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Abstract
During dissection of the suprahyoid region, a pair of big bilaterally symmetrical anomalous accessory
digastric muscles were discovered, which lay super�cial to the mylohyoid muscle and occupied nearly all
the area between the anterior bellies of digastric muscle. The bilateral anomalous muscles formed a
trapezoid. Its base connected the left and right intermediate tendons of digastric muscle and free from
the hyoid bone. The lower portion was thick and the muscle �bers ran horizontally. The upper portion
became thin while running medially and superiorly, and eventually formed an aponeurosis attached to the
lower margin of the mandible between the digastric fossae. In the midline, the bilateral muscle �bers
crossed each other and fused deeply with the mylohyoid raphe. In addition, the intermediate tendon of
digastric muscle didn’t pass through the stylohyoid muscle and had no �brous sling on both sides,
whereas it crossed over and lay superior and lateral to the stylohyoid muscle. No other morphologic
abnormalities were found in this region. This unique coexisted variation of anterior bellies and
intermediate tendons has not been previously reported in the literature. It is important to be familiar with
the digastric variations both in anatomy teaching and in clinic practice.

Introduction
As an important muscle in the neck, the digastric muscle consists of two bellies (anterior and posterior)
linked by an intermediate tendon. The anterior belly is attached to the digastric fossa of the mandible and
slopes downwards and backwards super�cially to the mylohyoid muscle, while the posterior belly runs
upwards and backwards to its attachment on the mastoid notch of the temporal bone. The intermediate
tendon perforates stylohyoid muscle and runs in a �brous sling attached to the body and greater cornu of
the hyoid bone [13]. With this special anatomy structure, the paired digastric muscles together can pull
down the mandible and raise the hyoid bone, function during swallowing, chewing and speech. They also
serve as important surgical landmarks in neck dissections and are used routinely for reconstruction.

Anatomical variation of the anterior belly of digastric muscle (ABDM) might in�uence the diagnostic and
surgical procedures involving the suprahyoid region, thus the knowledge of muscular anomalies is crucial
in clinical practice. So it is important to �gure out numerous variations of the digastric muscle to avoid
diagnostic mistakes through computed tomography (CT) or magnetic resonance imaging (MRI) [7, 12].
Although many variations have been reported and classi�cation criteria have been made, there are some
extra special variations waiting to be found. In this study, a unique variation of ABDM would be described
to add a new example to the current classi�cation criteria.

Methods
During the neck dissection in the gross anatomy class a bilateral and symmetrical variation of ABDM
was discovered. The variant muscles were situated in the submental triangle of an embalmed 100-year-
old female cadaver. The suprahyoid muscles and their neurovascular supply were carefully dissected to
make a clear condition of the anomalous muscles.
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Results
The cadaver presented a pair of big symmetrical accessory muscles surrounded bilaterally by the anterior
bellies of digastric muscles (Fig. 1). They lay super�cial to the mylohyoid and deep to the platysma,
occupying nearly all the area between the anterior bellies of digastric muscle. The normal anterior belly
on each side measured approximately 45 mm in length, 13 mm in width and 4 mm in thickness in this
cadaver.

The bilateral anomalous accessory muscles formed a trapezoid. Its base was approximately 48 mm, and
connected the left and right intermediate tendons of digastric muscle. The inferior border of the muscle
was free, with a distance of 16 mm to the hyoid bone and 38 mm to the mandible in the midline. The
lower portion of the muscle was thick (about 3 mm at the thickest) and the �bers ran horizontally.
Laterally it was continuous with the anterior belly and the intermediate tendon of digastric muscle, and
had no attachment to the hyoid bone. The upper portion became thin while running medially and
superiorly, and eventually formed an aponeurosis attached to the lower margin of the mandible between
the digastric fossae. The anomalous muscle was separated from the mylohyoid muscle by a deep fascia
on both sides, but in the midline the bilateral muscle �bers crossed each other and fused with the
underlying mylohyoid raphe.

In addition, unlike the texts description, the intermediate tendon of digastric muscle on either side didn’t
pass through the stylohyoid muscle, whereas it crossed over and lay superior and lateral to the stylohyoid
muscle. Further more, the intermediate tendon had no �brous sling attached to the hyoid bone, and the
distance between the intermediate tendon and the hyoid bone was 20 mm or so on both side in this case.

Submental vessels and lymph nodes were seen in the subcutaneous tissue of the submental region. The
mylohyoid nerve was carefully dissected and branches were found to enter the deep surface of the
normal anterior belly and the accessory muscle on both sides.

