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Abstract 

To date, teeth with inflammation in the periapical tissues, including destructive ones, often give non-

abating exacerbations by conservative treatment, and they are removed. The article displays the clinical 

and laboratory results of a study of the effectiveness of hirudotherapy in combination therapy of 

inflammatory diseases of the endodontic. In recent years, a number of new drugs and methods for the 

treatment of chronic apical periodontitis have been proposed. The arsenal of new drugs for endodontic 

practice is extensive, but the result of treatment is often not optimistic.  The purpose of the study was to 

conduct a clinical and laboratory analysis of the method of hirudotherapy to increase the effectiveness of 

treatment of chronic apical periodontitis. Based on clinical and laboratory data, the local course of the 

inflammatory process was studied, including cases when using hirudotherapy in patients with acute 

exacerbation of chronic apical periodontitis. Hirudotherapy allows one to stop inflammatory syndrome in 

earlier periods and reduce the time of treatment.  The use of hirudotherapy in the combination with 

conventional endo therapy of patients with chronic apical periodontitis result in pronounced anti-

inflammatory, analgesic, and vasoconstrictor effect that increases the effectiveness of treatment of 

chronic apical periodontitis. 
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Introduction 

A wealth of experience has been gained in the 

treatment of chronic apical periodontitis. 

Conservative, conservative surgical and 

surgical are some of the many methods used 

in the treatment of apical periodontitis. The 

choice of method and drugs used is 

determined by the etiology of chronic apical 

periodontitis and the clinical picture of the 

course of the disease.  

Conservative treatment is indicated when 

there is sufficient opportunity to influence 

the inflammatory process in the periapical 

region through a root canal. Among 

alternative methods of treatment there are 

physiotherapeutic procedures (potassium 

iodide electrophoresis, copper-calcium 

depophoresis, etc.). 

These procedures are sufficiently able to stop 

the inflammatory process in the 

periodontium, as well as stimulate reparative 

processes in bone tissue [1, 2].The number of 

contraindications, such as benign and 

malignant neoplasms, hypertension, 

pregnancy, cardiovascular insufficiency of 1-2 

degrees, and, finally, intolerance to 

physiotherapy procedures limit or make the 

use of these methods impossible.  

Conservative-surgical methods allow saving 

the entire tooth or part of it, to create 

conditions for the functioning of the tooth, 

followed by prosthetics. Surgical methods are 

indicated in cases of failure of conservative 

treatment. But in these cases, there is a  
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violation of the anatomical and functional 

integrity of the dentition, caused by turning 

off part of the teeth from the function [3, 

4].Endodontic treatment is aimed at 

eliminating the inflammatory focus and 

qualitative obturation the canals in order to 

preserve the tooth and its functional ability.  

The complex anatomy of the endodontic, the 

high virulence of microorganisms and the 

diversity of microflora often do not allow 

100% to prevent its impact. For the 

treatment of chronic apical periodontitis in 

modern dentistry, various methods and 

medicines are used, the choice of which is 

primarily determined by both the etiology 

and the clinical picture of the disease. The 

methods and medicines used are not always 

sufficiently effective. Despite the quality 

endodontic treatment, there is often no 

complete restoration of bone tissue in the 

zone of destruction.  

The use of antibiotics, immunomodulators, 

steroid and non-steroidal anti-inflammatory 

drugs, physiotherapy methods for the 

treatment of the chronic apical periodontitis 

is limited due to individual intolerance, 

concomitant, and allergic diseases. In this 

regard, the traditional treatment methods 

and, in particular, hirudotherapy is 

attracting attention of more and more 

dentists, because it has a systemic and 

multicomponent effect on the course of the 

inflammatory process, which is due to the 

presence of biologically active substances in 

the composition of the salivary gland 

secretion of the medicinal leech [5, 8].  

Until recently the use of hirudotherapy and 

in dentistry, until recently, was minimal. 

Currently, there are reliable data on the 

effectiveness of hirudotherapy in various 

dental diseases [9, 11]. The secretion of the 

salivary glands of the medicinal leech 

includes hirudin.  

