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ABSTRACT

Aim: Anterior belly of digastric muscle forms the boundary of
submental and submandibular triangles, and is an important
surgical landmark of the suprahyoid region. It attaches above
to the digastric fossa on the mandible and below to the inter-
mediate tendon of the muscle.

Materials and methods: Thirty formalin-embalmed cadavers
were examined for variations in the anterior belly of digastric
muscle.

Results: Anomalous muscles were seen in two cases (6.6%),
one unilateral and one bilateral. Anterior belly of digastric
muscle was absent on the left side in one cadaver. Symmetrical
appearance of accessory muscles, medial and parallel to the
main bellies was noted in the bilateral case.

Conclusion: Variations in the anterior belly like the presence
of accessory fibers or absence of the anterior belly alter the
anatomic layout of the region between the mandible and hyoid
bone, which is relevant for clinicians, surgeons, and radiologists
dealing with the suprahyoid area.

Clinical significance: Atypical anterior belly of digastric
muscle is likely to affect the movements of joints involving
mandible and hyoid, surgical interventions in the suprahyoid
region, and the interpretation of diagnostic scans.
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INTRODUCTION

Digastric muscle is a suprahyoid muscle seen between
the hyoid bone and mandible. It has acquired its name
due to the two bellies forming it. An intermediate tendon
joins the two bellies of the digastric muscle. Anterior
belly of digastric muscle (ABD) forms a boundary for the
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submental and submandibular triangles. ABD attaches
above to the digastric fossa on the mandible and below
to the intermediate tendon of the muscle.!

Multiple case reports have presented variations in
ABD, like double anterior belly,2 a fusion of accessory
muscles with mylohyoid raphe,® bilaterally symmetri-
cal extra muscles,* an extra belly between two anterior
bellies,* bilateral accessory muscles with common inser-
tion on hyoid,” and accessory bellies forming a cruciate
pattern.®’

Anomalies of the anterior belly are classified accord-
ing to the location and number of accessory bellies.
De-Ary-Pires et al. classified the muscle into five types.
Type I is the typical and most common presentation.
Extra two, three and four bellies are seen in types II, I1I
and 1V, respectively.®

The digastric muscle becomes trigastric if an extra-
muscle slip is seen with the anterior belly.” Monogastric
muscle is a rarely encountered arrangement, where the
anterior belly is absent.®

Anterior belly depresses the mandible when acting
from below and elevates the hyoid acting from above.
Injecting botulinum into ABD is helpful in correcting jaw
occlusion abnormalities following mandible fractures.
The presence of accessory anterior bellies can possibly
affect such interventions and should be ruled out before-
hand." In cases with paralysis of muscles due to loss of
marginal mandibular nerve, anterior belly transfer to lower
lip is employed." Variations in anterior bellies range from
59 to 73%.1> Awareness of ABD anomalies is important for
the surgeons operating in the cervical or submandibular
region.® Currently, there is a deficiency of sufficient infor-
mation on ABD anomalies in the south Indian population,
and this study aims to fulfill these lacunae.

MATERIALS AND METHODS

This was an observational study carried out on 30 human
cadavers (23 males, 7 females) taken from the Department
of Anatomy, JIPMER. All the cadavers were approved for
use in scientific research. The specimens were formalin
embalmed and preserved in 10% formalin. The average
age of cadavers was 60 years (54—69 years). No signs of
trauma or surgery were evident on external inspection.
For each cadaver, a midline incision was placed extending
from mandible to manubrium. This was joined by hori-
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zontal incisions along the base of mandible and clavicle.
After reflection of skin and superficial fascia, ABD was
identified between the mandible and hyoid bones. Any
variation in the anterior belly was identified, recorded
and photographed.

RESULTS

The ABD anomalies were seen in two male cadavers
(6.6%). The bilateral and unilateral variations were
present in one cadaver each. The first case was bilaterally
symmetrical in which an accessory muscle was present
medial and parallel to the main bellies. On both sides,
it was attached to the lower border of the mandible and
upper margin of the body of the hyoid bone (Fig. 1).
Each muscle was broad, flattened, and its inferomedial
part was tendinous. Few of the tendinous fibers from
its lower lateral part joined with the main anterior belly.
We identified this accessory muscle as the third head of
the digastric muscle. The accessory muscle on the right
side was broader, thinner and less tendinous than that
of the left side. Both accessory muscles received inner-
vation from the nerve to mylohyoid from their inner
aspect. The main anterior belly had typical attachments.

Unilateral absence of anterior belly on the left side
was identified in the second case. A little above the
hyoid bone, a thin intermediate tendon fused with the
lower part of mylohyoid muscle (Fig. 2). Hypertrophied
mylohyoid muscle on the left side was unambiguous. The
anatomic arrangement on the right side was typical. This
presentation was recorded as digastric on the right and
monogastric on the left.

