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SUMMARY: Hyoid bone measurements have been proposed to vary between different genders and age groups. The aim of the
study is to study hyoid morphometrics among Jordanian patients. 3D-CT scans of 637 patients were analyzed. Ten parameters of hyoid
bone were measures, including the anteroposterior length, length of greater horns (right and left), height of greater horns (right and left),
width of hyoid body, height of hyoid body, the distance between the midpoints of the posterior ends of the greater horns of the hyoid
bone, the angle between right and left greater horns, and the distance of the hyoid bone to the vertebral column. Also, vertebral level,
fusion rank, morphology of hyoid body lingula, and shape of hyoid bone were documented. All hyoid dimensions were longer in males,
but greater horns angle was wider in females. In patients younger than 30 years, the parameters are the smallest with the widest angle.
The distance from hyoid to vertebral column is higher in males (30-49) years of age. No fusion between hyoid body and greater horns
was observed in patients younger than 10 years, but fusion (unilateral or bilateral) was found in only 73.2 % of patients = 70 years. The
hyoid was mostly at vertebra C3 level and “U” shaped. The lingula shape was mostly “Scar” in males (especially = 50 years) and
“Nothing” in females (especially < 50 years). The maximum growth of hyoid dimensions is before age of 30 years. Fusion between hyoid
body and greater horns was not seen in patients younger than 10 years. Otherwise, the hyoid features failed to predict age or gender in our
sample. Furthermore, 3D-CT scan is an excellent tool to assess the anatomy of head and neck region.
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INTRODUCTION

The human neck is anatomically composed of
bones, muscles, ligaments, soft tissues, and neurovascular
structures. These components interplay for performing
the required functions of movement, speech, swallowing,
and respiration. The hyoid bone position helps in
performing these actions. It differs from other bones in
that it does not articulate with other bones, but acts like
origin and insertion of different muscles which are
grouped into suprahyoid and infrahyoid muscles (Fakhry
etal.,2013).

The hyo-laryngeal complex is an integral part of
the aerodigestive tracts. Any change in the anatomy or
function of the complex can affect both respiration and
swallowing. In addition, the relative position of bones
and cartilages to the mandible, skull base, and vertebral
column has been reported to be of significant clinical value
in many reports (Bibby & Preston, 1981).

Sex and age determination in cadaveric bodies is
sometimes challenging. Many bones are usually studied
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to accomplish this target, such as hips (Spradley & Jantategorized into groups; (1-29) years, (30-49) years, (50-
2011). There are many studies that corelate changes in hy®®] years, ana70 years. The images were retrieved from
bone morphometrics with the sex and age differences. Thelse hospital’'s “Image Picture Archiving and Communication
are measured using different techniques, including direStstem”. Multislice spiral CT scans were obtained with a
cadaveric measurements, X-ray images, and computediltidetector 512 slice GE Revolution CT using the
tomography (CT) scans. following parameters: 120-140 kV, smart mAs = 125-330
mAsS, slice thickness = 1 mm, matrix = 512x512, collimation
The aim of our study is to measure different hyoid 40 mm with slice thickness 0.625. Pitch = 0.5 FOV (Field
dimensions, and to detect differences between both sex#d/iew) (150-200). A 3D reconstruction was created from
and between various age groups. In addition, sonseanned images using NovaPACS diagnostic Viewer
morphological features are reported, and their prevalencgersion 8.7) programme. Different parameters were
documented. retrospectively measured by radiology residents, and the data
were collected and saved to excel sheet.

