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At the current stage of the development of morphology and clinical medicine, the interest in vegetative nodes,
which are complex peripheral nerve centers connected to the central nervous system and are trophic and communi-
cation and distribution centers, does not decrease.

In this regard, it becomes clear that without the doctor's knowledge of the features of the topography and in-
dividual structure of the submandibular node (SMN) and its connections with neighboring nerves, it is not possible
to provide significant help in understanding the pathogenesis and clinical manifestations of diseases of the node,
developing new ones and optimizing already existing methods of treatment.

Before starting the main part of our study, we determined the shape of the head (skull) and face — head and face
indices. In the future, we used anatomical preparation of the SMN after cosmetic access to it. The sizes of the node
were measured using a millimeter ruler. Photography of the prepared SMN was carried out using a digital camera.

Based on the results of the research, we determined the main topographical positions of the SMN, revealed vari-
ants of the external structure of SMNs by frequency of occurrence and their sizes; the extreme types of the structure
of the SMINs are established and it is shown in which forms of the head and face they occur; the topography of the
branched connections of the SMN — adductor roots: tympanic-lingual, sympathic and efferent roots has been clari-
fied.

The revealed dependence of the topographic-anatomical variability of the human SMN on the shape of the skull
will help clinicians to justify the choice of the node blockade method in various pathological conditions.

Key words: man, submandibular vegetative node (ganglion), topographic-anatomical structure, elderly and old
age.

Connection of the publication with planned re-
search works.

This study is part of the research project “Morpho-
functional study of human internal organs and laborato-
ry animals in various aspects of experimental medicine”,
state registration number 0121U108258.

Introduction.

At the current stage of the development of
morphology and clinical medicine, the interest in
vegetative nodes, which are complex peripheral nerve
centers connected to the central nervous system and
are trophic and communication and distribution centers,
does not decrease [1, 2, 3, 4].

In this regard, it becomes clear that without the
doctor’s knowledge of the features of the topography

and individual structure of the SMN and its connections
with neighboring nerves, it is not possible to provide
significant assistance in understanding the pathogenesis
and clinical manifestations of node diseases, developing
new and optimizing existing treatment methods.

In addition, the clinical picture of the SMIN syndrome
is represented by severe pain and senostopathic
phenomena that affect the mental state of patients,
which can cause cancerophobia. Blockade of regional
submandibular nodes is recommended to remove these
phenomena and stop pain in the tongue area [5, 6, 7].

Interest in such changes as neurodegeneration in the
structures of the nervous system in the elderly remains
relevant even today [8].
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Despite the fact that currently accesses to the
SMN are sufficiently developed, there is still a need
for detailed knowledge of the topographic-anatomical
relationships of the site of localization of the
submandibular vegetative node [9].

The aim of the study.

To establish the topography and external structure
of the submandibular vegetative node in the elderly and
senile people.

Object and research methods.

Before the material was collected, we had
determined the shape of the head (skull) and face. The
head and facial indices were calculated according to
the well-known formula [10]. We have found out 20
cases of brachycephaly with chameprosopia, 23 cases
of mesocephaly with mesoprosopia, and 28 cases of
dolichocephaly with leptoprosopia in all age groups of
our study.

The collection of material for our study was carried
out at the CE (communal enterprise) of Poltava Regional
Pathology Bureau of Poltava Regional Council. The
cause of death excluded localization of the pathological
process in the head and neck area. The deceased were
aged 56-77 years (l elderly age — 1 case, |l elderly age — 32
cases, | old age — 24 cases, according to the classification
of V.V. Bunak, 1965).

In the course of our study, we used anatomical
preparation of the PNSC after cosmetic access to it.
Before dissection, a tissue complex measuring 7x7 cm
was excised, including the submandibular salivary gland.
Further research was carried out at the Department
of Anatomy with Clinical Anatomy and Operative
Surgery together with the Laboratory of Functional
Morphology of the Poltava State Medical University
(PSMU) and the Experimental Biological Clinic of the
PSMU of the Ministry of Health of Ukraine. The node
and its connections were dissected under a binocular
magnifying glass. For this, the tissue block was attached
to the wax plate with dissecting needles. With a special
device for fixing fragments of the blade of safety razors
(certificate for the rationalization proposal No. 1782
dated March 20, 1996), fatty tissue was removed, the
node was revealed and its ligaments were dissected.

