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A unique variation of a four-bellied digastric
muscle named “real quadrigastric muscle”:
a case report and literature review
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From a topographical standpoint, the digastric muscle is key to the formation of

several triangles of the neck, which are of the utmost clinical significance. Herein,
we present a previously unrecognised variation of the digastric muscle: a quadri-
gastric muscle with two accessory bellies originating from the body and angle of
the mandible and inserting to the intermediate tendon. Three new triangles are
demarcated between the four bellies of the aberrant muscle. Detailed knowledge
of variations of the digastric muscle, changing the borders and relationships of
the topographic triangles, is paramount for radiologists and surgeons operating
on the anterior region of the neck. (Folia Morphol 2023; 82, 3: 735-739)
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INTRODUCTION

The digastric muscle (DM) belongs to the suprahy-
oid muscle group. It normally comprises an anterior
belly (AB), an intermediate tendon (IMT), and a pos-
terior belly (PB). The posterior belly of the digastric
muscle (PBDM) is usually marginally longer and orig-
inates from the mastoid notch of the temporal bone.
It passes ventrally and inferiorly as it continues into
the intermediate tendon. The anterior belly of the
digastric muscle (ABDM) originates from the digas-
tric fossa of the mandible and passes caudally and
inferiorly as it inserts into the IMT, thus connecting
with the PB and constituting the whole muscle. The
IMT perforates the tendon of the stylohyoid muscle
and attaches to the body and greater horns of the
hyoid bone [19].

The AB is innervated by the mylohyoid branch
of the inferior alveolar nerve, a branch of the third
branch of the trigeminal nerve, the mandibular nerve.
The blood supply for the AB is carried by the sub-
mental artery, a branch of the facial artery. The PB is
innervated by the digastric branch of the facial nerve.
Its blood supply is carried by muscle branches of
the posterior auricle and occipital arteries [19]. This
duality in innervation and blood supply is explained
by embryological development. The ABDM, the man-
dibular branch of the trigeminal nerve and the facial
artery are derived from the first pharyngeal arch; the
PBDM, the facial nerve and the stapedial artery are
derived from the second. The stapedial artery is only
present during early development. Later, it obliterates
and is substituted by muscle branches of the posterior
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auricular and occipital arteries [5, 18, 19]. With that
in mind, it is only logical to assume that the develop-
ment of the two accessory bellies is a result of division
in the mesenchyme tissue of the first pharyngeal arch
during the 4t week of gestation [18].

The DM is important for topographic landmarks
in the neck. It is involved in the formation of several
triangles, which a plethora of medical specialties such
as radiologists, general surgeons, neck surgeons,
endocrinologists, and maxillofacial surgeons use as
landmarks in the anterior region of the neck [10, 20].

CASE REPORT

A 78-year-old male cadaver had undergone stand-
ard anatomical dissection in the dissection hall of the
Department of Anatomy, Histology, and Embryology
in the Medical University of Sofia for the education
of medical students, as approved by the Medico-Le-
gal Office and Local Ethics Committee. During the
dissection of the cadaver’s neck, a unique unilateral
variation of the left DM was observed. After the
deviant muscle was thoroughly cleaned of the sur-
rounding connective tissue and its fascia had been
gently peeled off, the aberrant muscle proved to have
two accessory bellies. The posterior accessory belly
(PAB) originated from the angle of the mandible,
passed anteriorly and inferiorly and inserted on to
the IMT. The anterior accessory belly (AAB) originated
from the inferior margin of the body of the mandi-
ble, approximately in the middle. It passed inferiorly
and nearly vertically and inserted on to the IMT. The
left and right digastric muscles were measured with
a standard ruler. The AB of the left DM was 35 mm
long from the digastric fossa to its continuation into
the IMT, and 11 mm wide. The AB of the right DM
was 37 mm long from the digastric fossa to its con-
tinuation into the IMT, and 17 mm wide. The AAB was
22 mm long from the inferior margin of the man-
dible to the point of its insertion on to the IMT,
and 9 mm wide. The PAB was 23 mm long from the
angle of the mandible to its insertion on to the IMT,
and 7 mm wide (Fig. 1). No variations of the PB of the
left DM were noted, as it originated from the mastoid
notch and continued into the IMT. Both accessory
bellies were supplied with blood from the submental
branch of the facial artery, and both were innervated
by branches of the facial nerve.

