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According to modern epidemiological studies, the number of patients with 

atrial fibrillation is 1-2% of the world's population. Patients in this group 
have an increased risk of hospitalization, chronic heart failure, 

thromboembolic complications, and sudden cardiac death [2,13]. The 

development of atrial fibrillation paroxysms in patients with impaired 
ejection fraction is associated with an increased risk of developing heart 

failure, which is due to further impairment of global contractile function of 

the heart; Timely cessation of paroxysms is necessary in such patients to 
avoid complications such as pulmonary edema, true cardiogenic shock; This 

article presents data on how blood flow and index of erythrocyte aggregation 

change during the paroxysmal and persistent forms of atrial fibrillation. 
Studies have been conducted in the setting of an arrhythmia as well as after 

its stopping. As a result of data processing, we found out that patients with 

acute rhythm disturbance ( paroxysm  of atrial fibrillation) has a negative 
impact on  hemorheological parameters; After the rhythm was recovered, the 

values of rheological parameters also changed; Establishing such a 

pathophysiological connection is very important and noteworthy for 
fundamental and applied cardiology and arrhythmology. Conducting studies 

is important to determine the course of the disease, a correct understanding 

of the complications of the disease, optimize treatment, and determine the 
prognostic value. Atrial fibrillation is the predictor of death [A.J. Camm, 

P.Kirchhof, G.Y. Lip., 2010]. Therefore the expansion and deepening of 

studies in all directions is particularly valuable. (14) 
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Introduction:According to modern epidemiological studies, the number of 

people with atrial fibrillation is 0.9-1% of the European population and from 

1% to 2% of the American population suffers from this arrhythmia. The 
situation is almost similar in case of Georgia - 0.9% of the population is 

diagnosed with atrial fibrillation; Patients in this group have an increased 

risk of hospitalization, chronic heart failure, thromboembolic complications, 
and sudden cardiac death [2,13]. Stroke developed by atrial fibrillation 

accounts for 20-30% of all forms of stroke. Moreover, the majority of stroke 

patients are diagnosed with the so-called silent, paroxysmal form of AF. The 
quality of life of such patients is impaired independently of other 

cardiovascular conditions. Atrial fibrillation either causes or exacerbates left 

ventricular dysfunction in most individuals;Whereas impaired cognitive 
function and vascular dementia may develop despite anticoagulation therapy. 

Atrial fibrillation can be called the non-infectious epidemic of our time (12). 

Modern arrhythmology uses a classification given by the American Heart 
Association / American College of Cardiology / Heart rhythm Society  

guidelines for the management  [18,7,8]; We will focus on two types of 

arrhythmias: 1) Paroxysmal, which resolves spontaneously or with 
intervention within 7 days; Episodes can be repeated at variable frequencies. 

2) Persistent form lasts longer than 7 days and a medical or electrical 

cardioversion is necessary when it is stopped. This disorder of the rhythm is 
considered as progressive disease. Very often the arrhythmia goes from 

paroxysmal form to a persistent state, although both types may be present in 

the same patient throughout the life. In paroxysms, the time of blood 
stagnation in the atria is shorter than in permanent forms, but the rapid 

recovery of mechanical atrial systole results in the dislocation of new 

thrombus in the arterial system. It has been established that structural 
remodeling of the atria is facilitated by diseases of the cardiovascular 

system, such as arterial hypertension, heart failure, coronary artery disease, 

valvular pathologies, as well as other factors. In particular, obesity, the aging 
process, endocrine and metabolic disorders, smoking, endurance of intense 

physical exercise (18).                                                                                           
The development of atrial fibrillation paroxysms in patients with impaired 



ejection fraction is associated with an increased risk of developing heart 
failure, which is due to further impairment of global contractile function of 

the heart; Timely cessation of paroxysms is necessary in such patients to 

avoid complications such as pulmonary edema, true cardiogenic shock; If 
paroxysm is of secondary quality such as cardiac surgery, pericarditis, 

myocardial infarction, hyperthyroidism, pulmonary embolism, lung disease 

or other reversible causes, therapy is directed towards the underlying disease 
as well as paroxysmal cessation. When the arrhythmia lasts for more than 48 

hours, the probability of spontaneous disorder of rhythm disturbance is low, 

at which time the risk of systemic thromboembolism is significantly 
increased, which requires the initiation of possible antithrombotic therapy 

