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Relevance.  

The inflammatory process in the periodontium in people over 50 years of age is the cause of 

tooth extraction in more than 50% of cases. Currently, after endodontic treatment, which was 

previously carried out using resorcinol-formalin and zinc oxide–eugenol pastes, X-ray examination of 

teeth revealed periapical destructive changes in 80% of cases and in 50% of cases - the condition of 

poorly sealed root canals. The method of filling root canals with "one paste", as well as the resorcinol-

formalin method for impenetrable root canals does not guarantee their high-quality obturation and can 

lead to the development of periapical foci of chronic infection. This indicates the importance of high-

quality endodontic treatment, which allows to prevent microbial contamination, as well as the impact 

of their waste products on surrounding tissues. 

New technologies and methods used in clinical practice lead to a reduction of destructive 

processes in the tissues around the teeth and complete functional rehabilitation. In this regard, special 

attention is paid to the development of scientifically based concepts for improving the currently used 

clinical and functional apparatus and modern methods of root canal treatment. The substantiation of 

complex treatment mechanisms for patients with various clinical forms of apical periodontitis, the use 

of new physiotherapeutic methods in the treatment, and the evaluation of the effectiveness of treatment 

are considered one of the urgent problems of our time[1.3.5.7.9.11.13.15.17]. 

To improve the early diagnosis of chronic apical periodontitis in patients and to improve 

complex treatment methods. In this regard, tasks such as improving the efficiency, quality and 

popularity of medical care, as well as the formation of a system of medical standardization, the 

introduction of high-tech methods of diagnosis and treatment have been identified. These tasks, the 

improvement of methods of endodontic treatment of chronic apical periodontitis using modern 

physiotherapy methods and the justification of the effectiveness of treatment are considered one of the 

most relevant scientific areas of modern dentistry. 

The prevalence of complications of dental caries – pulpitis and periodontitis - is significantly 

higher and reaches 93.2%. Patients with chronic apical periodontitis (CAP) account for 30-35% of the 

total number of patients attending the therapeutic dental department (Manuilova E.V., Mikhalchenko 

V.F., 2014; Sirak S.V. et al., 2014). HAP is considered to be the cause of common somatic diseases 

such as rheumatism and glomerulonephritis, causing chronic intoxication and sensitization of the body, 

which pose a great danger to the body, and can also lead to tooth loss. The treatment of periodontitis 

consists in opening and expanding the tooth cavity in the apical region, mechanical treatment, 

antiseptic treatment of the root canal and elimination of inflammation by its obturation (Abdulkhakova 

N.S., 2022). 

In terms of the frequency of visits to medical institutions, HAPS occupy the third place after 

dental caries, as well as pulpitis (Tarasenko S.V., 2015; Sevbitov A.V., 2016; Tarasenko S.V., 2016; 
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Shayymbetova A.R., 2017). Among those who apply to the department of therapeutic dentistry, 

patients with various forms of HAP make up 30-40% (Radyshevskaya T.N., 2016; Tarasenko S.V., 

2016; N.N. Dessaune., 2018). 

HAP is most often observed in people of working age, it develops as a result of complications 

of dental caries (Kuratov I.A., 2015; Tarasenko S.V., 2015; Rosenbaum A.Yu., 2017; N.S. Soukos., 

2006). According to Demyanenko S.A. et al., the frequency of severe caries in people aged 34-47 

years, leading to the development of HAP, reaches 50% (Demyanenko S.A., 2017). At the same time, 

a significant part of them are considered to be patients of working age (Aksenova T.V., 2014). 

In 75% of cases, HAP develops in patients with conservative treatment of pulpitis or 

periodontitis in the anamnesis (Huh J.K., 2016; Iordanishvili A.K., 2017). According to Ananyeva 

V.A. et al. (Ananyeva V.A., 2016), chronic destructive periodontitis in more than a third of cases is 

the result of improper endodontic dental treatment, the quality of its transfer clarifies the prognosis of 

restoration of tooth function. 

Thus, the prevalence of HAP among children aged 6-12 years exceeds 60% (Samokhina V.I., 

2014). Factors affecting the formation of HAP in children are atmospheric pollution with iron, 

nitrogen, hydrocarbons, toluene, manganese, excess iron in drinking water and lack of calcium 

(Samokhina V.I., 2014). The most frequently identified cause of HAP in children remains a 

complication in the form of caries, which ultimately leads to tooth extraction in more than half of all 

cases and creates conditions for the formation of secondary adentia, in which 85-98% of patients 

develop other dental diseases (Atezhanov D.O., 2017; Zamulin D.O., 2017). According to statistics, 

tooth loss as a result of HAP in children aged 14-15 years reaches 5.5 – 8% (Demyanenko S.A., 2017). 

