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SUMMARY: The hyoid is a unique, ‘U’ shaped bone, located on the anterior aspect of the neck, between the mandible and
thyroid cartilage. This bone displays morphological and morphometric characteristics that can assist in determinatie@x afrage, s
race of an individual. Therefore, the present study aimed to investigate the morphology and morphometric parameters dfahe hyoid
in a Black South African population of KwaZulu-Natal. The morphological and morphometric parameters of the 40 hyoid boeds obtai
from the Department of Clinical Anatomy, University of KwaZulu-Natal were classified in accordance with Beap&013). In this
study, 35 % of hyoid bones were ‘U’- shaped and 65 % were ‘V’- shaped in males, whereas in the female specimens, 70 % of hyoid
bones were ‘U’- shaped and 30 % ‘V'- shaped. Furthermore, this study recorded a statistically significant relationshithbesiasgen
of the hyoid bone and sex. With regard to the morphometry, the width of the hyoid bone was greater in males than femajesdnoweve
length of the hyoid bone was greater in females than males. In addition, this study concludes that these results mayocth@ribute
existing knowledge on the morphology and morphometry of the hyoid bone and may assist forensic procedures.
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INTRODUCTION

The hyoid bone is typically a ‘U’-shaped bone preserfddabaset al (2013) and Logaet al (2016) concluded that

in the anterior aspect of neck at the level of the fourth centhe hyoid bone can be utilized to determine the sex of an

cal vertebra, located between the mandible and thyroitdividual in a Turkish and contemporary White population.

cartilage (Mooret al, 2014). Anatomically, it can be divided Kindschuhet al. (2012) recorded ancestral differences in

into 3 parts, viz. two greater cornu, a body and two lessgkeletal material of the African and the European population,

cornu (Leksaret al, 2005). Literary reports states that thevhereby the hyoid bone of African descent was more

hyoid bone is a unique bone in the human skeleton, aslibngated as compared to those of the European population,

does not articulate directly with any other bone (Leletan with the latter generally having larger hyoid bones.

al.). It is attaches and supported by muscles and ligaments

within the neck region (Leksaet al). Soltani et al. (2017) documented that the
morphometry of the hyoid bone may be utilized to determi-

Literature has documented variations that are preserg the sex of an individual. Furthermore, Olasil (2018)

in the human skeletal system amongst different populatistated that due to the sexual dimorphic features of the hyoid

groups around the world (Ubelaker & DeGaglia, 2017). THaone, it is viable option for sex determination, as this study

hyoid bone is one of the bones that has been classifiedftiother documented that the hyoid bones of males have a

display sexually dimorphic features (Reesaikal, 1999; greater width, antero-posterior length and slope of cornua,

Mukhopadhyay, 2010). Leksaat al. classified the as compared to the females.

morphology of the hyoid bone as being more asymmetrical

in females as compared to males however; Deepait Torimitsuet al (2018) further encourages researchers

reported that the hyoid bones of males displayet® conduct more studies on the hyoid bone and its potential

asymmetrical shapes as compared to the females. Balsevandetermining age, sex, race and cause of death, within
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different population groups. Therefore, this study aimed towidth of the hyoid bone (WD): Lateralmost distance
document the morphological and morphometric parametdsstween the greater cornua (a - b) (Fig. 2).
of the hyoid bone within the Black South African.
- Length of the hyoid bone (L): Middle distance from the
anterior aspect of the body of the hyoid bone (c), to the
MATERIAL AND METHOD point lying mid-way between the distances of the greater
cornua (a - b) (Fig. 2).

This study examined 40 hyoid bones (Male=20Reliability and validity: Each morphometric parameter was
Female=20) obtained from the Department of Clinicaheasured three times by the first author and the mean value
Anatomy, University of KwaZulu-Natal (Westville & Nelson was calculated to ensure validity and reliability of this study.
R Mandela School of Medicine campuses). Ethical clearance
was obtained (BE366/19). This study excluded any
fragmented or damaged hyoid bones. RESULTS

