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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 4" to the 6"
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 9" 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.
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AHATOMIYHI OCOBJIMBOCTI IIUMHOI YACTHHH BJIYKAIOUOI'O HEPBA ¥
IJIOA0OBOMY TA PAHHBOMY HEOHATAJIBHOMY ITEPIOJAX OHTOI'EHE3Y

O.M. Cno60ooan, JIM. I'epacum

Anamomiuni 0ocaioxcenus OIYKAIOYUUX HEPBI8 8 NePUHAMATbHOMY Nepiodi 0036011Mb
BUHAYUNU MOPEDONI0STYHT acneKmu iHOUBIOYATbHOT MIHIUBOCTI, K OYOYymMb cryeysamu
OCHOB8010 0/11 8CTNAHOBICHHSA DI3HUX 8apiaHmis 6Y008u i 8ad ix po36umky 6 nocmua-
MAnbHOMY nepiodi OHMO2eHe3y, a MAKOHC MON*CHA OYyOe BUKOPUCTO8Y8amu Nid Ydc po3-
POOKU HOBUX XIpYpiuHUX 00CMYNI6 | NPULIOMIB Y HOBOHAPOOICEHUX MA Oimel PaAHHbO20
8IK).

Mema pobomu - 6cmanosieHHs AHAMOMIYHUX 0COOIUBOCTEN WUUHOT YACMUHU Oy~
Kaiou020 Hepsa y N10008OMY Ma PAHHLOMY Nepiodi OHMO2eHe3).

Mamepianu ma memoou. /[ocniodicenns suxonano na 50 npenapamax mpynie niodis (8io
4 00 10 micayis) ma 9 HogoHapoOdcenux (30Kkpema, 5 i301b08AHUX OPSAHOKOMNIEKCIB) 3a
00NOMO2010 A0eKBAMHUX AHATNOMIYHUX MemOoOi8.: MAKPONPenapyeanHs, 6UC0MOBLeHHs
monoepagoanamomivnux 3pizie, moppomempii, cmamucmuynozo ananizy. Cmamuc-
MUYHUL AHATI3 OMPUMAHUX OGHUX NPOBOOUNU 3 OONOMO20I0 NiYeH308AHOI Npocpamu
RStudio.

Peszynvmamu. Bcmanogneno, wo monoepaghisa 6aykawouwozo Hepsa 8 Oiianyi wui 6 ne-
PpUHAMAaIbHOMy nepiodi oHmozene3y MiHAUBA.

Bucnoexu. YV eepxuiti mpemuni wiui 6aykarouuli Hep8 npuMuKrac 00 nepeoHbo0iunoi no-
8epxXHi 6HYMPIiUHbOI COHHOL apmepii, Y cepedHniil - 00 Oiunoi abo nepednboOiuHOl CMIHKU
3a2anbHOi COHNHOI apmepii, Vy HUNCHIU - 00 3a0HbOMeIJiaNbHOI abo OIUHOT CMIHKU
BHYMPIUHBOI APEMHOT eHU. YNP0oO00edc nepunamaibHo2o nepiody 0asa diamempa npa-
6020 1 1116020 OIYKAIO4020 Hep8a € XapaKmepHo 08d nepioody NPUCKOPEeHO20 PO38UMKY (3
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4-20 no 6-il Micayb HYMPIUHLOYMPOOHO20 PO36UMKY ma 3 9-20 micays no nepioo
HOBOHAPOJIiceHOCMI) © nepiod 8IOHOCHO CNOBLILHEH020 PO3BUMKY (3 6-20 no 9-u micayw
BHYMPIUHbOYMPOOH020 PO36UMKY). ¥V nepunamanbohomy nepiodi 6epxHs i HUNCHS 2LIKU
8EPXHLO20 2OPMAHHO20 HEP8d MA 308HIUHA COHHA Apmepis € CMIHKAMU WUUH020 mpu-
KYMHUKA, WO CIy2ye 000amKo80I0 MON0ZpadoanHamomMiyHO 03HAKOIO Ni0 Yac 6UKOHAHHS
Xipypeiunux empyyans y oimeil paHHb020 GiK).
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AHATOMMYECKHE OCOBEHHOCTHM INEAHOMN YACTHU BJIYAKJIAIOLIETO HEPBA B
INJIOTHOM U PAHHEM HEOHATAJIBHOM ITEPHOJAX OHTOI'EHE3A