MATERIAL AND METHOD Ten parameters of the hyoid bone were measured.
These are the anteroposterior length of hyoid bone, length
of greater horns (right and left), height of greater horns (right

The 650 consecutive computed tomography (CTand left), width of hyoid body, height of hyoid body, the
scans of cervical spine and CT scans of neck that welistance between the midpoints of the posterior ends of the
performed for different patients in Specialty Hospital wergreater horns of the hyoid bone, the angle between right and
retrospectively included in the study. Thirteen images weleft greater horns, and the distance of the hyoid bone to the
excluded due to history of neck trauma, neck surgery, wertebral column. The latter is the distance from the greater
laryngeal neoplasms. Thus, images of 637 patients wdrern's posterior end to the vertebral column on the line drawn
enrolled; 374 males and 263 females (mean age 43#45parallel to its long axis. Also, the vertebral level of the hyoid

19.32072 years (SD); age range 1.2-89 years). The age Wase was documented (Fig. 1).

e

AL

Fig. 1 Dimensions of the hyoid bone. A: Antero-posterior length of hyoid bone. B: Length of right greater horn. C: Length of
left greater horn. D: Height of right greater horn. E: Height of left greater horn. F: Width of hyoid body. G: Height of hyoid
body. H: The distance between the midpoints of the posterior ends of greater horns. I: The distance between posterior end of
hyoid and vertebral column. a: The angle between greater horns.
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Fusion status between the hyoid body and greater The ethical approval was obtained from the
horns was reported. We adopted Fiskeral. (2016) Institutional Review Board (Approval Code 5/1/T/109464).
classification of fusion patterns. They were classified intdhis study followed the principles of the Declaration of
many ranks; Rank 0 (bilateral distant non-fusion), Rank Helsinki. The data were entered and analyzed using the
(bilateral non-fusion), Rank 2 (partial or unilateral fusion)Statistical Package for Social Science (SPSS version 20).
and Rank 3 (bilateral fusion) (Fig. 2). To determine the frequency of the vertebra level, The

morphological appearance for each decade and both sexes.

In addition, the Lingula-related morphologicalThe association of fusion ranks with sex and age group were
features of the hyoid bone were documented. Type A is wheramined using Chi-square tests of independence. Kruskal-
lingula developed at the center of upper peripheral hyoiallis test was used for comparison between the decades,
body (Development); Type B is when the scar of the lingulaecause more than two independent groups were which were
was identified (Scar); and Type C is when the lingula wasot normally distributed. The independent samples T-test
not identified (Nothing) (Fig. 3). The shape of the hyoidvas used for normally distributed data. One-way ANOVA
bone is also classified into “U”, “V”, and “horseshoe” typesnodels were used to investigate the association of sex, age,
(Fig. 4). and the measurements of hyoid bone. A P-value of < 0.05

was considered statistically significant.

In addition, although the measurements were
significantly smaller in the youngest age group
(1-29 years), the angle between greater horns was
widest in the same group (p < 0.05) (Fig. 6).
Further comparison between both sexes for
specific age groups was performed for these
dimensions, and they were all longer in males
significantly, except for wider greater horn angles
in females. In addition, the distance of the hyoid
bone to the vertebral column was not significantly
different between both sexes in all age groups
except in (30-49) years age group, which was
more in males (Tables I, II, and III).
Fig. 4 Shape of the Hyoid. A: “U” shape. B: “V” shape. C: “Horseshoe” shape The hyoid bone level was more prevalent
at C3 levelin both sexes (67.4 % in males vs
70.5 % females), all aggroups, and all sex-
RESULTS specific age groups. The second most common
level was C4 in males (24.6 %), and C2 in females
(18.2 %). The same finding was detected in all
Atotal of 637 CT images were studied and analyzedge groups, except for C2 level in (1-29) years age group
and 41.29 % were for female patients (p > 0.05) (Fig. 5)16 %). When sex-specific age groups were compared, C4
When the parameters were compared according to sex, mas the second most common level in males in all age groups,
les had significantly longer dimensions except for the angénd C2 in females younger than 50 years, and C4 in females
between greater horns, which was more in females (p < 0.0&ho are=50 years.
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> 70Years (50-69) Years (30-49) Years (1-29) Years
Age

m Males © Females

Fig. 5. Sex distribution among different age groups.

Number

In addition, sex did not have an impact on fusion rank
between body and greater horn in all age groups, either in
general or in specific groups. However, the most commonly
found frequency was Rank 1 (bilateral non-fusion) in all
age groups except for rank 3 (bilateral fusion) in age group
> 70 years in both sexes. Rank 0 (bilateral distance non-
fusion) was the second most prevalent rank in age group (1-
29) years (31.4 %), but was the least prevalent in patients
who are> 30 years (Fig. 7).