[22, 1,15].  It is significant that paroxysmal form is more common in the 

youth compared to the permanent form of arrhythmia, which is characteristic 
of older age groups. In patients with atrial fibrillation, the goal of treatment 

is to prevent paroxysms and prevent the transition to a permanent form, 

which is associated with an increased risk of complications and it is 
characterized by a worsening of the prediction. The cellular and molecular 

mechanisms of AF-initiation are studied on very high level in today’s 

scientific world, although the timely detection, suppression,and prevention 
of paroxysmal forms still remain a challenge for modern arrhythmology 

(20); There are several scientific papers that show that hemorheological 

disorders of the blood are a risk factor for the development of many cardiac 
pathologies. The damage of the various parameters of hemorheology are 

found during the existence of various diseases. One of them is atrial 

fibrillation, more specifically the permanent form of atrial fibrillation. 
Despite the fact that there exists a lot of information, the hemorheological 

condition of the blood is not considered at the time of initial diagnosis of the 
disease, nor during preventive measures, nor as a target for treatment; In this 

article, we will try our best to find out what is the share of hemorheological 

disorders in the development of arrhythmias. There is no physiological and 
even more so pathophysiological process that does not take place at the level 

of microcirculation [Barrett, O. S. H.; Macdonald, S. P. J.; Playford, D. A., 

20 15], in which hemorheology plays a crucial role in terms of the flow 
intensity and volumetric velocity (14,17 ). This article presents data on how 

blood flow and erythrocyte aggregation index change during the paroxysms 



and persistent forms of atrial fibrillation.Lack of coordination of atrial 
contractions contributes to blood coagulation, the formation of blood clots, 

which leads to the creation of an embolism. Therefore, against the 

background of this rhythm disorder, it is common to develop ischemic 
strokes and systemic thromboembolism(12 ). Blood flow during normal 

sinus rhythm, as well as other rheological parameters are in the normal 

form;When the rhythm of the heart is acutely disordered, the blood flow is 
disrupted, and worsening of this parameter, as well as improvement, cannot 

occur if we do not act on the erythrocyte membrane. We must remember that 

fluidity is a collector physical quantity that combines the understanding of 
rheology with the solid particles of the fluid environment; Blood flow 

depends on the hemorheological status and the two systems of the 

interdependent organism: on coagulation and anticoagulation; The 
rheological system in the body does not have a reverse counterbalance 

system that provides anti-rheological properties. It should also be noted that 

the rheological system cannot be disappeared, which is why it is so unique.    
Materials and methods:  We made clinic laboratory researche in the target 

group and control group.  Our target group was consisted of 19 women, 21 

men, mean of age was 65 ± 7,2 years.  Mean of age of control group was 52± 
5,2 years. It were practicly health women and men ( thear count about 1:1). 

List of clinical studies, witch we made: ECG, EQO (to diagnostic the forms 

of rhythm disorders), index of erythrocytes aggregability, deformability, 
plasma viscosity (to evaluate the blood rheological parameter); 

Coagulogramm (to determine of coagulation condition). All studies have 

been made in Sant Lazare Clinic in Tbilisi, the Department of Rheologycal 
and Diagnostic-Analytical Services of LEPL Beritaishvili Center for 

Experimental Biomedicine, NRAP Society of Rheology. Hemodynamic 
parameters were checked in all  patients. The following was done:   ECG 

with cardiograph NIHON KONDEV cardiofax GEM (Japanese); 

Echocardiography with PHILIPS clearVue 550 (Netherlands). 
Hemorheological researches was done with the newest methodologies:  The 

study of Erythrocytes aggregation, Erythrocytes deformation and plasma 

viscosity can only be done in the Department of Rheology and Diagnostic-
Analytical Services of I.Beritashvili Center of Experimental Biomedicine. 

