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The aim of our study is to determine the histo-topographic and morphometric features of the structural com-
ponents of the mucous membrane of the human frontal sinus on different walls. Materials and methods: to
achieve the goal, we used a set of methods for morphological studies including the method of serial semi-
thin sections, histochemical studies, and the morphometric method. The thickest mucous membrane on the
lower wall has an average epithelium thickness of 561.45+1.59 um on the left and 50.78+1.64 um on the right.
On the left, the lamina propria thickness is 42.49+5.34 um, and on the right, it is 43.03+2.22 um. The
submucosal base has a thickness of 423.67+21.33 um on the left and 426.45+16.77 um on the right, which is
four times higher than the average thickness of the back wall and septum (p<0.05). The average diameter of
the lumen of the resistive and capacitive links of the hemomicrocirculatory channel is the largest in the
mucous membrane of the front wall of the human frontal sinus (respectively, 11.16x0.37 um on the left and
11.34+0.31 um on the right (p<0.05); 7, 63+0.08 um on the left and 7.57+0.09 um on the right), the smallest
is in the mucous membrane of the back wall (respectively, 6.96+0.19 um on the left and 6.56+0.35 um on the
right; 8.82+0.16 um on the left and 9.02+0.43 um on the right (p<0.05)). Exchangeable hemomicrovessels
with the smallest diameter had a measurement of 3.89+0.08 um on the left and 4.19+0.02 um on the right
(p<0.05) within the specified area. The study revealed the largest capillaries in the mucosal lining of the
lower wall, which measured 4.88+0.07 um on the left and 4.73+0.12 um on the right (p<0.05). Furthermore,
complex alveolar-tubular glands were evident in the submucosal base of the mucosal lining in all walls of the
designated sinus. It has been found that the glands on the lower wall have the largest diameter of the
terminal sections, whereas those on the septum have the smallest. On the left, the glands on the lower wall
have a diameter of 30.42+2.36 um, while those on the septum have a diameter of 25.42+1.68 um. On the
right, the corresponding measurements are 31.01+1.34 um and 25.89+1.38 um (p<0.05). In conclusion, this
study highlights the distinct differences in gland diameter and type among different sections of the organ.
The glands on the front and back comprised a mixture of protein and mucous types, while two types were
identified on the lower wall and septum. The statistical processing of the obtained histo-topographic,
histological, histochemical, and morphometric data significantly enhances the comprehension of the
microscopic structure of the mucous membrane in the frontal sinus. These findings can be important in
modern morphology and otorhinolaryngology.
Key words: human subjects, frontal sinus, mucous membrane, histological structure, morphometric method.
The study is a part of the research project “Regularities of the morphogenesis of organs, tissues and vascular and nervous formations in
normal, pathological and under the influence of exogenous factors’; state registration No. 0118U004457.

Introduction matter we were investigating.

Therefore, the aforementioned factors establish
the pertinence and necessity of our investigation
into the analysis of the structural configuration,
histo-topographical and morphometric properties of
the components of the mucus membrane found
within the frontal sinus of human beings as a whole,
as well as on every individual wall.

Nowadays, the clinical, diagnostic and
morphological characteristics of frontitis have been
extensively investigated. Nevertheless, recent
findings suggest that the morphological alterations
of the mucous membranes in the frontal sinus do
not consistently align with the clinical manifesta-
tions of inflammatory processes [1,2,3,4]. Issues on

treating the sinuses, particularly the frontal sinus, Aim of the study
are pertinent to current. otorhinolaryngo_logy re- The purpose of our study is to determine the
search. Endoscopic techniques [5, 6] require a de-  pjsto-topographic and morphometric features of the
tailed understanding of the macro-microscopic  hyman frontal sinus and the structural components
structure of the mucous membrane in the specified of its mucous membrane on different walls.
sinus.