Furthermore, there was no significant difference in
the lingula-related morphological features of hyoid bone
when compared according to sex, age groups, or sex-specific
age groups. Nevertheless, it was noticed that the most

Table I. Comparing the measurements between males and females.
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Measurements Total Males Females P-value
mean+ SD mean+ SD mean+ SD
Anterior-posterior (AP) length of the hyoid bone 36.2+5.1 38.41 +4.6 33.15+43.9 0.000
Length of greater horn (Right) 28.49+4.2 30.05 £3.9 26.27 £3.4 0.000
Length of greater horn (Left) 28.07+4.2 29.58 £3.9 25.93 £3.6 0.000
Height of the greater hom (Left) 7.09+1.8 749+£1.9 6.52+1.6 0.000
Height of the greater hom (Right) 7.14+ 1.8 7.51+£1.9 6.61+1.7 0.000
Width of the body of the hyoid bone 22.92+3.6 2454 £3.1 20.64 £2.8 0.000
Height of the body of the hyoid bone 10.85+2.1 11.45+19 10.00+ 2.0 0.000
The distance between the midpoints of the posterior ends of  38.85+5.7 4041 +5.7 36.64 £4.9 0.000
the greater hom of the hyoid bone
The distance of the hyoid bone to the vertebral column (The  3.33 +3.0 3.57+3.1 3.00+2.8 0.019
distance from the greater hom's posterior end to the
vertebral column on the line drawn parallel to its long axis)
Angle of right and left greater hormn (The angle between 31.96 + 30.03+£10.3 34.69+ 9.6 0.000
greater hom by connecting the lines passing through the 10.3

midpoints of the anterior and posterior ends of the greater
horn)

Vertebral level of the hyoid bone, N (%)

C2

C2-3

C3

C4

C3-4

Cs

Fusion rank between the hyoid body and the greater horn
Rank 0 (bilateral distance non-fusion)

Rank 1 (bilateral non-fusion)

Rank 2 (partial fusion)

Rank 3 (bilateral fusion)

The lingula-related morphological features of the hyoid bone
Development (A, lingula developed at the central upper
peripheral hyoid bone)

Scar (B, the scar of lingula was identified)

Nothing (C, the lingula was not identified)

The morphological appearance of the hyoid bone is
A

B

C

70 (11.0%) 22 (5.9%) 48 (18.2%) 0.000
6 (0.9%) 2 (0.5%) 4(1.5%)

438 252 (67.4%) 186 (70.5%)

(68.7%)

117 92 (24.6%) 25 (9.5%)

(18.3%)

6 (0.9%) 5 (1.3%) 1 0.4%)

1(0.2%) 1 (0.3%) 0 (0.0%)

63(9.9%)  34(9.1%) 29 (11.0%) 0.761
298 172 (46.0%) 126 (47.7%)

(46.7%)

129 79 21.1%) 50 (18.9%)

(20.2%)

148 89 (23.8%) 59 (22.3%)

(23.2%)

117 67 (17.9%) 50 (18.9%) 0.189
(18.3%)

268 168 (44.9%) 100 (37.9%)

(42.0%)

253 139 (37.2%) 114 (43.2%)

(39.7%)

431 250 (66.8%) 181 (68.6%) 0.068
(67.6%)

175 99 (26.5%) 76 (28.8%)

(27.4%)

32(5.0%) 25 (6.7%) 7(2.7%)
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Table 1l. Comparing the measurements between different age groups.