According to Valeeva Z.R. et al., in more than 60% of cases, the removal of the first and second molar 

teeth in children occurs as a result of an exacerbation of the chronic inflammatory process – HAP and 

periapical abscess (Valeeva Z.R.). It is the high frequency of HAP in molar teeth that can be associated 

with its eruption, the morphology of the tooth cavity, as well as the appearance of microorganisms in 

carious cavity, as well as their rapid penetration into the root canal system (CCM) (Kukushkin V.L., 

2017). 

HAP is also one of the main causes of tooth loss and the development of a number of somatic 

diseases, so the problem of its treatment is very relevant (Shashmurina V.R., 2018). Its destructive 

forms (granularization, granulomatous, cyst granulomas) are more common among HAPS 

(Radyshevskaya T.N., 2016; Tarasenko S.V., 2016). The prevalence of destructive forms of chronic 

periodontitis in the structure of periodontal diseases ranges from 9% to 21% (Gbadebo S.O., 2014). 

The causes of HAP can be infectious, traumatic and medicinal in nature (Yarmova E.N., 2015; 

Tarasenko S.V., 2016). Traumatic HAP is the result of damage to the tooth: injuries, microtrauma, 

fractures, damage to the tooth as a result of overload, etc., which leads to the destruction of the 

periodontium and the position of the tooth and causes the deep development of inflammation. 

Drug HAP can develop as a result of ingestion of aggressive substances into the tissues of the 

upper periodontium (deactivating drugs, antiseptics, formalin, ethylenediaminetetraacetic acid 

(EDTA), etc. (Yarmova E.N., 2015). This leads to the development of an acute apical inflammatory 

process (Yarmova E.N., 2015). 

Traumatic and drug-induced AP is often aggravated by the association of pathogenic microflora 

and, accordingly, passes into infectious AP (Yarmova E.N., 2015). Infectious AP is often a 

complication of pulpitis, as a result of which pathogenic microflora penetrates into the periodontal 

ligaments through the apical opening and forms an inflammatory focus around the apical surface of 

the tooth root (Yarmova E.N., 2015; Mozgovaya L.A., 2013). Also, in endodontic treatment, 

periodontal damage is important, in which the infectious composition of the root canal exits from the 

tip of the root into the periapical region (Yarmova E.N., 2015). 
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It should be noted that, depending on the path of penetration of infectious agents, AP is divided 

into intradenal and extradenal types (Metzger Z., 2013). The inflammatory process in extradental AP 

develops due to the passage of infection through the surrounding tissues (sinusitis, osteomyelitis, etc.) 

(Metzger Z., 2013). 

In Uzbekistan, HAP is treated in several ways, and in 14% of cases, the source of foci of chronic 

infection is the non-sealed root canals of teeth, and in 76.4% of cases, it was found that teeth with 

partially sealed canals are the cause (Boimurodov Sh.A., 2014). Earlier, an X-ray examination 

conducted after endodontic treatment using resorcinol-formalin and zinc dehydrogenol paste revealed 

periapical destructive changes in 80% of cases and in 50% of cases poorly sealed root canals (Kamilov 

H.P., 2010; Shamsiev R.A., 2016). In the work of Popova I.I., it was shown that the quality of root 

canal filling is only 71.2% of cases, according to other authors, it was shown that X-ray control is 

carried out in 69.4% of cases (Shamsiev R.A., 2018; Azamatovich S.R., 2019). 

Methods of filling root canals with "one paste", as well as the use of the resorcinol-formalin 

method in impenetrable root canals do not guarantee their high-quality obturation and can lead to the 

development of periapical foci of chronic infection (Zoirov T.E., 2016; Yusupalieva D.B., 2019). This 

underlines the importance of high-quality endodontic treatment, which allows to prevent the effects of 

microbial contamination, as well as their waste products on surrounding tissues (Zoirov T.E., 2016; 

Yusupalieva D.B., 2019). Clinical experience has shown that the delayed root canal filling method 

significantly expands the dentist's capabilities in the conservative treatment of chronic apical 

periodontitis, makes endodontic treatment safer, more physiological and allows you to determine the 

result in advance [2.4.6.8.10.12.14.16.18.20.22.24.26.28.30.32]. 

