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Abstract: Considering Suidae Familie as a perfect and viable experimental biomedical model for research applied to human
medicine, it has been sought to describe the comparative anatomy of the digastric and the stylohyoid muscles between boars
and domestic swine. Heads of Sus scrofa scrofa and Sus scrofa domesticus were dissected. The digastric muscle presented only
one muscle belly as anatomical component of a tendinous origin in the jugular process of the occipital bone, and muscle
insertion in the midventral edge of the caudal two thirds of the body of the mandible. Thus, its function is fundamentally
associated with the lowering and the retracting of the mandible which, by the way, can deliver greater muscle power at
lesser energy expense. For the stylohyoid muscle, the tendinous origin was in the laterocaudal edge of the dorsal third of
the stylohyoid bone. The muscle insertion - primarily, was in the lateral and caudal edges from the mid third portion up to
the ventral extremity of the thyrohyoid bone, and secondarily as a laterolateral aponeurotic blade which would unite, in a
bilateral manner, an insertion that was common to the sternohyoid, the geniohyoid, and the mylohyoid muscles in a median
ventral region. This morphology were similar to the two specimens studied expanding the information available, which were

completely unknown for the suidae until the moment.
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Introduction

Comparative anatomy describes the animals structure-
wise and erects a foundation for them to be classified. On
that way, it has been possible to demonstrate the genetic
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of many structural phenomena that are still quite obscure
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the relations between similar structures and their functions
in taxonomically different groups. Within that context, it
becomes extremely important to understand the relations
between the biome and its components, as well as the ad-
aptations and adjustments which could perchance be there
among and with other living beings [2].

Upon our analyzing a particular gender or species, a
muscle can be either absent or represented in a distinct man-
ner, or yet dislocated to another muscle group [1]. From that
premise, it is certain that the topographic morphology of the
muscles is tied to the functionality of the same [2]. Ergo, the
distribution and the action of muscles differ throughout the
several classes of mammals, whilst exemplifying an evolu-
tionary adaptation pursuant to their activity [1].

In spite of their not acting in an independent fashion [3],
the muscles of mastication are grouped in accordance with
their function of moving the mandible in different planes or
directions [4] as they provide for the mechanical degradation
of food [5]. Thus, knowledge pertinent to each one of those
muscles is a necessary premise for the understanding of their
participation in mastication [6], and when skewed towards
the relation between these structures and the bone portions,
it allows for the comprehension of the dietary habits and the
ecological niche of every animal, whilst highlighting simi-
larities with the other organisms that share into the same
habitat and resources [2].

Assuming that craniofacial research has significantly
advanced over the past decade [7], and that the suidae have
come to be the most viable experimental biomedical model
for comparative investigation of several organs and systems
applied to the human medicine [8] including in the medical
area mentioned [9]; the studies which involve the structures
in the head are becoming ever more important. When con-
sidered evolutionarily akin species, the similarities, when
they do exist, qualify new animals as alternatives for the ex-
perimental studies.

Then, it has been sought to describe comparatively the
anatomy of the digastric and the stylohyoid muscles of boars
and domestic swine, whilst demonstrating the points of ori-
gin and the muscle insertions plus the possible actions per-
formed by each of them over mastication. It is also inferred
from both the specific similarity between these individuals,
and the morphological and topographical differences in re-
gard of the other species presented in the literature including
the humam species.
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Materials and Methods

Ten heads of juvenile Sus scrofa scrofa (five male and five
female) and ten heads of young-aged crossbred Sus scrofa
domesticus (three male and seven female) have been used.
The material comprises the didactic-scientific collection of
the Animal Anatomy Laboratory of the Federal University of
Uberlandia (UFU-Brazil).

The arterial system of each specimen has been marked
with the use of a latex-based aqueous solution at 50% (poly-
vinyl acetate, C,H,0,) stained with specific red pigment
(water-based dye). To that end, a five-centimeter transverse
incision was made at the level of the dorsal third of the ninth
left intercostal space and, upon removal of the cutaneous
muscle of the trunk, of the latissimus dorsi, of the external
and internal intercostal muscles, and of the parietal pleura,
the descending thoracic aorta was isolated and cannulated
with cranial and caudal orientation for the subsequent instil-
lation of the said product.

