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ABSTRACT
The masticatory muscles of the horse are arranged in an asymmetrical pattern. Four individual muscles on the medial side of 
the mandible are opposed by one muscle (M. masseter) on the lateral side. However, recent studies on various herbivorous mam-
mals indicate that the masseter muscle features a complex stratigraphic structure that might account for a functional diversity 
resembling an arrangement of several individual muscles. The functional consideration of the multidirectional equine mastica-
tory movements leads to a similar hypothesis. In order to elucidate the detailed anatomy of the equine masseter muscle, eight 
cadaveric equine heads were dissected. Additional 29 skull specimens were assessed with regard to the masseteric attachment 
within the Fossa masseterica. A constant arrangement of nine individual muscular layers within the masseteric muscle was de-
termined. The individual layers were clearly separated by tendon plates and their attachment areas at the masseteric fossa of the 
mandible were arranged in a constant pattern of bony ridges. With similar consistency, the main trunk of the masseteric nerve 
was found to run from dorsocaudal to ventrorostral: On that course, the nerve penetrated between the muscular layers from 
medial to lateral at constant positions. The findings of this study serve as a basis for further studies with the aim of developing 
biomechanical concepts of equine masticatory movement.

1   |   Introduction

The equine masticatory musculature exhibits an asymmetry in the 
arrangement of the individual muscles. Four muscles are located 
on the medial side of the mandible: the M. pterygoideus media-
lis, the M. pterygoideus lateralis and the M. digastricus, including 
its Pars occipitomandibularis (Liebich, König, and Maierl 2019; 
Seiferle and Frewein 2003). In horses, the Pars occipitomandibu-
laris of the M. digastricus is also referred to as the M. occipito-
mandibularis due to its dimension and independent character 
(Seiferle and Frewein 2003; Wissdorf and Otto 2010). The belly 
of the M. temporalis is located in the Fossa temporalis, situated 
dorsomedially to the mandible. On the lateral side, however, there 
is only one masticatory muscle, the massive M. masseter, which is 

considered the most important and strongest muscle of the masti-
catory apparatus (Kuryszko and Lyczewska-Mazurkiewicz 2004; 
Wally and Farag  2008). According to Liebich, König, and 
Maierl (2019) and Seiferle and Frewein (2003), the masseter mus-
cle acts as an elevator and depressor of the mandible against the 
maxilla when contracted bilaterally and as a lateral mover of the 
mandible when contracted unilaterally, allowing for a grinding 
movement. The M. masseter is the only muscle that extends from 
the Crista facialis in the medial direction to reach the mandible. 
All other masticatory muscles (M. pterygoideus medialis, M. pter-
ygoideus lateralis, M. digastricus, including its Pars occipitoman-
dibularis) run from medially located cranial structures in a lateral 
direction to reach the mandible. However, it is now known that 
the horse's chewing and grinding movements involve many more 
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directional components than the previously described dorsoven-
tral and laterolateral movements (Bonin et al. 2006; Sterkenburgh 
et al. 2021). As hindgut fermenters, horses are adapted to opti-
mal comminution food in the mouth cavity, that is, disruption of 
the cell walls of the consumed plant materials. In order to fulfil 
these requirements, a very complex, lophodont dentition (Schultz 
et  al.  2020) and a correspondingly adapted complex chewing 
movement have evolved. Accordingly, the equine chewing cycle is 
characterised by a highly constant as well as by a complex spatial 
and temporal movement pattern (Collinson 1994; Sterkenburgh 
et al. 2023), which is ensured by the masseter muscle, together 
with the other masticatory muscles. Hitherto, descriptions of the 
masseter muscle in veterinary anatomy textbooks often imply a 
simple morphology. In older textbooks, the masseter muscle was 
initially described as a two-layered muscle featuring a super-
ficial and a deep layer (Leyh 1859; Ellenberger and Baum 1894; 
Martin  1914; Seiferle  1954; Seiferle and Frewein  1977). Some 
texts use different anatomical terms, referring to these layers as 
the Pars superficialis and Pars profunda (Popesko 2011; Nomina 
Anatomica Veterinaria 2017). This simple description has been 
further developed in more modern textbooks by further subdivid-
ing the superficial and profound portions. A total of either up to 
seven muscular layers (König et al. 2019) or even up to 15 layers 
have been mentioned (Seiferle and Frewein 2003; Liebich, König, 
and Maierl 2019). Specific studies on the detailed anatomy of the 
masseter muscle in various herbivorous mammals, including 
water deer, donkeys and giraffes suggest that the masseter muscle 
is more anatomically complex than previously thought, compris-
ing up to five individual layers (Sasaki et al. 2001, 2013; Wally and 
Farag 2008).

