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DETERMINATION OF NASAL SEPTUM
DEVELOPMENT PATTERNS IN INDIGENOUS
CHILDREN AGED 0 TO 4

IN THE REPUBLIC SAKHA (YAKUTIA)

Dynamics in the development of otorhinolaryngological pathologies among Sakha Republic’s population has a positive upward trend, and one
of the main reasons is the deformity of the nasal septum, which, according to some authors, makes up 56 to 95% of all treatment cases. Congenital
deformities or developmental anomalies leading to deviation of the nasal septum in children with untimely diagnosis can lead to chronic inflamma-
tory processes in the mucous membrane of the cavity and paranasal sinuses. This causes a violation of the airway function of the upper respiratory
tract and increased probability of infectious diseases. Diagnosis of these conditions in children under 6 years of age will prevent these consequenc-
es, as well as reduce the need for surgical treatment of septoplasty. This article discusses a method for describing the developmental patterns of
the nasal septum as one of the practical methods for early diagnosis of children. The method uses computed tomography data of children of the
indigenous population of the Sakha (Yakutia) Republic. We have analyzed the results of studies of multislice CT of the head in multiplanar mode
for children aged 0 to 4 with a total of 48 patients. At the same time, the grouping of research subjects was based on gender (boys, girls) and age
(by years). While analyzing the images, we used the linear dimensions of the nasal septum, including the length and height of the septum, as well
as its angle of deviation. According to the results of the analysis, we found statistically significant correlations, which made it possible to conclude
that there is a linear relationship between age groups and each of the indicators, as well as a decrease in the deviation angle of the nasal septum

with age.

Keywords: developmental patterns; nasal septum; CT scan; anatomy; indigenous people; deviated nasal septum.

Introduction. The nasal septum is
located on the facial region of the head
in the middle part of the nasal cavity. It
separates the two nasal passages and
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forms a scaffold to support the external
nose. This structure has a mosaic devel-
opmental pattern and consists of bony
structures, such as the perpendicular
plate of the ethmoid bone above, the
vomer below, and the tetrahedral carti-
lage in front. It develops from three main
embryological sources: ectoderm, neu-
ral crest and mesoderm, which, by the
end of the fourth week of gestation, form
paired thickenings of the ectoderm in the
embryo, forming the nasal cavity and its
structures. [1, 2, 3, 4, 9, 11].

Deviations in the development of
the nasal septum in the embryonic and
postembryonic periods entail an in-
creased risk of otorhinolaryngological
pathologies and cause a violation of the
nasal airway function [2, 7, 8, 9, 11, 13].
Conditions arise where the biomechan-

ical aspects of air going through the na-
sal passages worsen. This leads to —in
children in particular — chronic hypoxic
conditions, an increase in the develop-
ment of infectious diseases of the up-
per respiratory tract, impaired olfactory
function, and speech problems. These
also include the common pathology of
deviation, or curvature, of the nasal
septum. With untimely diagnosis of this
disorder, there may be violation in the
circulation of the nasal discharge from
the paranasal sinuses, which leads to
a favorable environment for infectious
agents and the development of sinuses
inflammation (e.g., sinusitis, ethmoiditis,
frontal sinusitis). Inflammation of the
nasal mucosa can also cause chronic
rhinitis, the development of polyps, and
sleep apnea [4, 11].



To solve the problems described
above, otorhinolaryngologists resort to
surgical treatment of septoplasty [1, 2,
4, 5]. The surgery aims to correct parts
of the nasal septum under conditions as
part of endoscopic intervention and to re-
store adequate air flow through the nasal
passages in the postoperative period. In
the preoperative period, the doctor needs
to study in detail the structure and form
of the nasal passages and the septa,
assess the degree of deviation and de-
termine the appropriate surgical strategy.
To do this, surgeons use the results of
computed tomography, which allows vi-
sualizing problematic areas of the nasal
septum in detail, as well as examining the
anatomical zone in three planes (axial,
frontal and sagittal) and using three-di-
mensional reconstruction of the nasal
structures [10, 14].

As mentioned above, computed to-
mography is one of the main methods
for diagnosing deviated nasal septum.
Meanwhile, patients seek medical help
for symptoms that are the result of a
chronic inflammatory process occurring
in the nasal cavity. While being examined
by an otolaryngologist, patients learn for
the first time that they have a deviated
nasal septum. These data may indicate
insufficient measures related to pre-
venting nasal cavity pathologies among
the population and raises the issue of
increasing the effectiveness of the mea-
sures to prevent them.