Now, the fixation has taken place upon intramuscular,
subcutaneous, and intracavitary injections of a formaldehyde
aqueous solution at 10% (CH,O; Chemco Industria e Comér-
cio Ltda, Hortolandia, Sdo Paulo, Brazil), and the ensuing
immersion of the cadavers in opaque vessels with a solution
of the same concentration - wherein they would remain for
20 days prior to their being manipulated again.

Two sections were performed to finish the preparation of
the material studied. The first was performed transversewise,
on the mid third of the neck, so the head would be isolated
from the rest of the body, whilst the second section at the
level of the median sagittal plane produced the hemiheads
for dissection. The access for visualization of the muscles
commenced by means of the opening of the skin and of the
cutaneous muscle of the face, with caudal-rostral orienta-
tion. Upon exposure of the masseter muscle, the same would
be removed from the masseteric fossa, so that the regions of
angle and ramus of the mandible were extricated which con-
tributed for the visualization of the insertion of the digastric
muscle. Subsequently, the parotidoauricularis muscle and
the parotid salivary gland were removed in order to facilitate
the identification of the origins of the digastric and the sty-
lohyoid muscles. Upon removal of the mandibular salivary
gland and of the mandibular lymph nodes, the isolation and
the verification of the insertions of the stylohyoid muscle
were made possible.

The anatomic nomenclature adopted for the description
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of the results had been in accordance with the International
Committee on Veterinary Gross Anatomical Nomenclature
[10]. The study was approved by the Ethics Committee on
the Use of Animals of the Federal University of Uberlandia
(UFU-Brazil), protocols number 103/13 and 81/14.

Results

In the boars - and in nine of ten domestic swine scruti-
nized - the digastric muscle would present one muscle belly
as anatomic component, positioned in a longitudinal fashion
and displaying a spindle-shaped characteristic, which in-
serted in the midventral edge of the caudal two thirds of the
body of the mandible, just rostral to the angular incisure (Fig.
1A, B). In the remaining domestic swine female, two muscle
bellies individualized by a middle tendon had been observed.
The insertion of the same occurred through the rostral belly,
had also taken place in the midventral edge of the caudal two
thirds of the body of the mandible, just rostral to the angular
incisure (Fig. 1C).

In both morphologies found for the species regarded, the
muscular origin would always take place projected in ven-
trorostral orientation as from the jugular process of the oc-
cipital bone (Fig. 1). In the case of the digastric muscle with
two bellies in the domestic swine, that would be essentially
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muscular by means of the caudal muscle belly (Fig. 1C).
Upon consideration of the digastric muscle with one belly in
both species, the long tendon of origin would directly relate
with the muscle belly of insertion (Fig. 1A, B). Still, given
the topography and the distribution of the muscle fibers, the
possible set of motions feasible to any of those muscles en-
tails the lowering and the retraction of the mandible.

Yet, the stylohyoid muscle of boars and domestic swine
would present a tendinous origin in the laterocaudal edge of
the dorsal third of the stylohyoid bone and, after its having
stretched in ventromedial orientation and in contact with
the tendon of origin of the digastric muscle, it inserted in
the guise of a muscle belly with lightly oblique and spindle-
shaped fibers, which were laterocaudally set from the mid
third as far as the ventral extremity of the thyrohyoid bone.
This muscle also attached in a rostroventral manner in a
region of common insertion to the sternohyoid, the genio-
hyoid, and the mylohyoid muscles, which displayed a short
aponeurotic morphology. The structure in question would
stretch laterolaterally in such manner that the counterlateral
muscles of common insertion ended up joining bilaterally in
that site, at the level of a median ventral spot (Figs. 2-4).

