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Abstract: The hyoid is a U shaped bone with a backward concavity. Locates at the
lower edge of the mandible and lies parallel to the floor — functions as an attachment
point for muscles and soft tissues of head and neck. The aim is to examine the
variations and ossification of the hyoid. This study was performed retrospectively in
2010 - 2013 on 200 CT images. 3D volume rendering images of pure hyoid bone
created from the axial CT images in 1 mm slice thickness. The morphological variation
count was 23; ossification variations were 9 cases. No difference observed by gender,
but there are differences between the age groups for ossification. Ossification rates
were found as; partial 34 %, unilateral 33%, complete 22%, early 11%. Most of the
morphologic variation were belong to minor horn (57%), variations of major horn were
30%. The clinical importance of hyoid bone has realized in recent years. Due to the
close relationship of this bone with the muscles, ligaments, fascias, sternum, clavicles,
its dysfunction can lead to general problems. Studies about the variations of hyoid bone
found to be quite low, and we believe that our research will contribute to the content of
literature.

Keywords: hyoid; multi detector computed tomography; ossification; variation

INTRODUCTION

The hyoid is a U shaped bone with a backward concavity which locates at the
lower edge of the mandible and lies parallel to the floor. As an active and highly mobile
bonel, its function is to be an attachment point for muscles and soft tissues of head and
neck-.

Hyoid ossified from six ossification centers, four of these centers located in the
four horns and other two centers located in the body, the ossification starts; at the ends
of intrauterine life in the significant horn, immediately after that in the body and in the 1-
2 years old in the minor horns’. The ossification will be complete in the course of life.
The clinical importance of hyoid bone has to realize in recent years. Due to the close
relationship with the muscles, ligaments, fascias, sternum, and clavicles, its dysfunction
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instead of only local problems leads to general issues'?. Its dysfunction also affects the
physiology of swallowing and speech because of its close relationship with the
structures associated with swallowing and breathing. Therefore the association of hyoid
bone with vital functions such as drinking and breathing, several; functional, positional,
and conditional studies of hyoid bone have been performed in recent years *°.

Science technology developed with the current method of bringing by
Multidetector computed tomography (MDCT), the observation of anatomy, ossification,
functions, variations, relationship with other structures, and several other well-known
measurements of the hyoid bone, could be done.

Studies about the variations of hyoid bone are scanty in the literature. Therefore,
in this study, the shape, ossification, and changes of hyoid bone were investigated in
the patients without any problem in the mentioned region. The patients divided
according to age and sex groups. Our primary aim put forth a variety of variational to
examine the variations and to emphasize the clinical importance of hyoid.

MATERIALS AND METHODS

This retrospective study was performed in Selcuk University Faculty of Medicine,
with Medical Ethics Committee approval number 2012/91, from January 2010 to June
2013, on 200 patients CT images. The patients have not had any history of neck trauma
or surgery. Observable axial CT images in 1 mm slice thickness transferred to the
workstation (Virtual Place Advance Plus Azer, Tokyo, Japan). At the workstation in
addition to axial, sagittal and coronal reformatted images also were obtained. Also the
necessary procedures for cutting and removing of the surrounding muscles, bones and
soft tissues were performed and the 3D volume rendering images of pure hyoid bone
were created.

Sagittal and coronal images were evaluated for morpholojical and ossification
variations. Morphologically; anatomical and articulation variations examined.
Ossification levels of hyoid bone were classified and studied in four different groups.
This four group are; corpus and major horn of the no ossification, there is partial
ossification and complete ossification.

RESULT AND DISCUSSION
All cases were grouped by gender and seven separated ranges of age (Table 1).
The position of the hyoid bone was evaluated according to age and gender.

Table 1. Distribution of patients by age and gender

Above

Age 0-9 10-19 20-29 30-39 40-49 50-60 60 Total
Male 8 16 17 13 15 15 22 106
Female 12 12 10 14 15 12 19 94

The morphological variation observed in 23 out of 200 (11.5%) patients and
ossification variations observed in 9 out of 200 (4.5%) patients. Changes associated
with the ossification evaluated firstly. After that, all ossification related variation cases
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removed, and images evaluated for gender and age differences. No significant
difference by gender observed, but differences between the age groups were
determined. In the 0-9 age group, no ossification found, the increase of calcification with
the increasing age observed. In the over 60 age group, there was complete ossification
in 34 people and partial hardening in 3 people (8.8%) (Fig. 1).

The hyoid bone evaluated anatomically too. Different parts of bone showed
various morphological variations in the 23 (11.5%) patients. In some patients either in
the body or horns, besides the deformities, absences were observed too.