It is also worth noting that deviated na-
sal septum often occurs even in the em-
bryonic period of the child’s development,
which may indicate congenital deviations
or prerequisites for their occurrence.
Considering that the growth and develop-
ment of human bone and cartilage struc-
tures occurs rapidly in the early period,
we infer that the risk group for deviated
nasal septum includes children, newborn
to preschool age [6, 15].

In connection with the problems de-
scribed above, this article aims to study
the developmental patterns of nasal sep-
tum structures in the indigenous inhabi-
tants of the Far North living in the Sakha
Republic aged 0 to 4, to identify these
patterns and to also identify the minimum
necessary criteria for predicting and de-
termining nasal septum deviation in chil-
dren.

Materials and Methods. The study
was conducted on the basis of the De-
partment of Radiation Diagnostics at the
M.K. Ammosov Republican Hospital.
We have studied skull from tomograms
obtained using multispiral computed to-
mography with GE Optima CT660. In the
course of a retrospective cohort study, we

selected intravital tomograms of the fa-
cial skull of indigenous children aged 0 to
4 in various gender samples. A total of 48
children were studied, of which 16 were
girls (30.7%) and 32 were boys (69.3%).
The distribution by age was carried out
with a breakdown by one year (Table 1).
Within the group of boys, there were 13
children less than one year of age (40.6%
or 27.1% of the total), aged one to two
years old — 7 children (21.9% or 14.6% of
the total), aged two to three — 3 children
(9.4% or 6.3% of the total), from three to
four — 9 children (28.1% or 18.8% of the
total). Among girls, the distribution went
as follows: less than one year of age —
3 children (18.75% or 6.3% of the total),
aged one to two — 3 children (18.75% or
6.3% of the total), aged two to three — 4
children (25% or 8.3% of the total) and
aged three to four — 6 people (37.5% or
12.5% of the total).

The study included 48 results of mul-
tispiral CT scans of the brain and para-
nasal sinuses in standard mode and
standard positions in patients undergoing
routine examination or suspected head
injury. The selection criteria included pa-
tients where, according to the results of
computed tomography of the brain, there
were no traumatic changes in the bones
of the skull and nasal septum detected.
The exclusion criteria had children with
an anomaly in the development of the
maxillofacial region, traumatic fractures
of the bones of the nose and septum, as
well as after surgery to correct deviated
nasal septum. Image processing was
carried out in DICOM (Digital Imaging
and Communications in Medicine) based
on the ArchiMed Radiological Information
System (commercial license) using linear
measurements in multiplanar two-dimen-
sional mode. All results were anonymized
with the preservation of relevant informa-
tion, such as age and gender.

The measurement of the linear dimen-
sions of the nasal septum was carried out
according to the following craniometric
reference points [10, 12]: total length of
the nasal septum between the piriform
opening and the vomer edge (length of
septum or LS); maximum length of the
septum between the most anterior part
of the nasal septum and the edge of
the vomer (maximal length of septum or
MLS); height of the nasal septum at the
level of the intersection of its bone and
cartilaginous parts or at the level of the
middle third of the total length between
the hard palate and the maximum upper
point of the perpendicular plate of the
ethmoid bone (septum height or SH); an-
gle of deviation of the nasal septum rela-
tive to the vertical line at the level in the
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middle third of the total length (septum
deviation angle or SDA).

Further statistical processing was
carried out using Microsoft Office Excel
(shareware license), as well as using
the Python programming language with
NumPy and pandas libraries for static
analysis. We assessed the correspon-
dence of the empirical distribution of the
studied variables to the normal distri-
bution law using the Shapiro-Wilk test.
During the analysis, it turned out that the
results of the MLS parameter do not cor-
respond to the normal distribution, and
we therefore decided to use the non-
parametric Kruskal-Wallis test. We also
assessed the homogeneity of the vari-
ance using Levene’s test. We used non-
parametric analysis of variance (ANOVA)
to assess the differences between the
studied age groups. To conclude on the
presence or absence of statistical signifi-
cance, we used the criterion of P < 0.05.

Results and Discussions. When
measuring the craniometric parameters
of the subjects’ nasal septum, we re-
vealed a statistically significant relation-
ship between the age groups (Table 1).

Considering the results without gender
differentiation in the total sample, we no-
ticed a significant correlation between the
age of the child and the following param-
eters: length of the nasal septum (0.69;
p < 0.05), maximum length of the nasal
septum (0.78; p < 0.05) and its height
(0.83; p < 0.05). This may be because
during this period of a child’s life that the
structures that form parts of the facial
skull and nasal cavity are actively de-
veloping, tending to threshold values of
these areas’ parametric indicator ratios.
With the child’s active growth in the first
years of life, the biomechanical aspects
of the nasal cavity’s structure, which form
with the help of its septum, ensure ade-
quate air passage through the upper re-
spiratory tract.