It is presumed that the stylohyoid muscle primordially
aids in the stabilization and positioning of the larynx, whilst
also acting as a synergist over the processes of contraction

Fig. 1. (A) Medial view ()fl‘ight hemihead of boar, dm and the t of the digasti‘ic muscle. Other structures: J» 2, b, and Rnguinr incisure of the

mandible (white arrow). Animal direction: D, V, R, and C. (B) Medial view of right hemihead of domestic swine dm and the t of the digastric

muscle. Other structures: j» a, and b. Animal direction: D, V, R, and C. (C) Medial view of left hemihead of domestic swine highlighting the

rb and cb bellies, and the mt of the digasti‘ic muscle. Other structures: j» a, and b. Animal direction: D, V, R, and C. a, angic of the mandible; b,

b()dy of the mandible; C, caudal; cb, caudal hciiy; D, dorsal; dm, highlighting the singiu muscle bciiy; js juguiai‘ process of the ()ccipitai bone; mt,

middle tendon; R, rostral; rb, rostral bciiy; t, tendon ()forigin; V, ventral.
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Fig. 2. (A) Left ventrolateral view of boar head highlighting the common insertion, and in the form of an aponeurotic blade (white circle), of sh,
sth, and mh. There is also demonstration of the tendon of origin of the stylohyoid muscle (white arrow) as from the k. Other structures: b, t, dm,
sg, oh, and j. Animal direction: D, V, R, and C. (B) Right ventrolateral view of a domestic swine head highlighting the common insertion, and
in the form of an aponeurotic blade (black circle), of sh, sth, and mh. Other structures: b, t, dm, hg, oh, and j. Animal direction: D, V, R, and C.
b, body of the mandible; C, caudal; D, dorsal; dm, single belly of the digastric muscle; hg, hyoglossus muscle; j, jugular process of the occipital
bone; mh, mylohyoid muscles; oh, omohyoid muscle; R, rostral; sg, styloglossus muscle; sh, stylohyoid; sth, sternohyoid; t, tendon of origin of the
digastric muscle; V, ventral; k, laterocaudal edge of the dorsal third of the stylohyoid bone.

Fig. 3. (A) Left ventrolateral view of boar head highlighting the insertion of the sh in the lateral and caudal edges from the mid third as far as
the ventral extremity of the o.. There is also demonstration of the tendon of origin of the stylohyoid muscle (white arrow) as from the x. Other
structures: common insertion, and in the form of an aponeurotic blade (white circle), of sh, sth, and the mh, b, dm, oh, and sg. Animal direction: D,
V, R, and C. (B) Left lateroventral view of a domestic swine head highlighting the insertion of the sh in the lateral and caudal edges from the mid
third as far as the ventral extremity of the a.. There is also demonstration of the tendon of origin of the stylohyoid muscle (black arrow) as from
the k. Other structures: common insertion, and in the form of an aponeurotic blade (white circle), of sh, sth, and gh, b, dm, oh, sg, bhb, chb, and
chb. Animal direction: D, V, R, and C. b, body of the mandible; bhb, basihyoid bone; C, caudal; chb, ceratohyoid bone; D, dorsal; dm, digastric
muscle open with caudodorsal orientation; ehb, epihyoid bone; hg, hyoglossus muscle; j, jugular process of the occipital bone; mh, mylohyoid
muscles; oh, omohyoid muscle; R, rostral; sg, styloglossus muscle; sh, stylohyoid muscle; sth, sternohyoid; ¢, tendon of origin of the digastric
muscle; V, ventral; a, thyrohyoid bone; k, laterocaudal edge of the dorsal third of the stylohyoid bone.
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Fig. 4. (A) Ventral view of a domestic swine head highlighting the common insertion with short and aponeurotic morphology, stretching with
g ghlig g 8) g

laterolateral orientation to be a point of common insertion to muscles positioned in a counterlateral manner, bilaterally uniting the same in a

medioventral fashion (white arrow). Other structures: sh’, sh”, mh, and gh. Animal direction: LL, RL, R, and C. (B) Ventral view of the hyoid bone of

a domestic swine highlighting the common insertion with short and aponeurotic morphology of the stylohyoid, the sternohyoid, the geniohyoid, and

the mylohyoid muscles (white arrow). Other structures: bhb, chb, and .. Animal direction: LL, RL, R, and C. (C) Ventral view of the hyoid bone of

a domestic swine upon removal of the aponeurotic blade of insertion of the stylohyoid, the sternohyoid, the geniohyoid, and the mylohyoid muscles,

highlighting the point of attachment of the same (*). Other structures: bhb, chb, and .. Animal direction: LL, RL, R, and C. bhb, basihyoid bone; C,

caudal; chb, ceratohyoid bone; gh, geniohyoid muscle; LL, left lateral; mh, mylohyoid muscle open with laterodorsal orientation; R, rostral; RL, right

lateral; sh’, left stylohyoid muscle; sh”, ight stylohyoid muscle; o, thyrohyoid bone.

and relaxation of the digastric muscle. Due to its insertion
so wide and complex, it also acts as a supporting floor of the
hyoid bone for the maintenance of its position over the mov-
ing of the tongue, especially upon the phase of deglutition.