The Index of the Erythrocytes aggregation is the area of aggregated 



erythrocytes divided by the full area of the erythrocytes. This can be done 
with the system of textural analyzes (Tas-Plus, Leitz, Germany). These new 

innovative methods “Georgian Technique” is created by Georgian scientists 

and they are famous in the world as direct, numeral and exact [12,10]. The 
index of the deformation of the erythrocytes (nucleopore membrane filter 

method) [16] is done with filtration method. Plasma viscosity is measured in 

the capillary viscosimeter in 370 C. The movement of plasma in the 
capillaries is induced by the force of gravity.                                                                                                                             

Necessary studies which were given by the Ministry of Labor Health and 

Social Affairs of Georgia:Clinical analyses of blood(WBC, RBC, HGB, 
HCT, PLT, ROE)(With Humancounts (Germany)); Coagulagram(PT 

Prothrombin Time, APTT Activated Partial Thromboplastin Time TT 

Thrombin Time, FIB Fibrinogen, Fa-I Factor Intrinsic, Fa-E Factor Extrinsic 
Selectable dimensions, Seconds, INR, %, U (mg/d ) Coatron M1 

(Germany)).                                                                                                              

The classification of the patients: There were 20 patients examined who 
had the paroxysmal and persistent forms of atrial fibrillation. Average age 

was 60±5 (6 Persistent for, 14 Paroxysmal form) In addition to the above 

studies, they were prescribed electrolytes and thyroid hormones. Studies 
have been conducted in the setting of an arrhythmia as well as after its 

stopping (mostly the duration of paroxysmal is less than 24 hours, it was 

removed in 2 cases with electrical cardioversion, in 4 cases it was removed 
after electrolyte replenishment, and in other cases it was removed with 

medical cardioversion in the setting of amiodarone; Persistent fibrillation 

was removed as a result of electrical cardioversion); Statistical processing 
was performed through ORIGIN 8.1.                                                                         
Results and Discussion: As a result of data processing, we found out that 

patients with paroxysmal and persistent form of atrial fibrillation had 

disordered rheological parameters; The ejection fraction is also reduced; 

After the rhythm was recovered, the values of rheological parameters also 
changed; Erythrocyte aggregation index was normalized; It was also found 

that the difference between the mean values of erythrocyte aggregation in 

patients in this group did not differ significantly, although in some cases a 
significant change in the value of deformity and plasma syblan was 

observed, which can not be attributed to artifacts; As a result of our research, 



in patinets with permanent form of AF before a treatment  index of  
erythrocytes aggregation is 38.04 ± 4,6%, erythrocytes deformability is 2,33 

± 0.57%, and the plasma viscosity is 1,15 ± 0,75 cP. EF- 48,4 ± 0,26; After 

the restoration of sinus rythm patients index of  erythrocytes aggregation is  
30.62 ± 2,7%, erythrocytes deformability is 2,1 ± 0.53% and the plasma 

Viscosity is 1,1 ± 0,48cP, EF- 59.2±4,6 

Tab.1. Hemorheological status in patients with a paroxysmal and 

permanent forms of AF (Index of Erythrocytes aggregation, 

deformiability, plasma viscosity) 
 

  
 

Heart rythm  

EAI-

RBC% 

EDI-

RBC% VP % EF % 

 
Patients with 

AF 

 
38.04±4,6 

 

 
2,33±0,57 

 
1,15±0,75 

 
48,4±2,6 

 

Patients with 

sinus rythm 

 

30.62±2,7 

 

 

2,12±0,53 

 

1,1±0,48 

 

59.2±4,6 

It was found that in patients after restoration of sinus rhythm significantly 

improved rheological condition, in particular, even the index of erythrocyte 

aggregation. Percentage of error was 4%. However, the deformability and 

viscosity of the plasma did not change significantly. An improvement was 

also noted in the case of the ejection fraction, especially in patients with 

moderately impaired EF; Percentage of error was 4%.                                                                                                               