Thorough research of literature and scientific Materials and methods
sources has revealed that there is a lack of informa- In our study, a complex of macro-microscopic,
tion pertaining to the histo-topographical features, histological, histochemical, and morphometric re-
morphometric data on structural components of the search methods with statistical analysis was used.
mucous membrane of the human frontal sinus and Mucous membrane from different walls of the fron-
quantitative and qualitative characterization of all tal sinus was obtained after trepanation access to
links of the vascular hemomicrocirculatory channel, the skull cavity, removal of the brain with mem-
glandular apparatus and epithelium of the mucous branes and destruction of the back wall of the stud-
membrane of the specified sinus. Only minor frag- ied sinus. The microstructure of the mucous mem-
ments of information could be found on the subject brane of the human frontal sinus in general and
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separately on each wall was studied using the
methods of serial semi-thin sections and micros-
copy. In order to determine the qualitative content
of proteins and carbohydrates in the mucous mem-
brane the histochemical method was used. Using
the morphometric method, the following mor-
phometric data of the structural components of the
mucous membrane of the frontal sinuses have
been revealed: thickness (epithelium, lamina pro-

pria, submucosal base); diameter (artery, arteriole,
capillaries, venules, veins); the outer diameter of
the end sections of the glands. The obtained data
were statistically processed [7-14].

In our work, we used age periodization accord-
ing to G. Craig (2000) [15]. Quantitative distribution
of research objects according to their age and gen-
der is shown in Table 1.

Table 1.
Quantitative distribution of research objects by gender and age

Number of researched objects

Age groups Age Men Women Total
Early adulthood 20-40 years old 3 2 5
Middle adulthood 40-60 years old 15 10 25
Late adulthood From 60 years and older 49 31 80
Total 67 43 110
The work was carried out in accordance with the revealed — macrophages, lymphocytes, single

requirements of the “Instructions on Conducting a
Forensic Medical Examination” (order of the Minis-
try of Health of Ukraine No. 6 dated 7.01.1995), in
accordance with the requirements and norms, the
standard regulation on ethics of the Ministry of
Health of Ukraine No. 690 dated 23.09.2009, “The
procedure for Extracting Biological Objects from the
Dead, whose Bodies are Subject to Forensic Medi-
cal Examination and Patho-anatomical examina-
tion, for Scientific Purposes” (2018).

Results

When examining the mucous membrane of the
frontal sinus, it has been revealed that it is repre-
sented by epithelial and own laminae with a sub-
mucosal base.

When examining semi-thin sections, it has been
found out that the epithelium covering the mucous
membrane of all walls of the frontal sinus is
pseudo-multilayered ciliated and cylindrical in na-
ture, with occasional minor structural characteris-
tics. The epithelial structure of the mucous mem-
brane of the frontal sinus comprises three distinct
cell types: ciliated, inserted (short and long), and
mucous (goblet). In the epithelial lamina of the front
and lower walls, the relative number of goblet cells
was the largest, on the back they were less numer-
ous, in the epithelium of the septum of the frontal
sinus, goblet cells were not typical.

The own lamina of the mucous membrane of the
frontal sinus is made of loose connective tissue and
consists of cells of the fibroblastic series, collagen
and elastic fibres.

In the mucous membrane of all the walls of the
human frontal sinus, a submucosal base is defined,
which is formed by loose fibrous connective tissue
with a distinctive network of hemomicrovessels. We
found glands in the submucosal base of each wall.
The submucosal base is distinctive on all the walls
and the septum.

In the loose connective tissue of the lamina pro-
pria of the mucous membrane of all the walls of the
frontal sinus around the superficial hemomicroves-
sels, clusters of cells of the leukocyte series were

plasma cells and neutrophilic granulocytes, which
provide the formation of a local protective barrier
against foreign agents.

The study of the blood supply of the mucous
membrane of all the walls of the human frontal si-
nus showed that the blood circulation is provided by
two main components — a deep vascular network,
which is represented by arteries and veins in the
connective tissue of the lamina propria, and surface
microvessels that provide nutrition.

When studying surface of blood vessels, arteries
and veins, we have found out that the general
structure of these components on each wall has
certain peculiarities.

The arteries of the mucous membranes of the
frontal sinuses possess a classical structure com-
pared to those of other paranasal sinuses. Of these
arteries, those of the lower wall have the most pe-
culiarities, as they are tortuous, a phenomenon
which is confirmed morphologically by a large num-
ber of tangential sections on a small section area.

During the analysis of semi-thin sections from
the mucous membrane of the human frontal sinus,
it was identified that the veins present in the deep
vascular network of all walls displayed a wide lu-
men and thin walls. Typically, these veins were
found parallel to the interface between the epithe-
lium and the connective tissue of the lamina pro-
pria. This fact was supported by elongated tangen-
tial sections. The wall of the vein comprised a fine
layer of collagen fibres with singular adventitial fi-
broblasts and a layer of endothelial cells on the
basement membrane. Both transverse and longitu-
dinal sections of veins were detected in the mucosa
of all frontal sinus walls, affirming the existence of a
profound venous plexus.

