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ANATOMICAL PECULIARITIES OF THE CERVICAL PART OF THE
VAGUS NERVE DURING FETAL AND EARLY NEONATAL PERIODS OF
ONTOGENESIS
O.M. Slobodian, L.M. Herasym

Higher State Educational Establishment of Ukraine "Bukovinian State Medical University", Chernivtsi

Anatomical investigations of the vagus during the perinatal period enable to determine
morphological aspects of individual changeability, which will form the basis for detection
of different variants of structure and developmental defects during the postnatal period of
ontogenesis. They can be applied during development of new surgical approaches and
methods in neonates and infants.
Objective - detection of anatomical peculiarities of the cervical part of the vagus nerve
during fetal and early period of human ontogenesis.
Materials and methods. The study was conducted on 50 specimens of dead fetuses (from 4
to 10 months) and 9 neonates (5 isolated organ complexes in particular) by means of
adequate anatomical methods: macro-dissection, making topographic-anatomical
sections, morphometry, and statistical analysis. The data obtained were statistically
processed by means of the licensed program RStudio.
Results. Topography of the vagus nerve in the cervical portion during the perinatal
period is found to be changeable.
Conclusions. Topography of the vagus nerve in the portion of the neck during the
perinatal period of ontogenesis is changeable. In the upper third of the neck the vagus
nerve adjoins the anterior-lateral surface of the internal carotid artery. In the middle
third it borders on the lateral or anterior-lateral wall of the common carotid artery. In
the lower third it borders on the posterior-medial or lateral wall of the internal jugular
vein. During the perinatal period the diameters of the right and left vagus nerves are
characterized by the two periods of an accelerated development (from the 4th to the 6th

month of the intrauterine development and from the 9th month to the neonatal period 4),
and the period of relatively slow development (from the 6th month to the 9th month of the
intrauterine development). During the perinatal period the upper and lower branches of
the upper laryngeal nerve and external carotid artery are the walls of the cervical
triangle, which serves as an additional topographic-anatomical sign during surgery
performed on infants.

АНАТОМІЧНІ ОСОБЛИВОСТІ ШИЙНОЇ ЧАСТИНИ БЛУКАЮЧОГО НЕРВА У
ПЛОДОВОМУ ТА РАННЬОМУ НЕОНАТАЛЬНОМУ ПЕРІОДАХ ОНТОГЕНЕЗУ

О.М. Слободян, Л.М. Герасим

Анатомічні дослідження блукаючих нервів в перинатальному періоді дозволять
визначити морфологічні аспекти індивідуальної мінливості, які будуть слугувати
основою для встановлення різних варіантів будови і вад їх розвитку в постна-
тальному періоді онтогенезу, а також можна буде використовувати під час роз-
робки нових хірургічних доступів і прийомів у новонароджених та дітей раннього
віку.
Мета роботи - встановлення анатомічних особливостей шийної частини блу-
каючого нерва у плодовому та ранньому періоді онтогенезу.
Матеріали та методи. Дослідження виконано на 50 препаратах трупів плодів (від
4 до 10 місяців) та 9 новонароджених (зокрема, 5 ізольованих органокомплексів) за
допомогою адекватних анатомічних методів: макропрепарування, виготовлення
топографоанатомічних зрізів, морфометрії, статистичного аналізу. Статис-
тичний аналіз отриманих даних проводили за допомогою ліцензованої програми
RStudio.
Результати. Встановлено, що топографія блукаючого нерва в ділянці шиї в пе-
ринатальному періоді онтогенезу мінлива.
Висновки. У верхній третині шиї блукаючий нерв примикає до передньобічної по-
верхні внутрішньої сонної артерії, у середній - до бічної або передньобічної стінки
загальної сонної артерії, у нижній - до задньомедіальної або бічної стінки
внутрішньої яремної вени. Упродовж перинатального періоду для діаметра пра-
вого і лівого блукаючого нерва є характерно два періоду прискореного розвитку (з
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4-го по 6-й місяць внутрішньоутробного розвитку та з 9-го місяця по період
новонародженості) і період відносно сповільненого розвитку (з 6-го по 9-й місяць
внутрішньоутробного розвитку). У перинатальному періоді верхня і нижня гілки
верхнього гортанного нерва та зовнішня сонна артерія є стінками шийного три-
кутника, що слугує додатковою топографоанатомічною ознакою під час виконання
хірургічних втручань у дітей раннього віку.
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АНАТОМИЧЕСКИЕ ОСОБЕННОСТИ ШЕЙНОЙ ЧАСТИ БЛУЖДАЮЩЕГО НЕРВА В
ПЛОДНОМ И РАННЕМ НЕОНАТАЛЬНОМ ПЕРИОДАХ ОНТОГЕНЕЗА

