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ABSTRACT

The aim: To study the effectiveness of chronic apical periodontitis treatment by the combined use of ultrasonic treatment of root canals and multicomponent antimicrobial gel
according to the results of clinical and microbiological researches.

Materials and methods: 64 patients with chronic apical periodontitis at the age of 18-56 years were treated. Patients were divided into two groups: the main and control. In
the main group the root canals of 36 teeth were sonicated in combination with multicomponent antimicrobial gel, in the control — 35 teeth were treated by a standard method.
The content of the root canals for microbiological studies was obtained before endodontic treatment and before permanent obturation. Frequency of content and number of
bacteria in the samples were evaluated.

Results: All samples before treatment were positive for the presence of variable bacterial flora, among which Staphylococcus epidermidis (43.9%), Enterococcus faecalis (37.9%),
Streptococcus spp. (24.8%), Candida albicans (24.4%), Fusibacterium (9.4%) were the most dominant, their number was 7.4-4.8 Ig CFU/ml. Repeated research after the proposed
and standard method of root canal decontamination has shown a significant decrease in microflora. According to the data of clinical and microbiological examination, the method
which was developed by us revealed a positive result in 86% of cases compared with 63% when treated by the standard method.

Conclusions: The effectiveness of a complex treatment method with combined use of the ultrasonicirrigation and multicomponent antimicrobial gel for root canals decontamination
in chronic apical periodontitis is demonstrated. Significant reduction of microflora growth and destruction of microbial associations, good penetration of multicomponent

antimicrobial gel into endodontic structures due to ultrasound compared with a standard method were achieved.
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INTRODUCTION

Despite the continuous improvement in the quality of
dental care, the prevalence of caries complications is 35-
47%. Chronic periodontitis remains a significant problem
due to the fact that it causes tooth extraction in 48-80% of
cases [1]. According to foreign researchers, in 4-10 years
after endodontic treatment, up to 10% of teeth with chronic
apical periodontitis are subjected to extraction [2].

The main reason for this is the presence of bacteria that
remain in the root canal system. A feature of the microbio-
cenosis of infected root canals is the complex nature of mi-
crobial associations with a prevalence of anaerobic flora [3],
among which Enterococcus faecalis stands out — an anaerobe
that is resistant to many antiseptics. Microorganisms that
persist in the dentinal tubules, the apical delta of the lateral
canals and their branches as a result of pulp destruction and
lack of blood supply maintain a state of chronic inflammation
[4]. The chronic foci of infection changes the reactivity of the
body and increases the resistance of microorganisms to anti-
bacterial agents, so the fight against foci of chronic infection
in the periodontal ligament is of paramount importance [5].

To eliminate microorganisms from the infected root
canals system, it requires a widespread introduction of
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a modern strategy for endodontic antimicrobial therapy,
including thorough antiseptic treatment using medicines
of selective action [6-9]. An important component of the
success of endodontic treatment of the teeth is the com-
plete and qualitative preparation and obturation of the
root canal [2, 10].

The task of the dentist at this stage of treatment is to
remove the biofilm and smeared layer from the root canal
system [9]. In recent years, ultrasonic systems for biome-
chanical treatment of root canals have emerged. The action
of ultrasound based on the effects of cavitation, acoustic
flow, bactericidal effects and increased bacterial activity of
antiseptics [11, 12]. The combination of modern technol-
ogies for instrumental treatment of root canals with a new
generation of antiseptics is a promising direction.

THE AIM

The aim of this research was to study the effectiveness of
chronic apical periodontitis treatment by the combined use
of ultrasonic treatment of root canals and multicomponent
antimicrobial gel according to the results of clinical and
microbiological researches.
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MATERIALS AND METHODS

Clinical and laboratory studies were carried out in two
groups of patients of both sexes aged 18-56 years: the main
and control. In 34 patients of the main group 36 teeth
were treated: 23 (63.89%) multi-rooted and 13 (36.11%)
single-rooted. There were 7 (19.44%) teeth with chronic
fibrous apical periodontitis, 18 (50.0%) teeth with chronic
granulation and 11 (30.56%) teeth with chronic granulo-
matous apical periodontitis. In 30 patients of the control
group 35 teeth were treated: 9 (25.71%) teeth with chronic
fibrous apical periodontitis, 15 (42.86%) with chronic gran-
ulation and 11 (31.43%) teeth with chronic granulomatous
apical periodontitis.

