as hyoid moves along with the mandibular
plane. This strongly suggested that hyoid
bone moves along with its associated struc-
tures like the pharynx, cervical vertebrae and
mandibular plane.'

A study has shown that the axial inclina-
tion of Hyoid bone position is assessed ver-
tically by PTR perpendicular plane and hor-
izontally by C3C horizontal plane. The high
angle subjects have increased SN-Haxis and
have no significant difference in Haxis-MP
which shows that hyoid bone moves along
with the rotation of movable craniofacial
parts.'® In this study it is analysed that hy-
oid bone do not move significantly with MP
as significant difference in Haxis-MP can be
seen. The axial inclination of hyoid bone with
its MP was found statistically significant. The
Hyoid bone is inclined clockwise in hypodi-
vergent subjects and counter clock in hy-
perdivergent subjects. This finding will aid in
diagnosis of the vertical facial patterns.

Overall, these studies™ ' shed light on
the importance of the hyoid bone's position
and movement in different facial patterns,
which can be valuable for diagnosis, treat-
ment planning, and understanding the prog-
nosis of treatments related to facial height
and occlusion issues. Further research in
this area can potentially enhance diagnosis,
treatment planning, and prognosis of various
facial height, relapse and occlusion issues.
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W CONCLUSION

Hyoid bone is positioned more inferoan-
terior in hyperdivergent subjects and super-
oposterior in hypodivergent cases. The linear
distance from hyoid to pogonion shows its
anterior position in hyperdivergent group.
Though attached to mandible, hyoid bone
does not move significantly with MP and has
significant difference in Haxis-MP.
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