Most of the variation was belong to minor horns (13 patient, 56.5%) include;
absences of small horns, deformities, and variations of its articulations (Fig. 2). These
include minor horn absence (Fig. 2 a, b, c¢), changes in shape (Fig. 2 d,e), and
articulates the variations (Fig. 2 f) was determined.

Variations of first horn detected in 30% (7 patients) of cases. These variations
were only deformities — all of them (Fig. 3) the central horn affecting changes. Varieties
of body detected in 13% of total variation cases. These variations were deformities, too
(Fig. 4), the body shape that differs from the normal os hyoid.

The ossificaition between the body and horns were detemined in 9 cases. All
ossification percentages were; partial ossification 33% (45,47,52 years in three patients)
(Fig. 5 a), unilateral ossification 33% (60,62,70 years in three patients) (Fig. 5 b,c),
incomplete ossification 22% (63,73 years in two patients) (Fig. 5 d,e) and early
ossification 11% (16-year-old patient) (Fig. 5 f).

Considered the position, we also found that there were no differences by gender
in the place of the hyoid.
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Figure 1. Distribution of ossification according to intervals of age group.
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a. Bilateral absence of minor horn thicker and consists
of the usual major horn
Bilateral minor horn absence
Unilateral (right) sided minor horn absence
Unilateral minor horn is longer than the other side
To be longer than usual minor horn
Making joint body with minor horn

Figure 2. Variations of minor horn

~®ooo0CT

Figure 4. Variations of the body; body shape that differs from the normal os hyoid
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a.Partial ossification
b.Unilateral ossification

c. Unilateral ossification

d.incomplete ossification

e.incomplete ossification

f. The early completion of the ossification

Figure 5. Variations of ossification major horn and body

In most studies, shape, ossification, and positional variations of hyoid bone have
evaluated relative to a particular disease. Generally, these studies have been performed
as autopsy study methods and rarely have performed with MDCT. Besides that, the
reviews have been performed in patients with a variety of respiratory and swallowing
problems even had undergone surgical procedures in this region®™*2.

Morphological, ossification, and the extra ossification of body, variations have
been described in the literature™**°. In our study on 200 patients, morphologic changes
determined in 23 (11.5%) cases and exceptions associated with ossification determined
in 9 (4.5%) cases. Reported studies have already shown; there are no differences in
hardening by gender, but it increases by increasing age and continues between 21 and
30 years of age'’. Gupta et al.’® have observed that ossification completes five years
earlier in females, and calcification of entire bones completes after 60 years old. Some
studies have suggested the completion of hardening under 30 years old, some others
under 40 years old*®?'. Reed®, in his research, observed that ossification starts in the
6th month of life, continues in adolescence, and there are no differences by gender in
the ossification. In increased ages, calcification has been observed additionally during
the hardening’®#?*, We also determined that ossification starts after 16 years old,
continues in adolescence, moving fast up to 39 years old, and there are no gender
differences in ossification. Unlike ours, another study stated 20 years old as the
completion time of hardening ® as in the Gupta et al.*® studies, in our research, either
the complete ossification observed in above 60 years old.

In the studies on the ossification, unilateral ossification was determined in the
later ages (after 70 years)™'8. We identified one case early and eight instances in late
ossification cases among all patients. There was no any bilateral ossification among the
new ossification cases.

Miller et al. 15 in their study have determined the shape differences by gender as
the distal tip of the first horn is higher in the male than which is in the female. Some
other authors have reported that there are no differences by gender in the position of
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hyoid bone ?°. In our study, we found no differences by gender in the shape of the hyoid
bone.

The position of the hyoid bone could determine through the muscles and
ligaments which attached it from the top and the bottom. The area of hyoid bone could
change by courtesy of tongue and mandible movements, and attachment points of
mentioned muscles and ligaments®*®’. Tsai?’ has determined no difference by gender in
the hyoid position. As well as in this study, we also found that there were no differences
by gender in the area of the hyoid.

The involvement of hyoid is significant in the staging determination of larynx
cancer. Metastatic involvement may be confused by variations in radiological
examinations. The lack of knowledge about the morphology and differences of hyoid
bone can lead to confusion in the diagnosis of certain diseases. Therefore, learning
about hyoid bone is very important for radiologists and in terms of dealing with surgery
of the region. Mainly, a broken hyoid bone in a suspicious death considered as strong
evidence for suffocation.

Our study is a retrospective study, and since all images obtained in the supine
position, personal characteristics such as height, weight, deformity, and posture
disorder could not look. For this reason, we think that it would be beneficial to support it
with prospective studies by knowing personal positions (height, weight, thorax diameter)
in different areas (standing, sitting) and such.

CONCLUSION

In an evaluation of literature, studies about the variations of hyoid bone found to
be quite low, and we believe that our research on the variety and ossification of the
hyoid bone in the 200 individuals will contribute to the content of literature.
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