A.M. Cno6ooan, JI.M. I'epacum

Anamomuueckue ucciedo8anusl OAYAHCOAIOWUX HEPBOE 6 NEePUHAMATLHOM Nepuooe
N0360JA10M Onpedenums MopgoaocuiecKkue acnekmsl UHOUBUOYATbHOU USMEHYUBOCU,
Komopbwie 6y0ym cayicums 015 YCMAHOBLeHUs PAHBIX 8APUAHIOE CIMPOEHUS U NAMOI02UL
pazeumus 8 HOCMHAMATLHOM Nepuooe OHMO2eHe3d, MAKHCe MONCHO 6)y0em UCNOIb308aMb
80 8peMs pa3pabomKy HOBbIX XUPYPSUHLECKUX 0OCMYN08 U NPUEMOB Y HOBOPOICOEHHBIX U
Oemetl panHe2o 803pacma.

Ienv pabomul - ycmanogums anamomudeckue 0CcoOeHHOCmU welHol yacmu 0ayoic-
oarowezo Hepéa 6 N10008OM U PAHHEM NePpUoOax OHMo2eHe3d.

Mamepuanst u memooul. Viccieoosanue nposedero na 50 npenapamax mpynog nio0oos
(om 4 00 10 mecayes) u 9 HOBOPOICOEHHBIX (8 HACMHOCIU, 5 USOIUPOBAHHBIX OP2AHO-
KOMNAEKCO8) C NOMOWbIO A0eKBAMHBIX AHATNOMUYECKUX MemO0008: MaAKPONpenapupo-
8aHuUe, U320mosieHue monozpadoanamomMuyeckux cpe3os, moppomempuu, cmamic-
muueckoeo ananuza. Cmamucmudeckuil aHaiu3 NOLYYeHHbIX OAHHbIX NPOBOOUNU C
noMOwbI0 UYeH3UposanHol npoepammol RStudio.

Pesynomamet. Yemarnosneno, umo monocpagusa 6nyxcoarouieco Hepea 8 yuacmie ueu 8
NepUHaAmaIbHOM nepuode OHMo2eHe3d UIMeHYUsd.

Bu1600uvt. B sepxnueti mpemu weu Oayscoaiowuli Hep8 npumvlkaem K nepeonedoKosol
NOBEPXHOCIU BHYMPEHHell COHHOU apmepuu, a 8 cpednell - K OOK080U uiu K nepeoHe-
OOK0B0U CMeHKU COHHOU apmepuu, 8 HUMNCHEl - K 3a0HeMeOUanbHOU Uil OOK0BOU cmeHKe
BHYmMpeHHell ApeMHOll 8eHbl. Bo 8pems nepunamanbHo2o nepuoda 0 ouamempa npagozo
U 18020 OYIHCOAIOWe20 HEPBA XAPAKMEPHO 08a NEPUOOA YCKOPEHHO20 passumust (¢ 4-2o
no 6-i mecay sHympuympoouno2o passumus u ¢ 9-co mecaya no nepuoo Ho8oOpOo;Cc-
OeHHOCU) U NePpUod OMHOCUMENbHO20 3AMEeDIeHH020 pa3sumus (¢ 6-20 no 9-i mecsay
8HYMpuympo6bHo2o pazeumus). B nepunamaioHom nepuooe 8epxuasa U HUNCHAS 8eMKU
8epXHe20 20pMAHHO20 Hep8d U BHEeWHAA COHHAA apmepus A6IAI0MCA CIEeHKAMU WeliHO20
MPeY2oabHUKA, YO CYHCUM OONOIHUTNENbHBIM MON02PAPOAHAMOMULECKUM NPUSHAKOM
80 8peMs Xupypauieckux onepayuti y oemei panHe2o 803pacma.

Introduction

Congenital developmental defects take an important

aspects of individual changeability. They will form the
basis to find different variants of the structure and

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
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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.
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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 Ne 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 Ne 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

o

]

‘ 190
w s l 14585
- 14T 2 E
" THE
T __.—-" 1
3 e J 1
= T 195
[
@ -
= L
] -
= 5 1.0
082
W
i |
=5 =7 =8 =] =7 =6 n=7 =9
4 e b B T i B Qe 10 e Honoisspopwsa
Bikoea rpyna

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

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

months", "10 months" and "neonates", which is left vagus nerve - "5 months - 6 months", "5 months - 7
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Figure 2. Diagram of the left vagus nerve diameter during the perinatal period of ontogenesis

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

Kniniuyna Ta excnepuMeHTanbHa marojioris. 2019. T.18, Ne4(70)

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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