The preparation of the node was carried out in the
above-mentioned manner with the following changes.

The head of the dead body was previously fixed using
a special device (certificate for rationalization proposal
No. 1785 dated March 20, 1996). 71 spesimens were
obtained by the preparation method. The dimensions
of the node were measured using a millimeter ruler.
Photography of the prepared SMNs was carried out
using a digital camera. The work was carried out in ac-
cordance with the requirements of the “Instructions
on conducting a forensic medical examination” (order
of the Ministry of Health of Ukraine No. 6 dated from
17.01.1995), in accordance with the requirements and
norms, the standard regulation on ethics of the Minis-
try of Health of Ukraine No. 690 dated from 23.09.2009,
“The procedure for removing biological objects from
the dead, whose bodies are subject to forensic medi-
cal examination and patho-anatomical examination, for
scientific purposes” (2018).

Research results and their discussion.

The submandibular node, as a rule, is located near
the posterior edge of the maxillohyoid muscle, directly
under the lingual nerve, at the point of transition of the
dead person from a vertical to a horizontal position.
The bend of the lingual nerve, formed in this case and
turned by the convexity back and down, separates
the node from the palatine tonsil located above and
the mucous membrane of the floor of the oral cavity.
The submandibular salivary gland is located below the
node. Behind the node there is the internal pterygoid
muscle. A branch from the facial artery to the palatine
tonsil passes between the SMN and the muscle. On the
medial side, the node is adjacent to the hyoid muscle.
On the lateral side, it contacts the posterior bundles of
the maxillohyoid muscle and, due to loose connective
tissue, it is separated from the medial surface of the
lower jaw.

In addition to the location described above - we call
it the average or typical - there were also other positions
of the node. At a high position, the node is located
directly next to the lingual nerve. At a low position, the
node is localized near the upper pole of the subman-
dibular gland. One of the extreme manifestations of the
lowest location of the node is its finding in the depth of
the submandibular gland. We call the posterior form of
the node position such the position in which the node
is distant from the maxillohyoid muscle and is adjacent
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Figure 1 — External structure of the submandibular vegetative node according to forms: 1 — round; 2 — pear-shaped; 3 — star-shaped;
4 - block-shaped; 5 — semilunar; 6 — polygonal; 7 — plexiform (reticulated); 8 — oval; 9 — cylindrical; 10 — triangular.
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to the internal pterygoid muscle. In the front position,
the node is adjacent to the posterior edge of the
maxillohyoid muscle or is covered by this muscle and is
2-4 mm in front of its posterior wing.

In most cases, the SMN had an oval, cylindrical or
triangular shape. At the same time, other forms were
also found out: round, pear-shaped, star-shaped, block-
shaped, semilunar or plexiform (fig. 1).

In the presence of various forms of the SMN in all
cases, it was flattened in the sagittal plane. Its oval
shape was observed in 52.11% of cases (table, fig. 2). At
the same time, the long axis, which was passed through
the node, was parallel to the arch of the lingual nerve in
35% of cases, in all the other cases it was perpendicular
or close to it. The back (or upper) pole of the node is
rounded and wider; lower (front) — narrower.

The cylindrical shape of the node was found out in
14.1% of cases (table). The long axis of the node always
ran in a vertical direction or close to it. The upper and
lower poles of a rounded node have the same size. We
determined the triangular shape in 12.68% of cases
(table). At the same time, the apex of the node is always
directed downwards, the base — towards the arch of the
lingual nerve.

Bilateral form of asymmetry was observed in three
objects. In the first case, the triangular shape of the
node on the left was combined with the oval one on the
right, in the second case — oval on the left with a cres-
cent on the right, in the third — cylindrical on the left
with a star on the right.

The size of the node on our preparations was from
1.0x1.5x0.5 to 4x5x2 mm. The dimensions of nodes of
different shapes are presented in table.

Branches to the lingual nerve go from the SMN.
They consist of short nerve trunks of different thickness,
which depart from the front-upper side of the node, go
forward and up and enter the trunk of the lingual nerve.
Their length is on average 5-8 mm, very rarely, when the
node is located at the back, it increases to 12 mm. At
a high position of the node, this branch does not form
separate trunks. The number of trunks of this branch
varies from 2 to 5, most often it consists of two or three
trunks. Sometimes there are connecting branches be-
tween nerve trunks.