The description of the innervation of the equine masseter mus-
cle is limited to the observation that this muscle is innervated 
by the N. massetericus, a branch of the N. mandibularis which 
enters the masseter muscle at the Articulatio temporomandibu-
laris (Böhme 2004). A more detailed description of the intramus-
cular course of the nerve and its branching pattern has not yet 
been provided in the literature.

To provide a detailed anatomical basis for further research in the 
flourishing field of equine dentistry, including the biomechanics 
of equine mastication and myofascial treatment techniques, we 
examined the lamination of the masseter muscle and the course 
of the masseteric nerve.

2   |   Materials and Methods

Eight heads from horses without pathological changes in the head 
region were used for this study. The heads were obtained from 
slaughtered or euthanized horses (six warmbloods and two po-
nies). All horses had been slaughtered or euthanized for reasons 
unrelated to this study. The age of the horses was confirmed or 
estimated on the basis of dental shedding and the morphology of 
the incisor occlusal surfaces using the ageing guides by Muylle, 
Simoens, and Lauwers (1996, 1999) and Martin (2007). The young-
est horse was 2 years old, and the oldest horse was > 20 years old.

The heads were frozen until dissection. After thawing, the skin 
and subcutaneous structures were removed to expose the mas-
seter muscle. For the macroscopic examination, portions of the 

masseter muscle were removed layer by layer and the orientation 
of their fibre course was recorded. Special attention was paid to 
the intramuscular course of the masseteric nerve.

Additionally, the bony structures in the Fossa masseterica were 
examined in 29 skulls. For this purpose, the skulls were first 
divided into two groups: one with a permanent dentition (n = 22) 
and one with an incomplete permanent dentition (n = 7). The 
bony attachment crests of the Fossa masseterica were assessed 
by macroscopic inspection and documented.

3   |   Results

The masseter muscle was found to be composed of nine lay-
ers that were clearly demarcated from one another by the dif-
fering orientations of their muscle fibres (Figures  1–9). In all 
specimens, each layer was consistently present and arranged 
identically relative to the others. Each layer was characterised 
by a thin but clearly visible aponeurosis covering a fleshy part 
of varying thickness and extent. Each layer originated at the 
Crista facialis/Arcus zygomaticus. The layers either began with 
the fleshy part and attached with the aponeurotic part to the 
Fossa masseterica of the mandible or originated at the Crista fa-
cialis/Arcus zygomaticus with the aponeurotic part and inserted 
with the fleshy part at the Fossa masseterica of the mandible.

3.1   |   Layer 1

Layer 1, the most superficial layer of the masseter muscle orig-
inated from the facial crest and zygomatic arch with an apo-
neurosis and inserted at the caudoventral border of the Ramus 
mandibulae from the Processus condylaris to the Incisura vaso-
rum facialium by its fleshy portion. The aponeurosis extended 
over four-fifths of the total length of the facial crest and zygo-
matic arch with a fibre orientation of approximately 90°–150° 
relative to the facial crest. The maximum thickness of layer 1 
was 3 cm. Caudodorsally, layer 1 did not reach the temporoman-
dibular joint, allowing deeper layers to become visible (Figure 1). 
This region was termed the ‘masseter window’.

