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Structures in the anterior neck region are involved in essential functional activities for the human body like voice
conduction, breathing, swallowing and head movement. Omohyoid as one of the representatives of the infrahyoid
muscles, is a two-bellied muscle found in the lateral and anterior neck regions on both sides, and is adjacent to the
sternocleidomastoid, thyrohyoid, sternothyroid muscles and magisterial blood vessels. To investigate topographical
and anatomical specifics of the omohyoid, we have studied 14 specimens of human fetuses (4-9th months of pre-
natal development) by the means of complex classical morphological methods (macroscopy, morpho- and anthro-
pometry). Present study shows moderate variability of attachment points for omohyoid (including lateral and medial
variants for its scapular attachments); course of muscular fibers in the middle third part (oblique or slightly straight
ascending course) that impact an angle between the inferior and superior bellies below the sternocleidomastoid;
asymmetry between right and left muscles within one specimen. These variations of omohyoid can influence the
internal jugular vein and brachial plexus surgical accesses during neck surgeries due to their close relation. Ana-
tomical specifics of omohyoid should be taken into consideration during infrahyoid myocutaneous flap extraction for

reconstruction surgeries.
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Relationship between the publication and planned
research work. This work was conducted as a part of
the scientific research of the Department of Histology,
Cytology and Embryology of the Higher State Educa-
tional Institution “Bukovinian State Medical University”
— “Structural and functional features of tissues and or-
gans in ontogenesis, patterns of human variant, consti-
tutional, gender and comparative morphology” (Ne of
the state registration 0121U110121).

Introduction. Anterior region of the neck includes
representatives of many systems of organs that make
this comparatively small region crucial in maintaining
basic physiological acts like breathing, swallowing, hor-
mone production, voice formation and others. Smaller
regions within anterior and lateral regions of the neck
are described as triangles, inholding so-called supra-
and infrahyoid muscles, demarcated by the hyoid bone.
These groups of muscles participate in the movement
of head and neck, some phases of chewing and create
anatomical protective barrier for trachea, esophagus,
thyroid and parathyroid glands and are enclosed in the
neck fascia [1, 2].

Omohyoid muscle belongs to the infrahyoid group
of neck muscles. It lies on both sides of the neck and is
attached to the hyoid bone by its superior belly and to
the superior border of the scapula by its inferior belly,
respectively. Clinically, omohyoid muscle flap, especially
its inferior belly, can be used in the reconstructive proce-
dures with the need for small functional tissue like facial
surgery, sphincters or vocal cords reconstructions [3, 4,
5]. Topography of the omohyoid influences the outcome
of the internal jugular vein catheterization because of
their adjacent positions [3]. Also there are reports of
the omohyoid muscle syndrome in patients. This condi-
tion is seen as transient neck lump on swallowing and
is characterized by X-shaped neck lump in the lateral
region caused by the failure of the deep cervical fascia
to restrict movement of the central tendon of the omo-
hyoid muscle [6, 7]. As omohyoid muscle shows a high
diversity of its anatomical configurations, placements

of attachments and innervation by ansa cervicalis, we
have used this muscle as an object of our morphological
study. Because data on the prenatal features of one are
not full and lack data on the fetal period, our work is de-
voted to the anatomical and topographical features of
the omohyoid muscle and its adjacent structures within
anterior and lateral regions of neck.

The aim of the work — to investigate the anatomi-
cal and topographical features of the omohyoid muscle
during the fetal period of human prenatal development
(PND).

Object and methods of research. The material was
represented by 14 formalin fixed specimens of human
fetuses (9 males and 5 females) 4" to 9*" month (160,0-
450,0 mm of parieto-heel length (PHL)) of PND. Material
obtained from Chernivtsi Regional Pathologists Bureau
on the basis of bilateral agreement with the Depart-
ment of Histology, Cytology and Embryology. Specimens
have been investigated by the means of classical mor-
phological methods: macroscopy (under the control of
a binocular microscope), morpho- and anthropometry,
accompanied by consecutive photographing of the dis-
sectioned anatomical regions. Dissection was per-
formed in anterior and lateral neck regions. The study
was performed in accordance with the provisions of the
declaration of Helsinki (1995) as revised in Edinburgh
(2000), ICH GCP (1996) and had been approved by the
Bukovinian State Medical University Ethics Committee.