DISCUSSION

Digastric muscle has two bellies, and variations in the
anterior belly are commonly encountered in literature.”®
Mangalgiri et al. studied ABD muscle in 15 cadavers

Fig. 1: Superficial dissection of suprahyoid region. A: Anterior
belly of digastric; Ac: Accessory belly; H: Body of hyoid bone

and reported variation in six (40%). In their study, the
number of unilateral and bilateral variations was the
same, and none of the bilateral variations were sym-
metrical. Also, the accessory muscles were usually
placed obliquely and mostly attached to the mylohyoid
muscle or its median raphae.!* We observed an equal
number of unilateral and bilateral cases in our study,
but the bilateral variation was symmetrical. A study
by Liquidato et al. also reported an equal number of
unilateral and bilateral variations. In bilateral cases,
accessory bellies were medial to the main bellies and
took insertion on the mylohyoidraphae or crossed
the midline to attach to the intermediate tendon.’
The anomalies in the present study do not match any
of the variations reported by Mangalgiri et al. and
Liquidato et al.”! The first case in our study matches
the type II variation mentioned in De-Ary-Pires et al.®
A similar account of bilateral and symmetrical accessory
anterior bellies has appeared in a report by Bakirci et al.*
De-Ary-Pires et al., reported the incidence of ABD
variations as 8.1%, whereas, Fujimura et al., found it to
be 24.1%.51° Sargon et al., observed anomalous ABD, in
5%.!® The incidence from our study is close to the inci-
dence in Sargon et al. and De-Ary-Pires et al., and much
less than that in Mangalgiri et al. and Fujimura et al.>!*1

We observed bilaterally symmetrical accessory bellies,
medial and parallel to the main bellies. The accessory
bellies can also be lateral and parallel to the main anterior
bellies on both sides.” Uzun et al. reported a case with
bilateral accessory muscles, which were parallel and
medial to anterior bellies, and formed a single tendon
going to the hyoid bone.” There have been reports in the
literature of bilateral accessory bellies crossing each other
in the midline forming a letter “X".%7

In embryonic life, ABD develops from one of the pha-
ryngeal arches. The first pharyngeal arch initially appears
in a 22-day embryo. The myoblasts from the paraxial
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Fig. 2: Unilateral absence of anterior belly of digastric. A: Anterior
belly of digastric; H: Hyoid bone; M: Mylohyoid; I: Intermediate tendon
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mesoderm of this arch form ABD and mylohyoid muscles.
Both the muscles get their innervation from the nerve
of the first arch, mandibular nerve.!® Further, defects in
mesoderm development could lead to variations in ABD.
Problems rooted in the neural crest migration in the first
pharyngeal arch would lead to the formation of the acces-
sory belly.? Since ABD and mylohyoid muscles develop
from the same pharyngeal arch, and lie in close proxim-
ity, the fibers from the two muscles sometimes join with
each other to a variable extent,'>'® such arrangement was
noted in the unilateral variation from our study.

Accessory bellies are commonly seen as compared
to the absence of anterior belly.® In a study on 74 cadav-
ers by De-Ary-Pires et al., only one case of unilateral
absence of ABD was seen.? Sargon et al. also observed a
unilateral case of anterior belly absence on the left side.'®
Mentohyoid or Macalister muscle is considered as the
separate part of the digastric muscle, which attaches to
the mandible and hyoid bones, and is seen on the medial
side of the anterior belly.5'

Asymmetric or unilateral anomalies in ABD may
affect the biomechanics of jaw, hyoid, larynx.” Digas-
tric muscle depresses mandible and plays a significant
role in the movements of the jaw during mastication.!
It has been seen that the botulinum toxin injection
in the anterior belly muscle amends the open ante-
rior bite due to bilateral mandible angle fracture.'
Understanding of ABD variations is essential for the
success of such procedures.!! ABD forms the boundary
of the submandibular triangle and forms an important
surgical landmark during surgery in this area.” Unilat-
eral variation like the absence of ABD are likely to be
significant in such cases.

CONCLUSION

The ABD like accessory fibers or absence of muscle
would modify the topography of the region between the
mandible and hyoid bone, and would possibly affect the
interventions in the suprahyoid area.

CLINICAL SIGNIFICANCE

These accessory muscles have both surgical and radio-
logical significance. In surgeries for malignant tumors
in the suprahyoid region, the presence of these muscles
will affect the exposure of surgical area and can be
confused with tumors.> Awareness of such muscle
variations is also important for the interpretation of
diagnostic scans. Report of digastric muscle variations
is important due to its clinical significance for surgeons
and radiologists.
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