Measurements 1-29 years 30-49 years 50-69 years > 70 years P-value
meanx SD mean+ SD mean+ SD meanz SD

Anterior-posterior (AP) length of the hyoid bone 34.58 £5.9 36.60 £ 4.4 37.05+43 375345 0.000
L ength of greater horn (right) 272452 28.87+3.4 29.17 £35 29.06 3.8 0.000
L ength of greater horn (left) 26.76 £5.1 2842+ 3.6 28.74+35 2891+ 35 0.000
Height of thegreater horn (right) 6.30+16 7.24+18 74917 8.06 £1.9 0.000
Height of thegreater horn (l€ft) 6.38+ 1.6 725+17 74317 7.63+20 0.000
W idth of thebody of the hyoid bone 21.61+4.1 23.47 3.0 233435 23.61+ 2.8 0.000
Height of thebody of the hyoid bone 10.26 £ 2.0 1090+ 1.8 11.16 2.4 1148 +2.1 0.000
The distance between the midpoints of the poserior 37.71£6.2 39.49+54 39.18 5.6 39.06 £5.3 0.015
ends of the greater horn of the hyoid bone

The distance of the hyoid bone to the vertebral column 3.55+28 290+2.6 3.69+35 3.46+£3.2 0.047

(The distance from the greater horn's posterior end to

the vertebral column on the line drawn paralel to its

long axis)

Angle of right and left greater horn (The angle between 33.81+ 10.5 31.85+9.9 30.87+ 10.5 30.16 £9.9 0.019
greater horn by connecting the lines passing through

the midpoints of the anterior and posterior ends of the

greater horn)

Vertebral level of the hyoid bone

Cc2 28 (16.0 %) 29 (12.4 %) 10 (6.8 %) 3(3.7%) 0.038
Cc2-3 2 (1.1%) 1 (0.4 %) 1 (0.7 %) 2 (2.4 %)

C3 123 (70.3 %) 159 (67.9 %) 98 (67.1 %) 57 (69.5 %)

Cc4 21 (12.0 %) 42 (17.9 %) 35 (24.0%) 19 (23.2)

C3-4 0 (0.0%) 3 (1.3%) 2(1.4%) 1(1.2)

C5 1 (0.6 %) 0 (0.0 %) 0 (0.0%) 0(0.0)
TheLingularelated morphological features of the hyoid bone

Development (A, lingula developed at the central 38 (21.7 %) 45 (19.2 %) 19 (13.0%) 15 (18.3%) 0.153
upper periphera hyoid bone)

Scar (B, the scar of lingulawas identified) 66 (37.7 %) 90 (38.5 %) 75 (51.4%) 37 (45.1%)

Nothing (C, thelingulawas not identified) 71 (40.6 %) 99 (42.3 %) 52 (35.6 %) 30 (36.6 %)

The morphological appearance of the hyoid boneis

A 103 (58.9 %) 161 (68.8 %) 106 (72.6 %) 60 (73.2%) 0.005
B 65 (37.1 %) 64 (27.4 %) 32(21.9%) 14 (17.1%)

C 7 (4.0%) 9 (3.8%) 8 (5.5%) 8(9.8%)