А.М. Слободян, Л.М. Герасим

Анатомические исследования блуждающих нервов в перинатальном периоде
позволяют определить морфологические аспекты индивидуальной изменчивости,
которые будут служить для установления разных вариантов строения и патологий
развития в постнатальном периоде онтогенеза, также можно будет использовать
во время разработки новых хирургических доступов и приёмов у новорожденных и
детей раннего возраста.
Цель работы - установить анатомические особенности шейной части блуж-
дающего нерва в плодовом и раннем периодах онтогенеза.
Материалы и методы. Исследование проведено на 50 препаратах трупов плодов
(от 4 до 10 месяцев) и 9 новорожденных (в частности, 5 изолированных органо-
комплексов) с помощью адекватных анатомических методов: макропрепариро-
вание, изготовление топографоанатомических срезов, морфометрии, статис-
тического анализа. Статистический анализ полученных данных проводили с
помощью лицензированной программы RStudio.
Результаты. Установлено, что топография блуждающего нерва в участке шеи в
перинатальном периоде онтогенеза изменчива.
Выводы. В верхней трети шеи блуждающий нерв примыкает к переднебоковой
поверхности внутренней сонной артерии, a в средней - к боковой или к передне-
боковой стенки сонной артерии, в нижней - к заднемедиальной или боковой стенке
внутренней яремной вены. Во время перинатального периода для диаметра правого
и левого блуждающего нерва характерно два периода ускоренного развития (с 4-го
по 6-й месяц внутриутробного развития и с 9-го месяца по период новорож-
денности) и период относительного замедленного развития (с 6-го по 9-й месяц
внутриутробного развития). В перинатальном периоде верхняя и нижняя ветки
верхнего гортанного нерва и внешняя сонная артерия являются стенками шейного
треугольника, что служит дополнительным топографоанатомическим признаком
во время хирургических операций у детей раннего возраста.

Introduction
Congenital developmental defects take an important

place among topical issues of health care under modern
conditions of deteriorated ecological situation, spread of
bad habits and infectious diseases, and considerable
qualitative increase of prenatal diagnostics. Occurrence of
congenital developmental defects in different countries
ranges within 22,7-50 %, and among dead children - 230-
250 %0. Perinatal death with congenital developmental
defects is high (23-25%), and stillbirth is 11-13% [1, 2].
Therefore, the main current task of perinatology is
development of effective methods of prevention and early
prenatal diagnostics of congenital pathology [3].

Anatomy of the vagus nerves of the neck is
sufficiently described in adults. Though, the issues
concerning establishment of their topographic-anatomical
peculiarities and detection of organometric parameters
during the prenatal period are found in an insufficient
number of scientific publications. Moreover, the data
available are disputable and of a fragmentary character [4-
9]. Anatomical studies of the vagus nerves during the
perinatal period will enable to determine morphological

aspects of individual changeability. They will form the
basis to find different variants of the structure and
developmental defects during the postnatal period of
ontogenesis. They will also be used in elaboration of new
surgical approaches and methods applied for neonates
and infants [10-14].

Objective to determine anatomical peculiarities of the
cervical part of the vagus nerve during the fetal and early
neonatal periods of ontogenesis.

Materials and methods
The study was conducted on 50 specimens of dead

fetuses (from 4 to 10 months) and 9 neonates (5 isolated
organ complexes in particular) without external signs of
anatomical deviations or abnormalities, and without vivid
microscopic deviations from the normal structure of the
cardio-vascular system. The following methods of
investigation were used: macro-dissection, making to-
pographic-anatomical sections, morphometry, and
statistical analysis. The data obtained were statistically
processed by means of the licensed program RStudio.

Original research
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The values with p<0,05 were considered to be statistically
significant.

The study was conducted according to the major
principles of the Declaration of Helsinki by the World
Medical Association concerning ethical principles for
medical research involving human subjects (1964-2000)
and the Order of the Ministry of Health of Ukraine № 690,
dated 23.09.2009. Scientific research is a fragment of a
comprehensive planned initiative scientific-research study
of M.G.Turkevych Department of Human Anatomy and
the Department of Anatomy, Clinical Anatomy and
Operative Surgery at HSEE of Ukraine   "Bukovinian State
Medical University": "Peculiarities of Morphogenesis and
Topography of the Organs and Systems during the
Prenatal and Postnatal Periods of Ontogenesis" (State
Registration № 0115U002769).

Results and discussion
The cervical part of the vagus nerve is located in the

caudal direction from the stylohyoid muscle to the point
of passing through the upper opening of the thoracic
cavity. The vagus nerve is contained in the major
vascular-nervous bundle of the neck in addition to other
components as carotid arteries and internal jugular vein.
The major vascular-nervous bundle of the neck is
covered by the parietal layer of the intracervical fascia.