During examination of the hemomicrocirculatory
channel within the frontal sinus's mucous mem-
brane, we observed numerous components present
on all walls, including arterioles, capillaries, and
venules.

The arterioles within the superficial vascular
network of the lower wall and septum have particu-
lar structural features, with a significantly higher
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number of smooth myocytes, measuring between
4-6 layers when compared to the 1-2 layers on the
other walls.

The venules of the mucous membrane of the
frontal sinus had a classic wall structure. Vessels
were detected both on transverse and tangential
sections, which is a morphological confirmation of
the presence of a superficial venular plexus. The
specific features of the structure and location of the
venules of the mucous membrane of the frontal si-
nus confirm their participation not only in thermo-
regulation, but also in the passage of leukocytes
through their wall to provide an immune response.

By structure, the capillaries of the mucous
membrane of the walls in the human frontal sinus
are somatic ones. The average values of the di-
ameter of their lumen were the smallest on the back
wall (3.89+0.08 um on the left and 4.19+0.02 ym on
the right (p<0.05)); the largest were on the lower
wall (4.88+007 ym on the left and 4.73+£0.12 ym on
the right (p<0.05)). First of all, the latter phenome-
non is preconditioned by a large number of the ter-
minal parts of mucous glands in the structure of the
mucous membrane of the lower wall.

Complex branched alveolar-tubular glands were
identified within the mucous membrane of the fron-
tal sinus walls and septum. These glands are pro-
teinaceous and mucous on the lower wall and sep-
tum, but mixed on the front and back walls, consist-
ing of a system of excretory ducts with terminal
parts.

Cubic-shaped cells form the terminal parts of the
glands in the mucous membranes of the front wall
and septum, while pyramid-shaped cells form those
in the back. Two types of complex branched glands
were found in the lower wall's end sections. The
first variety has cube-shaped epitheliocytes, while
the second type has pyramid-shaped ones.

The morphometric analysis of the average sub-
mucosal base thickness of the mucous membrane
in the human frontal sinus revealed considerable
variations among different walls. This, in turn, al-
lowed for the division of values into two distinct
groups.

The thickness of the submucosal base on the
front of the structure was measured to be
299.651£14.63 pm on the left and 302.34+12.98 ym
on the right, with a significant difference indicated
by a p-value less than 0.05. The thickness of the
submucosal base on the lower walls was measured
to be 423.67+21.33 pm on the left and
426.45+£16.77 pm on the right, with a significant dif-
ference indicated by a p-value less than 0. 05)), in
this study the thickness of the mucous membrane
was measured in the frontal sinus. The results
showed that the thickness of the mucous mem-
brane was significantly higher on the anterior wall
than on the posterior wall (111.17+9.77 uym on the
left and 115.47+6.48 pym on the right, p<0.05) and
septa (127.17+8.48 pym on the left and 124.93+7.89
pUm on the right, p<0.05).

Similar features were also found out in relation
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to the thickness of the epithelial lamina, the largest
values on the front (47.86+0.79 ym on the left and
47.44+1.22 on the right (p<0.05)) and lower
(51.45£1.59 um on the left and 50.78+1.64 pm on
the right (p<0.05)), smaller on the back (33.67+1.70
gm on the left and 34.61£1.83 pym on the right
(p<0.05 )) and septum (36.01£1.23 pm on the left
and 35.21£1.31 pm on the right (p<0.05)). As for
the metric parameters of the lamina propria of the
mucous membrane of the human frontal sinus, its
maximum thickness was on the lower wall
(42.4945.34 um on the left and 43.03+£2.22 pym on
the right (p<0.05)), and the minimum was on the
front (23.051£2.13 ym on the left and 22.98+2.01 ym
on the right (p<0.05)). In our study, we obtained the
average values of the diameter of the components
of the hemomicrocirculatory bed and superficial
blood vessels. The morphometric study of the blood
vessels of the mucous membrane of the frontal si-
nuses revealed that the arteries had the largest lu-
men diameter on the front wall (27.58+3.07 um on
the left and 26.77+3.17 ym on the right (p<0.05)).
We defined the smallest metric values on the back
wall — 2.7 times (10.72+0.35 pm on the left and
11.02+£0.69 pm on the right (p<0.05)) smaller than
the indicators for the front wall. The metric indica-
tors of the diameters of the lumen of the veins were
the largest on the front wall (33.09+1.64 ym on the
left and 32.97+1.56 ym on the right (p<0.05)), the
smallest were on the back wall (15.4210, 46 ym on
the left and 15.84+1.27 pym on the right (p<0.05)),
which corresponded to the pattern we determined
for arteries.

