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Abstract

Background: the importance of the given issue is in clarification of ontogenetic transformations of the external carotid artery during the perinatal and
early neonatal periods, which is essential from the view of surgical treatment of congenital pathology of the cervical vessels in fetuses, neonates and infants.
Material and methods: the study was performed on 50 specimens of dead fetuses (from 4 to 10 months) and 9 neonates (5 isolated complexes of organs
in particular) without external signs of anatomical defects or deviations, and without visible macroscopic anomalies from the normal structure of the
cardio-vascular system. Adequate anatomical methods of investigation were applied during examination: macropreparation, injection of the blood vessels,
making topographic-anatomical sections, morphometry, and statistical analysis.

Results: the cervical part of the external carotid artery during the perinatal period is a distance from its origin to the point of crossing with the stylohyoid
muscle. The major branches of the cervical part of the external carotid artery are: the superior thyroid one, hyoid, facial, occipital and posterior auricular
arteries. The two types are peculiar for the branching of the external carotid artery: main (77%) and scattered (23%). Variability of emerging branches
from the external carotid artery is found in 3.5% of cases.

Conclusions: determination of typical and variant topography of the external carotid artery and its branches will promote implementation of new methods
to perform radical and reconstructive-restorative surgery on the cervical vessels.
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Introduction

Numerous defects found in clinical practice in most cases can
be explained on the basis of finding the origin and relations of
the organs and structures which in the course of time acquire the
shapes peculiar for them, investigating their unusual topography
and understanding appropriate embryonic phenomena compre-
hensively [1, 2, 3]. Development of new directions in operative
surgery, elaboration of new surgical methods, always require their
anatomical substantiation [4, 5, 6, 7]. Congenital vascular defects
are third among other diseases including hypoxic lesions and birth
injuries. In 83% of cases ischemic strokes in children occur due to
vascular defects. Approximately 70% of infants develop convolu-
tion of the carotid arteries associated with coarctation of the aorta
(CoA), developmental variants of Willis™ circle, aortic aneurism,
underdevelopment of the anterior cerebral artery, high degree of
bifurcation of the common carotid artery [8, 9, 10, 11]. A gen-
eral frequency of defects of the carotid arteries depending on the
results of angiographic and pathologic anatomical examinations
ranges within 10 to 40% [12, 13, 14]. Nowadays pathologic convo-
lution of the carotid arteries is considered to be congenital pathol-
ogy occurring due to embryogenesis disorders of the carotid arter-
ies. According to the data of autopathies this pathology is found in
14% of cases, and according to the findings of Doppler scanning
C-like convolution of the carotid arteries is found in 33.6%, and
S-like - in 66.4% of cases [15, 16, 17].

Priority of the study consists of finding ontogenetic transfor-
mations of the external carotid artery during the perinatal period
of human ontogenesis which is an important issue from the view

of surgical treatment of congenital pathology of the cervical ves-
sels in fetuses, neonates and infants.

The objective is to determine topographic-anatomical pecu-
liarities of the external carotid artery and its branches during the
fetal and early neonatal periods of human ontogenesis.

Material and methods

The study was performed on 50 specimens of dead fetuses
(from 4 to 10 months) and 9 neonates (5 isolated complexes of
organs in particular) without external signs of anatomical defects
or deviations, and without visible macroscopic anomalies from
the normal structure of the cardio-vascular system. Adequate
anatomical methods of investigation were applied during exami-
nation: macropreparation, injection of the blood vessels, making
topographic-anatomical sections, morphometry, and statistical
analysis. Injection of the blood vessels, and the cervical arteries in
particular, was performed after catheterization of the descending
part of the aorta. The catheter was directed to the cranium, the
mixture of red-lead paint for injection was introduced. After fixa-
tion of the specimens of dead fetuses and neonates macroprepara-
tion of the external carotid artery and its branches was performed
by means of forceps and scissors.

The study was conducted according to the major requirements
of the Declaration of Helsinki on ethical principles to provide
scientific-medical research involving human subjects elaborated
by the World Medical Association (1964-2000) and the Order of
the Ministry of Health of Ukraine Ne 690 dated 23.09.2009. It is a
fragment of a complex planned initiative scientific-research work
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of M. G. Turkevych Department of Human Anatomy and Depart-
ment of Anatomy, Topographic Anatomy and Operative Surgery
of Bukovinian State Medical University: “Peculiarities of Morpho-
genesis and Topography of the Organs and Systems During Pre-
natal and Postnatal Periods of Ontogenesis ” (State Registration
Ne 0115U002769).

Results and discussion

Within the borders of the carotid triangle the common carotid
artery is found to be dichotomically divided into the internal and
external carotid arteries. The external carotid artery extends in the
cranial direction joining the muscles of the supra- and subhyoid
groups of the neck. In our opinion, the cervical part of the external
carotid artery is determined from the point of its origin (division
of the common carotid artery into the final branches) to the point
of the artery joining the stylohyoid muscle. During the perinatal
period the major branches emerge from the external carotid artery
upwards in the cranial direction: the superior thyroid, hyoid, fa-
cial, occipital and posterior auricular ones.

