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ABSTRACT. Objective: to examine peculiarities of the human nasal septum at the juvenile age, to determine the character
of anatomical changes, age individual variability, progressive and regressive reformations. Methods. 20 biological speci-
mens of the nasal septum at the juvenile age of human ontogenesis were examined by means of morphological methods.
Peculiarities of the nasal septum structure at this period of development were studied according to the main aim of research.
Results. Structural changes transforming the nasal septum occur at the juvenile age. Small crests are found in the point of
junction of the osseous part with the cartilaginous one. In case the nasal septum is curved to the left the crests are found on
the side of curvature (2 specimens) and on the side opposite to curvature (3 specimens). A small depression is found on two
specimens (10%) in the anterior-inferior portion of the nasal septum (Jacobson’s organ rudiment/vomeronasal organ). The
majority of glands are found in the submucous layer of the nasal septum. The mucous membrane of the nasal septum is lined
with high columnar ciliated epithelium. Conclusions. 1. Small crests are found in the point of junction of the osseous part
with the cartilaginous one. 2. The majority of glands are found in the submucous layer of the nasal septum. 3. The biggest
concentration of the blood vessels is found in the anterior-inferior portion of the nasal septum.
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Topicality

The study of development, formation of syntopic
interrelations of the nasal organs at different age pe-
riods is one of the leading ones in the approaches to
investigate the human organism, as well as a topical
task of embryologists, anatomists, traumatologists
and surgeons. Examination of the nasal septum is es-
pecially reasonable when the effect of unfavourable
environmental conditions (ecological, chemical,
physical) has become considerably important [1-3].
The study of the dynamics of changes appears to be
reasonable with the purpose to find interrelations and
mutual effect of morphogenesis processes on the spa-
tial-temporal orientation of the anatomical structures,
as well as detection of the time and morphological
preconditions of possible occurrence of variants of
their structure and congenital defects. Investigation of
etiology, pathogenesis and treatment of congenital
and acquired diseases of the nasal septum, chronic
tonsillitis, removal of polyps from the mucous mem-
brane, treatment of chronic bleeding, post-traumatic
injuries and surgical treatment of perforation of the
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nasal septum are urgent nowadays [4-6].

ENT specialists accentuate their attention on the
growth of sickness rate of the upper respiratory tract,
and pathology of the nasal cavity and paranasal si-
nuses, chronic tonsillitis and dental-maxillary defects
in particular. The nasal septum is an important struc-
ture that controls aerodynamics of the air flow, pro-
vides heating, moistening, cleansing of the air, regu-
lates hormonal balance of the whole organism to
some extent [7].

Objective: to examine peculiarities of the human
nasal septum at the juvenile age, to determine the
character of anatomical changes, age individual vari-
ability, progressive and regressive reformations.

Methods

The study was performed on 20 specimens of the
nasal portion of human dead bodies at the juvenile
age. Skulls, specimens of the head, separate organ
complexes, series of histological and topographic-an-
atomical sections of the nasal area were used. 5 X-ray
images and 7 computed tomograms of the head were
used. In modern medicine computed tomography
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(CT) and magnetic resonance imaging (MRI) are im-
portant diagnostic methods possessing strongly
marked anatomical basis and are included into the
group of lifetime visualization diagnostic methods.
They can be successfully applied first of all for the
development of variant anatomy, that is, investigation
of anatomical variability of organs, structures and
parts; detection of changes in the topography of or-
gans in case of pathology; elaboration and topo-
graphic-anatomical substantiation of new operative
accesses; finding changes of organ topography occur-
ring during and after surgery; computer modeling of
organs. MRI enables to find the difference between
involution and growth of the connective tissue of the
nasal septum, clearly demonstrates the dynamics and
degree of ossification of its components. The method
of radiographic examination was applied for lifetime
visualization of sizes, outlines and degree of ossifica-
tion of the nasal septum. The specimens of the nasal
septum prepared from dead bodies were examined by
means of micro- and macro-dissection under the mi-
croscope.