Conclusions: The study found that severe rhythm disturbance has negative 

effect on hemorrhagic parameters. Establishing such a pathophysiological 

connection is very important and noteworthy for fundamental and applied 

cardiology and arrhythmology. It is also important to understand that rhythm 

disorders occur on the basis of rheological disruption and therefore these 



rheological disorders act as a kind of pathophysiological mechanism for atrial 

fibrillation, if atrial fibrillation impairs blood flow and as a result impairs 

aggregation ability, stiffness increases in erythrocytes, etc .(5); There is no 

doubt that both ways are logically correct. Moreover, the rheological 

characteristics of blood seem to have a dual meaning. On the one hand, they 

are blood flow violators. These disorders even lead to further damage to the 

already electrically defective heart muscle. It is also possible that the flicker 

causes the steady flow to be partial and thus to form a vicious circle. Such 

approaches to theoretical reasoning in the light of the results of clinical trials 

are very important for modern cardiology and rheology and are a scientific 

novelty. An innovation for practical cardiology and clinical rheology is the 

consideration of rheological parameters, namely erythrocyte aggregability , 

deformability,  plasma viscosity, as a treatment target (6). Undoubtedly, the 

role of hemodynamics in atrial fibrillation is significant. Conducting studies is 

important to determine the course of the disease, a correct understanding of 

the complications of the disease, optimize treatment, and determine the 

prognostic rate. Atrial fibrillation is the predictor of death [A.J. Camm, 

P.Kirchhof, G.Y. Lip., 2010].Therefore the expansion and deepening of 

studies in all directions is particularly valuable (14). 
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თბილისის სამედიცინო უნივერსიტეტი, თბილისი, საქართველო;  
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”კრიტიკულ მდგომარეობათა და კატასტროფათა მედიცინა”, ,2021,69-

70, თბილისი,საქართველო. 

 

თანამედროვე ეპიდემიოლოგიური გამოკვლევების თანახმად 

მოციმციმე არითმით დაავადებულთა რიცხვი მსოფლიო 

მოსახლეობის  1-2% შეადგენს. ამ ჯგუფის პაციენტებს აქვთ 

ჰოსპიტალიზაციის, თრომბოემბოლიური გართულებებისა და  

უეცარი კარდიული სიკვდილიანობის მომატებული რისკი [2,13]. 

წინაგულების ციმციმი იწვევს ან ამძაფრებს მარცხენა პარკუჭის 

დისფუნქციას უმეტეს პირებში; ასეთ პაციენტებში  აუცილებელია 

პაროქსიზმის   დროული კუპირება, ისეთი გართულებების თავიდან 

ასაცილებლად, როგორიცაა ფილტვების შეშუპება, ჭეშმარიტი 

კარდიოგენური შოკი;  სტატიაში წარმოდგენილია მონაცემები, თუ 

როგორ იცვლება სისხლის დენადობა და ერითროციტების 

აგრეგადობის ინდექსი მოციმციმე არითმიის პაროქსიზმისა და 

პერსისტული ფორმების დროს. კვლევები  ჩატარდა არითმიის 

ფონზე და ასევე მისი კუპირების შემდეგ.  
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javascript:;
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მონაცემების დამუშავების შედეგად, კვლევის ფარგლებში 

დადგინდა, რომ რითმის მწვავე მოშლა ახდენს   ჰემორეოლოგიურ 

პარამეტრებზე ნეგატიურ ზეგავლენას.  

რითმის აღდგენის შემდეგ შეიცვალა რეოლოგიური პარამეტრების 

მაჩვენებელი;  

ასეთი პათოფიზიოლოგიური კავშირის დადგენა ძალზე 

მნიშვნელოვანია ფუნდამენტური, გამოყენებითი 

კარდიოლოგიისათვის და არითმოლოგიისათვის.  

კვლევების წარმართვა მნიშვნელოვანია დაავადების 

მიმდინარეობის, დაავადების გართულებების სწორი გაგების, 

მკურნალობის ოპტიმიზაციისა და პროგნოზული მაჩვენებელის 

განსაზღვრის მიზნით.  

მოციმციმე არითმია სიკვდილიანობის პრედიქტორია[A.J. Camm,  

P.Kirchhof, G.Y. Lip.,  2010]. ამიტომ კვლევების გაფართოვება და 

გაღრმავება ყველა მიმართულებით განსაკუთრებულად 

ღირებულია. (14) 
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