Growth trend of different hyoid bone

dimensions
45
P —, Fusion Rates of Hyoid bone
0 the hyoid bone 100%
/\”/u\‘ 0%
80%
«s-Length of greater horn (right) 70% %
35 0% 8
50% 5
40% g
o= Length of greater horn (left) [
30 30% a
A et — 20%
10%
% Height of the greater horn (right) _— (60-69) (50-59) (40-49) (30-39) (20-29) (10-19) (1-9) years o
=1 - vears | years | yeors | years | years | years
c Rank 3 37 27 19 25 21 19 0 0
3 ®mRank 2 23 14 28 28 18 16 2 0
20 Height of the greater hom (lef) ®mRank 1 22 28 25 58 78 72 11 0
®mRank0 ] (] 1 2 4 19 19 17
15 Age
—+—Width of the body of the hyoid
bone
MRank0 ®mRank1l mRank2 Rank 3
10 . . . .
—e—Height of the body of the hyoid Fig. 7 Fusion rates between hyoid bones and greater horns according
= bone
to age.
5
=e==The distance between the
midpoints of the posterior ends of
the greater homn of the hyoid
1-0 10-19 2029 30-39 4049 50-50 60-69 =70 ne Fig. 6 Length of different hyoid bone dimensions (in millimeters)
Age (Years) relative to Age (in years).
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prevalent type was type B (Scar) among males (44.2 %)relations between structures clearly and easily, as well as
50 years patients, all age groups in males (except 30-d&sessing fusion degrees of hyoid bone without removing it
years), and females aged (50-69) years. Type C (Nothirfgdm the body (Lotlet al 2015; Ichijoet al, 2016).
was the most prevalent among females (43.2 %), < 50 years
patients, all age groups in females (except 50-69 years), and  In our study, all hyoid measurements were larger in
males aged (30-49) years. Type A (Development) was theales except for the angle between the greater horns. In
least in all comparison aspects. addition, those parameters increase with age. These results
are consistent with other studies. As the sternocleidomastoid
Regarding the morphological appearance of hyoichuscles and other neck muscles are more developed in ma-
bone, the differences were not significant. Type A was thes, this might lead to narrower angle in this sex (Faghry
most common according to sex (66.8 % in males vs 68.6 &b, 2013). Furthermore, the angle gets smaller with age, and
females), age groups, and sex-specific age groups. Typehts could result from the ossification of laryngeal cartilages
was the least common. leading to narrowing the thyroid angle, and hence affecting
the hyoid bone shape by the attached thyrohyoid membrane
(Dursunet al, 2021). Balseven-Odabast al. (2013)
DISCUSSION compared the hyoid dimensions of the Turkish population
they studied to same measurements in preceding studies from
Korea and United States. They concluded that differences
The hyoid bone has dual pharyngeal arch derivatiomdicate racial differences between various.
the lesser horns are derived from the second arch, the greater
horns from the third arch, and the body arises from both The hyoid size and shape can reflect or lead to some
arches. This development is associated with other structurelsanges in the body. For example, the size is closely related
such as styloid process and laryngeal cartilages. In additido the middle part of laryngeal cavity (Papadopoelosl,
ossification of the hyoid parts does not occur simultaneousti®89). Controversies have been described in many reports
it starts at the long horns, followed by the body, and finallgbout the relation of the hyoid bone morphometrics to the
at the lesser horns (Hiladt al, 1997). Variations in shape overall body weight, height, and body mass index (Fakhry
and ossification can therefore result from changes in theseal, 2013; Rodriguez-Vazquet al, 2015). For instance,
embryological origins and ossification processes. Fdhe size is positively correlated with the weight and height
example, ossification can be extreme leading to complaté patients (Lothet al 2015), but no correlation is found
ossification of the stylohyoid complex. Furthermore, suctvhen the sex was controlled for (Rodriguez-Vazmpiet,
variations may be associated with different symptoms like015). After controlling BMI, the hyoid length and the
otalgia, odynophagia, neck pain, and globus sensationdistance between lesser horns were found to be independent
throat (Ekiciet al.,, 2013). predictors of sex in some series (Soltahial, 2017).
Unfortunately, these data were not available due to the
Many methods have been used in measuring hyoidtrospective nature of our study.
dimensions. Many researchers directly measured the hyoid
parameters in cadavers after being processed (Fakaty Although non-fusion between hyoid body and greater
2013). In the era of imaging, different modalities were usetlorns was present in more than half of the study sample, it
Some authors prefer the cadaveric direct metric analysisveas noticed that fusion increases with age in both sexes.
it is easy, cost effective, less expert demanding, does #dso, it was not different between males and females in each
need further image processing, and is not affected by prolaa@e-specific group. Our findings were consistent with some
ble imaging errors that might arise from interaction betweestudies (Milleret al, 1998; Naimet al, 2015) and different
radiation and tissue factors (Soltatial, 2017). X-ray from others (Shimiziet al, 2005). Shimizwet al (2005)
images were used previously in many morphometric studiestudied histologically the space between the body and greater
either radiographs of autopsies or those of live patient®rns, and found a fibrocartilaginous plate. The margin of
(Kollias & Krogstad, 1999; Shimizet al, 2005). These the junction showed resorbed surfaces with osteoclast-like
methods are inexpensive with relatively lower radiatiomultinucleated giant cells. In fused hyoid bones, the junction
exposure (Ekicet al, 2013). Computed Tomography (CT)lacked chondroid tissue, and the junction margin had rough
scans are superior in removing overlapping between differentrfaces without osteoclast-like cells. They suggested that
bony structures and soft tissues, as well as avoidinigjs junction ossification is the only change in size that occurs