Discussion

The digastric muscle, as indicated by the very name, pos-
sesses two muscle bellies [11-13], and is presented with that
denomination in several species.

In regard of the your origin, in boars and domestic swine
alike, it has taken place in a tendinous fashion departed from
the jugular process of the occipital bone, just as described by
Getty [1] for ruminants and swine. In equines and domestic
carnivores that have taken place directly through its muscle
fibers, also attached in the jugular process of the occipital
bone [1, 14, 15].

Upon analyzing the origin of the digastric muscle in a
number of wild animals, it was noticed that the same had
also taken place in the jugular process of the occipital bone
for the crab-eating raccoon (Procyon cancrivorus) [16], the

https://doi.org/10.5115/acb.20.301

black-eared opossum (Didelphis marsupialis), the moonrat
(Echinosorex gymnurus), the white-tailed deer (Odocoileus
virginianus), the fox squirrel (Sciurus niger), and the brown
rat (Rattus norvegicus) [17]. However, for the North Ameri-
can river otter (Lutra canadensis), the sea otter (Enhydra
lutris), the striped skunk (Mephitis mephitis), the North
American badger (Taxidea taxus), the american pine marten
(Martes americana), the wolverine (Gulo luscus), and the
american mink (Mustela vison), apart from the structure
quoted, the said muscle would also originated from the jugu-
lomastoid crist [18]. Yet, for the caspian seal (Phoca caspica),
the reported region was the ventral surface of the auditory
bulla of the occipital bone [19], whilst, for the kangaroo
(Macropus robustus), the paraoccipital process of the occipi-
tal bone was reported [20].

Spataru et al. [21] whilst studying the red squirrel (Sciurus
vulgaris), and Ferreira et al. [22] whilst analyzing the black-
capped capuchin (Cebus apella), have pointed out that the
digastric muscle would originate in the paracondylar process
of the occipital bone however, in the first species mentioned
the origin would also involve the caudoventral region of the
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tympanic bulla. Yet, in rabbits, the anatomic region quoted
by Muhl and Newton [23] has been the paramastoid process
at the base of skull. In humans, Madeira [12], Standring [24],
and Khan and Bordoni [13] would claim the mastoid incisure
of the temporal bone as being the point of muscle origin.

In the domestic ruminants [1, 11], equines [1, 15, 25], crab-
eating raccoon [16], red squirrel [21], black-eared opossum,
moonrat, white-tailed deer, fox squirrel, and brown rat [17],
the digastric muscle would pursue its path from its caudal
belly, by means of a strong intermediate tendon, to have its
continuity rostrally interrupted by the emergence of the ros-
tral belly of the digastric muscle. Peculiarly in equines, the
caudal belly would present the occipitomandibular part set
laterally and inserted in the caudal edge of the angle of the
mandible [1, 15, 25, 26].

Yet, in the domestic carnivores, only one tendinous inter-
section [1, 27], small and hardly noticeable, would represent
the intermediate tendon and indicate the digastric nature of
the muscle [14]. For the mustelidae studied by Scapino [18],
quite similar a description to that had been given, whilst, in
the caspian seal the caudal belly would insert in the ventral
region of the rostral belly of the digastric muscle itself [19].

Save the different points of origin of the digastric muscle,
the description made by Ferreira et al. [22] for the black-
capped capuchin bore great resemblance to that which had
been reported by Madeira [12], Moore et al. [28], Standring
[24], O’Daniel [29], Al-Missri and Khalili [30], and Khan
and Bordoni [13] in humans. In such instances, the rostral
and caudal bellies, anterior and posterior in humans, would
also be united by an intermediate tendon in common, albeit
attached to the hyoid bone by fibers of the fasciae from the
cervical region.