The two accessory bellies subdivided the subman-
dibular triangle into three smaller triangles: anterior
triangle, bounded by the AB and the AAB; middle
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Figure 1. Anterolateral view of the neck. An unusual variation of the
digastric muscle: a “real quadrigastric muscle”; A. Anterior triangle,
bounded by the AB and the AAB; middle triangle, situated between the
AAB and the PAB; B. Posterior triangle, demarcated by the PAB and
the PB; C. A schematic presentation of unilateral “real quadrigastric
muscle”; AB — anterior belly; PB — posterior belly; AAB — anterior
accessory belly; PAB — posterior accessory belly; HB — hyoid bone;
SG — submandibular gland; bM — base of mandible; aM — angle
of mandible; mp — mastoid process.

triangle, situated between the AAB and the PAB; and
posterior triangle, demarcated by the PAB and the
PB of the digastric muscle. In addition, owing to the
presence of the two accessory bellies, the topography
of the three small triangles (of Béclard [1], Lesser
[see 71, and Pirogoff [17]) normally situated inside
the submandibular triangle, was altered. Those three
small triangles could not be observed on the left
side since their boundaries were overlapped by the
accessory bellies. After the right side of the neck of
the same cadaver had been dissected, it was estab-
lished that the right DM had two normal bellies. It
was concluded that the unique abnormality of the



B. Landzhov et al., Real quadrigastric muscle

quadribellied DM (two accessory bellies) was unilat-
eral, present only on the left side of the neck. Medical
records of the cadaver showed no history of surgical
interventions of any kind in the region of the neck,
nor were any scars observed prior to the dissection.

DISCUSSION

The ABDM is a highly variable structure with an
extensive range of variations in its number, form, and
points of origin and insertion. According to Lee and
Yang [11] incidence rate of doubling of the ABDM
is 66.7%. Kim and Loukas [9] have summarized all
the more common cases of AAB, including cases of
crossing the midline and inserting contralaterally,
both uni- and bi-laterally, arising from the IMT, the
hyoid bone, or the main AB. However, there are only
a handful cases describing unique variations of the
DM with two AABs. Macalister described an inde-
pendent muscle originating from the body of the
hyoid bone, passing alongside the medial border of
the ABDM and inserting on to the symphysis of the
mandible: the mentohyoid muscle. Furthermore, Ma-
calister [12] described a hyoangularis muscle, which
originated from the hyoid bone and inserted into the
angle of the mandible. Natsis et al. [14] described
a three-headed right ABDM. The main ABDM originat-
ed from the digastric fossa and the accessory bellies
originated from the inferior margin of the mandible.
Natsis et al. [14] also reported two accessory muscle
bundles in the submental region, forming a triangle.
Harvey et al. [4] reported a unique waving pattern
of bilateral variation of the ABDM; the aberrant AB
had two heads, deep and superficial. Furthermore,
Harvey et al. [4] described two more accessory heads
bilaterally, again superficial and deep, as the right
superficial accessory head and both deep accessory
heads crossed in the midline. Celik et al. [2] present-
ed a rare case of quadrification of the ABDM. The
aberrant muscle belly had four insertion points in
the digastric fossa, but posteriorly the four muscle
bellies united and continued into the IMT [2]. Ozgur
et al. [16] described a bilateral quadrification of the
DM. All four ABs originated for the digastric fossa and
inserted to the hyoid bone. Moreover, Ozgur et al.
[16] described two more accessory muscles situated
medially to the medial ABDM. Those two aberrant
muscles fused at the midline and covered the under-
lying mylohyoid muscle. Uzun et al. [22] reported
a rare case of bilateral variation of the ABDM. Medi-
ally to the main anterior belly was an accessory belly,
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originating from the digastric fossa on both sides.
The accessory bellies inserted to the hyoid bone via
a common fibrous band [22]. With that in mind, it
is apparent that the variation found in our case has
never been described throughout the literature. It
therefore appears to be unique.