Treatment of various forms of chronic apical periodon-
titis in both groups of patients was performed for 2 visits.
During the first visit the root canal preparation was carried
out using the “Crown-down” technique with the help of
X-Smart endomotor and ProTaper system, irrigation of the
root canals — with a 3% sodium hypochlorite solution and
15% EDTA. In the main group of patients the root canals
were sonicated in combination with multicomponent
antimicrobial gel using Suprasson SP 4055 (“Satelec Sas
Acteon Division’, France). After that in the main group
of patients multicomponent antimicrobial gel (the active
components of which are metronidazole benzoate, chlor-
hexidine diacetate 2%, hydrocortisone acetate) was entered
into the root canals, in the control - a 2% chlorhexidine
gel was applied in the canals. The tooth cavity was isolated
with a sterile cotton ball, carious cavity was filled with a
temporary cement for 2 days.

On the second re-call in the main group of patients
ultrasound biomechanical treatment of root canals with
multicomponent antimicrobial gel was repeated, in the
control - standart instrumental treatment and irrigation
were carried out. In the case of positive dynamics of
treatment and checking the tooth on a hermeticity, the
root canals of both groups were obturated by method of
lateral compaction of gutta-percha with Acroseal sealer
(“Septodont”, France).

The content of the root canals served as a material for mi-
crobiological research, which was obtained on the first visit
before endodontic treatment and before permanent obtura-
tion. Sampling of material from a root canal was carried out
before the drug administration using a sterile endodontic
paper pin No. 25, which was kept in a semi-liquid transport
medium at 2-4 °C. Material plating was performed on the
media for cultivation and identification of the microorgan-
isms. Obtained results were expressed through the decimal
logarithm (lg) of the number of colonies of the forming
units (CFU), the frequency - in per cents. To justify the
choice of an antiseptic in apical periodontitis treatment, the
sensitivity assessment of obtained virulent bacteria strains
to multicomponent antimicrobial gel and chlorhexidine
gel was determined. They were applied by the disc and
hole method for gel dosage forms. The effectiveness of the
proposed method of treatment was studied according to
clinical, radiographic and microbiological studies in terms:
during treatment, after 3, 6, 12 and 18 months. The analysis
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of statistical data was performed using the method of the
Student parametric criterion according to the principle
of variation statistics. Values of p <0.05 were considered
statistically significant.

All research methods have been examined and approved
by the appropriate ethics committee and have therefore been
performed in accordance with the ethical standards laid
down in the Declaration of Helsinki (1964-2013), ICH GCP
(1996), EEC Directive No 609 (0f 24.11.1986), Orders of the
Ministry of Health of Ukraine Ne 690 of 23.09.2009, Ne 944
of 14.12.2009, Ne 616 of 03.08.2012. An informed consent
to participate in the study was received and all patients un-
derwent standard clinical examination in accordance with
the medical protocol (Order No. 566 of 11.23.2004).

RESULTS

Based on the results of microbiological researches in each
patient an association of various types of bacteria was
revealed, when studying the cultural spectrum of the root
canal content after creation of endodontic access. From
the material that was investigated, aggressive species of
pathogenic bacteria and yeast-like fungi were revealed:
Staphylococcus epidermidis, Streptococcus spp., Enterococcus
faecalis, Peptostreptococcus spp., Fusibacterium nucleatum,
Bacteroides, Prevotella spp, Candida albicans, Actinomyces
spp., Lactobacillus spp. (Tables I-1I).

As can be seen from the above tables, Staphylococcus epi-
dermidis (43.9%), Enterococcus faecalis (37.9%), Streptococ-
cus spp. (24.8%), Candida albicans (24.4%), Fusobacterium
nucleatum (9.4%) were most commonly identified in the
patients of the main and control groups before treatment.