In rabbits and kangaroos, only one muscle belly would re-
spectively be observed by Muhl and Newton [23] and Tomo
et al. [20]. In the domestic species, the digastric muscle, af-
ter its tendo-aponeurotic origin, would stretch unhindered
to insert with its muscle fibers in the medial surface of the
mandible [23]. Yet, in the wild species, that muscle would be
comprised by a fascicle, rounded and small in its origin, but
wider, thick, and tendinous in its insertion [20].

For the domestic swine, Getty [1] referenced such muscle
just as the occipitomandibular part of the digastric muscle,
whilst Kyllar et al. [7], in mentioning a muscular composi-
tion of two continuous bellies would use the denomination of
digastric muscle. Before the indetermination, and now sup-
ported by the representations and descriptions made herein
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for boars and domestic swine, it is known that the muscle
belly present is single, and whilst corroborating with Getty [1]
and Kyllar et al. [7] in regard of its insertion in the midven-
tral edge of the body of the mandible, it is assumed that the
similarities between those species are highly relevant.

It has been worth to mention observing an anatomic
variation in regard of the number of muscle bellies present
in a female swine specimen, which characterized one muscle
with two muscle bellies individualized by a middle tendon.
In humans, morphological variations of the digastric muscle
are common [31] and usually related to supranumeric bellies
[32-34], and to differences in the form and site of insertion
[35-37]. This reporting is always crucial, since those varia-
tions may interfere with the interpretation of imagery scans
[35] and in the clinical and surgical procedures of the region
(38].

Now, in respect of the insertion of the digastric muscle
through its rostral belly, in accordance with Getty [1], Singh
[26], and Konig and Liebich [15] for equines, and with Turn-
bull [17] for the black-eared opossum, this muscle has taken
place through the aforementioned anatomic point for the
two specimens of suidae. In the domestic ruminants it has
been observed in the medial [1, 15] and ventral edges of the
body of the mandible [11]. For the domestic carnivores, Getty
[1] and Budras et al. [14] have reported that said attachment
would be visualized in the ventral edge of the mandible,
whilst Kénig and Liebich [15] claimed the insertion on the
ventromedial surface of that osseous structure, opposed to
the lower canine tooth. Still for the domestic carnivores, Ev-
ans and DeLahunta [27] has indicated only the region of the
body of the mandible as the area of insertion just as Pereira
et al. [16] did whilst studying specimens of crab-eating rac-
coon. In mustelids, the reported regions would be the ven-
tral, lateral, and medial edges of the body of the mandible,
ventralwise to the first or the second lower molars until
nearly the level of the mandibular foramen [18].

Spataru et al. [21] described that, in the red squirrel, the
attachment of the rostral belly of the digastric muscle would
take place together with the mylohyoid and geniohyoid
muscles upon the merger of the same in the intermandibular
space. Yet, in the moonrat, the muscle insertion has been
visualized on the ventrolateral surface of the mandible, ven-
tralwise to the lower molars. Nevertheless, for the white-
tailed deer, the insertion would mostly take place in the
ventromedial area of the mandible, rostralwise to the attach-
ment of the medial pterygoid muscle and, in a lesser scale,
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medialwise in the ramus of the mandible. In the fox squirrel
and the brown rat, the ventromedial edge of the rostral third
of the body of the mandible has been verified as the site of
muscle insertion [17]. In the caspian seal the same would
take place on the medial and ventromedial surfaces of the
body of the mandible after a first attachment in the angular
process of the mandible [19].

Ferreira et al. [22] reported in the black-capped capuchin,
the rostral belly would insert in the body of the mandible,
whilst stretching out from its incisive ventral edge as far as
the ventral edge of the molar portion of the bone. In humans
the attachment would take place through the anterior belly
in the digastric fossa of the mandible [13, 24, 29, 30].

For the identification of the possible action of a given
muscle and the consequent motion executed in the body
of the mandible, we may quote that the topographical and
directional observation of the fibers is of the utmost impor-
tance. As from that analysis in the boars and in the domestic
swine it has been possible to suggest that the digastric muscle
would perform in the lowering and in the retracting of the
mandible, thus partially corroborating the information
recorded in the better part of the literature on domestic ani-
mals [1, 14, 15, 23, 26, 27, 39, 40], on wild animals [16, 18, 19],
and on humans [13, 24, 29], wherein reports on that latter
action are mostly lacking in the descriptions pertinent to the
digastric muscle.

