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Summary:

The results of morphometric researches of parameters of 
epiteliocitiv are resulted in the imprints of mucus shell of 
genyantrum in 41 patient with a sharp and chronic supramax-
illary sinuitis. A control group was made 10 patients with the 
breaks of supramaxilla. Found out the increase of volume of 
cages at a sharp sinuitis and diminishing of this index and 
growth of nucleocytoplasmic index – at a chronic sinuitis.
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Introduction 
In nosological structure of otolaryngology disease 
sinusitis is in second place. [14] Most diseases account-
ed for maxillary sinusitis [3]. However, despite signifi-
cant advances in diagnosis and treatment of acute and 
chronic sinusitis, the current rating of the course and the 
proposed combined therapy should be improved.
One of the generally accepted measures of local inflam-
matory reaction are histological, histochemical and elec-
tronmicroscopic study of mucosal biopsy [7, 8]. Valuable 
data obtained in the description of the cellular composi-
tion of reflections affected membrane [2]. The subjective 
factor is affect in the evaluation describe of morphologi-
cal changes affect. Therefore, often used to morphomet-
ric researches, but they are not used by sinusitis.
The objective of the investigation is to investigate the 
morphometric parameters epithelial mucosa maxillary 
sinus in acute and chronic inflammation.

Materials and methods
Was stained a cytology imprints mucosa (by Roma-
novsky-Gimsa) of the maxillary sinus in acute (14 
patients) and chronic (27 patients), maxillary sinusitis. 
The age of patients ranged from 18-69 years, men were 
20, women – 21. Comparison group consisted of 10 
patients of similar age with bone fractures of the upper 
jaw without prior otolaryngology pathology in history. 
During morphometric study of imprints epithelial cells 
were determined by the following parameters: short 
and long diameters of cells, cell area, long and short 
diameters of the core area of the nucleus, cytoplasm, 
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cell volume, the cytoplasm and nucleus, nuclear-
cytoplasma index [1].

Results and discussion
At the turn of bone imprints sinus mucosa observed 
cytology alternative acute changes (Fig. 1). Among 
cells were desquamated epithelial cells, was also 
numerous population of lymphocytes.

Figure. 1. Elements of the cells of the surface layer of the 
maxillary sinus trauma.
Coloring by Romanovsky-Gimsa. Ok. 10, vol. 40.

In acute maxillary sinusitis (Fig. 2) the number 
of imprints epithelial cells decreased, but was 
large enough, which is probably due to the nature 
of catarrhal inflammation. Significantly increased 
number of neutrophils leukocytes, among which 
came degenerative altered cells. Active migration 
of neutrophils can be considered as a marker of 
the early stage of purulent forms of acute sinusitis. 
Share fibroblasts among relative comparison group 

are not changed. Increased number of lympho-
cytes and plasma is indicated the important role of 
immune disturbances in the development of acute 
maxillary sinusitis. About allergic factor is indicat a 
significant increase in population of labrosits.
The cells which are present in chronic maxil-
lary sinusitis were fibroblasts (Fig. 3), meanwhile 
imprints epithelial cells were significantly decreas-
ing. They were modified with enlarged nuclei, 
indistinct outline and hyperchromatic karioplazma. 
In a population of lymphocytes observed negative 
dynamics. Number of plasmocite and labrocyte 
were increased in relation to the comparison group, 
but it did not reach the number that observed in 
acute inflammation.

Figure. 3. Elements of the cells of the surface layer of the 
maxillary sinuses in chronic sinusitis.
Coloring Romanovsky-Gimsa. Ok. 10, vol. 40.

Was established cytometric parameters epithelial 
mucosa of the maxillary sinus, which defined is 
alteration in acute and chronic inflammation. The 
results are presented in table 1.
By acute sinusitis diameters of imprints epithelial 
cells were change no significantly – short diameter 
decreased by 2.75%, and long increased by 9.92%. 
In chronic sinusitis the first indicator was decrease 
by 20.18%, the second – by 16.31%, while they 
were different significantly from the comparison 
group (p < 0.001 and p < 0.01 respectively). The 
area of cells were transformed along with the 
change in the diameter: in the first study group it 
increased by 17.34%, while in the second regressed 
to 19.02%, significantly differ from that seen in the 
comparison group (p < 0.05).
Morphometric changes of the nucleus and cyto-
plasm parameters in epithelial cells were differed, 
as evidenced by the following indicators. The short 

Figure. 2. Elements of the cells of the surface layer of the 
maxillary sinus in acute sinusitis.
Coloring Romanovsky-Gimsa. Ok. 10, vol. 40.
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diameter of core was increase by acute sinusitis in 
5.63% patient, the long diameter – 3.37%. Size of 
the nucleus was increase in chronic sinusitis essen-
tially. Short diameter was increase by 15.49%, sig-
nificantly different from control values (p < 0,05), 
and a long diameter increased slightly – by 5.61%. 
The core area was change too, which in both study 
groups increased – by 14.31% in the first group and 
16.07% in the second. Chronic sinusitis core area 
was significantly different from the value in the 
comparison group (p < 0,05).
The cytoplasm of epithelial cells expanded in acute 
sinusitis by 21.75%, chronic inflammation has 
decreased by 28.09%. The difference between the 
values of specified rate in the comparison group 
and the study groups was statistically significant 
– p < 0.05 for the first group and p < 0.001 for the 
second.
Volume of epithelial cells was increase in acute 
sinusitis by 21.9%, and by chronic decreased 
in 15.99% but the volume of the nucleus grow-
ing up in both study groups – to 18.88% in acute 
inflammation and to 24.60% in chronic. Volume 
of cytoplasm is also varied in this pathology. In 
acute sinusitis, this morphometric index increased 
by 21.59%, in chronic decreased significantly – by 
33.68%. Most variables volume characteristics of 
cells were significantly different in research and 
control groups (Table 1).
The nuclear-cytoplasmic index significancy by 
bone fractures was (42.6±2.2)%, in acute maxil-
lary sinusitis almost no changed – (41.8±2.0)%, 