To obtain histological specimens morphological
material of a standard size no more than 0,5 x 0,5 cm
was processed according to the standard scheme of
histological methods concerning autopsy material.
For this purpose pieces of organs were fixed during
24 hours in 10% neutral formalin solution, then
washed in water for 24 hours, then dehydrated by
means of passing through the graded alcohols of an
ascending concentration to xylene and filled up in
paraffin. The cuts of organs were dewaxed, washed in
water and stained by the standard solution of hema-
toxylin and eosin according to Van Gieson technique.
Stained cuts were placed into polystyrene. Serial sec-
tions 5 mcm thick were prepared on the microtome
"MIIC-2". The thickness of sections ranged between
5 and 10 mcm. Serial histological sections were pre-
pared in one of the three planes of the body — sagittal,
horizontal and frontal. Histological specimens were
examined with the microscopes "JIIOMAM-P§",
"MIKMEJ-2", "MBC-10" and digital camera Olym-
pus SP550UZ. The following magnifications were
used: x25, x56, x100, x400. The licensed computer
program ImageJ (1.48v, free license, W. Rasband, In-
stitute of Health, USA, 2015) was applied for histo-
morphometric examination.

Results

The middle wall of the nasal cavity (nasal sep-
tum) is presented by the cartilaginous or osseous por-
tions. The cartilaginous part is formed by a clearly
seen cartilage of the nasal septum in the shape of ir-
regular tetragonal lamina (Fig. 1).

The anterior-posterior size of the cartilage is
27,0+1,0 mm, vertical — 24,0+0,9 mm, and thickness
— 3,0+0,05 mm. Its posterior-inferior margin in the
shape of a small process is wedged between the ante-
rior margin of the perpendicular lamina of the eth-
moid bone and the anterior margin of the vomer. The
osseous part is formed by the perpendicular lamina of

the ethmoid bone.

Its anterior-posterior size is 32,0+2,7 mm. The
vertical size close to the anterior extremity of the lam-
ina is 21,0+1,0 mm, and close to the posterior extrem-
ity — 16,0+0,24 mm. The thickness of its osseous wall
is 2,54+0,07 mm. The perpendicular lamina forms an-
terior-superior portion of the osseous part of the nasal
septum. It adjoins to the nasal spine of the frontal
bone from above, and lower — to the nasal bones.
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Fig. 1. Computed tomogram of the head. 17-year-old
boy. 1 — nasal septum; 2 — lateral nasal wall; 3 — inferior nasal
concha; 4 — maxillary sinus.

It is connected by its anterior extremity with the
posterior extremity of the cartilage of the nasal sep-
tum, and inferiorly — with the anterior border of the
vomer (Fig. 2).
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Fig. 2. Sagittal section of the human head (18 years
old). Macrospecimen. 1 — nasal septum; 2 — hard palate; 3 —
mucous membrane; 4— choana.

A small process is found on 5 specimens (33%)
on the anterior-inferior extremity of the lamina di-
rected forward and downward. The latter is wedged
into the posterior margin of the cartilage of the nasal
septum where similar depression is found. The poste-
rior-inferior portion of the osseous portion of the na-
sal septum is supplemented with the vomer. Its ante-
rior extremity is connected with the perpendicular
lamina and cartilage of the nasal septum. The superior
extremity of the vomer is in the form of wings involv-
ing the sphenoidal rostrum and adjoining to the pos-
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terior surface of the sphenoid bone body. The longi-
tudinal size of the vomer lamina is 36,0+0,8 mm, the
longest vertical size is 22,0+0,5 mm. The thickness of
the osseous wall is no bigger than 1,5 mm. In the point
of wedging of it wings the wall becomes thicker — to
2,3-2,7 mm. Anterior-posterior size of the wings
is1,0-2,0 mm, the width — 3,0-5,0 mm.

On 10 specimens (50%) the nasal septum is lo-
cated relatively in the middle position and is smooth.
On 4 specimens (20%) it is deviated to the left, and
on 6 specimens (25%) — to the right (Fig. 3, 4).

Fig. 3. X-ray image of the face in the frontal plate. 21-
year-old patient. 1 — nasal septum; 2 — hard palate; 3 — max-
illary sinuses; 4— eye socket.

Fig. 4. Sagittal section of the human head (20 years
old). Macrospesimen. 1 — nasal septum; 2 — hard palate; 3 —
mucous membrane.

In addition, small crests are found in the point of
junction of the osseous part with cartilaginous one. In
case the nasal septum is curved to the left the crests
are found on the side of curvature (2 specimens) and
on the side opposite to curvature (3 specimens) (Fig.
5, 6). The anterior-posterior size of the nasal septum
is 67,0£1,3 mm. Its biggest vertical size is 40,0+0,8
mm.

