Case Report
J Morphol Sci 2021;38:448-451

Journal of Morphological Sciences
J Morphol Sci
Brazilian Society of Anatomy

Unusual Duplication of the Inferior Belly of the Omohyoid
Muscle. Anatomical Description and Clinical Implication

Silvio Antonio Garbelotti Junior,* Paulo Laino Candido,* Osvaldo Pelozo Junior,® Marcelo Calil Burihan,*? Aluisio Andrade
Junior,2 Marco Antonio De Angelis*

Discipline of Descriptive and Topographic Anatomy, Santa Marcelina Medical College, Sao Paulo, Brazil
2Department of Surgery, Santa Marcelina Hospital, Sao Paulo, Brazil

Disclose and conflicts of interest: none to be declared by all authors

ABSTRACT

Introduction: anatomical variations of the omohyoid muscles are clinically important due to their close relationship with the
internal jugular vein, as well as their significance when accessing the neck during surgery.

Case report: we present an atypical duplication of the lower belly of the omohyoid muscle in the right anterior cervical region
of a 60-year-old male cadaver. This aberrant lower belly had a common origin with the normal omohyoid muscle tendon that
ran medially until the thyroid cartilage and was inserted in the lateral border of the sternothyroid muscle. No other muscle
anomalies, anatomical variations, or pathology were found.

Conclusion: the omohyoid muscle is used as a reference point during exploratory neck dissection surgeries. Knowledge of
possible anatomical variations of the omohyoid muscle is important to avoid misinterpretations and surgical complications.
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Introduction

The omohyoid muscle is an infrahyoid muscle and
consists of two muscle bellies united by an intermediate
tendon. The inferior belly usually arises from the
superior border of the scapula near the scapular
notch, and occasionally from the superior transverse
ligament of the scapula. It then passes behind the
sternocleidomastoid muscle. The intermediate tendon
crosses superficially near the internal jugular vein.

The superior belly begins at the intermediate tendon
and extends upward to insert into the lower border of
the hyoid bone."* In general, the infrahyoid muscles are
innervated by the ansa cervicalis roots. The vascular
supply is provided by branches of the superior thyroid
and lingual arteries.>*

The function of the omohyoid muscles is to aid
in swallowing and chewing and they actively lower
and stabilize the hyoid bone during the depression,
retrusion, lateral placement of the mandible.®*
However, the omohyoid muscles role in phonation
is still debatable.®” In electromyographic research,
Castro et al.®> observed that the strongest activity of
the superior belly of the omohyoid occurred during
placement of the tip of the tongue on the soft palate.
Nevertheless, the same activity was not verified during
normal tongue movements during human speech.

The omohyoid muscle located in the cervical
region is particularly important to anatomists. It
anteriorly defines the carotid triangle and divides the
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posterior cervical triangle into two parts. Because
of its relationship to the large cervical vessels, it is
often used by surgeons as a convenient marker in
head and neck lymph node dissection procedures. The
omohyoid muscle is a reference point for identifying
level IIT and IV lymph node metastases.'*”" Therefore,
the presence of an anatomical muscle variation in any
region of the neck can be a problem due to the compact
and complex neck structures found in this region.
Many studies have reported variations in the
omohyoid muscle and often report a duplicated
omohyoid muscle.”*121> However, an aberrant medial
attachment in the thyroid cartilage is apparently
uncommon. In this study, we present a variation in
the inferior belly of the omohyoid muscle that was
duplicated and attached to the right lamina of the
thyroid cartilage. It shares a close relationship with
the internal jugular vein and the sternothyroid muscle.

Case Report

During routine dissection in the neck region of a
60-year-old male cadaver, an anatomical variation of
the right omohyoid muscle was found (Figure 1). After
the right sternocleidomastoid muscle was resected, a
normal omohyoid muscle was identified and presented
a normal path and attachment points. However, while
examining a common clavicle attachment to the
typical inferior belly, an aberrant duplicated belly was
found that was located transversely and medially. It
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was fixed on the right lamina of the thyroid cartilage
to the far lateral border of the sternothyroid muscle.
This aberrant muscle belly presented a superficial
path to the internal jugular vein, and it was attached
to the deep structures by a fascia. No other muscle
anomalies, anatomical variations, or pathology were
found in the neck or larynx regions.
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Figure 1. Right side view of the neck. SMG - Submandibular gland; ADM -
Anterior belly of the digastric muscle; HB - Hyoid bone; EHM - Sternohyoid
muscle (reflected); GAN - Great auricular nerve; EJV - External jugular vein; CCA -
Common carotid artery; STA - Superior thyroid artery; THM - Thyrohyoid muscle;
TC - Thyroid cartilage; CTM - Cricothyroid muscle; ECM - Sternocleidomastoid
muscle (reflected); SB - Superior belly of the omohyoid muscle; IT - Intermediate
tendon; IB - Inferior belly of the omohyoid muscle; 1)V - Internal jugular vein; DIB
- Duplicated inferior belly of the omohyoid muscle; CO - Common origin of the
lower bellies of the omohyoid muscle; ETM - Sternothyroid muscle; TG - Thyroid
gland; SV - Subclavian vein; CB - Clavicle; SM - Subclavius muscle.

