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Abstract

The hyoid bone can be divided into
two parts. The first part supports the
tongue and larynx and is regarded
as the hyoid apparatus, the July
2012second part is directed dorsally
articulating with the temporal bone
and is termed the suspensory appa-
ratus. The anatomy and develop-
ment of the hyoid bone was previ-
ously studied in most mammals;
however, in the camel it is still ob-
scure. Therefore, the aim of this
study is to follow the development of
the hyoid bone in the one humped
camel (Camelus dromedarius) from
the anatomical and embryological
point of view. The results revealed
that the hyoid bone develops from
eight ossification centers; none of
them complete its ossification be-
fore birth.There is no separate cen-
ter for the basihyoid of the hyoid
bone of the camel but it is formed by
the union of the rostral ends of the
thyrohyoids.

J. Vet. Anat.

Received March, accepted for publication July 2012

Keywords: Hyoid bone, Devel-
opment, Camel

Introduction

The hyoid bone (Os hyoideum) is
situated chiefly between the vertical
parts of the rami of the mandible. Its
upper part, however, extends
somewhat further back. It is at-
tached to the styloid process of the
petrous part of the temporal bone by
a rod of cartilage, the tympanohyoid
(Hillmann, 1975).

The anatomy and development of
the hyoid bone was previously stud-
ied in most mammals (Hilloowala,
1975, Koebke, 1978 and Atalgin et
al., 2007); however, in the camel it
is still obscure.

Therefore, the aim of this study is to
follow the development of the hyoid
bone in the one humped camel
(Camelus dromedarius) from the
anatomical and embryological point
of view.
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Materials and Methods

Materials:

1- Six skulls of camel fetuses of
both sexes ranging from 40.5 to 80
cm CVR length. The gestational
stage was estimated on the basis of
crown vertebral rump CVR length
(EI-Wishy et al., 1981). The sam-
ples were collected from Cairo and
Kom-hamada abattoirs. The fetuses
were removed shortly after eviscera-
tion and the crown to rump length
was measured to the nearest cm.
using a measuring band.

2- Four skulls of young and adult
camels aged 3 and 7.5 — 8 years
were collected from local abattoirs
in Sadat city. The age was estimat-
ed by dentition according to Rabi-
gliata (1924).

Methods:

1- The hyoid bones of the fetal
skulls were dissected carefully with-
out boiling to view the fine bony
structures by using scalpel and
toothed and blunt forceps.

2- The hyoid bones of the camel
skulls were removed from the skulls
by boiling in water, liquid soap and
Chlor. Then after, detaching and
rinsing, so that a clear view of the
fine bony structures was achieved.
The hyoid bones were then left to
dry at room temperature before fur-
ther observations.
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The examined specimens were pho-
tographed by digital camera, Sony 6
mega pixels, Dsc - w 50.

Results

The hyoid bone (Os hyoideum) of
the camel is situated between the
two vertical parts of the rami of the
mandible. It consists of many parts:
The basihyoid, the ceratohyoids, the
thyrohyoids, the epihyoids and the
stylohyoids. The lingual process is
missing in the hyoid bone of the
camel. Each part of the hyoid bone
is developed from a single ossifica-
tion center in a cartilaginous form.

At 40.5 cm CVRL camel fetuses:
The thyrohyoids, the ceratohyoids
and the epihyoids are still in the car-
tilaginous form while the stylohyoids
show ossification in its central part
(Figs 1, 2).

The ceratohyoids are short rods
which are directed dorsad and ros-
trad from either end of the body
while the epihyoids are twice as
long as the ceratohyoids (Figs. 1,
2). The thyrohyoids are short cylin-
drical rods of cartilage at this stage
of development (Figs. 2). The dor-
sal extremity of the stylohyoid forms
two angles; the articular angle which
is attached to the tympanohyoid and
the muscular angle which is ill-
distinct at this stage of development
(Figs 1, 2).
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At 80 cm CVRL camel fetuses:

The ossification spreads to the thy-
rohyoids, the ceratohyoids and the
epihyoids. The thyrohyoids elongate
and become thinner and its free
ends are still cartilaginous (Figs 3,
4).The basihyoid is formed by the
union of the rostral ends of the thy-
rohyoids which are still cartilaginous
(Figs 4).The stylohyoids are straight
and its dorsal extremities enlarge
and the articular and the muscular
angles become clear (Figs 3, 4).

At 3 years of age of the camel:
The hyoid bone increases in length
and size and each part is still sepa-
rated from each other by a consid-
erable rod of cartilage (Figs. 5).The
free ends of the thyrohyoids are still
cartilaginous (Figs. 5, 6). The basi-
hyoid is also still cartilaginous and
its dorsal ends have concave facets
which articulate with the ventral
ends of the ceratohyoids (Figs
6).The stylohyoids are slightly long-
er than the preceding bones and are
curved medialwards. The muscular
processes become thickened and
rough for muscular attachment
(Figs 5).

At 7.5 - 8 years of age of the cam-
el:

The hyoid bone increases in length
and size and each part completes
its ossification except the basihyoid
which is still cartilaginous (Figs 7,
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8). The cartilages which found
among the ceratohyoid, the epihyoid
and stylohyoid are diminishing in
size (Figs 7, 8). The thyrohyoids
become as long as the epihyoids
and its free ends become ossified
(Figs 7, 8).