but in chronic was grown at 1.92 times and it was 
(80.4±3.7)%, (p < 0,001).
Сomparison parameters epithelial mucosa of the 
maxillary sinus in acute and chronic sinusitis were 
noteworthy. Diameter and area of these cells, their 
area of cytoplasm, cell volume and the cytoplasm 
were significantly higher in acute maxillary sinus-
itis (p < 0.02-0.03). However, both diameters of the 
nucleus, it’s area and volume in acute and chronic 
inflammation did not differs (p > 0.05). In this 
value parameters our established ongoing nuclear 
cytoplasm index in patients with chronic maxillary 
sinusitis was almost twice as high than in acute 
sinusitis (p < 0.02).
Morphometric parameters of epithelial cells is 
suggests of restructuring of the mucosa by the 
maxillary sinus in acute and chronic inflammation. 
Increasing the volume of cells in acute sinusitis is 
a manifestation of hyperfunction, which reflecting 
catarrhal component of acute inflammation. Reduc-
tion of morphometric criteria for chronic sinusitis 
is indicate dystrophy and atrophy in the mucosa. 
But growing nuclear-cytoplasmic index was shows 
a predominance of proliferative effects in chronic 
inflammation, which can be regarded as a potential 
risk factor for initiation of tumor.
As you know, the main role in the etiology of max-
illary sinusitis is allocating diverse by microbial 
flora. Acute sinusitis, usually develop in patients 
with influenza and other acute respiratory viral 
infections on the background of reduced local 
and general immunity [10, 11, 14], slowing or 

Table 1
Cytometric parameters of epithelial mucosa is in maxillary sinus by various types of lesions (M±m)

Parameters Investigated group
Bone fracture, n = 10 Acute sinusitis, n = 14 Chronic sinusitis, n = 27

Diameter of cells, µ
•	 short 10.9±0.4 10.6±0.3 8.7±0.3***°
•	 long 14.1±0.6 15.5±0.4 11.8±0.5**°°
Square of cells, µ2 118.8±8.0 139.4±10.2 96.2±7.1*°
Diameter of cells, µ
•	 short 7.1±0.3 7.5±0.4 8.2±0.4*
•	 long 8.9±0.3 9.2±0.5 9.4±0.4
Square of cells, µ2 51.0±2.4 58.3±2.9 59.2±3.2*
Square of cytoplasma, µ2 66.2±3.9 80.6±4.3* 47.6±2.2***°°
Volume of cells, µ3 767.0±24.8 930.0±30.5*** 644.3±2.1***
Volume of nucleus, cytoplasma 3 230.4±14.0 273.9±15.9 287.1±15.1**
Volume of cytoplasma, µ3 538.0±22.7 654.2±24.8** 356.8±20.1***
Nuclear-cytoplasmic index 42.6±2.2 41.8±2.0 80.4±3.7***

Note: * – р < 0.05, ** – р < 0.01, *** – р < 0.001, relative to the comparison group (control); ° – р < 0.03, °° – р < 0.02 
between acute and chronic sinusitis.
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even stopping of the mucociliary transport [12]. 
Mucous membrane is colonized by association of 
several species of aerobic and anaerobic microbial 
flora during chronic sinusitis, sometimes in com-
bination with viruses. Fungal sinusitis, which is 
formed on the background of the repeated courses 
of antibiotic therapy, is characterized by a rela-
tively heavier flow and is very often [4]. Maxillary 
sinusitis have odontogenyc or rynogenic origin. 
Intoxication of the cells membranes with endog-
enous peptides that accumulate as a result of inco-
ordination metabolic processes is also cause of the 
damage of a mucous membrane, accept following 
etiological factors [6]. Violation of aerodynamics 
in the nasal cavity and paranasal sinuses also helps 
in the development of the sinusitis [13]. Allergic 
component also has a significant place in the 
pathogenesis of sinusitis [16]. These etiologic and 
pathogenetic factors would cause catarrhal nature 

of acute inflammation in the affected sinuses, 
which may change from time in the chronic form, 
with its dystrophy and atrophy of the affected 
mucosa, including epithelial cells. 

Conclusions
1.	 The size of the imprints mucosal cells in max-

illary sinusitis clearly reflects the presence of 
acute or chronic inflammation, and may use as 
an objective criterion for differential diagnosis. 

2.	 Analysis of morphometric parameters of the 
epithelial mucosa of the maxillary sinus is the 
increase in the volume of cells during acute 
sinusitis and reduction during chronic, as well as 
growth in the last nuclear-cytoplasmic index. 

3.	 Morphometric study of the imprints of epithe-
lial cells of the mucous tissue of the maxillary 
sinus allows to objectify the assessment of the 
maxillary sinusitis.
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