The average values of the lumen diameters of
arterioles of the mucous membrane of the human
frontal sinus were the largest on the front wall
(11.16£0.37 um on the left and 11.34+0.31 pym on
the right (p<0.05)), they exceeded the indicators for
of the back wall by 60% (6.96£0.19 pm on the left
and 6.561£0.35 ym on the right (p<0.05)) and by
45% — for the lower wall (7.60+0.34 pm on the left
and 8 .01£0.25 ym on the right (p<0.05)) and septa
(7.71£0.12 pm on the left and 7.64+0.21 pym on the
right (p<0.05)).

During the morphometric study of the capillaries,
it was revealed that the average values of the di-
ameter of their lumen were the smallest on the back
wall (3.8940.08 pm on the left and 4.19+0.02 ym on
the right (p<0.05)); the largest were on the lower
wall (4.88+0.07 pm on the left and 4.73+0.12 ym on
the right (p<0.05)) and septum (4.82+0.06 ym on
the left and 4.91% 0.11 ym on the right (p<0.05)).

The results of the morphometric study of
venules, which are the capacitive link of the hemo-
microcirculatory channel, turned out to be interest-
ing. The largest was the diameter of their lumen on
the back wall (8.8210.16 ym on the left and
9.02+0.43 um on the right (p<0.05)). The identified
phenomenon proves in favour of the fact that in the
mucous membrane of this wall there are conditions
for inhibiting the speed of blood flow and deposition
of blood.
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The smallest (16% smaller in comparison with
the indicators of the back wall) values of the diame-
ter of the lumen of the venules were on the front
wall (7.63+0.08 pm on the left and 7.57+0.09 ym on
the right (p<0.05)) of the frontal sinus, which pre-
vents stagnation of blood in the capillaries and pro-
vides the rapid evacuation of cooled blood from the
microcirculatory bed and coming of warmed arterial
blood to the capillaries.

The largest average diameter of the ending
parts of the glands was on the lower wall
(30.42+£2.36 ym on the left and 31.01+£1.34 um on
the right (p<0.05)), it was 20% higher than the
smallest indicator — on the septum (25.42+1.68 um
on the left and 25.89+1.38 um on the right
(p<0.05)).

The morphometric study with statistical process-
ing of such an indicator as the outer diameter of the
glands of the mucous membrane of the human
frontal sinus also showed a relationship between it
and the thickness of the mucosa (submucosa) on
each wall separately. Specifically, the largest sub-
mucosal base thickness and largest external di-
ameter of the glands were observed in the mucous
membrane of the lower wall of the frontal sinus.

Discussion

It is well known the inflammatory process that
develops in the frontal sinus has its own character-
istics, because the frontal sinus is a closed cavity
with a small amount of oxygen [16]. Our study sig-
nificantly expanded the understanding of the histo-
topographical structure and morphometric charac-
teristics of the structural elements of the mucous
membrane of the frontal sinus in a normal person.
Research by |.V. Stagnieva (2008) showed an ob-
jectively proven dependence of pathomorphological
changes in the mucous membrane of the frontal si-
nuses on the clinical manifestations of frontitis [4].

The data obtained enable us to deduce potential
complications resulting from inflammatory proc-
esses in the frontal sinus, as well as the patterns of
their spread to surrounding structures of the skull,
including the orbits and other sacral sinuses. This
study will provide valuable insights for clinicians in
diagnosing and treating patients with acute and
chronic frontitis.

Thorough research of the structural elements of
the mucous membrane of the human frontal sinus
has shown that the data obtained revealed peculi-
arities on each wall of the sinus separately. Analyz-
ing the above mentioned findings of our own re-
search, we can conclude that the mucous mem-
brane of each wall of the frontal sinus contains the
following elements: epithelium, lamina propria,
submucosal base, glands (of two types), arteries,
arterioles, capillaries, venules, veins. But on each
wall of the sinus separately, they possess their own
histo-topographic features with different mor-
phometric indicators and are developed differently.