Discussion

The hyoid bone can be divided into
two parts. The first part supports the
tongue and larynx and is regarded
as the hyoid apparatus, equivalent
that of the man. The second part is
directed dorsally articulating with the
temporal bone and is termed the
suspensory apparatus (Koénig and
Liebich, 2004).

The basihyoid, the lingual process
and the thyrohyoid of the horse are
fused and may be compared to a
spur or a fork with a very short han-
dle. The thyrohyoid of the cattle
don't fuse with the basihyoid except
in old age (Hillmann, 1975).This
result revealed that there is no sep-
arate center for the basihyoid of the
hyoid bone of the camel but it is
formed by the union of the rostral
ends of the thyrohyoids.

The lingual process is missing in the
hyoid bone of the camel, as sup-
ported by Smut and bezoidenhout
(1987). The lingual process of the
hyoid bone of the horse is thin and
long while that of the cattle is short
and tuberous (Hillmann, 1975).
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In camel, the epihyoids are twice as
long as the ceratohyoids. The epi-
hyoids of horse are small, wedge-
shaped pieces interposed between
the ceratohyoids and stylohyoids or
fused with the stylohyoids while the
epihyoids of cattle are almost as
large as the ceratohyoids (Hill-
mann, 1975). The epihyoids are
cylindrical in carnivores and are re-
placed by the epihyoid ligament in
pigs (Konig and Liebich, 2004). In
ruminant and horse, the stylohyoids
articulate dorsally with the styloid
process of the temporal bone, in
carnivores with the mastoid process
of the temporal bone and in the pig
with the nuchal process of the
squamous temporal bone (Konig
and Liebich, 2004). In human, the
hyoid bone is unique because it nei-
ther articulates with the skull nor
any other bone in the human body
(Scheuer and Black, 2000).

Conclusions

1- The hyoid bone develops from
eight ossification centers; none of
them complete its ossification be-
fore birth.

2- There is no separate center for
the basihyoid of the hyoid bone of
the camel but it is formed by the un-
ion of the rostral ends of the thyro-
hyoids.

3- The lingual process of the basi-
hyoid is missing in the camel.
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Fig (1): Lateral view of the hyoid bone of a fetal specimen with 40.5 cm CVR length
shows that the thyrohyoids (thh), the ceratohyoids (ch) and the epihyoids (eh) are still in
the cartilaginous form while the stylohyoids (sh) show ossification in its central part.
Black arrow = articular angle, open black arrow = muscular angle, th = tympanohyoid.
Fig (2): Ventro-lateral view of the hyoid bone of a fetal specimen with 40.5 cm CVR
length shows that the thyrohyoids (thh) are short cylindrical rods of cartilage at this
stage of development. ch = ceratohyoid, eh = epihyoid, sh = stylohyoid, th = tympano-
hyoid.
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Fig (3): Ventro-lateral view of the hyoid bone of a fetal specimen with 80 cm CVR length
shows that the ossification spreads to the thyrohyoids (thh), the ceratohyoids (ch), the
epihyoids (eh). The articular (black arrow) and the muscular (open black arrow) angles
become clear. sh = stylohyoid, th = tympanohyoid.

Fig (4): Dorso-lateral view of the hyoid bone of a fetal specimen with 80 cm CVR length
shows that the basihyoid (bh) is formed by the union of the rostral ends of the thyrohy-
oids (thh) which are still cartilaginous. The articular (black arrow) and the muscular
(open black arrow) angles become clear ch = ceratohyoid, eh = epihyoid, sh = stylohy-
oid, th = tympanohyoid.

Fig (5): Lateral view of the hyoid bone of the camel, 3 years of age shows that the hyoid
bone increases in length and size and each part is still separated from each other by a
considerable rod of cartilage (black stars). The stylohyoids (sh) are slightly longer than
the preceding bones and are curved medialwards. The muscular processes (black ar-
row) become thickened and rough for muscular attachment. ch = ceratohyoid, eh = epi-
hyoid, thh = thyrohyoid, th = tympanohyoid.

Fig (6): Caudo-ventral view of the hyoid bone of the camel, 3 years of age shows that
the basihyoid (bh) is still cartilaginous and its dorsal ends have concave facets which
articulate with the ventral ends of the ceratohyoids (black arrow). ch = ceratohyoid, eh =
epihyoid, thh = thyrohyoid.

J. Vet. Anat. 28 Vol 6 No 1, (2013) 23 - 29



Development of the hyoid bone in the one-humped camel Shoghy and Saber

Fig (7): Dorso-lateral view of the hyoid bone of the camel, 7.5-8 years of age shows that
the hyoid bone increases in length and size and each part of the hyoid bone completes
its ossification. The cartilages which found among the ceratohyoid (ch), the epihyoid
(eh) and stylohyoid (sh) are diminishing in size (black arrows). thh = thyrohyoid.

Fig (8): Dorso-lateral view of the hyoid bone of the camel, 7.5-8 years of age shows that

the basihyoid (bh) is still cartilaginous and the thyrohyoids (thh) become as long as the
epihyoids (eh) and its free ends become ossified. sh = stylohyoid. ch = ceratohyoid.
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