The so-called nerve-nodal chain is located between
the SMN and the hypoglossal nodes. Branches to the
nerve nodal chain as well go from the front edge of the
SMN in the form of thin nerve trunks.

The connection of the SMN with the hypoglossal
nerve is carried out with the help of an independent
trunk, which departs from the front edge of the node
and is directed downward and forward to the periph-
eral end of the hypoglossal nerve. At the same time, the
trunk is adjacent to the lateral surface of the duct of the
spinal cord. The length of this stem is 14-17 mm, the
thickness is 0.3-0.4 mm.

Branches from the SMN to the submandibular sali-
vary gland are the main ones. In the number of 1-7,
these branches go from the lower side of the node, go
down and enter the gates of the salivary gland; at the
same time, they pass laterally from its excretory duct.
At the gate of the gland, due to the distribution of some
trunks, their total number increases. In round and oval
forms of the node, the number of these trunks is greater
than in cylindrical and triangular forms, while in the lat-

Figure 2 — The oval shape of the PNSC at its high position.
Designation: 1 - lingual nerve, 2 — connections between the
lingual nerve and the node, 3 — submandibular vegetative node, 4
— branches from the node to the submandibular salivary gland, 5 —
submandibular salivary gland, 6 — hypoglossal nerve, 7 — ligaments
between the mandibular vegetative node and hypoglossal nerve.

Table — Frequency of distribution and sizes
of different forms of PLD

of distribution Skess
Lod tedsiiean Quantity % Length |Wides Uit

in units ° (mm) | (mm) (r:::)
1. |[Oval 37 52.11| 3,4%0,1 [2,9+0,1|1,8+0,2
2. | Cylindrical 10 14.10 |4,1£0,05[1,9+0,2(1,9+0,2
3. | Triangular 9 12,68 | 3,9+0,1 |1,7+0,1|/1,5+0,1
4. |Round 2 2,82 3,2 3,2 1,3
5. | Pear-shaped 3 4,21 4,8 2,7 1,6
6. |Starry 3 4,21 2,9 2,4 1,2
7. | Block-shaped 2 2,82 3,6 2,7 1.4
8. | Semilunal 2 2,82 4,4 2,9 1,7
9. | Polygonal 2 2,82 3,7 3,1 1,5
10. | Reticulated 1 1,41 2,1 1,0 1,1

ter cases the trunks run parallel, and in the former cases
they are arranged in a fan shape.

The pharyngeal branch of the SMN is presented by a
single trunk, which bifurcates away from the node. The
pharyngeal branch departs from the upper-posterior
side of the node between its two roots and goes up and
back. At the same time, it lies on the lateral surface of
the stylohyoid muscle, and a little higher it is covered by
the internal pterygoid muscle.

From one to three trunks go from the upper lateral
surface of the node to the mucous membrane of the
floor of the oral cavity. These trunks are directed up-
wards, in their course they cross the lingual nerve and
reach the mucous membrane with a trunk that, moving
away from the node, divides into two or three branches.

Branches to the palatine tonsil go from the upper
side of the SMN in the form of thin trunks and are di-
rected upwards and backwards. At the same time, they
cross the lingual nerve from the bottom up and back
from its lateral side and reach the palatine tonsil or the
tissues surrounding it.
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Conclusions.

Topographically, there are five positions of the SMIN:
middle, or typical, upper, lower, posterior, and anterior.
The individual variability of the topography of the SMIN
is determined by the typical features of the structure of
the head (skull) and face. For individuals with a brachy-
cephalic form of the cerebral part of the head and a
chameprosopic form of the face, the posterior position
of the node, when it adjoins the posterior edge of the
medial pterygoid muscle, is characteristic. The forward
position of the node, when it is near the edge of the
maxillohyoid muscle, is observed in individuals with dol-
ichocephaly and leptoprosopia. The average position is
determined in persons with a mesomorphic structure of
the cerebral part of the head and a mesoprosopic shape
of the face.