We have also noticed a slight dif-
ference in linear measurements of LS,
MLS and SH between boys and girls of
the total sample in different age groups,

Table 1

Pearson Linear Correlation Values (rx. y)
for Nasal Septum Depending on Patient’s
Age at P<0.05 (N=48)

Parameter Ly
LS 0.691319
MLS 0.779506
SH 0.828580
SDA -0.186490
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Results of Nasal Septum Measurements

Table 2

LS (mm) MLS (mm) SH (mm) SDA (degrees)
Age, years Gender m+SD 95% CI m+SD 95% CI m+SD 95% CI m+SD 95% CI

Combined | 35.0+4.04 |31.17-35.48 | 42.25+2.87 | 40.53-43.59 | 22.35+1.67 | 21.01-22.79 | 10.80+2.68 | 8.73-11.59

0-1 Boys 33.70+4.38 | 30.22-35.51 | 42.80+3.19 | 40.15-44.01 | 22.30+1.77 | 20.62-22.76 | 11.80+2.77 | 8.81-12.16
Girls 35.00+0.58 | 33.9-36.77 | 41.70+0.83 | 39.89-44.04 | 23.10+0.70 |21.06-24.54 | 7.90+2.08 | 3.57-13.89

Combined | 40.6+6.44 |33.73-42.95 | 46.60+5.63 | 43.69-51.75 | 26.3+2.74 |23.93-27.85| 7.45+3.57 | 5.56-10.68

1-2 Boys 41.60+5.92 | 35.16-46.1 | 51.10+5.31 | 44.86-54.68 | 26.10+2.10 | 23.53-27.42 | 7.10+4.21 | 4.22-12.00
Girls 31.50+4.54 | 21.72-44.28 | 41.80+2.97 | 35.56-50.30 | 26.60+4.31 | 16.17-37.56 | 8.80+2.08 | 2.96-13.30

Combined | 42.1+3.03 |39.21-44.82 | 54.10+2.57 | 51.15-55.9 | 27.34#3.29 |25.13-31.21 | 5.90+0.94 | 5.59-7.34

2-3 Boys 44.70+4.48 | 32.1-54.37 | 56.10+3.73 | 44.84-63.36 | 27.30+3.87 | 19.18-38.42 | 5.90+0.74 | 4.34-7.99
Girls 41.10+1.54 | 38.65-43.56 | 53.80+1.84 | 50.17-56.03 | 27.75+3.31 |22.44-32.96 | 6.50+1.12 | 4.92-8.48

Combined | 44.142.55 |42.32-45.15 | 55.20£3.54 | 52.44-56.35 | 31.1+3.64 |29.42-33.44 | 6.80+£3.03 | 6.38-9.73

3-4 Boys 44.10+3.11 | 41.21-45.99 | 55.50+4.09 | 51.03-57.31 | 32.65+3.28 | 30.65-35.7 | 6.70+2.16 | 5.59-8.92
Girls 43.80+1.66 | 42.19-45.68 | 54.65+2.84 | 51.76-57.72 | 28.35+2.48 | 26.22-31.42 | 9.30+3.91 | 5.15-13.35

Note: m is median line; SD is standard deviation; CI is confidence interval.

which is confirmed by the data in Table
2. When considering the results of the
study of the length of the nasal septum
(LS) among boys, we can note that the
most pronounced values are at the ages
of 3-4 (44.7 + 448 mm at p < 0.05 and
44.1£3.11 mm at p < 0.05, respectively).
In the group of girls, a similar situation is
observed, while the length of the nasal
septum (LS) tends to lengthen from the
ages of 2 (31.5£4.54 mm, p < 0.05) to 3
(41.1 £ 1.54 mm, p<0.05), respectively.
Analysis of the maximum length of
the nasal septum (MLS) and its height
(SH ) showed an identical picture by 3-4
years of age, due to an increase in the
size of not so much the bone component
of the septum as its cartilaginous part. At
the same time, if the difference between
the craniometric lengths of LS and MLS
in the first year is about 6-7 mm, then
between the second and third years it
reaches about 11-12 mm. This may be
caused by the active development of the
tetrahedral cartilage of the nasal septum,
which forms the framework of the ante-
rior nasal cavity, as well as maintaining
the components of the external nose, and
providing more effective inhaling and air
going through the nasal passages.
According to W. Likus et al. [10],
length dimensions of the bone and car-
tilage parts of the nose develop similarly.
At the same time, we have recorded the
size growth in indicators between age
groups between the second and third
years of life. When comparing our re-
sults of the study of nasal septum’s linear
parameters in indigenous children aged
0 to 4 with the results of W. Likus et al.,

who have studied Caucasian children of
the same age group, we can trace lon-
ger linear dimensions of nasal septum in
the second year of life in Sakha children
(40.6 + 6.44 mm) over those in Cauca-
sian children (31.90 + 3.24 mm).