The purpose of the study The aim is to increase the effectiveness of the treatment of chronic 

apical periodontitis by improving endodontic treatment using the method of fluctuation separately and 

in combination with apex-forez. 

the etiology and pathogenesis of the development of chronic apical periodontitis, taking into 

account the urgency of the problem, the place of microflora and its role in the formation of the disease, 

methods of X-ray examination in the diagnosis and treatment of the disease, based on scientific sources 

of domestic and foreign researchers, analyzed and made conclusions on modern endodontic problems 

and solutions in the treatment of the disease. 

The patients involved in the study were divided into 4 groups depending on the type of treatment 

performed: the teeth of the patients of the first group (n=14) were treated in the traditional way. At the 

same time, endodontic treatment of the dental canals was performed using the Crown-Down method, 

the canals were treated with an antiseptic 1% chloramine solution and 2% sodium hypochloride 

solution. 

The teeth of the patients of the second group (n=15) were treated with depophoresis with the 

"Original II" device (Germany) used in addition to the traditional method. With the method of 

depophoresis with copper-calcium hydroxide, the carious cavity was initially necroectomized, the 

tooth cavity was opened and the root canals were mechanically and medicinally treated. To achieve 

sufficient effectiveness and lasting effect, three depophoresis sessions were used with an interval of 8-

14 days. 

In addition to the traditional method, apex-forez was used in patients of the third group (n=19). 

To do this, a Teflon-protected silver-copper electrode was used, pre-elongated (by 2/3 - 1/2 the length 

of the root, up to 25 file sizes), inserted into the root canal soaked in saline solution. 

To do this, using a sterile paper absorber, material is taken from the root canal of the tooth and 

placed in a semi-fertile nutrient medium for transportation. Under anaerobic conditions, pure cultures 

of obligate and facultative anaerobic bacteria were planted in oxygen-free anaerostats containing 80% 

nitrogen, 10% hydrogen, 10% carbon dioxide, with the addition of gemin (5 mg/l) and menadion (0.1 
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mg/l) using hemagar-Brain-Art Infusion from Difso". A Palladiev catalyst was used to reduce oxygen 

residues. Biochemical identification of pure cultures was carried out using API (France) and Roche 

(Germany) test systems. The results were recorded in an anaerostat at 37oC in Petri dishes after 7 days 

of incubation. 

To analyze and compare the results of X-ray examination, the periapical index PAI proposed by 

D.Qrstavik et al. (1986) and modified by A.M.Solovyova (1999) was used. 

The results of the microbiological study showed that before the start of various treatment 

methods, a diverse microbial landscape in the form of obligate and facultative anaerobic bacteria was 

revealed in the material obtained from the root canals of teeth. The studied material revealed the largest 

number of streptococci and staphylococci: Str.sanguis - in 52% of patients, Str.mutans - in 68% of 

patients, Str.salivarius - in 52%, St. Louis.epidermidis - in 41% of patients. In addition, 38% of patients 

had Peptostreptococcus anaerobius in their root canals, and 12% had Clostridium spp. and 14% have 

Candida albicans [19.21.23.25.27.29.31.33.35]. 

A study of anaerobic bacterial strains from the root canal of teeth before treatment showed that 

the growth retardation zones in all strains of facultative anaerobic bacteria were less than 5.1 (3.7-5.0 

mm) in the treatment of chronic apical periodontitis with traditional therapy. During depophoresis with 

copper and calcium hydroxide, the current strength is 1.5 mA X minutes, when applied - 4.9 (3.5-4.8 

mm). Such values of inhibition of growth of the test culture in accordance with the existing criteria for 

evaluating antibacterial activity can be evaluated as traditional treatment and the weak antibacterial 

effect of depophoresis at a dose of 1.5 mA x minutes. In cases where the magnitude of the electric 

current during depoforesis was 2.5 mA X minutes, the diameter of the growth retardation zones 

corresponded to an antibacterial effect with moderate severity (growth retardation zones-6.8-9.3 mm). 

The most pronounced antibacterial effect was observed in cases when the dose of depophoresis was 

equal to 5 mA x minutes. All the studied bacterial colonies had growth retardation areas of more than 

15.1 mm (15.1-21.8 mm) in diameter. Based on this, it was found that the optimal doses of 

depophoresis with antibacterial action are 2.5-5 mA x minutes. 

The area of growth retardation of all strains of facultative anaerobic bacteria studied during apex-

foresis treatment of chronic apical periodontitis using a silver-copper electrode was estimated at 5.1 

mm (3.9-5.0 mm) at a dose of 1.5 mA per minute, which indicates a weak antibacterial effect of this 

dose of apex-foresis. 