3.2   |   Layer 2

Layer 2 was completely covered by layer 1. It originated with its 
fleshy portion on the facial crest and inserted with an aponeu-
rosis at the caudoventral border of the Ramus mandibulae. The 
fibres ran at an angle of 40°–70° toward the facial crest. At the 
facial crest, the muscle fibres either merged with those of layer 1 
or inserted directly at the facial crest. The maximum thickness 
of layer 2 was 5 mm (Figure 2).

3.3   |   Layer 3

Large parts of layer 3 were located medial to layer 2, originat-
ing on the entire facial crest and inserting on the caudoventral 
margin of the mandible. Layer 3 was orientated at an angle of 
90°–140° relative to the facial crest. The maximum thickness of 
layer 3 was 1.5 cm (Figure 3).
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3.4   |   Layer 4

Layer 4 was completely covered by layer 3. It originated with its 
fleshy part at the caudal aspect of the facial crest and inserted 
with an aponeurosis at a bony crest within the Fossa masseter-
ica. The fibres were orientated vertically: that is, approximately 
90° relative to the facial crest. The maximum thickness of layer 
4 was 1 cm (Figure 4).

3.5   |   Layer 5

Layer 5 was completely covered by layer 4. It originated with 
an aponeurosis at the caudal half of the facial crest and in-
serted with its fleshy part at the same bony crest as layer 
4. Layer 5 was orientated at an angle of 80°–90° relative to 

the facial crest. The maximum thickness of layer 5 was 1 cm 
(Figure 5).

3.6   |   Layer 6

Layer 6 was divided into a rostral part and a caudal part sepa-
rated by the passage of the masseteric nerve. The caudal part 
was completely covered by layer 5 and inserted with its aponeu-
rosis at a bony crest within the Fossa masseterica. The rostral 
part had been visible since the removal of layer 1 and inserted 
with its aponeurosis at the rostroventral margin of the ramus 
mandibulae. Both parts exhibited a fleshy origin on the Crista 
facialis. The fibres were orientated caudally at an angle of 45°–
90° relative to the facial crest. Layer 6 was 0.5–1.5 cm thick, be-
coming thicker as it advanced rostrally (Figure 6).

FIGURE 1    |    Left: Schematic representation of layer 1. The circle represents the temporomandibular joint, the dorsal line represents the crista 
facialis, and the ventral curved line represents the extent of the masseter muscle. The dotted line indicates the caudodorsal edge of the masseter 
muscle. The arrows represent the direction of the muscle fibres, the colour of the arrows either the tendinous sheet (grey) or the fleshy portion 
(green). The orange line represents the course of the masseteric nerve. Right: Dissected specimen, right side of the head, lateral view of the layer 1.

FIGURE 2    |    Left: Schematic representation of layer 2. Same set of symbols as explained for Figure 1. Right: Lateral view of the layer 2. The dashed 
circle marks portions of layer 6. The orange arrows show the exits of the masseteric nerve from the muscle layers.
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FIGURE 3    |    Left: Schematic representation of layer 3. Right: Lateral view of the layer 3.

FIGURE 4    |    Left: Schematic representation of layer 4. Right: Lateral view of the layer 4.

FIGURE 5    |    Left: Schematic representation of layer 5. Right: Lateral view of the layer 5.
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FIGURE 6    |    Left: Schematic representation of layer 6. Right: Lateral view of the layer 6.

FIGURE 7    |    Left: Schematic representation of layer 7. Right: Lateral view of the layer 7.

FIGURE 8    |    Left: Schematic representation of layer 8. Right: Lateral view of the layer 8.
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3.7   |   Layer 7

Layer 7 was totally covered by layer 6 and was the smallest layer 
of the masseter muscle. It originated with its aponeurosis at the 
facial crest rostral to the temporomandibular joint and was ori-
entated at an angle of 70°–90° toward the ramus mandibulae. 
Layer 7 was approximately 0.5 cm thick (Figure 7).