The variant of the external structure of the node that
occurs most often is oval (52.11%). Cylindrical (14.1%)
and triangular (12.68%) node shapes are much less
common. The rest of the seven described (round, pear-
shaped, star-shaped, block-shaped, semilunar, polygo-
nal, reticulated) are rare and together make up 21.11%
of the studied forms of the node.

The extreme types of the structure of the SMN are
compact oval and diffuse (reticulated). They are char-

acterized by a certain external form, frequency of oc-
currence, features of structural organization. The oval
shape of the node (52.11%) is characteristic of individu-
als with a dolichocephalic form of the cerebral part of
the head and leptoprosopia, and the mesh-like shape
(1.41%) is characteristic of individuals with chamepro-
sopia and brachycephaly.

The SMN has branched connections. Adduct roots
are distinguished: tympanic-lingual and sympathetic.
The tympanic-lingual roots approach the back-upper
side of the node, and the sympathetic roots lie deep in
the submandibular salivary gland on the branches of the
facial artery. Efferent roots include the branches of the
submandibular salivary gland, the lingual nerve and the
sublingual vegetative node, the sublingual nerve, the
palatine tonsil, the mucous membrane of the floor of
the oral cavity and the oropharynx.

Prospects for further research.

The obtained data on the established topographic-
anatomical features of the structure of the SMN in the
elderly and senile people can be used in practical health
care (neurology, maxillofacial surgery, etc.) to optimize
the provision of conservative and surgical care in various
pathological conditions of the specified node.
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TUNI3OBAHA TOMOIPA®O-AHATOMIYHA XAPAKTEPUCTUKA BYOOBU NMIAHUXKHbOLLENEMHOIO BEFETA-
TUBHOIO BY3J1A Y OCIbB MOXMUNIOIO TA CTAPEHOIO BIKY

PoxkHoB B. I, MpoHiHa O. M., binaw C. M., binaw B. M., Cep6iH C. I., Aiy6buHa C. O., TkaueHko O. T.

Pe3stome. Memoro Hawozo 0ocnioreHHA byno BCTaHOBAEHHA Tonorpadii Ta 30BHiWHbOT 6y40BM NigHUKHbOLLE-
fNienHoro BeretaTneHoro Bysna (MHLLB) y ocié noxuaoro i ctapeyoro BiKy.

06’ekm i Memodu OocnidxeHHA. nA AOCATHEHHA NOCTaB/NeHOI MeTM MW BUKOPWUCTOBYBANWM TaKi meToan A0-
CnigXeHb: BU3HayeHHA dopmu rosioBu (Yepena) Ta MuA, aHaToOMivyHe npenapysaHHA MHLLUB nicna KocmeTuyHo-
ro goctyny Ao Hboro. lMepes npenapyBaHHAM eKCLM3YBann TKAHUHHUI KOMMIEKC PO3MipaMn 7x7 CM, BKJIOYHO 3
NiAHUKHBOLLENENHO CAMHHOI 3a/1030t0. MpenapyBaHHA By3/a i MOro 38’A3KiB 3A4iMCHIOBaNAN Nig BiIHOKYNAPHO
nynoto. Po3mipu By3na BUMIiptOBasiM 3a AOMNOMOIOK MiNiMeTpoBoi NiHiMKkK. ®oTorpadyBaHHA BignpenapoBaHMXx
MHLLB 3aiicHoBanoca 3a gonomoroto undposoi poTokamepu.

Pe3ynbmamu 0ocnidxceHHa ma ix 062080peHHA. 3a pe3ynbTaTaMmn AOCAIAMKEHHS HaMU BYM BU3HAYeHi OCHOBHI
TonorpadivHi nonoxeHHa MHLB; BM3HaueHi BapiaHTK 30BHilWHbOI 6yaosm MHLLB 3a 4acToTol 3ycTpiYaemocTi Ta ix
pOo3Mipu; BCTaHOB/EHI KpaiHi Tunu byaosum MHLLB Ta nokasaHo npu Skux ¢opmax rosioBu Ta AnLUA BOHM 3ycCTpiva-
I0TbCA; YTOUHEHa Tonorpadia posranyxkeHux 38’a3kis MHLLB — npuBigHMX KopiHuUiB: 6apabaHHO-A3MKOBUX, CUMNa-
TUYHUX Ta BUBIZHMX.