Further dissection revealed no other morphologic abnormalities in the suprahyoid region of this cadaver.

Discussion
The accessory muscle of ABDM is considered the most common variation in the submental region and
many forms of such variations have been reported. The supernumerary muscle can be attached to
different structures of the submental region, such as the anterior belly itself, the intermediate tendon, the
hyoid bone, the mandible, the mylohyoid raphe or even the mylohyoid muscle [6]. Due to the highly
variable anomaly, some classi�cation systems had been made by researchers. As shown in the
Anderson’s study, the variation of ABDM could be classi�ed into six types based on its origin and
insertion, including atavistic, origin, insertion, mixed, complex and deletion types [2]. Kim and Loukas also
used some pattern diagrams to describe the variations of the digastric muscle [8]. What's more,
Fernandes compiled a database with the reported cases to classify the variations, the accessory muscle
of ABDM occurred unilaterally or bilaterally, symmetrically or asymmetrically [6].
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Variations of ABDM have been described more frequently as unilateral than bilateral and the symmetrical
ones are more rare [1, 10]. The variation in the present study was both bilateral and symmetrical. The
anomaly was somewhat similar to a few variations reported before[3, 4, 12]. However, the pattern,
attachment, especially the �bers direction (almost horizontal) of the accessory muscles in this case
resembled none of the variations reported before [6, 8]. So this unique variation could provide a new
example for the current classi�cation system. Besides the variation of accessory muscle, the intermediate
tendons of digastric muscle had no �brous sling and were a little far from the hyoid bone on both sides in
this case. Absent �brous sling is very rare, there is only one case report to date in the literature [5].

In view of this extreme accessory muscle structure, this instance might be an important material to study
the function of the accessory muscles. These accessory muscles covered nearly all the area between the
two anterior bellies, which might imply these muscles could lift the �oor of the mouth and help stabilize
the mandible during swallowing. And according to the structures of the accessory muscle and the
intermediate tendon, a hypothesis could also be proposed. Because the intermediate tendon was not
attached to the hyoid bone in this cadaver, the digastric muscle could not play a role in raising the hyoid
bone through the intermediate tendon. Therefore, the contraction of accessory muscle could possibly
raise the mylohyoid muscle and in turn raise the hyoid bone, rendering the compensatory effect of the
intermediate tendon.

In anatomy teaching, such symmetrical accessory muscle could mislead the medical students even the
teachers to be the mylohyoid muscle, which was almost completely covered by this large accessory
muscle. However, the �bers direction and the attachment of the accessory muscle were obviously
different from those of the mylohyoid muscle, which could help distinguish the mylohyoid muscle from
the accessory digastric muscle.

Asymmetrical unilateral or bilateral variations of the ABDM have great clinical signi�cance as they can
cause an asymmetrical image in the submandibular region. It is essential to differentiate between
tumours, metastatic lymph nodes and muscular variations [1, 11]. In recent years asymmetrical variations
of the ABDM have received increased attention to avoid confusion with abnormal lesions during CT or
MR imaging examinations and surgical procedures. However, the completely symmetrical variation of
digastric muscle is more likely to be ignored in CT and MR imaging, which might lead to a confusion and
interfere with surgical procedures in the head and neck. Also, unlike asymmetrical variations, such a
symmetrical variation could cause an inexperienced surgeon to misinterpret radiological �ndings. If
mistaken for malignant masses, their removal would lead to unnecessary ablations.

Another discovery in this case was that the stylohyoid muscle was not perforated by the intermediate
tendon of digastric muscle on either side. The anatomical relationship between the intermediate tendon
and stylohyoid muscle is almost drawn or described in anatomical texts that the tendon perforates the
stylohyoid muscle near its insertion. But variations had been found. In 69.7% of Chinese population [9],
the stylohyoid muscle existed on the medial side of the posterior belly and intermediate tendon of
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digastric muscle, not perforated by the tendon. This difference with Americans and Europeans was
possibly related to the nationality.

Conclusion
Our work reveals a new variation of the digastric muscle and it could be considered a replenishment to
the data of the variant digastric muscles. What’s more, this example also has great important meanings
in the anatomy teaching and surgical procedures involving the suprahyoid region, which might be helpful
to our peers.
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Figure 1

Anterolateral view from the right of the suprahyoid region. Asterisks, anomalous accessory digastric
muscles; ABDM, anterior belly of digastric muscle; IT, intermediate tendon of digastric muscle; M,
mylohyoid muscle; S, stylohyoid muscle; C, greater cornu; H, hyoid bone; SG, submandibular gland; SA,
submental artery.
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