In a quantitative study of the root canal microflora in the
patients of both groups, a high concentration of Staphy-
lococcus epidermidis (7.3 £ 1.1 Ig CFU/ml), Enterococcus
faecalis (5.5 + 0.7 CFU/ml), Streptococcus spp. (5.7 = 0.8
Ig CFU/ml), Candida albicans (5.3 = 0.9 Ig CFU/ml) were
observed before irrigation and instrumental treatment.
The amount of Peptostreptococcus spp., Fusibacterium
nucleatum, Bacteroides, Prevotella spp, Actinomyces spp.,
Lactobacillus spp. averaged 4.2 + 0.7 Ig CFU/ml.

In the main group of patients after using multicomponent
antimicrobial gel in combination with ultrasound, no microbial
associations of Enterococcus faecalis, Peptostreptococcus spp.,
Prevotella spp., Actinomyces spp., Lactobacillus spp. were revealed.

The frequency of finding other microorganisms was sig-
nificantly (p <0.001) decreased compared with the initial
results. In rare cases, Staphylococcus epidermidis (1.6 +
0.5 Ig CFU/ml), Streptococcus spp. (1.1 + 0.5 Ig CFU/ml),
Candida albicans (1.2 + 0.4 Ig CFU/ml), Bacteroides (1.2
+ 0.4 Ig CFU/ml), Fusobacterium nucleatum (1.1 + 0.3 Ig
CFU/ml) were identified.

In the control group, the detection frequency and the
number of bacteria after endodontic treatment also de-
creased compared with the initial data, however, it was
remained significantly (p <0.05) higher than in the main
group of patients. The most resistant microorganisms to
standard endodontic treatment of the root canal system
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Table I. Qualitative and quantitative content of root canal microbiocenosis in chronic apical periodontitis in the main group of patients (n=36)

Frequency of content, %

Bacteria concentration Ig CFU/ml

Kind of microorganism

Before treatment Before obturation Before treatment Before obturation

Staphylococcus epidermidis 423 18.1 7.2+1.1 1.6+£0.5%

Streptococcus spp. 24.5 11.6 5.6+0.8 1.1£0.5%
Enterococcus faecalis 384 0 5.5+0.7 0
Peptostreptococcus spp. 5.9 0 4.1+£0.6 0

Fusibacterium nucleatum 9.1 23 4.3+0.8 1.1+0.3%

Bacteroides 6.0 14 4.3+0.7 1.2+£0.4*
Prevotella spp 55 0 4.3+0.9 0

Candida albicans 23.5 5.6 5.2+0.9 1.2+0.4*
Actinomyces spp. 4.1 0 3.9+0.7 0
Lactobacillus spp. 7.8 0 4.3+0.8 0

Note: * — statistically significant differences in data comparison before and after treatment, p<0.05

Table I1. Qualitative and quantitative composition of root canal microbiocenosis in chronic apical periodontitis in the control group of patients (n=35)

Frequency of content, %

Bacteria concentration Ig CFU/ml

Kind of microorganism

Before treatment Before obturation Before treatment Before obturation
Staphylococcus epidermidis 41.8 28.9 74+1.0 5.1£0.7
Streptococcus spp. 25.1 184 5.7+0.7 4.3+0.6*
Enterococcus faecalis 37.3 18.6 5.4+0.8 3.7+0.6
Peptostreptococcus spp. 6.0 0 4.2+0.7 0
Fusibacterium nucleatum 9.7 6.4 4.8+0.8 3.2+0.5
Bacteroides 5.6 1.7 4.1+0.7 2.440.5
Prevotella spp 52 3.7 3.9+0.8 1.8+0.4*
Candida albicans 25.3 16.1 5.4+0.9 2.310.4%
Actinomyces spp. 4.3 0 4.1+0.8 0
Lactobacillus spp. 7.6 24 4.2+0.7 2.1+0.5*

Note: * — statistically significant differences in data comparison before and after treatment, p<0,05

were Staphylococcus epidermidis (33.9%; 5.1 + 0.6 Ig CFU/
ml), Enterococcus faecalis (18.6%; 3.7 + 0.6 Ig CFU/ml),
Streptococcus spp. (18.4%; 4.3 + 0.6 Ig CFU/ml), Candida
albicans (16.1%; 2.3 + 0.4 Ig CFU/ml) and Fusibacterium
nucleatum (6.4%; 3.2 + 0.5 Ig CFU/ml).