During treatment, when the current was increased to 2.5 mA x minutes, the diameter of the 

growth retardation sites was 8.6-9.6 mm, which corresponds to a moderately pronounced antibacterial 

effect. The most pronounced antibacterial effect was found at a dose of apex-foresis of 5 mA x minutes, 

which means that in the colony of the studied bacteria, the diameter of the growth retardation zones 

was more than 15.4 mm (15.4-22.4 mm). 

In the case of joint endodontic treatment of chronic apical periodontitis using apex-foresis and 

fluctuation, a more pronounced antibacterial effect was observed compared to the case when they were 

used separately. Thus, the strains of anaerobic bacteria studied with the combined use of apex-foresis 

and fluoridation methods had an average diameter of 20.4 mm (17.8-24.5 mm) in the growth 

retardation zones, which indicates an antibacterial effect 4.8 times higher than the result obtained with 

conventional treatment. This is 1.6 times higher (12.8 mm, respectively) compared with depoforesis 

and 1.5 times higher (13.2 mm, respectively) compared with apex-foresis. 

It is worth noting that only 6 (7.4%) of 81 patients with chronic granulating periodontitis, in 

whom only one form of bacteria was studied in the root canals of the tooth, while in most cases (92.6%) 

causal associations involving 2 to 6 types of microbes were reported. Thus, the largest range of 

microflora was isolated from the material from patients with chronic granulating periodontitis, while 

monoinfection was not observed at all in patients with chronic granulomatous periodontitis. 
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Streptococcus and Candida were detected in all forms of the disease in patients before treatment, while 

streptococcal microflora prevailed in the associations. 

When comparing data on the quantitative and qualitative composition of microflora in the root 

canal of teeth after therapy with various types of endodontic treatment, a significant decrease in the 

amount of microflora was observed, depending on the type of treatment used (Table 1). In patients 

with diagnosed chronic apical periodontitis, with traditional treatment, contamination of the root 

canals, although it tended to decrease, but in most cases this did not lead to a significant difference 

(P>0.05). 

When applying root canal depophoresis with copper-calcium hydroxide after a course of 

treatment, the amount of microflora decreased from 7.6-9.8 Lg KOE/ml to 2.8-6.3 Lg KOE/ml, that 

is, almost 2 times. At the same time, complete decontamination (no growth of microorganisms was 

observed) It was reported in 57.8% of cases, in other cases – pollution significantly (P<0.05-0.01) 

decreased. 

It was found that endodontic dental treatment with apex-foresis using a silver-copper conductor 

leads to a significant 3.3-fold (P<0.05-0.01) decrease in all types of microflora from 7.5-12.1 Lg 

KOE/ml to 1.9-4.1 Lg KOE/ml, especially Str.sanguis, Str.mutans, Str.salivarius and Clostridium spp. 

there is a clear decrease in the content (Table 1). Complete decontamination was observed in 66.8% 

of patients. It follows from this that the treatment of chronic apical periodontitis using apex-foresis 

had a 1.3 times greater antibacterial effect than depoforesis the root canal. 

Thus, the data obtained showed the most pronounced (1.5-2.5 times greater) antibacterial 

efficacy of the treatment method in combination with silver-copper conductor apex-foresis and the 

method of fluctuation in facultative anaerobic microbial relationships, which are most common in 

periodontitis, as well as the most resistant to antimicrobial effects. 

Of the 81 patients with granularization and granulomatous forms of chronic apical periodontitis 

(108 multi-root teeth) who participated in the study, 31 (38.3%) were men, and 50 (61.7%) were 

women. Of the 31 men, 17 (54.8%) reported granularizing periodontitis (in 26 multi-root teeth) and 

14 (45.2%) reported granulomatous periodontitis (in 26 multi-root teeth). Of the 50 women, 28 (56%) 

were diagnosed with granularization periodontitis (in 28 multi-root teeth) and 22 (44%) with 

granulomatous periodontitis (in 28 multi-root teeth). 

Conclusion. When analyzing the results of treatment of granulomatous and granularizing 

forms of chronic apical periodontitis using various types of therapy, 6 (28.5%) patients out of 14 who 

received traditional treatment had complications on the 7th-14th day of treatment in the form of pain 

in the area of the treated tooth and gum hyperemia. Similar complications were reported with the use 

of root canal depoforesis in 2 patients (13.3%) out of 15 men and women, with apexoresis in 19 patients 

- in 1 patient (5.2%), and in 33 patients no complications were detected at all with the combined use 

of apexoresis and fluoridation. 
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