This is a highly specific inhibitor of the 

enzyme thrombin, a direct-acting 

anticoagulant. The effect of blocking blood 

coagulation at the stage of fibrinogen into 

fibrin is associated with its action. According 

to Walsmann P. et al., 1981, the presence of 

hirudin slows thrombin activation of 

coagulation factors V, VIII, XIII. Hirudin 

prevents thrombosis, increases the total 

clotting time, and thrombin and 

thromboplastin times of blood plasma.  

In addition, Wallis R., 1988, studies have 

shown that hirudin inhibits platelet release 

and aggregation by inhibiting the binding of 

thrombin to platelet receptor proteins, which 

distinguishes it from other thrombin 

inhibitors. Rapid penetration of the complex 

through the cell membrane, attachment to 

the damaged area of the vascular wall and to 

the wall thrombus, followed by lysis of the 

fibrin clot.  

The destabilizing complex also interferes 

with thrombosis due to the blockade of 

thrombin, kallikrein (kininogenase) of 

plasma, platelet aggregation, and adhesion 

[12, 13, 14].Anti-inflammatory effect of 

hirudotherapy and provided by the presence 

in the medicinal leech secretions proteinase 

inhibitors - bdellins that inhibit trypsin, 

acrosin, plasmin, and Eglin, inhibitory alpha-

chymotrypsin, chymosin, subtilisin and 

neutral protease of human granulocytes [15, 

19].  

Hirustasin, which has thrombolytic and anti 

inflammatory effects, was isolated in 1994. 

The composition of the secretion of the leech 

includes the highly active hyaluronidase. It 

provides the efficiency of diffusion of other 

biologically active substances of the secretion 

into the tissue, increasing their permeability, 

increasing tissue metabolism, and ensuring 

the anti-ischemic effect of hirudotherapy [20, 

24].Despite the vast amount of materials and 

methods in modern endodontic practice, the 

effectiveness of endodontic treatment and 

tooth preservation has not been sufficiently 

solved. [24]. 

Improving the quality of treatment and 

preventing complications, both in the process 

of endodontic treatment and after, remains 

an urgent task. The goal of this study was to 

appreciate the effectiveness of hirudotherapy 

in complex treatment of chronic apical 

periodontitis with exacerbations and non-

exacerbations based on dynamic observation 

with using clinical, laboratory, and functional 

methods research. 

Materials and Methods 

This work was done at Sechenov University 

with supported by the "Russian Academic 

Excellence Project 5-100". The material of the 

study was the data of examination and 

treatment of 49 patients with chronic apical 

periodontitis in the acute stage.  
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Divided into 2 groups: the main (25) and 

comparison (24). All research methods under 

this article have been conducted in 

accordance with the relevant guidelines and 

regulations. All experimental protocols were 

approved by the Local Ethics Committee of I. 

M. Sechenov First Moscow State Medical 

University (Sechenov University) protocol 

number № 10-16 from 09.11.2016. Prior to 

the study, informed consent was obtained 

from all patients for the upcoming study.  

The control group consisted of patients (10) 

without the endodontic disease. The study 

was performed in double-blind. We used 

clinical, laboratory, and statistical methods. 

Clinical methods included data from 

anamnesis, general somatic pathology, 

hygienic condition of the oral cavity, 

periodontal status, and severity of the 

endodontic inflammatory process. The 

secretion of unstimulated mixed saliva in the 

morning hours on an empty stomach was 

determined by collecting into a measuring 

tube for 10 minutes.  

The absolute number of cells in 1 ml of mixed 

saliva was counted. In smears stained by 

Romanovsky- Giemsa, the number of 

neutrophils and epithelial cells (per 300 cells) 

was counted; the data obtained were reduced 

to the sialogram. To determine the content of 

lysosomal-cationic proteins in neutrophils, 

smears of mixed saliva were stained with 

intense green.  

In the combination therapy of patients with 

chronic apical periodontitis, medical leeches 

(Hirudo medicinal is) grown on the biofactory 

of JSC “Rosfarmaciya” M3 RF according to 

uniform standards. The use of the medicinal 

leech (MP) in the complex treatment of 

chronic apical periodontitis was carried out 

according to the method developed by the 

authors.  

