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Summary The anatomy of the temporalis is described in Old World hamsters (cricetine
murids), Mesocricetus auratus, Cricetulus griseus, Phodopus sungorus, and Tscherskia triton. In
Mesocricetus, the temporalis. is much larger than in the other genera and its origin nearly ex-
tends to the mid-sagittal line. On the basis of fiber direction and attachment site, the anterior
part directed vertically, and posterior and deep parts running horizontally are recognized. The
anterior part consists of three subdivisions, the orbital lateral medial portions. The first two por-
tions have aponeurotic insertions and dominate the latter portion, which has a fleshy insertion, in
mass. In contrast to cricetine species, previous reports on murine murids and sciurids indicate
that the portion of the anterior temporalis with a fleshy insertion is richer than its aponeuroti-
cally inserting portion. Similar chewing patterns between cricetine murids and sciurids suggest
that the relative mass of each subdivision is not determined by chewing pattern alone and that

other functional factors are also involved.
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INTRODUCTION

The temporalis is the only masticatory muscle
pulling the jaw backward. In rodents, although the
masseter is much larger than the other masticatory
muscles'™, the temporalis also plays important roles

5~7)

such as controlling chewing motion’”, producing oc-
clusal forces™?, and stabilizing the condylar position®.

The temporalis is a fan-shaped muscle, thus its
fiber directions are not uniform. In addition, the in-
sertion of this muscle has an aponeurosis that gath-
ers fiber bundles on a narrow strip of the coronoid

8,10~

process®'?”. Thus, to compare the functional prop-
erty of the temporalis among rodents, several subdi-

visions, each of which acts as a unit, must be recog-

nized.

Old World hamsters, murid rodents classified
into the subfamily cricetinae, is an interesting group
for anatomical studies on feeding apparatuses, be-
cause of its primitive cuspal arrangement and the
unspecialized chewing pattern accompanied by a
transverse jaw shift. However, the temporalis of this
group has been briefly described only in Mesocri-
cetus”. In the present study, the internal architec-
ture of the temporalis was examined and the origin-
insertion sites of each subdivision were illustrated in
four cricetine genera.

MATERIALS AND METHODS

Four adult specimens of each species (Meso-
cricetus auratus, 115.3-141.0g; Phodopus sungorus,
22.2-33.6g; Cricetulus griseus, 26.8-32.7g; and Tscher-
101.4-118.9g)
specimens were donated from the Experimental Ani-

skia triton, were dissected. These
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mal Center, Miyazaki Medical College. Heads of the
specimens were preserved in 10% formalin fluid,
then the attachment site and architecture of the
muscle were observed.
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RESULTS

The temporalis takes origin from the squamosal
and its adjacent area on the parietal and frontal, and
inserts on the coronoid process. The coronoid proc-
ess of Old World hamsters exceeds the condylar
process in height (Fig. 1). In Mesocricetus, Cricetulus,
and Phodopus, the coronoid process is strongly in-
flected posterodorsally, and its tip reaches the notch
formed by the angular and condylar processes (Fig.
la-c), In Tscherskia, however, the coronoid process
is not excessively curved, and its tip lies anterior to
the notch (Fig. 1d).

The temporalis is much larger in Mesocricetus
than in the other three genera. In Mesocricetus, the
origin of the temporalis extends nearly to the mid-
sagittal line (Fig . 2a), and the interparietal, on which
the temporalis never attaches, is very narrow. The
other three genera have wide interparietal, and the
origin of their temporalis is restricted to the lateral
side of the brain case (Fig. 2b).

On the basis of fiber direction the anterior part
directed vertically, and the posterior and deep parts
running horizontally are recognized within the tem-
poralis. The anterior part (Fig. 2a-c) originates from
the area anterodorsal to the line connecting the mid-
dle point of the dorsal boundary of the squamosal
and the most anteromedial point of the posterior zy-
gomatic root. Most of the fibers in the anterior part
have a fleshy origin. The fibers near the dorsomedial
border of origin arise from the fascia covering the
muscle, with the exception of that of Cricetulus. In

Figure 1. Mandible of cricetine murids. a : Mesocri-

cetus, b : Phodopus, ¢ : Cricetulus, d :
Tscherskia. Scale bars are all 5 mm.

the anterior part of cricetine murids, the fibers with
aponeurotic insertions dominate those with fleshy in-
sertions in mass.

The anterior part consists of three subdivisions,
the orbital, lateral, and medial portions. The orbital
portion originates from the posterior wall of the or-
bit mainly formed by the frontal (Fig. 3a), and inserts
with a thick tendon on the anterior limit of the
retromolar fossa (i. e, the longitudinal groove be-
tween the molar row and the coronoid process) (Fig.
3b). The tendon of insertion also adheres along the
anterior base of the coronoid process. Although this
tendon is continuous with the aponeuroses for the
lateral portion of the anterior temporalis (see below)
and the medial layer of the masseter, the orbital por-
tion is distinct from these two muscles.