3.8   |   Layer 8

Layer 8 originated with its aponeurosis at the rostral part of the 
facial crest and diverged slightly toward the rostral end of the 
ramus mandibulae. The aponeurosis of layer 8 was tightly fused 
with the aponeurosis of layer 1. The thickness of layer 8 increased 
in the ventral direction, reaching a maximum of 2.5 cm. Layer 8 
represented the medial demarcation of the masseter muscle and 
covered the following anatomical structures: the Pars molaris of 
the M. buccinator, the Sinus v. buccalis including its accompa-
nying N. buccalis, and the Sinus v. profundae faciei (Figure 8).

3.9   |   Layer 9

Layer 9 was almost completely covered by layer 7. It originated 
with its aponeurosis at the caudal half of the facial crest and 
ran at an angle of 80°–90° relative to the facial crest to the most 
dorsal caudoventral border of the Ramus mandibulae. The ten-
dinous sheet was not continuous, but consisted of individual 
strands. On the medial side, layer 9 also had an aponeurosis that 
represented the medial border of the masseter muscle in this 
area. Medial to layer 9, the Sinus v. profundae faciei, Sinus v. 
buccalis and extraperiorbital fat body became visible. Layer 9 
was 2–4 cm thick (Figure 9).

3.10   |   Innervation of the Masseter Muscle

The N. massetericus entered the masseter muscle at its caudome-
dial border, slightly rostral to the temporomandibular joint. The 

main trunk of the masseteric nerve travelled along a constant 
course from dorsocaudal to ventrorostral and showed a constant 
angulation of 30°–40° relative to the facial crest (Figure 10). As 
it ran rostroventrally, the masseteric nerve moved from medial 
to lateral in a stepwise (not continuous) course. At six constant 
sites, the nerve either perforated the muscular layers (layers 
6, 5 and 3) or travelled at the rostral border of layers 7, 4 and 2 
in a lateral direction (Figure  11). The main trunk of the mas-
seteric nerve showed a macroscopically perceptible thickness 
until it entered layer 1. During its course through the masseteric 
muscle, the masseteric nerve tapered only slightly and released 

FIGURE 9    |    Left: Schematic representation of layer 9. Right: Lateral view of the layer 9.

FIGURE 10    |    Schematic representation of the path of the masseteric 
nerve. The circle represents the temporomandibular joint, the dorsal 
line represents the crista facialis, and the ventral line represents the 
extent of the masseter muscle. The dotted orange line represents the 
course of the masseteric nerve, the orange dots indicate the passage of 
the nerve through the muscle.
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multiple branches that radiated into the adjacent muscular tissue 
(Figure 11).

3.11   |   Vascularization of Masseter Muscle

The A. and V. masseterica entered the masseter muscle at the 
caudal edge of the mandible, between the dorsal second third 
and the ventral third of layer 1. Vascular branches also ran on 
the tendon plate in the ventral area of layer 2 and then branched 
out medially. Branches of the artery and vein were also seen on 
the aponeurotic portion of the rostral part of layer 6 (Figure 2).

The A. and V. transversa faciei were superficially located at the 
caudal edge of the masseter muscle, ventral to the temporoman-
dibular joint. These blood vessels penetrated layer 3 in the cau-
dal area of the Crista facialis. The V. transversa faciei widened in 
the fleshy part of layer 6 to form the Sinus v. transversae faciei.

3.12   |   Bony Structures of the Fossa Masseterica

The consistent lamination of the masseter muscle, with fixed 
extensions and insertions of layers 1–9, was mirrored by a uni-
form pattern of bony attachment crests in the Fossa masseterica 
(Figure 12). This observation was confirmed in 22 equine skulls 
(n = 44 Fossae massetericae), all of which had permanent denti-
tion. In seven skulls that did not yet have permanent dentition, 
the bony attachment crests were only very weakly pronounced 
or not yet visible.

To establish appropriate designation, it is proposed to refer to the 
bony crests as follows. The most pronounced crest runs along 
the ventral edge of the ramus mandibulae and is referred to as 
the Linea masseterica ventralis (Figure 12). It provides attach-
ment for the muscular layer 2 and the fleshy portion of layer 1. 

