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Abstract

The digastric muscle is a suprahyoid muscle composed of two bellies connected by an intermediate tendon.
This muscle participates in deglutition and mandibular movements. The anterior belly of the digastric muscle
is localized superficially to the mylohyoid and deeply to the platysma muscle. During dissection of this region
of'an embedded cadaver, an accessory anterior belly of digastric muscle was observed bilaterally. The accessory
bellies were similar but not symmetrical. They were composed of two segments, one long and one short, on
both sides, and when observed together these appeared to form the letter “X”. The accessory fibers, on both
sides, originated from the anterior digastric muscle and inserted medially to the digastric fossa. Anatomic
variations of the digastric muscle may influence mastication and deglutition. Moreover, the accessory digastric
muscle affects diagnostic imaging and therapeutic procedures in head and neck surgery and must be considered

in procedures involving this area.
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1 Introduction

The digastric muscle is located in the suprahyoid region
and frequently has two bellies. These bellies (anterior and
posterior) are linked by an intermediate rounded tendon,
which crosses the stylohyoid ligament and attaches to the
hyoid bone. The anterior belly is attached to the internal
surface of the mandible, in the digastric fossa. The posterior
belly originates from the medial surface of the mastoid
process of the temporal bone, in a deep groove between the
mastoid process and the styloid process, called the digastric
groove (WILLIANS, WARWICK, DYSON et al., 1989).

The geniohyoid and mylohyoid muscles, together with
the anterior belly of the digastric muscle make up the floor
of the mouth. The paired digastric muscles act together
either depressing the mandible or elevating the hyoid bone
(WIDMALM, LILLIE and ASH, 1988). They participate in
deglutition by elevating the hyoid bone and in mastication
by depressing the mandible, in addition to which they are
involved in anterior or posterior neck flexion (WILLIANS,
WARWICK, DYSON etal., 1989). Moreover, nowadays, the
digastric muscle can be made use of in plastic surgery, where
the digastric anterior belly transfer technique is employed to
restore the depressor function of the lower lip in lesions of
the facial nerve after tumor resection (TAN, 2002; TERZIS
and TZAFETTA, 2009)

The anterior belly of the digastric muscle and the
mylohyoid muscle develop from the first branchial arch and
appear by the fourth week of intrauterine development,
whereas the posterior belly originates from the second
arch (ZIOLKOWSKI, MAREK and KLAK, 1984). The
two bellies are innervated by different nerves, because
they are derived from the mesenchyme of two different
branchial arches. Thus, the anterior belly is innervated
by the trigeminal nerve and the posterior by the facial

nerve. The motoneurons that control the digastric

anterior belly are located in the trigeminal motor nucleus
which is found in the lateral pontine reticular formation
surrounded by a ring of premotor neurons. It has been
divided in two cytoarchitectonic regions according to
jaw muscle innervation. The dorsolateral subdivision
houses motoneurons innervating jaw closer muscles, and
the ventromedial contains motoneurons innervating jaw
opener muscles including the digastric anterior belly. This
compartmentalization has been proposed based on the
results of retrograde tracer injections in the masticatory
muscles of various species (MIZUNO, KONISHI and
SATO, 1975; MATSUDA, UEMURA, KUME et al,
1978; MIZUNO, MATSUDA, IWAHORI et al., 1981;
UEMURA-SUMI, TAKAHASHI, MATSUSHIMA et al.,
1982).

The anterior bellies of the digastric muscle divide
the region between the hyoid bone and mandible into
two triangles: the submandibular and the submental
(HOLLINSHEAD, 1982). Laterally to the digastric muscle
up to the mandibular base is located the submandibular
space. The submental triangle consists of varying amounts
of adipose tissue and submental lymph nodes. The anterior
bellies of the digastric muscles form the lateral margins of
this triangle. Anatomic variations in digastric muscles may
affect diagnostic and therapeutic procedures in head and
neck surgery; such abnormalities commonly occur in the
submental triangle and have to be considered in imaging
procedures of soft tissue masses and in operations involving
thisregion (SARGON and CELIK, 1994; UZUN, ALUCLU
and KAVAKLI, 2001; CELIK, ALDUR, OZDEMIR et al.,
2002; AKTEKIN, KURTOGLU and OZTURK, 2003;
SAKAMOTO and AKITA, 2004; OZGUR, GOVSA and
OZGUR, 2007).
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2 Case report

During dissection of the submental region of an
approximately ~40-year-old Brazilian male, indigent,
embedded cadaver, an accessory anterior belly of the digastric
muscle was observed.