Discussion

Although omohyoid anomalies are well reported in
the literature and affect 15% to 20% of the population’
a complete duplication of the omohyoid muscle from
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its attachment to the scapula and to the hyoid bone
is uncommon. The most common abnormal variations
include attachment of both inferior bellies, hypoplasia,
hypertrophy, absence, or duplication of the superior or
inferior bellies, multiple bellies, aberrant attachment in
the clavicle or in the transverse process of C6, unusual
posterior path to the internal jugular vein, and fusion
of the superior belly to the sternohyoid muscle.?7121518

These variations were classified into four types by
Sukekawa and Itoh® and Rai et al.* and classified into
six types by Miura et al.” Based on these classifications,
our case is similar to type III by Rai et al.*, this is in
accordance with data from Bergaman et al.? who
reported an incidence of only 3% in cases of clavicle
inferior belly duplications. Raikos et al.’, Rai et al.?, Kim
et al.'’, and Iwanaga et al."” described a similar variation
of an aberrant inferior belly found on a thyroid
cartilage attachment close to the lateral border of the
sternohyoid muscle. This type of variation appears to
be more unusual than the duplication of the superior
belly.”

The infrahyoid muscles vary considerably during
development, and anomalies that occur during the
unfolding of the embryonicleaflets during development
may explain these anatomical variations. Although
the omohyoid is an infrahyoid muscle, it differs from
the other three muscles (sternohyoid, sternothyroid,
and thyrohyoid) due to the formation process of this
muscle group.” These muscles form a primitive muscle
leaflet in the anterior cervical area and divide into a
superficial anterior layer forming the sternothyroid
and thyrohyoid muscles, and then grow into a deep
layer obliquely in lateral and inferior directions giving
rise to the omohyoid.""?

In evolutionary terms, there are speculations that
these anatomical variations represent a reduced
vestigial muscle of the episternal-cleido-hyoid muscle
present in seals and lower vertebrates, such as
reptiles.” In addition, Zimermann et al.° reported that
the omohyoid is present only in frogs and salamanders
but may be deeply mixed with the sternohyoid in some
species. In humans, tongue muscles and infrahyoid
muscles are called hypobranchial muscles and are of
somitic origin. In other words, are muscles originating
from the trunk that migrate a long-distance anteriorly
to the neck and head during development. This fact also
explains why the extrinsic muscles of the tongue and
the infrahyoid muscles are innervated by the cervical
nerves or by the hypoglossal nerve (NC XII).20-%

In this case, we cannot say that this variation
caused dysfunction movements during phonation or
in the normal movement of the mandible or tongue, as
suggested by Castro et al.>6 And we can only speculate
that the contraction of this anomalous belly could
cause excessive compression of the internal jugular
vein due to the close relationship observed between the
structures. The direct relationship of the intermediary
tendon of a normal omohyoid muscle with the anterior

449

Journal of Morphological Sciences Vol. 38/2021



Junior SAG et al.

wall of the internal jugular vein and its connection
with it through a thin layer of the pre-tracheal fascia
of the cervical fascia generates a direct effect over the
vessel lumen during muscle contractions.>%"
According to Patra et al., this effect is important
because compression of the internal jugular vein by
the omohyoid can lead to an anti-reflux function,
equivalent to venous valves, which can play a role in
cerebral protection during activities such aslaughing or
forced inspiration.? Lang reported that the contraction
of the infrahyoid muscles, particularly the omohyoid
muscle, causes dilation of the penetrating veins in
the neck .? Classically, the omohyoid was thought to
stretch a pre-tracheal fascia during inspiration and
thereby dilate the internal and external jugular veins.?
This would then presumably facilitate venous return to
the heart.® In addition, the omohyoid muscle has been
used as a transposition option for restoring abduction
of a paralyzed vocal fold, bilaterally. It has been
used to create a loop around the tracheoesophageal
shunt to restore voice function and decrease the
aspiration rate in patients with a total laryngectomy
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after cancer surgery.”’®* And Wang et al. reported that
infrahyoid myocutaneous flaps are commonly used for
reconstruction of the tongue after lingual carcinoma
resection surgery.*

In any case, the omohyoid muscle is considered
the best reference point for identifying an internal
jugular vein.!” Therefore, any variation in this muscle
can increase the risk of vessel injury during surgery
or restrict direct access to the internal jugular vein,
which can result in a deep hematoma. An aberrant
muscle can create technical difficulties if found during
surgery because it could possibly prevent the effective
creation of the required loop in the tracheoesophageal
shunt.”

Conclusion

For the great importance of the omohyoid muscle
in neck surgical procedures, and its close relationship
to the internal jugular vein, it is important that the
literature reflect descriptions of anatomical variations
thatcanaffectthe outcome of necksurgical procedures,
as well as the potential for functional recovery.
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