During our extensive literature review we found
several different types of classification, summarizing
the variations of the ABDM in several ways. Zlabek
[24] first classified the variations of the AB of the
digastric muscle in terms of ontogenetic and phy-
logenetic development. Afterwards, Yamada [23]
developed a six-types classification based on the re-
lationships between the AABs and their points of
origin and insertion. Mori [13] classified the varia-
tions of the ABDM into seven types on the basis of
their points of origin and insertion, along with the
presence or absence of aberrant muscle fibres. De-Ary-
-Pires et al. [3] classified the variations in the DM into
three large categories containing different numbers
of subtypes. The first category comprised five types
of variations of the AB based on the number of ABs
inserting to the mandible or mylohyoid, both ipsi- or
contra-laterally [3]. Type 5 was the unique mentohy-
oid muscle described by Macalister [12]. The second
category comprised variations of the IMT based on
the relationship between the IMT of the DM and the
tendon of the stylohyoid muscle. The third category
comprised variations of the PBDM based on its point
of origin [3]. Hsiao and Chang [6] studied 15 cadav-
ers and found three with variations of the ABDM,
which they classified as “unilateral type”, “
type” and “mixed type” depending on whether the
aberrant muscle fibres crossed the midline. Ozgur et
al. [15] proposed a simplified classification with three
types based on the origin and insertion of the ABDM:
Classical type — normal digastric; digastric fossa type
— ipsilateral origin and insertion; crossed type — one
or more accessory bellies crosses the midline. The ab-
errant muscle we report as a unique muscle cannot be
included in any of the abovementioned classifications.

The DM is not only anatomically important owing
to its participation in vital processes such as mastica-
tion, swallowing, and phonation [19], but also of the
utmost clinical significance as a paramount landmark
for several clinically significant triangles on the ante-
rior region of the neck: submental, submandibular,
Béclard's, Lesser’s, and Pirogoff’s triangles [8, 19].

According to Tubbs et al. [21], Béclard’s trian-
gle was present in 82.4% of cases, while Lesser’s

crossed
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and Pirogoff’s triangles were found in 88.2%. The
reason for the absence of Béclard’s triangle was
a consequence of variations of the PBDM, while the
absence of Lesser’s and Pirogoff’s triangles was due
to the inferior passage of the hypoglossal nerve.

The fact that the bellies of the DM are used as mar-
gins of these various triangles is enough to demon-
strate the clinical significance of variations in the
DM; a deviation in the course or number of bellies
results in complete reorganisation of the triangular
spaces of the anterior neck. In our case, the topog-
raphy of the submandibular triangle was completely
changed because of the two accessory bellies. Instead
of the three small triangles (Béclard’s, Lesser's and
Pirogoff’s) there were three different triangles that
we described as anterior, middle, and posterior ac-
cessory. As shown, the muscle is paramount for the
topography of the suprahyoid region of the neck;
hence, variations in the DM are of definite clinical
significance, as aberrant bellies can be misinterpreted
as tumour masses or metastatic lymph nodes [10]. In
addition, the DM has a key role in plastic surgery for
facial reconstruction [20].

CONCLUSIONS

Comprehensive knowledge of the variations of
the ABDM is paramount for every medical specialism
regarding the suprahyoid region of the neck because
of the great topographical and clinical significance
of the DM for a plethora of surgical and radiological
procedures. The aim of this article was therefore to
elucidate the variability of the ABDM.
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