The accessory bellies were observed bilaterally medially
to the anterior digastric muscles. The bellies consisted of
two segments: a long, anterior and a short, posterior, on
both sides. Interestingly, when the muscle accessory bundles
were observed together they appeared to form the letter “X”
(Figure 1b, d). The accessory fibers, on both sides, originated
from the anterior digastric muscle (Figure 1b, d) and were
inserted medially to the digastric fossa. On the left side the
long segment was 20 mm in length and 6 mm in width and
the short was 10 mm in length and 9 mm in width. On
the right side the long segment was 20 by 9 mm, while the
short was 12 by 7 mm (length versus width, respectively). In
the midline the accessory bellies were linked to each other
by dense connective tissue that also connected these bellies

to the mylohyoid muscle superiorly. The anterior belly of
the digastric muscle on the left side measured 33 by 13 mm
and on the right side 36 by 15 mm (length versus width,
respectively).

3 Discussion

Variations in the digastric muscle have been reported in
the posterior belly, intermediate tendon and in the anterior
belly. Moreover, the complete absence of the anterior belly
has already been described (LARSSON and LUFKIN, 1987
DE-ARY-PIRES, ARY-PIRES and PIRES-NETO, 2003;
OZGURSOY and KUCUK, 2006).

The anterior belly of the digastric muscle develops from
the first branchial (or pharyngeal) arch, while the posterior
belly originates from the second arch (ZIOLKOWSKI,
MAREK and KLAK, 1984). It is possible that during
embryological development some of the neural crest cells
composing the first pharyngeal arch undergo an aberrant
migration leading to the development of an accessory
anterior belly (LOUKAS, LOUIS, KAPOS et al., 2005).

Figure 1. Comparison of the normal aspect and the anatomical variation of the digastric muscle. a) Normal aspecto f the submental
region and the anterior drea of the neck. b) Accessory anterior bellies of digastric muscle (ab). c-d) Diagrammatic representations of
photographs a and b, respectively. Labeled structures: 1 —anterior belly of the digastric muscle; 2 — mylohyoid muscle; 3 — sternohyoid
muscle.
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The digastric muscle is involved in deglutition, where
it clevates the hyoid bone, as well as the process of
mastication, where it depresses the mandible. Variation in
the anterior digastric belly could influence these movements
(STOCKSTILL, HARN and UNDERHILL, 1991). For
example, alterations in the intensity or symmetry of the
movements could occur depending on the origin, insertion,
and innervation of the accessory bellies. Moreover, the
type of variation, whether unilateral or bilateral, must also
be considered. According to Sargon and Celik (1984) and
Peker, Turgut and Anil (2000), the unilateral variation of
the anterior digastric belly is more common. In these cases
the imbalance in the morphology of the anterior region
of the neck, as well as functional alterations in mandibular
depression or elevation of the larynx might be more explicit
(USLU, ATILLA, CELIK et al., 1995). On the other hand,
many studies have described a bilateral variation (PEKER,
TURGUT and ANIL, 2000; TURAN-OZDEMIR,
OYGUCU and KAFA, 2004; LIQUIDATO, BARROS,
ALVES et al., 2007), similar to what was observed in this
study. Here we found that the accessory anterior bellies were
composed of two segments linked by connective tissue in
the midline, an arrangement that is different from other
descriptions but is similar to a case reported by Andreo,
Caldas-Navarro and Toledo Filho (1997) where two
accessory bellies crossed the midline in an X-shaped pattern.

Awareness of these alterations in arrangement and
number of the anterior belly is important for the evaluation
of the submental region using imaging techniques such as
computerized tomography or magnetic resonance. The
submental triangle is bounded by the digastric anterior
bellies, and normally contains adipose tissue, submental
lymph nodes and the anterior jugular veins. Anatomical
variation can be confused with pathologic conditions, and
is particularly important since the digastric anterior belly is
used by surgeons as a landmark to identify the lingual nerve
or the duct of the submandibular gland (GUELFGUAT,
NURBHAI and SOLOUNIAS, 2001); consequently, the
presence of accessory anterior bellies could induce mistakes
in surgical procedures. In conclusion, anatomical variations
of the anterior digastric belly muscle can influence clinical
evaluation, imaging interpretation and surgical references
in the anterior neck and submental area; therefore,
consideration of this variation could help to prevent clinical
errors.
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