In the central aspect of the Fossa masseterica, a system of two 
parallel bony crests is referred to as the Lineae massetericae 
centrales (Figure 12). These bony crests provide attachment for 
layer 4 (ventral) and the caudal portion of layer 6 (dorsal). A dis-
tinct bony crest near the dorsal border of the mandibular ramus 
is referred to as the Linea masseterica dorsalis (Figure 12) and 
provides attachment for layer 9. Rostral to the Lineae masseter-
icae centrales, a perpendicular crest is referred to as the Linea 
masseterica perpendicularis (Figure  12) and provides attach-
ment for the rostral part of layer 6 and for layer 8. Not all layers 
attach to distinct bony crests; some attach in the region between 
the defined Lineae massetericae. This includes the fleshy por-
tions of layer 3, attaching between the Linea masseterica ventra-
lis and the distal part of the Lineae massetericae centrales; layer 
5, attaching between the two Lineae massetericae centrales and 
layer 7 attaching between the proximal part of the Lineae mas-
setericae centrales and Linea masseterica dorsalis.

4   |   Discussion

In this study, a distinct multipennate structure of the equine M. 
masseter was documented. This finding contradicts the com-
monly accepted descriptions of the equine masseter muscle in 
anatomical textbooks, which describe it as a muscle largely com-
posed of a superficial layer and a deep layer (Nomina Anatomica 
Veterinaria  2017) with possible further subdivision in several 
muscular layers (Seiferle and Frewein 2003; König et al. 2019; 
Liebich, König, and Maierl 2019). Other authors either mention 
no pennation (Kölle, Reese, and Mülling 2014), report the pres-
ence of muscular layers without specifying the number or ori-
entation (Salomon 2020), or even deny the presence of separate 
muscular layers altogether (Heinze 1963).

An unambiguous definition of the Pars superficialis and the Pars 
profunda of the masseter muscle is not provided in any textbook. 

FIGURE 11    |    Stepwise course of the N. massetericus through the layers of the M. masseter.

 14390264, 2024, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ahe.70000, W

iley O
nline L

ibrary on [20/03/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



8 of 10 Anatomia, Histologia, Embryologia, 2024

However, the fibre course of the Pars superficialis is described 
as either sagittal (Liebich, König, and Maierl 2019) or caudoven-
tral and divergent (Seiferle and Frewein 2003), while that of the 
Pars profunda is described as horizontal (Liebich, König, and 
Maierl 2019) or vertical (Seiferle and Frewein 2003). According 
to Seiferle and Frewein  (2003), the Pars superficialis and Pars 
profunda are clearly separated only near the temporomandib-
ular joint, where the course of the Arteria and Vena transversa 
faciei indicates the border between these portions of the mus-
cle. Based on this description, layers 1–3 as defined in our study 
might correspond to the so-called Pars superficialis, and layers 
4–9 might reflect the Pars profunda.

In contrast to the heterogenous description of the equine mas-
seter muscle in common anatomical textbooks, detailed in-
vestigations of the masseter musculature of a wide spectrum 
of different herbivores (including donkeys, horses, water deer, 
camels and giraffes) homogenously report a multipennate 
muscular organisation (Khalifa and Daghash  2010; Sasaki 
et al. 2001, 2013; Toldt 1905; Wally and Farag 2008). These au-
thors reported their results using a terminology introduced by 
Yoshikawa et al. (1961, 1962), who conducted comparative mor-
phological studies on the masseter musculature of different un-
gulates, including the horse, goat, sheep, cattle, sika deer, camel 
and nilgai. Aiming to establish a uniform terminology to de-
scribe the species-specific particularities of the masseter muscle, 
Yoshikawa et al. (1961) introduced the term ‘proper muscle’ and 
‘improper muscle’. By definition, the proper muscle consists of 
five portions: the masseter superficialis muscle, which contains 
a lamina prima and a lamina secunda; the masseter intermedius 
muscle; and the masseter profundus muscle, which contains a 
pars anterior and a pars posterior. The improper muscle con-
sists of two defined portions: the maxillomandibularis muscle 
and zygomaticomandibularis muscle (Yoshikawa et  al.  1961). 
Altogether, Yoshikawa et  al.  (1961) reported the presence of 
seven muscular portions using a heterogenous nomenclature 

without any delimiting definition of the terms ‘lamina’, ‘pars’ 
and ‘muscle’.