Research results and their discussion. Omohyoid
muscle is seen as a thin muscular plate, arising by a
broad inferior belly from the medial part of the superior
portion of the scapula. In 160,0 mm of PHL fetus, the
middle % of the muscle then passed below the sterno-
cleidomastoid. Superior belly arises superiorly over the
anterior edge of the sternocleidomastoid within the an-
terior triangle and neck. It was attached to the lower
edge of the hyoid bone body. In 160,0; 250,0 mm of
PHL human fetuses, deep cervical fascia has developed
its distinctive subdivisions of layer: superficial, visceral
and deep fascial layers, accordingly. Fascial layers cre-
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Figure 1 — Right anterior and lateral neck regions in 310,0 parieto-
heel length human fetus (7" month of the prenatal development).
Magn.: 4*. Marking: 1 — clavicle; 2 — sternocleidomastoid; 3 — minor
supraclavicular fossa; 4 — brachial plexus; 5 — superior belly of the
omohyoid; 6 — inferior belly of the omohyoid; 7 — external jugular
vein; 8 — omotracheal triangle; 9 — accessory nerve;
10 - carotid triangle.

Figure 2 — Right anterior and lateral neck regions in 320,0 parieto-
heel length human fetus (7" month of the prenatal development).
Magn.: 2*. Marking:1 — sternocleidomastoid; 2 — right anterior
neck triangle; 3 — lateral neck triangle; 4 — omotracheal triangle;
5 —clavicle.

Figure 3 — Right anterior and lateral neck regions in 360,0 parieto-
heel length human fetus (8" month of the prenatal development).
Magn.: 2. Marking: 1 — body of the hyoid bone; 2 — sternohyoid;
3 — superior belly of the omohyoid; 4 — sternocleidomastoid; 5 —
external jugular vein; 6 — sternothyroid; 7 — common carotid artery.

ate fascial tissue spaces that can be distinguished at
early stages of fetal period (160,0; 250,0 mm of PHL),
as they unfold some volume of the adipose tissue. Clini-
cally, these spaces may be possibly involved in spread-
ing complications of inflammatory processes of the oral
cavity by the means of soft tissues in the supra- and in-
frahyoid regions of neck.

In the human fetus of the 5" month of development
(250,0 mm PHL) omohyoid was represented by a two-
portion muscle with an oblique course. Inferior belly
of the omohyoid started from the superior portion of
scapula, laterally to the incisura, with wide fibers di-
rected superiorly over posterior scalene muscle within
the lateral triangle of neck. Superior belly of omohyoid
was attached to the inferior edge of the body and larger
horns of the hyoid bone. Attachment point was merging
with the thyrohyoid muscle within the anterior triangle
of neck.

In one case (270,0 mm PHL fetus, 6™ month of PND)
we didn’t observe any presence of tendon in the inter-
mediate connecting portion of the omohyoid. Instead,
the inferior belly was continued by a thin portion of
muscular tissue in the middle % prolonging into the su-
perior belly, respectively. In this case omohyoid didn’t
show the presence of the tedious angle between the
bellies (within the lateral cervical region), because of a
relatively straight course.

In material of the 7" and 8" months of the PND, in-
ferior belly of the omohyoid was found deeply in the lat-
eral triangles of the neck (fig. 1). In one case (330,0 mm
of PHL fetus) we’ve mentioned an asymmetry of the left
and right inferior bellies within one specimen that didn’t
impact fascial of major blood vessels topography. This
case wasn’t associated with any of the other infrahyoid
muscle variations.

Superior belly of the omohyoid during this period of
fetal development merges the posterosuperior border
for the muscular triangle within the anterior region of
neck. Moreover, together with sternohyoid they form a
superficial layer of the ribbon muscles (fig. 2). Superior
belly of omohyoid, as well as sternohyoid and sterno-
thyroid lie superficial to the lateral convex surface of
the thyroid gland in fetuses. Muscular triangle (fig. 2)
is rarely a place for the ectopic thymus findings, as the
literature reports conclude.

In 9™ human fetuses omohyoid arises by the means
of inferior belly from the upper border of scapula near
the suprascapular notch, prolonged with a common ten-
don. Inferior belly was innervated by the inferior root
of ansa cervicalis. In one case (fetus 430,0 mm of PHL)
there was no scapular attachment of inferior belly on
the right side: it directly originated from the superolat-
eral surface of the clavicle on the right side.

