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GENERALIZED HISTOSTRUCTURAL AND MORPHOMETRIC CHARACTERISTICS 
OF THE FRONTAL SINUS OF HUMAN IN HEALTH 
1Donetsk National Medical University 
2Poltava State Medical University 
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 51.45±1.59 μm on the left and 50.78±1.64 μm on the right. 
On the left, the lamina propria thickness is 42.49±5.34 μm, and on the right, it is 43.03±2.22 μm. The 
submucosal base has a thickness of 423.67±21.33 μm on the left and 426.45±16.77 μm 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, 11.16±0.37 μm on the left and 
11.34±0.31 μm on the right (p<0.05); 7, 63±0.08 μm on the left and 7.57±0.09 μm on the right), the smallest 
is in the mucous membrane of the back wall (respectively, 6.96±0.19 μm on the left and 6.56±0.35 μm on the 
right; 8.82±0.16 μm on the left and 9.02±0.43 μm on the right (p<0.05)). Exchangeable hemomicrovessels 
with the smallest diameter had a measurement of 3.89±0.08 μm on the left and 4.19±0.02 μm on the right 
(р<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 μm on the left and 4.73±0.12 μm 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 μm, while those on the septum have a diameter of 25.42±1.68 μm. On the 
right, the corresponding measurements are 31.01±1.34 μm and 25.89±1.38 μm (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 
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, 
are pertinent to current otorhinolaryngology re-
search. Endoscopic techniques [5, 6] require a de-
tailed understanding of the macro-microscopic 
structure of the mucous membrane in the specified 
sinus.  

Thorough research of literature and scientific 
sources has revealed that there is a lack of informa-
tion pertaining to the histo-topographical features, 
morphometric data on structural components of the 
mucous membrane of the human frontal sinus and 
quantitative and qualitative characterization of all 
links of the vascular hemomicrocirculatory channel, 
glandular apparatus and epithelium of the mucous 
membrane of the specified sinus. Only minor frag-
ments of information could be found on the subject 

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. 

Aim of the study 
 The purpose of our study is to determine the 

histo-topographic and morphometric features of the 
human frontal sinus and the structural components 
of its mucous membrane on different walls. 

Materials and methods 
In our study, a complex of macro-microscopic, 

histological, histochemical, and morphometric re-
search methods with statistical analysis was used. 
Mucous membrane from different walls of the fron-
tal sinus was obtained after trepanation access to 
the skull cavity, removal of the brain with mem-
branes and destruction of the back wall of the stud-
ied sinus. The microstructure of the mucous mem-
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 
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 

revealed – macrophages, lymphocytes, single 
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 μm on the left and 4.19±0.02 μm on 
the right (p<0.05)); the largest were on the lower 
wall (4.88±007 μm on the left and 4.73±0.12 μm 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 
299.65±14.63 μm on the left and 302.34±12.98 μm 
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 μm on the left and 
426.45±16.77 μm 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 μm on the 
left and 115.47±6.48 μm on the right, p<0.05) and 
septa (127.17±8.48 μm on the left and 124.93±7.89 
μm on the right, p<0.05). 