To describe the findings of our study, we propose the homog-
enous use of the term ‘layer’ for each individual portion of the 
masseter muscle. This appears to be justified by the generally ho-
mogenous structure of the individual layers, each of which was 
composed of a fleshy portion and a tendinous portion. Although 
the layers differed in size and thickness, no layer was separated 
by an all-embracing fascia or a distinct vascular or nerve supply 
that would justify the identification of a separate muscle.

Despite our proposal of a different terminology to distinguish 
specific portions of the masseter muscle, our study reveals 
general similarities with the findings of other authors con-
cerning the structure of the masseter muscle in different her-
bivore species. Layers 1 and 8 in our study correspond to the 
lamina prima of the masseter superficialis muscle defined by 
Yoshikawa et  al.  (1961). Such observations were also made in 
the horse (Heinze 1963), donkey (Wally and Farag 2008), and 
giraffe (Sasaki et al. 2001). Layer 2 corresponds to the lamina 
secunda of the masseter superficialis muscle, and layer 3 cor-
responds to the masseter intermedius muscle described by 
Yoshikawa et al. (1961). Layer 6 exhibited distinct splitting into 
rostral and caudal parts, corresponding to the description of a 
division into the pars anterior and pars posterior of the masseter 
profundus by the masseteric nerve in several herbivore species 
(Wally and Farag 2008; Yoshikawa and Suzuki 1965). Layer 9 
corresponds to the zygomaticomandibularis muscle described 
by Yoshikawa et  al.  (1961). However, layers 4, 5 and 7 cannot 
be clearly assigned to any of the muscular portions defined by 
Yoshikawa et al. (1961), and the maxillomandibular muscle de-
scribed by Yoshikawa et al.  (1961) does not correspond to any 
layer identified in the present study. Therefore, the terminology 
suggested by Yoshikawa et al. (1961) does not consistently reflect 
the findings of the horses examined in our study.

FIGURE 12    |    Constant pattern of bony attachment crests within the Fossa masseterica. The red, dotted lines indicate bony attachment crests. 
(1) Linea masseterica ventralis, (2) Lineae massetericae centralis (dorsal and ventral crest), (3) Linea masseterica perpendicularis and (4) Linea 
masseterica dorsalis.
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In the horse, the masseter muscle is regarded as the strongest 
and most important muscle of the masticatory system (Kuryszko 
and Lyczewska-Mazurkiewicz 2004; Wally and Farag 2008). The 
masseter muscle is evolutionarily adapted to exert large forces 
of up to 1758 N on the molars, enabling effective disruption of 
fibre-rich roughage (Sasaki et  al.  2001; Staszyk et  al.  2006). 
Together with enlargement of the masseter muscle, the horse de-
veloped an elongated crista facialis and a well-developed masse-
teric fossa, providing sufficient space for a pronounced masseter 
muscle (Heinze 1963; Sasaki et al. 2001).