The mucous membrane is lined with the multi-
nuclear columnar ciliated epithelium located on the
basal membrane. The mucous membrane is 0,7-0,9
mm thick. The epithelial lining is 40 mcm thick. The
mucous membrane in the anterior-inferior portion of
the nasal septum becomes thicker. This thickness is
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in the form of the erectile tissue and mucous glands.
Erectile bodies are presented by superficially located
thin network of the blood vessels and deeply located
bigger vascular network. Smooth muscular and elas-
tic fibers are found in their wall. The thickness of the
anterior-superior portion of the mucous membrane of
the nasal septum is presented by aggregation of the
glandular apparatus. Olfactory cells are located on the
nasal septum, their processes are directed upwards,
are connected into thin threads, and into bigger trunks
close to the perforated lamina. A small depression is
found on two specimens (10%) in the anterior-inferior
portion of the nasal septum (Jacobson’s organ rudi-
ment/vomeronasal organ).

Fig. 5. Computed tomogram of the head. 18-year-old
patient. 1 — nasal septum; 2 — lateral nasal wall; 3 — lower
nasal concha; 4 — maxillary sinus.

Fig. 6. X-ray image of the face in the frontal plane. 20-
year-old patient. 1 — nasal septum; 2 — lateral nasal wall; 3 —
hard palate; 4— maxillary sinus; 4 — eye sockets.

The majority of glands are found in the submu-
cous layer of the nasal septum. Their number is
smaller in the direction to the nasal vestibule and cho-
anas.

Both anterior and posterior ethmoidal arteries
penetrate through the ethmoidal openings into the
upper wall of the nasal cavity. Then they are dichop-
tically divided into the branches of the second order
(lateral and middle).

The lateral branch passes in the descending di-
rection along the lateral wall closer to the hard
frame. The middle branch reaches the nasal septum
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practically horizontally. Every from the above
branches in the area of the nasal septum is divided
into 5-8 smaller branches of the third order in the
shape of the fan. They are divided into the branches
of the following orders.

Sphenoid-palatine artery passes through the
sphenoid-palatine opening into the posterior portion
of the nose where the posterior artery of the nasal
septum passes to it.

The posterior artery of the nasal septum has a
horizontal direction, passes into the posterior portion
of the nasal septum where it is divided dichoptically
inot the branches of the second order: upper and
lower. The upper one is directed forward, is divided
into the tertiary branches which anastomose with the
posterior ethmoidal arteries. The lower artery is found
closer to the lower margin of the nasal septum. It is
divided into the branches of the third order which
anastomose between themselves and form loops of
different shape and size. In addition, arterial branches
are divided into numerous thin small branches to the
epithelial lining which are connected and form rather
dense vascular network.

The network of the arterial vessels is most con-
centrated in the anterior-inferior part of the nasal sep-
tum where the trunks of the anterior ethmoidal artery
and their anastomoses are branched with the posterior
ethmoidal artery and posterior artery of the nasal sep-
tum.

A fine network of blood vessels is located most
superficially topographically, than the vessels of a
middle size, and big trunks of vessels are found most
deeply.

Middle upper posterior nasal nerve branches
pass into the mucous membrane of the posterior por-
tions of the nasal septum beginning from the ptery-
gopalatine node. They pass directly and are found in
the mucous membrane of the nasal septum.

The nasal-palatine nerve passes in the descend-
ing direction, is branched into small branches in the
mucous membrane of the nasal septum.

Discusssion

The following anatomical peculiarities were de-
termined in the result of our investigation performed.
Middle superior nasal branches originating from the
pterygopalatine node enter the mucous membrane of
the posterior portions of the nasal septum. We have
determined that the mentioned branches topograph-
ically pass in the point of transition of the anterior
wall of the sphenoidal sinus into the inferior one.