asymmetrical view due to improper position during théo hyoid in adulthood. We think that the maximum
technique (ltcet al, 2012; Fakhret al, 2013; Ekiciet al, ossification occurs in the sixth and seventh decades, and
2013). Recently, 3-D CT scans add the benefit of detectistpws down afterwards. Furthermore, despite twenty one
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percent of our patients younger than 30 years started to h&uggula” projection at the center of upper surface of hyoid
fusion (partial or complete bilateral), 26.8 % of patients whbody has been proposed to have remains of thyro-glossal
were 70 years old or more showed bilateral non-fusion. Thedect (Parsons, 1909). It has many forms; “developed”, “scar”,
findings suggest that this parameter cannot be used solahd “Nothing”. In this study it was “Nothing” in 39.7 %,
for predicting the age. However, distant bilateral non-fusiomhich is relatively high compared to 9.3 % reported by Ito
(Rank 0) was found in all patients younger than 10 yearst al. (2012). This might represent population variations.
and this rank was not seen in patients older than 60 years of
age. In addition, the non-fused junction should not be
mistaken as fractured hyoid in neck trauma cases. MoreoVEQNCLUSION
it has been reported that fracture potential is greater in fused
bones due to increased rigidity, and fractures commonly
occur in the middle or posterior thirds of greater horns The hyoid bone is essential in swallowing, phonation,
(Naimo et al.,, 2015). This is very important to beand respiration. Its dimensions are larger in males except
remembered by forensic medicine physicians whefor the angle between greater horns which is wider in females.
examining trauma cases or decomposed bodies (Balsev&@he maximum growth of these dimensions is before age of
Odabasket al, 2013). 30 years. Fusion between hyoid body and greater horns was
not seen in patients younger than 10 years. Otherwise, the
During swallowing, geniohyoid and mylohyoid hyoid features failed to predict age or sex in our sample.
muscles have the most potential to displace the hyoid boRerthermore, 3D-CT scan is an excellent tool that can be
anteriorly and superiorly; respectively (Pearsoretlial, used in future studies to assess the functional anatomy of
2011). Radiation therapy and surgery on the hyoid, as wakad and neck region.
as changes in the hyoid position relative to the mandible
(e.g. during ageing in male) can affect the suprahyoid
muscles function and can predispose to aspiration in SOMEKNOWLEDGMENTS. The authors thank all people
patients (Fakhret al, 2013; Fengt al, 2014). Relative to who helped in conducting this study.
cervical vertebrae, Bibby & Preston (1981) found a constant
anteroposterior position of the hyoid with a mean of 31.76
mm (SD 2.9) with no sexual dimorphism. Like other studieFARIFI, A. A.; SARHAN, S. Z.; AMER, M. A.; AL
we found that the hyoid bone is mostly at C3 level in botBAFARINI, A. D.; MUSTAFA, D. F.; ALTABAA, K. S.;
sexes and age groups (Kollias & Krogstad, 1999). It waBMARI, Y. B.; MUSTAFA, A. W.; SHATARAT, A. &
interesting that more inferior position (i.e at C4 level) waBADRAN, D. Estudio morfométrico radiol6gico del hueso
second in males at all ages and in females who are 50 ydamsdes mediante tomografia computarizada tridimensional
old or more. The inferior position of the hyoid has been oft§8D-CT). Int. J. Morphol., 41(2%01-409, 2023.
supposed to be a cause or a result of obstructive sleep apnea
(Shepard Jet al, 1991; Fakhnet al., 2013). RESUMEN: Se ha propuesto que las medidas del
hueso hioides varian entre los diferentes sexos y grupos
Different shapes have been recorded in the literaturde edad. El objetivo del estudio fur estudiar la morfometria
We described “U” shape, “V” shape, and “hoarseshoe” shajkel hueso hioides en pacientes jordanos. Se analizaron
and the first type was the most prevalent in our series. It Hasnografias computarizadas en 3D de 637 pacientes. Se
been suggested that the different shapes are continuous rathielieron diez pardmetros del hueso hioides, incluyendo
than discrete, and they arise from changes in synostokidongitud anteroposterior, la longitud de los cuernos ma-
ossification (Milleret al, 1998; Shimizet al, 2005). The yores (derecho e izquierdo), la altura de los cuernos ma-
clinical significance of different shapes is unclear. Narrowsores (derecho e izquierdo), el ancho del cuerpo hioides,
hyoids are assumed to be associated with reduced pharynggealltura del cuerpo hioides, la distancia entre los puntos
volume, and possibly more severe airway obstruction. Thisedios de los extremos posteriores de los cuernos mayo-
can result from head and neck radiation therapy as well i@s del hueso hioides, el angulo entre los cuernos mayores
neck dissection (Hilaket al, 1997; Fakhret al, 2013). In derecho e izquierdo, y la distancia del hueso hioides a la
addition, different shapes of the greater horns can reflemlumna vertebral. Ademas, se documentaron el nivel ver-
balance between the opposite biomechanical forces tebral, el rango de fusion, la morfologia de la lingula del
tongue, cervical muscles, and ligaments (Rodriguez-Vazquazerpo hioides y la forma del hueso hioides. Todas las di-
et al, 2015). Furthermore, repetitive microtrauma (e.gnensiones del hioides fueron mas largas en los hombres,
during swallowing and excessive speaking) can lead pero el mayor angulo de los cuernos fue mas ancho en las
cartilage ossification (Ichijet al, 2016). Moreover, mujeres. En pacientes menores de 30 afios, los parametros
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son los mas pequefios con el angods amplio. La distan- Kollias, I. & Krogstad, O. Adult craniocervical and pharyngeal changes-
cia del hioides a la columna vertebral es mayor en el sexo mas--a longitudinal cephalometric study between 22 and 42 years of age.
culino (30-49) afios. No se observé fusién entre el cuerpo hioides gi:trrt]('; dMozrf(Pll(;lsos%flecEr;gcemcal and hyoid bone chariges.J.