Statistical analysis of the morphometric indica-
tors of all elements of the mucous membrane of the

frontal sinus enabled to reveal the features on each
wall. We consider that an important characteristic of
the mucous membrane of the frontal sinus is the in-
terdependent relationship between its overall thick-
ness and every separate constituent, including epi-
thelium, lamina propria, and submucosal base, as
well as the particular density of structural elements
such as surface microvessels (arteries and veins)
and the deep vascular network (arterioles, capillar-
ies, venules). These interactions, considering the
structural and functional characteristics, will provide
insight into the blood microcirculation and glandular
apparatus function (mucociliary clearance) in the
mucous membrane area of the frontal sinus of an
individual.

Thus, the obtained histo-topographic, histologi-
cal, histochemical, and morphometric data, with
statistical analysis of the results, significantly en-
hance our understanding of the microscopic struc-
ture of the mucous membrane within the frontal si-
nus. The statistical analysis of morphometry data
confirms and complements differences in his-
totopography and cytoarchitectonics of the struc-
tural elements of the mucous membrane of the hu-
man frontal sinus, both generally and on each wall
individually. The histological study provided insight
into the structural organization of the mucous
membrane in the frontal sinus of humans, both
generally and specifically on each wall.

Conclusions

1. The mucous membrane epithelium of the sep-
tum in the human frontal sinus contains single gob-
let cells. Immunocompetent cells, including leuko-
cytes and mast cells, were found in the lamina pro-
pria of the mucous membrane in all frontal sinus
walls. Clusters of leukocytes were observed on the
front and lower walls, whereas single lymphocytes
and macrophages were localized perivascularly on
the back wall and septum in the lamina propria.
Mast cells were identified in the lamina propria of
the anterior frontal wall either individually or as part
of leukocyte clusters. Mast cells were also detected
perivascularly in the submucosal region at the back
wall and septum of the frontal sinus.

2. The main structural elements of the human
frontal sinus mucous membrane were assessed
morphometrically, and the epithelium on the lower
wall was determined to be the thickest, with an av-
erage thickness of 51.45+1.59 pym on the left and
50.78+1 on the right. The thickness of the lamina
propria was 42.49+5.34 pm on the left and
43.03£2.22 ym on the right, while the submucosal
base measured 423.67+21.33 pm on the left and
426.45+£16.77 pm on the right, with a statistically
significant difference (p<0.05). This value is four
times greater than the average thickness on the
back wall and septum.

3. The average diameter of the lumen of the re-
sistive and capacitive links of the hemomicrocircula-
tory channel is the largest in the mucous membrane
of the front wall of the human frontal sinus (respec-
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tively, 11.16+0.37 uym on the left and 11.3410.31
pgm on the right (p<0.05) and 7.63+0.08 pym on the
left and 7.57+0.09 um on the right), the smallest —
in the structure of the mucous membrane of the
back wall (respectively, 6.96+0.19 ym on the left
and 6.56+0.35 pym on the right; 8.82+0.16 ym on
the left and 9.02+0.43 pm on the right (p<0.05)).

Exchangeable hemomicrovessels with the smallest 2
diameter - 3.89+£0.08 um on the left and 4.19+0.02
pm on the right (p<0.05) are found in the specified
area. We revealed the widest capillaries in the mu- 3.
cous membrane of the lower wall - 4.88+007 pm on
the left and 4.73+0.12 ym on the right (p<0.05) of 4
the frontal sinus. '
4. Complex alveolar-tubular glands were found
in the submucosal base of the mucous membrane 5.
of all the walls of the frontal sinus. It has been
found out that the largest diameter of the terminal
parts of the glands on the lower wall, the smallest 6.
on the septum, respectively, is 30.42+2.36 ym on
the left and 31.01£1.34 ym on the right; 25.42+1.68 .
gm on the left and 25.89+1.38 ym on the right '
(p<0.05). 2 types of glands are found on the lower
wall and septum — protein and mucous, and mixed
on the front and back. 8.
Prospects for further research
Potential areas for further research include ex-
amining the microscopic relationship between 9.
changes in the morphometric indicators of surface
blood vessels (arteries and veins) and the links of
the hemomicrocirculatory channel (arterioles, capil-
laries and venules) in both acute and chronic fronti-
tis. Additionally, it would be informative to compare 10.
the changes in the diameters of the terminal parts 1.
of the glands on different walls of the frontal sinus
under normal conditions and in acute and chronic
frontitis. 12.
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Y3ATAJIbHEHA MCTOCTPYKTYPHA TA MOP®OMETPUYHA XAPAKTEPUCTUKA NNOBOBOI NA3YXV NIOONHN Y HOPMI
CepbiH C.I., AybuHa C.O., bonaapeHko C.B., Coerups C.M., Kontes M.M.
Kntoyosi crnosa: noguHa, nobosa nasyxa, crimaoBa 060MoHKa, rictonoriyHa 6ynosa, MOppoMETPUYHNIA METOA,.