Conclusions. The correlation be-
tween the children’s age and the cra-
niometric data of the nasal septum has
a statically significant linear relationship,
where there is a positive trend in nasal
septum size, especially by ages 3-4. Si-
multaneously with the growth of these di-
mensions, we can observe the decrease
in nasal septum deviation angle, as evi-
denced by the negative Pearson correla-
tion values. This trend indicates an ade-
quate and comprehensive development
of the nasal cavity, facial skull and nasal
septum in children. Also noteworthy is
the rapid growth of the cartilaginous part
of the nasal septum by age 3, which is
confirmed by the difference between in-
dicators, such as LS and MLS. This data
demonstrates how this method of study-
ing the nasal septum based on CT results
can be applied when detecting deviations
in the septum’s development and using it
to prevent naval cavity diseases.
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K.G. Basharin, Yu.l. Zhegusov, E.K. Kolesnikova

THE ROLE OF PREVENTIVE MEASURES
IN REDUCING THE CONSUMPTION

OF TOBACCO AND ALCOHOL AMONG
YOUTH STUDENTS IN THE REPUBLIC

OF SAKHA (YAKUTIA)

The article presents the results of a sociological study of the impact of preventive activity in the form of information and educational lectures
on the attitude of students to the consumption of tobacco, alcohol and other drugs. Monitoring studies conducted from 2010 to 2017 demonstrate
significant reduction in smoking and alcohol consumption among students of both sexes.

Keywords: prevention of substance use, Shichko's method, tobacco, alcohol, students, sober healthy lifestyle.

Purpose of the study is examination
the effectiveness of preventive measures
carried out in the form of lectures among
young students in the Republic of Sakha
(Yakutia).

Materials and research methods.
The study used data from sociologi-
cal surveys, in which representatives of
young people took part (high school stu-
dents of general education schools and
students of vocational and higher educa-
tional institutions). The sociological study
"The effectiveness of lectures on the dan-
gers of tobacco and alcohol consumption”
(n=648) consisted of two waves, stages.
The first questionnaire survey recorded
the situation with the consumption of al-
cohol, tobacco and other psychoactive
substances in the social environment of
students. The second survey was con-
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ducted after the course of lectures and
revealed the assessment of the lectures
by the target audience, and also deter-
mined what attitudes were established
in relation to the consumption of tobacco
and alcohol. The study "Monitoring the
consumption of psychoactive substances
among young students" (n=1213) record-
ed the dynamics of the use of psychoac-
tive substances from 2010 to 2017.
Results and discussion. According
to the results of surveys conducted af-

ter the course of lectures on the Shichko
method among the first-year students of
NEFU in 2015, the majority of students
highly appreciated the work of lecturers,
the average rating in almost all educa-
tional units corresponds to 4 (“good”) on
a 5-point scale. According to the results
of the study, it was revealed that the pro-
portion of students who decided to give
up alcohol after the courses turned out to
be 19.9% more than those who had not
previously consumed alcohol.

Table 1

OneHKH Ka4yecTBa MPOCIYHIAHHBIX JeKnui ctyneHTamu CBOY num. M.K. AMmocoBa

(n=648)
dakynsTeT/MHCTUTYT OJID | U3DUP | MEH | UIl |AD |DOU | MU
Cpennuii 6aut OlIEeHKH Kypca JIeKIHi 4,2 4,2 46 | 42 | 43 | 43 | 4.4
Crymarenu, IpUHABIINE PELICHUE 671| 69,7 |81,3|750|615]|765 639

OTKa3arbCs OT HOTp€6H€HI/I$I AJIKOT'OJIA, %

Table 2

IpdexTUBHOCTH Kypca Jdexnuii mo Metoay Llluuko cpeau cTy1eHTOB-NePBOKYPCHUKOB
CB®Y um. M.K. AMMocoBa (n=648)

JlaHHBIE OIIpoca JI0 POBEICHUS KypPCOB JlaHHBIE OIIpOCa MoCIIe MPOBEICHNUS KYPCOB
JI51 HTOB
Jomnst Jomns Homs crynentos,
o MPUHSBIIKX pemienue |  OPPeKTHBHOCT
notpeduTenei HE MOTPeOIAomux o
o o OTKAa3aThCsl Kypca, %
ankoroust, % aJKoroNb, % o

oT ankoroiis, %

49,3 50,7 70,6 +19,9