During the control examinations after root canals obtu-
ration, complications were occurred in 3 (8.33%) patients
of the main group and in 11 (31.43%) patients of the con-
trol group. Pain sensations when tooth biting and a slight
swelling of the soft tissues quickly disappeared after 2-3
sessions of UHF therapy.

The dynamics of radiographic changes in 3 months after the
treatment was practically identical in both groups of patients,
although complete bone healing in the periapical area was
not observed in any clinical cases. In 6 months on the control
X-ray images of treated teeth in the main group of patients the
absence of foci destruction in the periapical zone was revealed
in 33.33% (12/36) of cases, and reduction of focus of apical bone
resorption by % or more was evidenced in 41.67% (15/36) of
cases. In a year of dynamic evaluation in the main group of
patients the expansion of destruction focus in periapical bone

tissues was not established. At the same time, 58.33% (21/36) of
patients had complete bone healing, in 27.78% (10/36) of cases
the focus of bone destruction was decreased by ¥z or more from
the initial sizes, and in 13.89% (5/36) of patients the resorption
lesion in periapical zone was decreased by less than ¥5.

In the control group of patients in 34.29% (12/35) of
cases the lesion of resorption was decreased by % or more
ofinitial sizes, in 25.71% (9/35) of cases a partial healing of
periapical bone tissue was observed, in 17.14% (6/35) the
focus of bone destruction was not changed, in 20.0% (7/35)
of patients the widening of the periapical destruction zone
was revealed. The absence of positive dynamics during 12
months of assessment in the main group of patients was
noted in 13.89% (5/36) of cases, in the control group - in
37.14% (13/35) of cases.

DISCUSSION

As a result of microbiological studies, it was revealed that
all root canals in both groups of patients with chronic
apical periodontitis were infected with associative micro-
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flora. Facultative anaerobes from the group of gram-neg-
ative and gram-positive microorganisms prevailed in the
structure of the detected microflora. Most often identified
microorganisms were Staphylococcus epidermidis (43.9%),
Enterococcus faecalis (37.9%), Streptococcus spp. (24.8%),
Candida albicans (24.4%), Fusibacterium nucleatum (9,4%).

The proposed method of root canal treatment using ultra-
sound with multicomponent antimicrobial gel promotes rapid
canal treatment and complete removal of pulp decay products,
qualitative irrigation of additional canals. In 86.11% of platings,
the root canal microflora was sensitive to multicomponent an-
timicrobial gel and only in 62.86% of platings to chlorhexidine
gel. Performed microbiological studies have shown that mul-
ticomponent antimicrobial gel has a prononced antibacterial
effect on the mixed microflora of the root canals of treated
teeth. The use of sonicated antiseptic solutions is a complete
method for irrigation of the root canal system, including the
macrocanals and microcanals of dentin and cementum, in
which pathogenic microorganisms are located.

The traditional method of root canal decontamination
is not effective enough for influencing on the pathogenic
microflora of the root canals, especially with destructive
forms of chronic apical periodontitis. There is a danger of
further penetration of Streptococcus faecalis directly from
the dentinal tubules into the periodontal tissues, and an
increase in the number of fusobacteria and bacteroids.

Developed scheme of complex treatment of destructive
apical periodontitis using both the ultrasound and mul-
ticomponent antibacterial gel has shown microbiological
efficiency in comparison with the standard method of
periodontitis treatment.

CONCLUSIONS

1. The use of ultrasonic treatment in combination with
multicomponent antibacterial gel for root canal decon-
tamination in chronic apical periodontitis allowed to
achieve a negative growth of microflora and destruction
of microbial associations in 86% of cases, with standard
endodontic treatment — in 63% of cases (p <0.05). It proves
a high antimicrobial activity of gel and its good penetra-
tion into endodontic structures due to ultrasound.

2. A standard endodontic treatment of the root canals is
insufficient for the antiseptic action on the pathogenic
microflora of the root canals, which was found in de-
structive forms of chronic apical periodontitis.

3. Clinical and laboratory data indicate the perspectivness
and effectiveness of the combined use of ultrasonic ther-
apy of root canals with multicomponent antibacterial
gel in the treatment of chronic apical periodontitis.
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