MeToto Haluoro gocnigXeHHs Byno BU3Ha4YUTU ricto-TonorpacdivHi Ta MopdoMeTpUYHi 0COBNMBOCTI CTPY-
KTYPHUX KOMMOHEHTIB CriM3oBoi 060noHKM NoBOBOI Nadyxu NiognHU Ha pisHUX cTiHkax. MaTtepianu Ta metogu
aocnigxeHHs. [na gocarHeHHA nocTaBneHol MeTU MU BUKOPUCTOBYBaNM KOMMMEKC MeTOAIB Ana mopdoro-
rYHUX OOCNIgXeHb: MEeTOA CepiNHUX HaniBTOHKUX 3Pi3iB, MCTOXiMiYHI AOCiIAXEHHSA, MOP(POMETPUYHNIA Me-
Togn. OpepkaHi gaHi nignsaranu cTaTtMCcTUMYHIN 06pobui.Pe3ynbtaTn. HantoBla cnvsoBa 060moHKa Ha HUXKHIN
CTiHUi — cepeaHsa ToBLWMHA eniTenito cknagae 51,45+1,59 mkm 3niea ta 50,78+1,64 MkM cnpasa, BnacHoi
nnacTuHkn — 42,49+5,34 mkm 3niea Ta 43,03+2,22 MkMm cnpaBa, Nigcnmn3oBoi ocHoBu — 423,67+21,33 MKM
3niBa Ta 426,45+16,77 mkm cnpasa (p<0,05), i B 4oTMpW pasn nepeBuLLyE cepefHi 3HAYeHHS TOBLUMHM Ha

Tom 23, Bunyck 3 (83)
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3agHin cTiHui i neperopoaui. CepefHin giaMeTp NPOCBITY PE3UCTUBHOI i EMHICHOT FTaHOK reMOMIKpOLMPKYs-
TOPHOro pycra € HauBiNbWNM B CN30BIN 060NOHLI NepefHbOI CTiHKM NOBOBOI Nasyxu NoauHKU (BignoBigHO
11,16+0,37 mkm 3niBa Ta 11,34+0,31 mkm cnpaea (p<0,05); 7,63+0,08 mkm 3nisa Ta 7,57+£0,09 mkm cnipasa),
HaMMEHLLMM — B CKnagi CriM3oBoi 0O0OMOHKN 3a4HbOI CTiHKM (BignoBiaHo 6,96+0,19 mkm 3niBa Ta 6,56+0,35
MKM cnpaga; 8,82+0,16 mkm 3niBa Ta 9,02+0,43 Mkm cnpasa (p<0,05)). Y BU3Ha4eHi ginaHui BUABNSIOTLCA
OOMiHHI reMOMIKpoCyaMHN 3 HavmeHwwuMm giametpom — 3,89+0,08 mkm 3niBa T1a 4,19+0,02 mkm cnpaBa
(p<0,05). HanwmpLi kaningapu BU3Ha4YeHi HaMmn B cknagi Cnnu3oBoi 000MOHKN HUXKHBOT CTiHKM — 4,88+007 MKM
3niea Ta 4,73+0,12 mkm cnpasa (p<0,05). Y nigcnu3osin oCHOBI CN30BOi 0BOMOHKM BCiX CTIHOK 3a3Ha4eHoro
CVHYCY BUSIBMEHI CKnagHi anbBeonsapHo-TpybyacTi 3ano3n. BctaHoBneHO, WO HanbinbLwnin giaMeTp KiHLEeBUX
BiOAINIB 3an03 Ha HWKHIN CTiHUi, HaMMeHWWn Ha neperopoaui BignosigHo 30,42+2,36 MKM 3niBa Ta
31,011£1,34 mkm cnpaBa; 25,42+1,68 mkm 3niBa Ta 25,89+1,38 mkm cnpasa (p<0,05). Ha HWkHIN CTiHUi Ta
neperopofui BUABMEHi 2 Tunn 3ano3 — 6inNkoBi Ta CNM30BI, a Ha NepeaHin i 3agHin — 3miwaHi. BUCHOBOK.
OTpumaHi ricto-TonorpadiyHi, ricTonoriyHi, ricToximiyHi, MOpOMETPUYHI AaHi 3i CTaTUCTUYHOK 0BPOOKOID
OTPUMaHUX pesynbTaTiB 3HAa4YHO PO3LLMPIOKTL YABY NPO MiKpOCKoNivYHy 6yaoBYy Criv3oBoi 060NOHKM NOBOBOI
nasyxu, Lo Mae BefMKe 3Ha4YeHHs1 4ns CydacHUX Mopdonorii Ta OTOPMHONapPUHIONoril.
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CyaAOoBO-MEAQUYHI ACNEKTU TAXXKOCTI TPABM NOPTAHI 3A PE3YJ/IbTATAMMU
OBCTEXXEHHSA NALUIEHTIB HA BA3I CMNELUIAJIISOBAHOIO CTALIOHAPY