Superior belly of the omohyoid was attached to the
lower border of the hyoid (lateral to the sternohyoid).
Central tendon part of the muscle lies on the internal
jugular vein. As some groups of the deep cervical lymph
nodes are found along the internal jugular vein, topog-
raphy of the omohyoid bellies attachment may impact
surgical access for their excision, especially in case of
thyroid carcinomas metastatic processes.

Superior belly of the omohyoid sometimes overlaps
the attachment point of sternothyroid muscle (as seen
on fig. 3) at a site of the hyoid bone body. Superior root
of the ansa cervicalis, as the continuation of the de-
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scending branch of hypoglossal nerve, reaches superior
belly of the omohyoid.

Conclusions. 1. Fetal period of human prenatal
development is characterized by moderate anatomi-
cal variability of omohyoid morphology (attachment,
course, symmetry). The present study showed a unilat-
eral anomalous attachment point of the inferior belly of
omohyoid on the clavicle on one side (9-month fetus);
absence of intermediate common tendon (6-month
fetus). 2. Variation in the attachment and topography

of omohyoid muscle can influence the internal jugular
vein and brachial plexus anatomy during neck surgeries
due to its close relation. Anatomical specifics of omo-
hyoid should be taken into consideration during infra-
hyoid myocutaneous flap extraction for reconstruction
surgeries.

Prospects for further research. We consider that
anatomical and developmental features of the omohy-
oid muscles should be deeper studied on a microscopic
level, including usage of immunostains.
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TOMNOrPA®O-AHATOMIYHI OCOB/IMBOCTI IONATKOBO-MIA’A3UKOBOIro M’A3A Y NA0AIB NIOAUHU

Monosa I. C., Uurukano O. B., MetpuweH O. ., XogoposcbKa A. A.

Pe3tome. MNepeaHa Ta 6iUHI WWNHI AINAHKY BMILLLYIOTb HU3KY OpraHiB Ta CTPYKTYP, AKi 6epyTb y4acCTb Y }KUTTEBOHE-
06XiAHMX GYHKLiAX OpraHi3amy (AMXaHHA, KOBTaHHA, FONIOCOYTBOPEHHSA, PYXM FONI0BM Ta LWKI). Mpyna niania’ asukosmx
M’A3IB LNT PO3MILLYETLCA HUMKYE HUMKHBOTO KPato Tifa Nig A3MKOBOI KiICTKM Y MeXax TPUKYTHUKIB nepeaHboi Ta biy-
HOI WWMHKUX AiNAHOK. JIonaTKOBO-Mig A3MKOBMIA M3 YacTO BUKOPUCTOBYETLCA Y AKOCTI KAAMOTA A8 PEKOHCTPYK-
LiMHMX onepauii, a roro TonorpadiyHe po3TallyBaHHA POOUTb MOro BaXK/JIMBUM OPIEHTUPOM Mif, Yac JOCTyny A0
BHYTPILUHbOT APEMHOT BEHU TN INBOKMX NIMPATUUHMX BY3/iB LK.

MeToto HaLwoi poboTn 6yno gocnianTv Tonorpado-aHaTomiyHi ocobnmsocTi 6ya0BM Ta XO4y BOSIOKOH 10MATKOBO-
niZ’A3MKOBOro mM’sA3a y NJoAiB NO4MHU NMPOTATOM NPEHATaNIbHOMO NepioAy OHTOreHesy.

Hamu pocnigxeHo 14 npenapartie nnogis AtoanHu (160,0-450,0 mm Tim'aHO-N’ATKOBOT [AOBXWHKM) Ha 6asi
YepHiBeubKoro o61acHoOro natosoroaHaTomiyHoro 610po (Ha OCHOBI 3roam LWOA0 ABOCTOPOHHbLOI cniBnpaui) 3a 4o-
NOMOTO KOMMJIEKCY KNAaCUYHUX MEeTOAiB MOpdoIoriYHOro aocniaeHHs. Mposogmnock GOTOAOKYMEHTYBAHHA MNO-
LIApOBOro, MOETaNHOro NpenapyBaHHA NepeaHbol Ta BiYHOI WNIMHKX AiINAHOK Nao4iB.