Five muscles that comprise the masticatory apparatus (M. pter-
ygoideus medialis, M. pterygoideus lateralis, M. temporalis and 
M. digastricus along with its Pars occipitomandibularis) con-
nect the mandible with cranial structures medial to the man-
dible (Seiferle and Frewein 2003). By contrast, only one muscle 
(the masseter muscle) connects the mandible with a cranial 
structure (the facial crest) located lateral to the mandible. This 
suggests that the masseter muscle is predominantly involved in 
movements of the complex equine chewing cycle, which have a 
lateral movement component. This does not exclude the possi-
bility that other muscles, for example the contralateral medial 
pterygoid muscle, can contribute to sideways movements. The 
orientation and dimensions of the masseter muscle also imply its 
simultaneous involvement with a dorsal movement component. 
These functional considerations might explain the complex 
layered structure of the masseter muscle found in the present 
study. Chewing is a unilateral process in which one side of the 
mandible performs the actual grinding of the roughage (chew-
ing or working side) while the other side follows the movements 
of the chewing side with no tooth-to-tooth contact (balanc-
ing side) (Staszyk et al. 2006; Bonin et al. 2006; Sterkenburgh 
et al. 2021). Because the equine Sutura intermandibularis is os-
sified and correspondingly immobile, finely tuned movements 
that act on the left and right sides of the mandible are necessary. 
The herein-described layered organisation of the masseter mus-
cle supports the hypothesis that multiple divergent movements 
must be guaranteed. Yoshikawa and Suzuki  (1965), Kuryszko 
and Lyczewska-Mazurkiewicz  (2004) and Salomon  (2020) ar-
gued along similar lines when discussing their findings of sev-
eral portions of the masseter muscle. The following hypotheses 
are possible alternative explanations for the observed multi-
layered organisation of the masseter muscle. The masseter mus-
cle might be optimised for strength generation while the muscles 
on the medial side are responsible for the adjustment of delicate 
movements. Or else, the multiple layers might represent a mor-
phological correlate of fatigue resistance. However, the detailed 
functional explanation of the multi-layered organisation of the 
M. masseter cannot be clearly elucidate using the available data 
but requires further studies.

To date however, only vague data have showed the actual sepa-
rate contraction of individual masticatory muscle portions and 
the resulting different jaw movements (Williams et  al.  2007). 
Notably, the origin of the individual layers is heterogeneous (ei-
ther aponeurotic or fleshy). Whether this observation also has 
functional or biomechanical significance cannot be determined 
at this point.

There is agreement on the fact that the masseter muscle is ex-
clusively innervated by the masseteric nerve (e.g., Yoshikawa 

and Suzuki  1965; Böhme  2004). However, the herein demon-
strated remarkably straight and constant course of the nerve as 
well as its step-by-step passage through the muscular tissue at 
constant positions was unexpected and has not been previously 
described.

From a terminological perspective, the consistently occurring 
bony ridges in the masseteric fossa, which have not been previ-
ously mentioned, must be recognised. All identified layers of the 
masseter muscle attach to one of these bony ridges or between 
them. Accordingly, the bony ridges are collectively referred to as 
‘Lineae massetericae’. To distinguish the individual bony ridges, 
the following anatomical terms are proposed:

“Linea masseterica dorsalis”, “Lineae massetericae 
centralis”, “Linea masseterica ventralis” and “Linea 
masseterica perpendicularis.”

When assigning the individual muscle layers to the individual 
Lineae massetericae, a certain distribution pattern consisting 
of three muscular layer groups becomes apparent. The super-
ficial layer group consists of the most superficial layers 1, 2 and 
3, which extend from the facial crest and Arcus zygomaticus 
to the entire length of the ventral rim of the Ramus mandibu-
lae (i.e. the Linea masseterica ventralis). The profound caudal 
layer group consists of layers 4 and 5, the caudal part of layer 
6, and layers 7 and 9. All these layers attach to portions of the 
Lineae massetericae located caudal to the Linea masseterica 
perpendicularis. By contrast, the rostral part of layer 6 and layer 
8 attach rostrally to the Linea masseterica perpendicularis, rep-
resenting the profound rostral layer group. Further morpholog-
ical analyses show that the superficial layer group as well as the 
profound rostral group are represented by muscular layers with 
a notably longer extension than the muscular layers of the pro-
found caudal layer group.

5   |   Conclusion

The equine masseter muscle features a remarkably constant lay-
ered organisation and likewise a constant and particular course 
of the masseteric nerve. The identification and evaluation of 
these morphological conditions provides a solid basis for further 
studies with the aim of developing biomechanical concepts of 
equine masticatory movement.
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