Similar features were also found out in relation 

to the thickness of the epithelial lamina, the largest 
values on the front (47.86±0.79 μm on the left and 
47.44±1.22 on the right (p<0.05)) and lower 
(51.45±1.59 μm on the left and 50.78±1.64 μm on 
the right (p<0.05)), smaller on the back (33.67±1.70 
μm on the left and 34.61±1.83 μm on the right 
(p<0.05 )) and septum (36.01±1.23 μm on the left 
and 35.21±1.31 μm 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 
(42.49±5.34 μm on the left and 43.03±2.22 μm on 
the right (p<0.05)), and the minimum was on the 
front (23.05±2.13 μm on the left and 22.98±2.01 μm 
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 μm on 
the left and 26.77±3.17 μm on the right (p<0.05)). 
We defined the smallest metric values on the back 
wall – 2.7 times (10.72±0.35 μm on the left and 
11.02±0.69 μm 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 μm on the 
left and 32.97±1.56 μm on the right (p<0.05)), the 
smallest were on the back wall (15.42±0, 46 μm on 
the left and 15.84±1.27 μm 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 μm on the left and 11.34±0.31 μm on 
the right (p<0.05)), they exceeded the indicators for 
of the back wall by 60% (6.96±0.19 μm on the left 
and 6.56±0.35 μm on the right (p<0.05)) and by 
45% – for the lower wall (7.60±0.34 μm on the left 
and 8 .01±0.25 μm on the right (p<0.05)) and septa 
(7.71±0.12 μm on the left and 7.64±0.21 μm 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 (3.89±0.08 μm on the left and 4.19±0.02 μm on 
the right (р<0.05)); the largest were on the lower 
wall (4.88±0.07 μm on the left and 4.73±0.12 μm on 
the right (p<0.05)) and septum (4.82±0.06 μm on 
the left and 4.91± 0.11 μm 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 (8.82±0.16 μm on the left and 
9.02±0.43 μm 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 μm on the left and 7.57±0.09 μm on 
the right (р<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 μm on the left and 31.01±1.34 μm on 
the right (р<0.05)), it was 20% higher than the 
smallest indicator – on the septum (25.42±1.68 μm 
on the left and 25.89±1.38 μm 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 I.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 μm on the left and 
50.78±1 on the right. The thickness of the lamina 
propria was 42.49±5.34 μm on the left and 
43.03±2.22 μm on the right, while the submucosal 
base measured 423.67±21.33 μm on the left and 
426.45±16.77 μm 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 μm on the left and 11.34±0.31 
μm on the right (p<0.05) and 7.63±0.08 μm on the 
left and 7.57±0.09 μm on the right), the smallest – 
in the structure of the mucous membrane of the 
back wall (respectively, 6.96±0.19 μm on the left 
and 6.56±0.35 μm on the right; 8.82±0.16 μm on 
the left and 9.02±0.43 μm on the right (p<0.05)). 
Exchangeable hemomicrovessels with the smallest 
diameter - 3.89±0.08 μm on the left and 4.19±0.02 
μm on the right (р<0.05) are found in the specified 
area. We revealed the widest capillaries in the mu-
cous membrane of the lower wall - 4.88±007 μm on 
the left and 4.73±0.12 μm on the right (р<0.05) of 
the frontal sinus. 

4. Complex alveolar-tubular glands were found 
in the submucosal base of the mucous membrane 
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 
on the septum, respectively, is 30.42±2.36 μm on 
the left and 31.01±1.34 μm on the right; 25.42±1.68 
μm on the left and 25.89±1.38 μm 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. 

Prospects for further research 
Potential areas for further research include ex-

amining the microscopic relationship between 
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 
the changes in the diameters of the terminal parts 
of the glands on different walls of the frontal sinus 
under normal conditions and in acute and chronic 
frontitis. 
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Реферат 
УЗАГАЛЬНЕНА ГІСТОСТРУКТУРНА ТА МОРФОМЕТРИЧНА ХАРАКТЕРИСТИКА ЛОБОВОЇ ПАЗУХИ ЛЮДИНИ У НОРМІ 
Сербін С.І., Дубина С.О., Бондаренко С.В., Совгиря С.М., Коптев М.М. 
Ключові слова: людина, лобова пазуха, слизова оболонка, гістологічна будова, морфометричний метод. 