Before the start of the session, the 

hirudotherapy and the patient were 

acquainted with the upcoming procedure and 

received consent for treatment. After that, 

the medicinal leech was applied to the 

mucous membrane of the alveolar process in 

the projection area of the root of the causal 

tooth from the vestibular side, Figure 1. The 

aspiration method was used. The procedure 

lasted an average of 15-20 minutes, Figure 2.  

A forced stop was not performed, since, as the 

leech quenches its hunger, it releases from 

the patient, as shown in Figure 3. Bleeding in 

patients stopped on its own, as in Figure 4. 

One procedure involved the application of 1-2 

medical leeches. With exacerbation of the 

chronic apical periodontitis, 3-5 MPs were 

used for a treatment course. In the case of a 

pronounced destructive process in the 

periapical region, treatment was prolonged, 

and 7-15 medical leeches were used. X-ray 

quality control of treatment was carried out. 

Before treatment and 6 months after 

treatment (Figure 5-6). 

 

         
Fig. 1:  Leech insertion at treatment site 
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Fig. 2: Leech beginning to feed itself 

 

Fig. 3:  Leech releasing the patient 

 

 
Fig. 4: End result after the leech release the patient 
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Fig. 5:  Exacerbation of chronic periodontitis 

 

 
Fig. 6:  Long-term results of treatment after 6 months 

 

Results and Discussions 
The distribution of teeth (54) treated for 

exacerbation of chronic apical periodontitis is 

presented in Table 1. 

Table 1: The distribution of teeth treated for exacerbation of chronic apical periodontitis. 

№ Observation groups Numbers Total 

Single rooted Multiple or Multi rooted 

1 Core group 15 13 28 

2 Comparison group 14 12 26 

 Total 29 25 54 

 

Before treatment (day 1), semi-quantitative 

assessment of the severity of pain in patients 

with exacerbation of chronic apical 

periodontitis, the main group, and the 

comparison group was not significantly 

different. In the second visit, the intensity of 

pain was significantly reduced in patients of 

the main group, and in the third - the pain 

practically disappeared, i.e., it noted a 

pronounced analgesic effect hirudotherapy. 

In the comparison group, the severity of pain 

on the 3-5th day decreased, but on the 7-10th  

day remained significantly higher than with 

hirudotherapy and. conceivably analgesic 

effect of hirudotherapy due to the fact that 

under the influence of salivary gland 

secretion of the medicinal leech reduced 

levels of bradykinin and kallikrein, which, 

together, with a substance P mediates pain. 

Along with the analgesic effect, 

hirudotherapy had a pronounced 

vasoconstrictor effect. The edema and 

hyperemia severity indexes in the patients of 

the main group decreased in the dynamics of  
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treatment, and the edema completely 

disappeared by the 3rd visit. By 7-10 days in 

the comparison group, hyperemia and edema 

decreased but did not disappear. The anti-

edematose effect of hirudotherapy may be 

associated with improved microcirculation in 

the oral mucosa and periodontal disease  

manifested in an increase in vascular tone, 

blood flow efficiency, and the area of 

functioning capillaries. Indicators of the total 

score (in points) of the severity of clinical 

manifestations of acute exacerbation of 

chronic apical periodontitis in the main group 

and the comparison group in the dynamics of 

treatment (Table 2). 

 

Table 2: Indicators of the total score (in points) of the severity of clinical manifestations of acute exacerbation of 

chronic apical periodontitis 

 

Visit day number 

 

Groups 

 

Significance of Differences 

The main Comparisons 

1st 8.70 ± 0.47 8.63 ± 0.50 > 0.005 

3-5th 1.50 ± 0.40 5.63 ± 0.68 <0.001 

7-10th 0.30 ± 0.15 5.25 ± 0.75 <0.001 

 

In the main group of patients with 

exacerbation of chronic apical periodontitis, 

who used hirudotherapy, on the 3-5th day of 

treatment, the total indicator of clinical 

manifestations decreased 5.8 times, and on 

the 7-10th day - 29 times. In the comparison 

group, the decrease in the total index was 

less pronounced. On the 3-5th day of 

treatment, the index decreased 1.5 times, 

and on the 7-10th day-1.6 times.  