They pass directly and are found in the mucous mem-
brane of the sphenoidal sinus, partially the cells of the
ethmoidal labyrinth and nasal septum. All the poste-
rior nasal nerve branches of both lateral wall and na-
sal septum are topographically located in the mucous
membrane close to the periosteum and perichon-
drium. On the basis of morphological examinations
of the external structures of the posterior portions of
the nasal cavity walls and nerve syntopia on them we
suggest careful surgery based on cutting posterior na-
sal branches of the pterygopalatine node, contrary to
rather complicated technically videotopmy it is the
most rational and saving variant of vegetative neu-
rotomia use by ENT specialists in a comprehensive
treatment of polypous ethmoiditis. Intersection of the
nerve branches originating from the pterygopalatine
node is made on the level of the posterior end of the
upper and middle nasal turbinate of the upper nasal
passage, in the point of transition of the upper wall of
the sphenoidal sinus into the inferior wall of the pos-
terior portion of the nasal septum. In these places lat-
eral posterior nasal branches and partially middle na-
sal nerve branches are located which branch out and
participate in vegetative innervation of the ethmoidal
labyrinth.

Conclusion

1. Structural changes transforming the nasal sep-
tum occur at the juvenile age. Small crests are found
in the point of junction of the osseous part with the
cartilaginous one. In case the nasal septum is curved
to the left the crests are found on the side of curvature
(2 specimens) and on the side opposite to curvature (3
specimens).

2. A small depression is found on two specimens
(10%) in the anterior-inferior portion of the nasal sep-
tum (Jacobson’s organ rudiment/vomeronasal organ).

3. The majority of glands are found in the sub-
mucous layer of the nasal septum.

4. The mucous membrane of the nasal septum is
lined with high columnar ciliated epithelium.

5. The biggest concentration of the blood vessels
is found in the anterior-inferior portion of the nasal
septum.

Prospects for further development

Peculiarities of the nasal septum at the mature
and old age of human life are reasonable to be inves-
tigated.
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€Emvennsanenko H.P., [Ipousie /I.B. AHaToMiuHi 0c001HBOCTi 6y10BH HOCOBOI ePeropoAKHU JIOAUHH Y
IOHALLKOMY Bili.

PE®EPAT: MeTo10 1ociiKeHHs 0y10 BUBYCHHS 0COOJIMBOCTEH IIEPETrOPOIKH HOCA JIIOJUHH Y IOHAIIEKOMY
Billi, BU3HAYUTH XapaKTep aHATOMIYHUX 3MiH, BIKOBY iHIUBiAyaJIbHY BapiaOenbHICTB, i mporpecyody Ta perpe-
cuBHy aehopmaiiiro. Meroau. 3a 10MOMOro0 MOPQOJIOTIYHIX METOIIB AOCTIHKeHO 20 010JIOTIYHUX 3pa3KiB Imme-
peropojku Hoca 1oHakiB. OcoOIMBOCTI Oy10BH HOCOBOT EPErOPOAKH y TIEPiol PO3BUTKY BUBYAJIKCS BiIIOBIIHO
JIO OCHOBHOT METH JIOCIIIJPKEHHS — BUSIBUTU CTPYKTYPHI 3MiHH, Y TIEPEropo/Ili Hoca y I0HalbKOMY Bili. Pe3ynb-
TaTh. Y MicIli 3'€IHAaHHS KICTKOBOT YaCTHHU 3 XPSALIOBOT BUSBIISIOTHCS HEBEIHUKI rpeOeHi. Y BUMAAKY, AKIIO HO-
COBa IIEPEropo/ika BUrHYyTa BIIiBO, TpeOCHI 3HAXOAATHCS HA CTOPOHI KPUBU3HHM (2 3pa3Ka) 1 Ha MPOTHIIeKHIN CTO-
poHi kpuBm3Hi (3 3pa3ka). HeBenuka yBirHyTiCTh BUsIBICHA Ha ABOX 3paskax (10%) y mepeqHbo-HIKHIN 9acTHHI
MePEropoIKe Hoca (pyIUMEHT opraHy SIkoOcoHa/BoMepoHa3anbHuil oprad). BucHoBku. 1. HeBennki rpebeHi Bu-
SBIIIIOTHCS y MICIIi 3'€JHAHHS KICTKOBOT YACTHHU 3 XPAIIOBOK. 2. BiNbIIicTh 327103 3HAXOUTHCS Y MiACITH30BOMY
1mapi HOCOBOI neperopoxH. 3. Haif0inbia KOHIeHTpalis KPOBOHOCHUX CYAWH BUSABJIAETHCS Y IIEPEIHBO-HIDKHIN

YaCTHHI NEeperopoaKn HocCa.

KarouoBi ciioBa: neperoposka Hoca, XpsiIl HOCOBOI IIEPErOPOJIKH, IpaTyacTa KiCTKa; COLIHUK.
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