"XapKiBCbKMI HaLiOHaNbHUIA MeaUYHUIA yHiBepCUTET
2XapkiBcbke obracHe 610po CyA0BO-MEANYHOIT EKCNEPTM3N

Bcmyn: 3akpuma myna mpasma 2opmadi, € npueodom rpu3HadyeHHs1 cydogo-meduyHoi ekcriepmu3su. Mema
pobomu: su3Ha4yeHHs 3 cydo80-MeOuYHUX Mo3uyili MsXKocmi mpaem eopmadi 3a pesynbmamamu obcme-
JKeHHs naujieHmie Ha 6a3si crieyjanizogaHoi omonapuHa0/102i4HOI KiiHIKU Oris ecmaHoe1eHHs1 do0amKogux
OlaezHocmuyHUX Kpumepiis. Mamepianu i memodu: docnidxeHo 56 mMeQuUYHUX Kapm cmauioHapHo20 ma am-
6ynamopHo20 Xx80poe20o, nauieHmie 3 mpasmamu 2opmadi, SKi 3eepmarnuce 00 XapKi8CbKOI MiCbKOI KIiHIYHOT
omonapuHeosnoeiyHoi nikapHi Ne30 npomseom ocmarHix 10 pokie. Kpim mozo, 16 xeopum 3 3a3HayeHUX 8u-
we nauieHmis, Ha 6a3si 3a3Ha4eHo20 fliKyearlbHO20 3aknady 3a Hawot y4acmio 6yro rnposedeHo napuHa0-
cmpobockoniro. Pesynsmamu: ocHosHUM 8 47 (83,9 %) eunadkax 6 8UHUKHEHHI mpas 2opmaHi cmae ydap-
HUl MexaHiam mynux meepoux rnpedmemie 6 wuro (ydapu Kynakamu ma iHwumu npedmemamu). B 9 (16,1
%) sunadkax 00 BUHUKHEHHST YWKOOXeHb 20pmaHi npu3eesio CMUCHEHHS Wui pykamu abo myrnumu meep-
oumu ripedmemamu. lNposedeHHs1 napuHaocmpobockorii nayieHmam Ha 6a3si crieyiasizoeaHo20 cmauioHapy,
0o3e801uno 06’ekmugizysamu Hasi8HiCmMb ricrsmpasmamuy4Hux 3MiH, rnpu mpaemax 2opmati, obrpyHmysa-
mu KiHuyesi pe3yribmamu ma 8idrnogioHy mpusasicme posnady 300poe’s. 3a Mamepianamu criocmepexeHb
X80PpUX cmauyioHapy 8cmaHOo8IeHO MSKKICMb mpasm 2opmati y cy0o80-MeOUYHOMY 8IOHOWEHHI. TSXXKi mi-
JNIeCHI YWKOOXKeHHs1 ecmaHoerneHi y 5,3 % eunadkax rpu HaseHocmi Hebeareku 0ns xumms. B 14,3 % eu-
nadkax mpaemu 20pmaHi OUIHEHO SIK YUWKOOXKEHHSI cepeOHbOI Ms)XKOCMIi 8 OCHOBHOMY Mpu neperomax if
XpsUW,08020 Kapkacy ma eiocymHocmi Hebesrneku 0ns xumms. B 60,7 % sunadkax mpasmu 2opmaHi Kearii-
pikogaHoO 5K nieaKi minecHi YUKOOXKEHHS, W0 CrpUYUHUIU KopomkodacHul posnad 30opoe’s. Mopgporioeziy-
HO Matomb Micue YUWKOOXKEHHS M’SKUX MmKaHUH 2opmaHi (Habpsk, Kpoeoeusugu, 2emopaaii y 20510coei
38’a3ku). B 19,6 % eunadkax mpasmu 2opmaHi OUiHEHI, K fieaKi minecHi yukodxxeHHs. KniHiyHO mae micue
eocmpul nocmmpasmamu4Hul napuHaim, eidcymHi 3HayHi MopghosioaidHi 3MiHU. BucHoeku: Onsi OUiHKU
mpasm 2opmakHi i3 cydo8o-MedUHHUX MO3UUili MOXHa 8uKopucmosysamu HacmyrHi 0odamkosi diazHOCMUYHI
O3HaKuU: HasisHicmb OUHaMiKu ma mpusaricmbs 8i0HO8MEeHHsT ocmmpasMamuyHUX Mopgho-byHKUOHaIbHUX 3MiH
2opmaHi, Wo MoXymb bymu nidmeepdxXeHi rnpo8edeHHSIM flapuH20CmpobOoCKoriil, Hasi8HiCMb yCKaOHEeHb Y 8u-
ensdi BUHUKHEHHST Hebe3arieqHux Oris Xxumms seuw. Pesyribmamu ripogedeHoi pobomu 003680s1uru ecmaHosumu
riodanbuwi Oif Wodo 800CKOHarEHHs1 CyO080-MeOUYHOT eKcriepmusu rpu eka3aHiti mpasmi.