Thus, according to clinical data, the use of 

hirudotherapy in patients with exacerbation 

of chronic apical periodontitis revealed 

clinical improvement in the patients' 

condition associated with the rapid resolution 

of the inflammatory process and due to the 

pronounced analgesic and decongestant effect 

of the secretion of the medicinal leech 

secretion. Indicators of the amount of 

secretion of unstimulated mixed saliva in the 

compared groups did not significantly change 

during the treatment process.  

Indicators of cytosis and absolute neutrophil 

content in mixed saliva in patients with 

exacerbation of chronic apical periodontitis 

with conventional endodontic treatment and 

combined it with hirudotherapy were 

significantly higher than in healthy if u 

(Table. 3). In the compared groups, the 

cytosis and absolute neutrophil counts did 

not significantly differ in the compared 

groups. 

 

Table 3: Results of cytological and cytochemical study unstimulated mixed saliva of patients with exacerbation of the 

chronic apical periodontitis and the main group and the comparison group 

 

Groups observations 

Options 

 

Control 

group 

The main Comparative 

Dates (visits) Dates (visits) 

1 2 3 1 2 3 

Cytosis (x10 6 in 1 ml) 0,68±0,08 1,60±0,21 1,68±0,41 1,14±0,21 1,33±0,02 1,03±0,32 2,18±0,31 

Neutrophils (x10 6 in 1 ml) 0,09±0,01 1,28±0,23 0,43±0,13 0,24±0,09 1,09±033 0.84±0,04 0,61±0,22 

Lysosomalnation proteins 

(SCS) 

0,67±0,01 0,27±0,09 
0,55±0,13 

0,78±0,14 
0,33±0,02 0,42±0,05 

0,45±0,09 

Notes: * - p < 0.05; ** - p <0.01 - reliability of differences in the indices of the compared groups 

 

In the main group, in the third visit, the 

index of cytosis of mixed saliva decreased 

significantly, in the comparison group-

significantly increased. The absolute 

neutrophil content in mixed saliva in the 

compared groups decreased during the 
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treatment process (Table 3). However, with 

hirudotherapy in the third visit, the absolute 

neutrophil content was 5.3 times lower than 

before treatment, and in the comparison 

group, respectively, 1.8 times. Thus, during 

hirudotherapy, there is a more pronounced 

tendency to a decrease in the content of 

neutrophils in mixed saliva, which reflects 

the anti-inflammatory effect of the medicinal 

leech.  

The results of a study of the content of 

lysosomal-cationic proteins in neutrophils of 

mixed saliva in patients of the main group 

and the comparison group show that under 

the influence of hirudotherapy, normalization 

of the state of the oxygen-independent 

bactericidal system of neutrophils is 

observed, which reflects the activation of 

local nonspecific immune defense 

mechanisms.  

According to clinical and laboratory studies, 

it has been revealed that hirudotherapy 

during exacerbation of apical periodontitis 

relieves an edematous, painful, inflammatory 

syndrome and reduces the treatment time. 

The use of hirudotherapy in apical 

periodontitis prevents the development of an 

exacerbation of the disease after endodontic 

treatment. 

Conclusions  

Application hirudotherapy in the 

combination therapy of patients with chronic 

apical periodontitis has a pronounced anti-

inflammatory, analgesic, and decongesting, 

detoxification effects. Hirudotherapy allows 

one to stop inflammatory syndrome in earlier 

periods and reduce the time of treatment.  

The use of hirudotherapy is advisable to 

prevent the activation of the inflammatory 

process in patients with endodontic diseases 

during and after the endodontic intervention. 

Hirudotherapy of patients with chronic apical 

periodontitis normalizes the independent 

oxygen system of lysosomal-cationic proteins 

in neutrophils and activates the mechanisms 

of local non-specific immune defense. Thus, 

the analysis of the method of hirudotherapy 

in the combination therapy of diseases of 

endodontics showed its effectiveness. 

However, according to the cytological study 

revealed earlier clinical recovery, compared 

with morphological. 
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