Nevertheless, Madeira [12] have claimed that, in human
kind, upon it is sliding by the loop that attaches it to the
hyoid bone, said muscle contracts as a whole and drags the
mandible backwards, thus contributing for the lowering of
the same in synergy with the lateral pterygoid muscle. In
wild animals, motions of backward dragging associated with
the amplification of the temporomandibular articulation
have been described only for the red squirrel [21]. In suidae,
the ventral limit of the very long paroccipital process extends
far below the palate and reaches the ramus of the mandible,
which causes the digastric muscle to exert a backward trac-
tion on the mandible [39]. Furthermore, the functions of
elevation of the hyoid bone over deglutition [29, 41] and the
lateralization of the mandible during the opening of the
mouth [40] have also been mentioned.

In quite broad a manner, the muscles may be classified in
regard of origin and insertion [4, 11], of the number of mus-
cle bellies present, of the position in the skeleton [11], of the
orientation of the fibers [4, 11], and of the shape and func-
tion [4]. So, just as noted by Ribeiro et al. [42], we reaffirm
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the inconvenience of using the term ‘digastric’ to name the
muscle under scrutiny in boars, hence only one muscle belly
has been observed in that species. Ergo, it is suggested that
the denomination of mandibular retractor muscle can be
adopted based on the muscle functionality upon analysis of
its topography, rather than on the number of muscle bellies
present as has been made for the other animals. By the way,
given the similarity of this muscle in the domestic swine, the
use of the same criteria for that species becomes pertinent
even for any other species which has morphologically and
physiologically similar a muscle to this one.

Still on the guidance for anatomical denomination, it has
been noticed that the Nomina Anatomica Veterinaria [10]
and the Terminologia Anatomica [43] contradict one anoth-
er in regard of the description of the ‘intermediate’ tendon of
the digastric muscle, in view of the distribution of the muscle
as a whole upon analyzing the specimens in anatomical posi-
tion.

In veterinary science, upon our referring to the indicative
terms of position and orientation of three different structures
distributed along a longitudinal axis, cranial, middle, and
caudal are applied should the same be located along the head,
neck, and trunk (whilst altering to hands, feet, and when
two or more structures of the head are regarded) [15]. In a
similar fashion, the same rules are applied for humans, albeit
the terms used are anterior, middle, and posterior when the
structures are observed in a sagittal axis [44]. Therefore, the
characterization of the said tendon as the middle tendon of
the digastric muscle becomes valid, hence the same is located
middlewise to the rostral and caudal bellies of both domestic
and wild animals (longitudinal axis), and to the anterior and
posterior bellies of humans (sagittal axis).

Yet, in respect of the anatomy of the stylohyoid muscle in
the domestic ruminants, its origin has taken place by a long
and slim tendon attached to the muscle angle of the stylohy-
oid bone. The insertion is muscular and occurs in the lateral
end of the basihyoid bone [1]. Now, in the domestic carni-
vores, Konig and Liebich [15] have claimed that such muscle
would originate from the temporal bone, and insert in the
thyrohyoid bone. In equines, the origin has taken place in a
tendinous fashion in the muscle angle of the dorsal end of
the thyrohyoid bone, and upon the formation of a spindle-
shaped muscle belly inserted by a tendon in the rostral por-
tion of the same bone [1].

In humans, this muscle is attached by a tendon to the pos-
terior face of the stylohyoid process, next to the base of the
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same and, upon its having stretched as far as the body of the
hyoid bone, at the junction with the greater horn, may end in
the digastric or supra or, even, infra-hyoid muscles [24, 45].
It is pointed out that, in the boars and in the domestic swine,
the stylohyoid muscle originated by a long tendon in the lat-
erocaudal edge of the dorsal third of the stylohyoid bone and
inserted as a muscle belly - firstly, in the lateral and caudal
edges form the mid third as far as the ventral extremity of
the thyrohyoid bone; and in a secondary fashion, rostroven-
trally in a region of insertion of the sternohyoid, the genio-
hyoid, and the mylohyoid muscles, which presented a short
and aponeurotic morphology, and which has laterolaterally
stretched so that the counterlateral muscles of common in-
sertion ended up by uniting bilaterally in that site at the level
of a median ventral spot.