BucHogKu. Tonorpa¢iyHo BM3HaYeHo n’aTb nosnoxkeHb MHLLB: cepeaHe, abo TMNOBE, BEPXHE, HUMKHE, 3aAHE Ta
nepeaHe. BapiaHTom 30BHiWIHBLOT ByA0BM BY31a, WO 3YCTPIYAETbCA HaMYacTilWwe € oBanbHUM (52,11%). 3HauHO pigle
3ycTpivatoTbea umMaiHapuyHa (14,1%) Ta TpukyTHa (12,68%) dopmu By3na.
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KpaliHimun Tunam 6yaosu MHLLB € KomnaKTHUI oBanbHUI Ta Audy3HMA (ciTkonoaibHuit.). MHLLB mae posrany-
YeHi 38’A3KW. BMAinAaoTb NpusigHi KopiHui: 6apabaHHO-A3MKOBI Ta cMMNaTUYHI. [lO0 BUBIAHWX KOPIHLIB BigHOCATLCA
rinkm MNLL3, A3nkoBoro HepBa Ta Ni4’ A3MKOBOrO BEreTaTMBHOIO BY3/a, Mg A3MKOBOro HepBa, NigHebiHHOro muraa-
JIMKa, CN1M30B0oi 060/10HKM AHa POTOBOT MOPOXKHMHM Ta POTOMNOTKN.

BuaBneHa 3anexHictb TonorpadpoaHatoMiyHoi miHamsocTi MHLLB ntoannHu Big popmu yepena 4oNOMOXKe KAiHi-
uuctam obrpyHToByBaTh BUbip cnocoby 6i10Kkaam By3aa Npu pisHOMAHITHMX NATONOTNYHMX CTaHaX.

KntouoBi cnoBa: ntognHa, NigHUKHbOLWENENHNIA BEreTaTUBHUIM By30 (raHrili), Tonorpado-aHaTtomiyHa 6ya0Ba,
NOXM/INA Ta CTapeYnit BiK.

TYPICAL TOPOGRAPHIC-ANATOMICAL CHARACTERISTICS OF THE STRUCTURE OF THE SUBMANDIBULAR
VEGETATIVE NODE IN ELDERLY AND OLD PEOPLE

Rozhnov V. G., Pronina O. M., Bilash S. M., Bilash V. P., Serbin S. I., Dubyna S. O., Tkachenko O. T.

Abstract. The aim of our study was to determine the topography and external structure of the submandibular
autonomic node (SMN) in the elderly and senile people.

Object and research methods. To achieve the goal, we used the following research methods: determination of
the shape of the head (skull) and face, anatomical preparation of the cranial nerve after cosmetic access to it. Before
dissection, a tissue complex 7x7 cm was excised, including the submandibular salivary gland. The node and its
connections were dissected under a binocular magnifying glass. The dimensions of the node were measured using
a millimeter ruler. Photography of the prepared SMNs was carried out using a digital camera.

Research results and their discussion. Based on the results of the research, we determined the main topographical
locations of the SMNs; determined variants of the external structure of SMNs by frequency of occurrence and their
sizes; the extreme types of the structure of SMNs are established and it is shown in which forms of the head and face
they occur; the topography of the branched connections of the SMNs — adductor roots: tympanic-lingual, sympathic
and efferent roots has been clarified.

Conclusions. Topographically, there are five positions of the SMN: middle, or typical, upper, lower, posterior, and
anterior. The variant of the external structure of the node that occurs most often is oval (52.11%). Cylindrical (14.1%)
and triangular (12.68%) node shapes are much less common.

The extreme types of the structure of the SMIN are compact oval and diffuse (reticulated). The SMN has branched
connections. Adduct roots are distinguished: tympanic-lingual and sympathetic. Efferent roots include the branches
of the submandibular salivary gland, the lingual nerve and the sublingual vegetative node, the sublingual nerve, the
palatine tonsil, the mucous membrane of the floor of the oral cavity and the oropharynx.

The revealed dependence of the topographic-anatomical variability of the human SMNs on the shape of the skull
will help clinicians to justify the choice of the node blockade method in various pathological conditions.

Key words: man, submandibular vegetative node (ganglion), topographic-anatomical structure, elderly and old
age.
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