y los Cu?mos,mayores en paCi_entes menores de 10 afios, per@oﬁeA.; C(;rny, J:; Santin’i, L.; D.ahan, L.; Dessi, P.; Adalian, P. & Fakhry,
encontro fusion (unilateral o bilateral) en solo el 73,2 % de l0S . analysis of hyoid-larynx complex using 3D geometric
pacientes 70 afios. El hioides estaba mayormente al nivel de la morphometricsDysphagia, 30(3p57-64, 2015.

vértebra C3 y en forma de “U”. La forma de la lingula erafiller, K. W.; Walker, P. L. & O'Halloran, R. L. Age and sex-related
mayoritariamente "Cicatriz" en los hombres (especialmente  variation in hyoid bone morphology. Forensic Sci., 43(6)138-

50 afios) y "Nada" en las mujeres (especialmente < 50 afios). E|43, 1998.

méximo crecimiento de las dimensiones del hioides es antes'\é%;g‘;;;-?rgﬁori‘:‘ﬂgtg%?gzseg’eséli‘ 5;3%5; ;;;:znfselog:é”g%:ﬁg
los 30 afios. La fusm}n entre _el cuerpo hioides y los Cyemos ma- of theghy%ié/ bonel.:orensichci. MedF.) Pathol., 11(2y7-85, 2015.
yores no se °bser}’°_ en pacientes mgr?ores de lO.anos. No _E'adopoulos, N.; Lykaki-Anastopoulou, G. & Alvanidou, E. The shape
tante, las caracteristicas del hueso hioides no pudieron predecityg size of the human hyoid bone and a proposal for an alternative
la edad o el sexo en nuestra muestra. Ademas, la tomografiaciassification. J. Anat., 163:249-60, 1989.

computarizada 3D es una herramienta excelente para evaluapaesons, F. G. The topography of human hyoid bingnat. Physiol.,

anatomia de la regién de la cabeza y el cuello. 43(Pt. 4)279-90, 1909.
Pearson Jr., W.G.; Langmore, S. E. & Zumwalt, A. C. Evaluating the
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