During the perinatal period of ontogenesis the vagus
nerve usually adjoins the anterior-lateral surface of the
internal carotid artery in the upper third of the neck. Only
in 31 % of observations it extends at the distance of 1,2-1,7
mm from the lateral margin of the internal carotid artery.
This ratio is found mostly in the second trimester of the
intrauterine development. On the level of the middle
portion of the upper third of the neck and on the anterior
surface of the internal carotid artery the vagus nerve
extends the upper laryngeal nerve dividing into two
branches: upper and lower. The upper branch of the upper
laryngeal nerve passes in the ventral direction turning the
anterior surface of the external carotid artery. After that it

extends practically to the middle of the distance between
the lower margin of the submandibular salivary gland and
hyoid bone. The lower branch of the upper laryngeal
nerve passes obliquely from backward to forward. It has a
caudal direction. During the perinatal period of onto-
genesis in front of the point of the common carotid artery
bifurcation the lower branch of the upper laryngeal nerve
usually extends (78 % cases. In other cases (22 %) it
passes cranially from the point of division of the common
carotid artery 3,0-5,0 mm in front from the external and
internal carotid arteries. Such topographic-anatomical
position between the branches of the upper laryngeal
nerve and external carotid artery can serve as an
additional sign able to differentiate external and internal
carotid arteries during the perinatal period of ontogenesis.
In our opinion, the following topographic-anatomical
portion of the neck should be reasonably isolated. It is a
triangle with the following sides: the upper border - the
upper branch of the upper laryngeal nerve, the lateral side
- the lower branch of the upper laryngeal nerve, and the
middle side - external carotid artery.

The vagus nerve in the upper part of the carotid
triangle adjoins the lateral wall of the common carotid
artery, in the lower part the nerve passes onto the anterior-
lateral arterial wall.

In the lower third of the neck the vagus nerve adjoins
the posterior-medial wall of the internal jugular vein.
Caudally the vagus nerve adjoins its lateral wall.

Usually the diaphragmatic and vagus nerves extend
parallel. At the same time, the vagus nerve is located in
the middle. Only in one case (the fetus 190,0 mm of the
parietal-calcaneal length (PCL)) a variant of location of
these nerves was detected: from the point of beginning
the diaphragmatic nerve is located in the middle from the
vagus nerve.

During the perinatal period of ontogenesis the
diameter of the right vagus nerve increases from 0,62±0,09
mm (4-month fetuses) to 1,9±0,03 mm (neonatal period)
(Fig. 1), the diameter of the left vagus nerve increase from

Figure 1. Diagram of the right vagus nerve diameter during the perinatal period of ontogenesis
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0,48±0,09 mm to 1,57±0,04 mm (Fig. 2). The diameters of
the right and left vagus nerves increase from the 4th to
the 6th month of the intrauterine development, and from
the 9th month to the neonatal period. In the period from
the 6th to the 9th month of the intrauterine development
these parameters inconsiderably increase.

In the result of Student test to compare average
values in the diameters of the right and left vagus nerves,
p-value<0,05 is specific for the age groups "7 months", "9
months", "10 months" and "neonates", which is

indicative of a considerable difference of the mean values
of these diameters.

By the results of Conover-Iman test for the right and
left vagus nerves the difference of medians for all the age
pairs is statistically significant, except the following pairs:
for the right vagus nerve - "4 months - 5 months", "5
months - 6 months", "7 months - 8 months", "7 months - 9
months", "7 months - 10 months", "8 months - 9 months",
"8 months - 10 months", "9 months - 10 months", for the
left vagus nerve - "5 months - 6 months", "5 months - 7

months", "5 months - 9 months",  "6 months - 7 months",
"6 months - 8 months", "6 months - 9 months",  "6
months - 10 months", "7 months - 10 months", "7 months
- 9 months", "8 months - 9 months", "9 months - 10
months", "8 months - neonates".

Conclusions
1.Topography of the vagus nerve in the portion of the

neck during the perinatal period of ontogenesis is
changeable. In the upper third of the neck the vagus nerve
adjoins the anterior-lateral surface of the internal carotid
artery. In the middle third it borders on the lateral or
anterior-lateral wall of the common carotid artery. In the
lower third it borders on the posterior-medial or lateral wall
of the internal jugular vein.

2.During the perinatal period the diameters of the right
and left vagus nerves are characterized by the two periods
of an accelerated development (from the 4th to the 6th
month of the intrauterine development and from the 9th
month to the neonatal period 4), and the period of re-
latively slow development (from the 6th month to the 9th
month of the intrauterine development).

3.During the perinatal period the upper and lower
branches of the upper laryngeal nerve and external carotid
artery are the walls of the cervical triangle, which serves
as an additional topographic-anatomical sign during sur-
gery performed on infants.

Perspectives of further studies

Figure 2. Diagram of the left vagus nerve diameter during the perinatal period of ontogenesis

Investigation of topographic-anatomical peculiarities
of the major vascular-nervous cervical bundle com-
ponents, and the vagus nerve in particular, during all the
periods of the postnatal ontogenesis seems to be reaso-
nable.
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