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Abstract 

The results of studying the rheological properties of blood in 75 patients with rhinosinusitis 

after coronavirus infection are presented. The following main parameters were determined in 

patients: blood viscosity, erythrocyte aggregation coefficient, degree of erythrocyte 

deformability, average volume of one erythrocyte, hematocrit, fibrinogen, morphological 

properties of erythrocytes. In all examined patients with acute rhinosinusitis after coronavirus 

infection, the rheological properties of the blood are sharply impaired. The severity of 

violations of the rheological properties of blood depended not only on the type of disease, but 

on its severity and the degree of intoxication of the body. A change in blood viscosity was 

found in all examined patients. 

Indicators of blood viscosity increased sharply in proportion to the severity and prevalence of 

the inflammatory process and the severity of destructive changes in the affected organs. 

 

Key words: rhinosinusitis, coronavirus infection, blood rheology, microcirculation 

 

Introduction 

In a short period of time, the epidemic of a new coronavirus infection has grown into a 

pandemic that has spread to more than 200 countries around the world. In the new millennium, 

humanity is faced with infectious diseases that no one knew about. Plague and typhoid were 

replaced by dangerous viruses. COVID-19 is having an unprecedented impact on communities 

around the world. The study of the pathogenesis of purulent-inflammatory diseases of the nose 

and paranasal sinuses is impossible without a comprehensive analysis of various homeostasis 

factors and, above all, the state of microcirculation, which largely depends on the rheological 

properties of blood. Under the general law for all forms of fluid movement, as the viscosity of 

the medium increases, the speed of movement decreases, and the energy costs for its 

movement increase. Consequently, the deterioration of the rheological properties of blood and 

microcirculation are directly related. Violation of microcirculation always significantly affects 

the development of pathological processes. However, the function of the microcirculatory 

system is disturbed earlier and normalized later than the clinical manifestations of the disease. 

 

Material and research methods. In our studies, we studied the rheological properties of 

blood in 75 patients with rhinosinusitis after coronavirus infection. The following main 

indicators were determined in patients: blood viscosity, erythrocyte aggregation coefficient, 
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degree of erythrocyte deformability, average volume of one erythrocyte, hematocrit, 

fibrinogen, morphological properties of erythrocytes. 

Given that the severity of hemorheological disorders depends on the degree of intoxication 

and the prevalence of the inflammatory process, we divided the patients into 3 conditional 

groups. The first included patients with acute rhinosinusitis. The second group included 

patients with chronic rhinosinusitis. The third group consisted of patients with complications 

of acute and chronic rhinosinusitis after coronavirus infection. 

Comparison of the rheological parameters of the blood of patients was carried out with 20 

healthy donors examined during the planned blood collection (control). 

 

Results. In all patients with rhinosinusitis after coronavirus infection, the rheological 

properties of the blood are sharply disturbed. The severity of violations of the rheological 

properties of blood depended not only on the type of disease, but on its severity and the degree 

of intoxication of the body. Changes in blood viscosity were found in all examined patients. 

The indicators of blood viscosity increased sharply in proportion to the severity and prevalence 

of the inflammatory process and the severity of destructive changes in the affected organs. 

The most significant changes in blood viscosity were found in patients of the third group. 

In all patients, a high degree of erythrocyte aggregation was reliably detected. Moreover, with 

an increase in the severity and prevalence of purulent-inflammatory changes, the number and 

size of erythrocyte aggregates (sludge syndrome) increased. In addition to the aggregation 

properties of erythrocytes in modern hemorheology, much attention is paid to their elasticity 

or the ability to reversibly deform. The deformability of erythrocytes is the most important 

quality, since the erythrocyte is able to pass through capillaries, the diameter of which is 

smaller than the diameter of the erythrocyte. In this regard, an increase in the rigidity of 

erythrocytes leads to an increase in blood viscosity and a violation of microcirculation. 

Erythrocyte deformability was impaired in all clinical groups. The degree of deformability 

disorder increased in proportion to the severity of the patients condition and reached 

10.2±0.169 (with a norm of 7.14±0.054) 

 

Conclusion. Thus, the analysis of the conducted studies shows that one of the main 

manifestations of a violation of the rheological properties of blood in rhinosinusitis after a 

coronavirus infection is intravascular aggregation of erythrocytes, as well as a violation of the 

ability of erythrocytes to reversible deformation. These disorders, as the severity of the 

condition increases, increase the viscosity of whole blood, which significantly impedes blood 

flow in micro vessels. 
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