Generally, in the domestic animals the stylohyoid muscle
moves the hyoid bone and the larynx in a caudodorsal man-
ner [15], whilst in humans its function is associated to the
raising and the retracting of the hyoid bone, with the conse-
quent stretching of the floor of the mouth [24, 45]. Together
with the other hyoid muscles, it also stabilizes the hyoid
bone, aids in the opening of the mouth, in the flexing of
the neck, and in the production of acute sounds [45]. In the
boars and in the domestic swine, the possible function of the
muscle in question enfolds the stabilization and the position-
ing of the larynx, whilst also performing in synergy with the
digastric muscle and as a floor of fixation and support for
the hyoid bone during motion of the tongue in the process of
deglutition. It is important to highlight that no relationship
of contact between the hyoid bone and the digastric muscle
has been observed in the suidae.

For the equines, Getty [1], Budras et al. [25], Singh [26],
and Konig and Liebich [15] informed that the ‘intermediate’
tendon of the digastric muscle had perforated the tendon of
insertion of the stylohyoid muscle, wherein the same would
be endowed with a synovial sheath [1]. Yet, in humans, the
‘intermediate’ tendon also crosses the stylohyoid muscle next
to its insertion [12, 24] although it binds, right after, to the
body and the greater horn of the hyoid bone by means of a
fibrous sling [28], whereby it slides in the anterior and poste-
rior directions [12, 28] in a manner similar as that of a pulley
[28, 46], and at times it also presents a synovial sheath [24].

With such grounds, we are able to infer that, respectively
in equines and humans, the stylohyoid muscle and the fi-
brous sling also act as a muscular annex in the guise of a
reflection pulley for the digastric muscle whilst providing for
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a retransmission of its power over mastication and facilitat-
ing the performance of their actions. For boars and domestic
swine it is proposed that, even upon lack of observation of a
specific muscular annex for the structures regarded in this
study, the morphology of the digastric muscle permits its
functions to be carried out at the requirement of less energy
spent, hence the presence of a more elongated tendon of
origin in lieu of a second muscle belly can create a more effi-
cient mechanism for the storing and the release of the elastic
energy created by the tensioning of that tissue which also
provides for greater muscle strength, as has been suggested
by Witvrouw et al. [47]. This characteristic is potentiated
by the topographical and biomechanical relationship of the
digastric muscle with the tendon of origin of the stylohyoid
muscle, as this one also acts physically in the guise of a lever
arm for that muscle.

It is concluded that unlike the vast majority of the spe-
cies presented in the literature, for boars and domestic swine
the digastric muscle presented only one muscle belly as an
anatomical component, of a tendinous origin in the jugular
process of the occipital bone and muscle insertion in the
midventral edge of the caudal two thirds of the body of the
mandible. It is believed that this morphology can favor the
storing and the release of elastic energy created by the tendi-
nous tensioning whilst providing for greater muscle power
at lesser energy expense, which would facilitate the breaking
of harder foods. This muscle acts in the lowering and the re-
tracting of the mandible.

For the stylohyoid muscle the tendinous origin in the
laterocaudal edge of the dorsal third of the stylohyoid bone,
and the muscle insertion - primarily - in the lateral and cau-
dal edges from the mid third as far as the ventral extremity
of the thyrohyoid bone, and secondarily as a laterolateral
aponeurotic blade which bilaterally united a common inser-
tion with the sternohyoid, the geniohyoid, and the mylohy-
oid muscles in a median ventral region have been similar for
the two suidae specimens. Thus, it can be presumed that this
muscle possibilitates a greater degree of stability in the posi-
tioning of the larynx whilst also performing in the guise of a
lever arm in synergy with the digastric muscle, and as a floor
of fixation and support for the hyoid bone during motion of
the tongue upon deglutition. By comparison, the morphol-
ogy observed was different from that which had been de-
scribed for the other animals and humans, thus expanding
the bulk of information available in regard of their functions
- completely unknown for the suidae until then.

https://doi.org/10.5115/acb.20.301
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