The morphological and morphometric methodology
employed in this study was adapted from Deegiak The Morphology of the hyoid bone: This study examined 40
data was analysed using SPSS (Version: 15). The chi-squlyeid bones, the ‘U’-shaped hyoid bone more prevalent than
test and the T-test were utilized to determine if there wetlee ‘V’-shaped hyoid bone, with an incidences of 52.5 %
any statistical significance differences. A p-value <0.05 wamnd 47.5 %, respectively (Table 1). The present study
deemed statistically significant. documented that 35 % and 65 % of the males had a ‘U’-
shaped and ‘V’-shaped hyoid bones, respectively (Table I).
Morphology of the hyoid bone methodologyThe hyoid However, ‘U’-shaped hyoid bone was most prevalent among
bone was classified in accordance with Deegiak as either the females in this study, with an incidence of 70 %, while
‘U’-shaped (if the width is equal to or less than the lengthhe remaining 30 % of female hyoid bones was ‘V’-shaped
or ‘V’-shaped (if the width of the hyoid bone is greater thafiTable I). This study found a statistically significant
the length) (Fig. 1). relationship between the shape of the hyoid bone and sex,
with a p-value of 0.027.
Morphometry of the hyoid bone methodology:The
following morphometric parameters were measured usingorphometry of the hyoid bone: The mean width of
digital calliper in accordance with Deepetkal.: the hyoid bone ranged between 29.56 mm - 52.84 mm in
males and 29.83 mm - 44.88 mm in the female. The width
of the hyoid bone was greater in males than females with
a mean value of 37.07 mm and 36.75 mm, respectively
(Table II).

However, the mean length of the hyoid bone was
greater in females (37.45 mm) than males (35.70 mm) (Table
I1). This study found no statistical significant difference
between the width and Iength of the hy0|d bone and sex,

Fig. 2. (1) Width of the hyoid bone and (2) the Length of the hyoid bone.
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Table I. Shape of the hyoid vs sex.

Shape Male (n=20) Female (n=20) Total (n=40) p-value
‘U’-shaped 7 (35 %) 14 (70 %) 21 (52.5%) 0.027
‘V’-shaped 13 (65 %) 6 (30 %) 19 (47.5 %)

Table II. Morphometric parameters of the hyoid vs sex.
Morphometric Male Standard Female Standard

parameter deviation deviation
Mean width 37.07 4.7832 36.75 3.8864
Mean length 35.70 3.3170 37.45 3.0549

Table IIl. Literature comparison between the shape of the hyoid bones and sex.

Study Y ear Male Female
‘U’- shape ‘V’- shape ‘U’ - shape ‘V’ — shape
Leksan et al. 2005 457 % 48.6 % 42.8 % 343 %
Deepak et al. 2013 44.0 % 56.0 % 55.0 % 45.0 %
Present study 2019 35.0% 65.0 % 70.0 % 30.0 %
DISCUSSION Morphometry of the hyoid bone: In this study, the mean

width of the hyoid bone in males were greater than female,
which correlated with previous literature (Leksetnal;

In the identification process of a deceased persdviukhopadhyay; Soltanet al) (Table 1V). In the present
determining the sex, age and race of the deceased is of \staldy, the mean length of the hyoid bone was great in females
importance (Okagt al). Okasiet al. further stated that due than males with a mean value of 37.46 mm and 35.70 mm,
to the sexual dimorphic features of the hyoid bone, it israspectively (Table 1V).This finding correlated with the study
feasible choice for sex determination of an individual. ~ conducted by Kopuz & Ortug (Table 1V).However, Leksan

etal, Kimetal (2006), Mukhopadhyay, Balseven-Odabasi
Morphology of the hyoid bone:This study reported that the et al. and Soltanket al reported that the length of hyoid
‘V’-shape hyoid bone was most prevalent in males (65 %dones in males was greater than their female counterparts
while the ‘U’-shape is most prevalent in females (70 %) (Tabl@able 1V). Despite differences in the width and length of
). These findings correlate with previous studies by Leksatme hyoid bone between males and females, this study
et al and Deepalet al. (Table III).The present study alsorecorded no statistically significant relationship between
recorded a statistically significant relationship between thtbese two parameters, with p-values of 0.826 and 0.932,
shape of the hyoid bone and sex (p-value = 0.027). respectively.

Table IV. Literature comparison of morphometric parameters of the hyoid bone.

Study Year Samplesize Mean width = STD Dev Mean length + STD Dev
Male Female Male Female Male Female
Leksan et al. 2005 35 35 45.80= 6.7 40.5016.4 4140 £ 4.1 358139
Kim et al. 2006 52 35 458+12.8 354 =16.1 39.713.2 33.916.6
Mukhopadhyay 2010 73 71 40.6613.42 37.15£3.92 29.6313.9 2232121
Balseven-Odabasi et al. 2013 53 32 49.1616.79 42.4449.12 44.5615.03 38.6615.07
Kopuz & Ortug 2016 46 14 41.3146.03 37.5644.36 28.30+4.34 28.7644.73
Soltani et al. 2017 173 176 38.7111.92 30.2612.18 38.9711.43 30.3312.01
Present study 2019 20 20 37.0714.8 36.7£3.9 3570 3.3 37.4613.05
CONCLUSION

Although the hyoid bone is small and fragile, wheral.). This study recorded that the hyoid bone may be utilized
used in conjunction with other bones of the body, this borte determine the sex of an individual, as a statistically
may be utilized to assign age, sex and race (Kindsehuhsignificant relationship was documented between the
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