Kntoyosi cnosa: cyqoBo-MeauyHa ekcnepTtusa, TpaBMa ropTaHi, AiarHOCTUYHI KpUTepil, CTYMiHb TSXKOCTI TINECHUX YLLKOLXKEHb.

38’930k nybnikauyii 3 nnaHosuMu Haykogo-0ocniOHUMuU pobomamu. [aHa poboma € cppazmeHmom HAP «BusHa4eHHsi dagHocmi Ha-
CcmaHHs cMepmi ma cmyreHsi Ms>XXKoCmi MinecHUX ywKoOXeHb 3a cy0080-mMeduyHUMU OiazHocmuYHUMU o3Hakamux» (Ne depxasHoi pe-
ecmpauii 0121U110929).

Bctyn no 6ropo c_ynpao—men!Aqu'l' eKcnepTn3m, sik Ha no-
4aTKy, TakK | nicna 3akiH4eHHA NIKyBaHHA y BIONOBI-
OHWX MeaudHuXx 3aknapax [3]. TpaBmu ropTtaHi B
cepegHboMy ctaHoBnATb Ao 30% BuNagkiB Big yCix
YPreHTHMX 3axBoproBaHb ropTaHi i 4o 3 % - Big ycix
ypreHTHuXx 3axeoptoBaHb JIOP-opraHiB. YactoTta
NOEQHAHOMO YpaXXeHHs1 ropTaHi Ta iHWKX AiNSHOK

B npoueci KpMMiHanbHOro NpoBagKeHHs Hepia-
KO CTae NUTaHHSA CyOoOBO-MEOMYHOrO BU3HAYEHHS
CTYNEHS TAXKKOCTI TINECHUX YLIKOKEHb Y NOCTPax-
Janux 3 3akpuTolo TpaBMow ropTaHi [1, 2]. MocT-
paxgani NpPaBOOXOPOHHWMK oOpraHamu Ans BCTa-
HOBIEHHS CTYMEHS TSPKKOCTI MOXYTb HanpaBnsaTUCh
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