Usually the superior thyroid artery branches from the median
surface of the external carotid artery 0.3-0.5 cm higher from the
point of bifurcation of the common carotid artery. The superior
thyroid artery passes upwards close to the lateral border of the
omohyoid muscle, forms an arch, and then changes its direction
downwards (fig. 1). It joins the posterior surface of the omohyoid
muscle. The superior thyroid artery branches the superior laryn-
geal artery; it divides dichotomically into the final branches near
the superior border of the thyroid gland. These branches partici-
pate in blood supply of an appropriate lobe of the thyroid gland.

Fig. 1. The anterior part of the neck (from the left) of the fetus,
300.0 mm of the parietal-calcaneal length (the superficial layer
of cervical muscles is removed).
Macrospecimen, magnification 2.1%: 1 - external carotid artery,
2 - superior thyroid artery, 3 - occipital artery, 4 - common
carotid artery, 5 - internal carotid artery, 6 - internal jugular
vein, 7 - digastric muscle, 8 - submandibular gland.

(27)

Fig. 2. The anterior part of the neck (from the right) of the fetus,
380.0 mm of the parietal-calcaneal length. Macrospecimen, mag-
nification 1.6™ 1 - vagus. 2 - superior laryngeal nerve,

3 - external carotid artery, 4 - internal carotid artery,

5 - common carotid artery, 6 — superior thyroid artery,

7 - digastric muscle, 8 - submandibular gland,

9 - sternocleidomastoid muscle.
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Fig 3. The anterior part of the neck (from the right) of the fetus,
210.0 mm of the parietal-calcaneal length (subcutaneous and
sternocleidomastoid muscles are removed).
Macrospecimen, magnification 1.3%: 1 - external carotid artery,
2 - facial artery, 3 - hyoid artery, 4 - superior thyroid artery,

5 - occipital artery, 6 - internal jugular vein, 7 - submandibular
gland, 8 - omohyoid muscle.
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Only in two cases (3.5%) during the perinatal period the superior
thyroid artery emerges from the median surface of the common
carotid artery lower from the point of its bifurcation (fig. 2). In
these cases the superior thyroid artery extends downwards form-
ing branches in the same direction and dichotomically divides into
the final branches.

The hyoid artery emerges from the median surface of the exter-
nal carotid artery. Usually in 75% of cases its direction is upward,
in the rest of observations (25%) it extends horizontally. The hy-
oid artery is located posteriorly from the posterior ventricle of the
digastric muscle approaching the inferior border of the subman-
dibular gland. Further topography of the hyoid artery depends on
the syntopic effect of the submandibular gland, and its sizes in the
perinatal period in particular.

Higher from the hyoid artery the occipital artery emerges from
the lateral surface of the external carotid artery. The direction of
the occipital artery is dorsoascending. It extends along the inferior
border of the posterior ventricle of the digastric muscle (fig. 1).

The facial artery emerges from the external carotid artery
practically on the same level of the occipital artery, but from the
opposite surface, that is from the median one. The facial artery
usually extends in the ventrodorsal direction, and close to the su-
perior border of the posterior ventricle of the digastric muscle it
joins the superior border of the submandibular gland. The facial
artery crosses the inferior border of the mandible near the anterior
masticatory muscle and passes to the mandibular-facial area.

Cranially from the point where the occipital artery emerges
from the external carotid artery the posterior auricular artery
originates. It has dorsocranial direction and extends between the
posterior ventricle of the digastric muscle and stylohyiod muscle
practically parallel to the occipital artery.

Beginning from the third trimester of the perinatal develop-
ment the median group of branches of the external carotid artery
is found in 12% of cases, namely the branches of the ascending
pharyngeal artery penetrating the muscles and participating in
blood supply of the pharynx.

The presented topography of the branching of the external ca-
rotid artery is found in 77% of cases. This type of branching of the
external carotid artery is the main one. Only in 23% of observa-
tions a scattered type of branching of the external carotid artery is
found. The hyoid, facial, occipital and posterior auricular arteries
emerge from the external carotid artery practically on the same
level, that is in a fan-shaped manner (fig. 3). At the same time,
the superior thyroid artery possesses a typical feature of emerging
from the external carotid artery. A scattered type of branching of
the external carotid artery in the majority of observations (70%) is
peculiar for the early fetuses (4-5-months). It is usually found in
the right side.

Conclusions

1. The cervical part of the external carotid artery during the
perinatal period is a distance from its origin to the point of cross-
ing with the stylohyoid muscle.

2. The major branches of the cervical part of the external ca-
rotid artery are: the superior thyroid one, hyoid, facial, occipital
and posterior auricular arteries.

3. The two types are peculiar for the branching of the external
carotid artery: main (77%) and scattered (23%).

4. Variability of emerging branches from the external carotid
artery is found in 3.5% of cases.
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