B pe3synbtaTti npoBefeHUX AOCANIAMKEHb, BUABNEHO aTUMNOBE OLHOCTOPOHHE MiCLEe MPUKPINAEHHA HUXKHbO-
ro YyepeBus NONATKOBO-MiA’ A3MKoBOro m’asa y naoga 430,0 mm Tim’ AHO-N'ATKOBOI AOBXWHU He3nocepesHbo Big,
BEpPXHbO-H6iYHOT NOBEpXHI KAtounLi naoaa. Jocnigxyroum 6-micauHi npenapaTu, BUSBAEHO BiACYTHICTb MPOMIKHOIO
cyxoxunna y naoga 270,0 mm Tim’sHO-N’ATKOBOT [OBXKWMHM, WO Y CBOI Yepry BMJAMHYIO Ha 3MiHY rOCTPOTM KyTa
MiXK BEPXHIM Ta HUMKHIM YepeBLLEM; LA YacTMHA M’A3a 3a1arana nig, rpy4HUHHO-KNOUYNYHO-COCKONOAIOHMM M’ A30M.
BepxHe yepeBLe y BCiX AOCNIAKEHUX BUMNAZLKaxX NPUKPINIOBaN0OCh 40 NepeAHboro Kpato Tina nia’a3MKoBoi KiCTKMY,
nopaAg, 3 rpy4HUHHO-NIA’ A3UMKOBUM M’'i30M (BiYHiwe abo BnacHe Haz Moro TOYKOK MPUKPINAeHHs).

OTpumaHi gaHi BapiaHTHOI aHaTOMIi 10NaTKOBO-NiA A3MKOBOro M’i3a MOXKYTb BYTU 3aCTOCOBaHI Y NPAKTUYHIl
Xipyprii nig yac BMCiYEHHA M'A30BOr0 KNanoTsa 3 PEKOHCTPYKLiMHMMM 3aBAaHHAMM, abo nif Yac yAOCKOHaNEeHHA
[OCTYNiB A0 rNB0oKMX NimbaTUUHNX BY3AiB KT (Nig Yac meTacTazyBaHHA KapLMHOM OPraHiB LWKi) Yn A0 BHYTPILWHbOT
APEMHOI BEHMW.

KnwouoBi cnoBa: BHYTPILWHbOYTPOOHUI PO3BUTOK NOAUHU, M’'A3M  WKT, NONATKOBO-NiA A3MKOBUI M'A3,
QHATOMIYHA MIHAMBICTb.

TOPOGRAPHICAL AND ANATOMICAL SPECIFICS OF THE OMOHYOID MUSCLE IN HUMAN FETUSES

Popova l. S., Tsyhykalo O. V., Petryshen O. I., Khodorovska A. A.

Abstract. The anterior and lateral neck regions contain a list of organs and structures that are involved in vital
functions of the body (breathing, swallowing, voice formation, head and neck movements). The group of infrahyoid
muscles of the neck are found below the lower edge of hyoid bone body, within the triangles of the anterior and
lateral cervical regions. The omohyoid muscle is often used as a flap for reconstructive surgeries, and its location
makes it a landmark for accessing the internal jugular vein and deep lymphatic nodes.

The aim of our work was to investigate topographic and anatomical features of composition and course of the
omohyoid in human fetuses during the prenatal period of ontogenesis. We have investigated 14 specimens of
human fetuses (160,0-450,0 mm of parietal-heel length, 4-9* months of prenatal development) on the basis of the
Chernivtsi Regional Pathological Bureau (based on the agreement on bilateral cooperation) using a set of classical
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morphological methods of examination. Photo-documentation of consecutive dissections of anterior and lateral
regions of neck was carried out.

The results of the study have revealed an atypical unilateral attachment of the inferior belly of omohyoid in
430,0 mm parietal-heel length fetus: it arised from the upper lateral surface of the clavicle. Examination of 6-month
fetus revealed the absence of an intermediate tendon (270,0 mm parietal-heel length), which in turn affected
the change in the angle between the superior and inferior bellies; this part of the muscle was found under the
sternocleidomastoid. In all studied cases, superior belly was attached to the anterior edge of the body of hyoid
bone, along with sternothyroid (lateral or actually above attachment point of last).

Variant anatomy of omohyoid can be used in practical surgery during excision a muscle flap for reconstruction
tasks, or when improving access to deep lymph nodes (in case of carcinoma metastasis) or to the internal jugular
vein.

Key words: human development, neck muscles, omohyoid, anatomical variations.
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