Метою нашого дослідження було визначити гісто-топографічні та морфометричні особливості стру-
ктурних компонентів слизової оболонки лобової пазухи людини на різних стінках. Матеріали та методи 
дослідження. Для досягнення поставленої мети ми використовували комплекс методів для морфоло-
гічних досліджень: метод серійних напівтонких зрізів, гістохімічні дослідження, морфометричний ме-
тод. Одержані дані підлягали статистичній обробці.Результати. Найтовща слизова оболонка на нижній 
стінці – середня товщина епітелію складає 51,45±1,59 мкм зліва та 50,78±1,64 мкм справа, власної 
пластинки – 42,49±5,34 мкм зліва та 43,03±2,22 мкм справа,  підслизової основи – 423,67±21,33 мкм 
зліва та 426,45±16,77 мкм справа (р<0,05), і в чотири рази перевищує середні значення товщини на 
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задній стінці і перегородці. Середній діаметр просвіту резистивної і ємнісної ланок гемомікроциркуля-
торного русла є найбільшим в слизовій оболонці передньої стінки лобової пазухи людини (відповідно 
11,16±0,37 мкм зліва та 11,34±0,31 мкм справа (р<0,05); 7,63±0,08 мкм зліва та 7,57±0,09 мкм справа), 
найменшим – в складі слизової оболонки задньої стінки (відповідно 6,96±0,19 мкм зліва та 6,56±0,35 
мкм справа; 8,82±0,16 мкм зліва та 9,02±0,43 мкм справа (р<0,05)). У визначеній ділянці виявляються 
обмінні гемомікросудини з найменшим діаметром – 3,89±0,08 мкм зліва та 4,19±0,02 мкм справа 
(р<0,05). Найширші капіляри визначені нами в складі слизової оболонки нижньої стінки – 4,88±007 мкм 
зліва та 4,73±0,12 мкм справа (р<0,05). У підслизовій основі слизової оболонки всіх стінок зазначеного 
синусу виявлені складні альвеолярно-трубчасті залози. Встановлено, що найбільший діаметр кінцевих 
відділів залоз на нижній стінці, найменший на перегородці відповідно 30,42±2,36 мкм зліва та 
31,01±1,34 мкм справа; 25,42±1,68 мкм зліва та 25,89±1,38 мкм справа (р<0,05). На нижній стінці та 
перегородці виявлені 2 типи залоз –  білкові та слизові, а на передній і задній – змішані. Висновок. 
Отримані гісто-топографічні, гістологічні, гістохімічні, морфометричні дані зі статистичною обробкою 
отриманих результатів значно розширюють уяву про мікроскопічну будову слизової оболонки лобової 
пазухи, що має велике значення для сучасних морфології та оториноларингології. 
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СУДОВО-МЕДИЧНІ АСПЕКТИ ТЯЖКОСТІ ТРАВМ ГОРТАНІ ЗА РЕЗУЛЬТАТАМИ 
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Вступ: закрита тупа травма гортані, є приводом призначення судово-медичної експертизи. Мета 
роботи: визначення з судово-медичних позицій тяжкості травм гортані за результатами обсте-
ження пацієнтів на базі спеціалізованої отоларингологічної клініки для встановлення додаткових 
діагностичних критеріїв. Матеріали і методи: досліджено 56 медичних карт стаціонарного та ам-
булаторного хворого, пацієнтів з травмами гортані, які звертались до Харківської міської клінічної 
отоларингологічної лікарні №30 протягом останніх 10 років. Крім того, 16 хворим з зазначених ви-
ще пацієнтів, на базі зазначеного лікувального закладу за нашою участю було проведено ларинго-
стробоскопію. Результати: основним в 47 (83,9 %) випадках в виникненні трав гортані став удар-
ний механізм тупих твердих предметів в шию (удари кулаками та іншими предметами). В 9 (16,1 
%) випадках до виникнення ушкоджень гортані призвело стиснення шиї руками або тупими твер-
дими предметами. Проведення ларингостробоскопії пацієнтам на базі спеціалізованого стаціонару, 
дозволило об’єктивізувати наявність післятравматичних змін, при травмах гортані, обґрунтува-
ти кінцеві результати та відповідну тривалість розладу здоров’я. За матеріалами спостережень 
хворих стаціонару встановлено тяжкість травм гортані у судово-медичному відношенні. Тяжкі ті-
лесні ушкодження  встановлені у 5,3 % випадках при наявності небезпеки для життя. В 14,3 % ви-
падках травми гортані оцінено як ушкодження середньої тяжкості в основному при переломах її 
хрящового каркасу та відсутності небезпеки для життя. В 60,7 % випадках травми гортані квалі-
фіковано як легкі тілесні ушкодження, що спричинили короткочасний розлад здоров’я. Морфологіч-
но мають місце ушкодження м’яких тканин гортані (набряк, крововиливи, геморагії у голосові 
зв’язки). В 19,6 % випадках травми гортані оцінені, як легкі тілесні ушкодження. Клінічно має місце 
гострий посттравматичний ларингіт, відсутні значні морфологічні зміни. Висновки: для оцінки 
травм гортані із судово-медичних позицій можна використовувати наступні додаткові діагностичні 
ознаки: наявність динаміки та тривалість відновлення посттравматичних морфо-функціональних змін 
гортані, що можуть бути підтверджені проведенням ларингостробоскопії, наявність ускладнень у ви-
гляді виникнення небезпечних для життя явищ. Результати проведеної роботи дозволили встановити 
подальші дії щодо вдосконалення судово-медичної експертизи при вказаній травмі.  
Ключові слова: судово-медична експертиза, травма гортані, діагностичні критерії, ступінь тяжкості тілесних ушкоджень. 
Зв’язок публікації з плановими науково-дослідними роботами. Дана робота є фрагментом НДР «Визначення давності на-
стання смерті та ступеня тяжкості тілесних ушкоджень за судово-медичними діагностичними ознаками» (№ державної ре-
єстрації 0121U110929). 

Вступ 
В процесі кримінального провадження нерід-

ко стає питання судово-медичного визначення 
ступеня тяжкості тілесних ушкоджень у постраж-
далих з закритою травмою гортані [1, 2]. Пост-
раждалі правоохоронними органами для вста-
новлення ступеня тяжкості можуть направлятись 

до бюро судово-медичної експертизи, як на по-
чатку, так і після закінчення лікування у відпові-
дних медичних закладах [3]. Травми гортані в 
середньому становлять до 30% випадків від усіх 
ургентних захворювань гортані і до 3 % - від усіх 
ургентних захворювань ЛОР-органів. Частота 
поєднаного ураження гортані та інших ділянок 