The lateral portion arises from the anterodorsal

(b)

(c)

(d)

Figure 2. Temporalis of Mesocricetus (a) and Tscherskia (b-d). a and b :
superficial and dorsal view, ¢ : superficial and lateral view, d :
lateral view after removal of the anterior and posterior parts.
AT, anterior part ; DT, deep part ; PT, posterior part.
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area of the squamosal and the inner side of the fas-
cia covering the temporalis (Fig. 3a). For its insertion,
an aponeurosis lies along the anterior edge of the
coronoid process (Fig. 3b). The medial portion origi-
nates from the area just ventral to the origin of the
lateral portion (Fig. 3a) and fleshly inserts to the me-
dial aspect of the coronoid process (Fig. 3b).

The posterior part (Fig. 2a-c) fleshly arises from
the area adjacent to the posterior half of the suture
between the squamosal and parietal. This part also
originates from the nuchal crest, which borders the
origin of the temporalis posteriorly, and vertically
runs from the outer limit of the interparietal to the
external auditory meatus (Fig. 3a). The nuchal crest
is more prominent in Mesocricetus than in the other
genera. The posterior part of the temporalis inserts
on the lateral aspect of the coronoid tip with a thick
tendon (Fig. 3b).

The deep part (Fig. 2d) lies beneath the poste-
rior part. This part of the temporalis is much thin-
ner than the other two parts and has a fleshy origin
and insertion. The deep part originates from the pos-
terior area of the squamosal (Fig. 3a). Its insertion is
located on the medial side of the coronoid tip (Fig. 3
b).

In addition to the above three parts, the supra-
zygomatic head, which runs from the anterior edge
of the glenoid fossa to the lateral side of the coronoid
tip just below the tendon of the posterior part, was
described in a previous study of Mesocricetus aura-
tus®. This quite small muscle is also recognized in

(@

(®)
Figure 3. Origin (a) and insertion (b) of each part or por-
tion. A solid or broken line indicates fiber at-
tachment on lateral or medial side, respec-

tively. A heavy line corresponds to an aponeu-

rosis. A hatched area encircled by a thin line

shows a fleshy attachment. AT (1) : lateral por-

tion of anterior part, AT (m) : medial portion

of anterior part, AT (o) : orbital portion of an-

terior part, DT : deep part, PT : posterior part.

Tscherskia. In Phodopus and Cricetulus, however,
it is difficult to find the suprazygomatic head, be-
cause of their small cranial size.

DISCUSSION

In previous studies on the temporalis of rodents
subdivisions have not been standardized. In many
families, however, this muscle is commonly divided
into four fiber groups running as follow: 1) from the
posterior wall of the orbit to the retromolar fossa, 2)
from the temporal ridge to the anterior margin of
the coronoid process, 3) from the anterolateral as-
pect of the brain case to the medial side of the
coronoid process, and 4) the posterolateral side of
the brain case and the nuchal ridge to the tip of the

S1LU~2) - Tp  cricetine murids, the

coronoid process
origin-insertion relation is the same as above for
each fiber group. As in Mesocricetus and Tscher-

skia, the suprazygomatic part is also present in sci-

21) 16)

urids®™ and hystricognath rodents'®, but has not
been reported in other murid subfamilies. In murid

species, this part may be difficult to find due to its

quite small size.

In a previous study on Mesocricetus®, the por-
tion of the anterior part with a fleshy insertion (i. e.,
termed the medial portion in the present study) is
referred to be absent. In the present study, this por-
tion was recognized for all cricetine genera exam-
ined, although it is much smaller than the portion
with an aponeurotic insertion (i. e, the orbital and
lateral portions). Unlike cricetine species, a murine
murid, Rattus norvegicus, possesses the medial por-
tion of the anterior temporalis richer than the orbital
and lateral portions™. In sciurids, the portion fleshly
ending on the medial aspect of the coronoid process
is also the largest among subdivisions of the tempo-
ralis’. The transversely directed chewing motion of
this group resembles that of cricetines®*™*. None-
theless, sciurids share a well-developed medial por-



tion of the anterior part with murine murids, which

process food with a forward jaw movement®™. This

finding suggests that the relative mass of each sub-

division is not determined by the chewing pattern
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alone and that other functional factors are also in-

volved. To clarify these factors, quantitative informa-

tion on the muscle should be accumulated in various
rodent groups.

CONCLUSION

bers with fleshy insertions on the coronoid process.

In cricetine murids, the internal structure of the

temporalis is basically identical with that in other ro-

dents previously studied. Unlike murine murids and

sciurids, however, the fibers of the anterior part that

inserts on an aponeurosis are much richer than fi-
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