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ABSTRACT

The aim:To establish the dynamics of reparation processes in periapical tissues in chronic granulomatous periodontitis under the influence of the developed composition based
on calcium hydroxyapatite in comparison with the generally accepted drug MTA.

Materials and methods: The main group included 52 individuals, and the comparison group — 19 patients with chronic granulomatous periodontitis. In the first experimental
subgroup, patients were obturated of the tooth root apical area with the proposed composition, and in the second experimental subgroup patients were performed obturation
of the root canal apical area with additional transcanal withdrawal of the composition into the periapical area. In the comparison group, the tooth root apex was obturated
with MTA material.

Results: Clinical studies have shown that the composition based on calcium hydroxyapatite, having osteoconductive, antioxidant and anti-inflammatory properties, activates the
synthesis of organicand mineral components, that promotes the bioreparation and regeneration processes of periapical tissues in chronic granulomatous periodontitis, which occurred most
intensively during the first 6 months after treatment. At the same time, with additional transcanal removal of the filling composition based on calcium hydroxyapatite into the periapical
area in patients with chronic granulomatous periodontitis with acquired wide tooth root apex was observed in 1.6 time better results than the method of creating an apical root canal
obturation (p <0,05), indicating a high therapeutic effect.

Conclusions: Composition based on calcium hydroxyapatite, having osteoconductive, antioxidant and anti-inflammatory properties, activates the synthesis of organic and mineral
components, which promotes the processes of bioreparation and regeneration of periapical tissues, especially in the early stages. And additional transcanal removal of the filling composition
into the periapical space causes the acceleration of the period of periodontal tissues revitalization, bioreparation and regeneration compared to the creation of the apical obturation within

the physiological tooth root apex.
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INTRODUCTION

The bone tissue regeneration after its damage by various
factors remains an urgent problem, both for medicine
in general and for dentistry in particular [1-4]. With
the latest technologies and inventions, the prevalence of
complicated caries is not only not reduced, but, according
to some authors, increases, which is associated with the
complexity of endodontic treatment and quite often -
with the absence of long-lasting positive results after its
completion [5-10].

In the conservative treatment of patients with chronic
forms of periodontitis, the main tasks remain the influence
on the microflora of macro- and microchannels with the
aim of their sterilization, hermetic root canals obstruc-
tion to prevent root canal reinfection and direct influence
on the periapical tissues with the aim of stimulation of
regenerative processes in the area beyond the apex, both
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by enhancing the body’s defenses and by influencing the
components of the endodontic filling material to accelerate
reparative processes in the periapical area [11-15].

Thus, the high prevalence of chronic forms of periodon-
titis causes the constant improvement of already developed
types of endodontic medicine and the search for new means
and methods for tight obturation of the tooth root apex
and stimulation of the revitalization and regeneration of
periapical tissues [16, 17].

THE AIM

To establish the dynamics of reparation processes in
periapical tissues in chronic granulomatous periodontitis
under the influence of the developed composition based on
calcium hydroxyapatite in comparison with the generally
accepted drug MTA.
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MATERIALS AND METHODS

71 people aged 20 to 59 years, who were suffering from
chronic granulomatous periodontitis, were under our ob-
servation. All teeth were single-rooted with the width of
the root apex 40 to 80 per ISO. Patients provided voluntary
written consent to conduct a clinical trial. The study was
confirmed and approved by the ethics committee of Danylo
Halytsky Lviv National Medical University.

The patients were divided into two groups: the main
group consisted of 52 individuals and the comparison
group — 19 patients. The main group, according to the
technique of root canal filling, was divided into two sub-
groups: patients in the first experimental subgroup were
obturated apical section of the tooth root by our proposed
composition containing calcium hydroxyapatite, a means
for revitalization and bioreparation of periapical tissues,
40% polyvinylpyrrolidone and barium sulfate (patent of
Ukraine Ne 95974) by creation the apical obturation (pat-
ent of Ukraine Ne 95967) [18, 19]; patients in the second
experimental subgroup were obturated the apical section
of the root canal with additional transcanal removal of the
composition into the periapical area.

The condition of periapical tissues was evaluated on
the basis of complaints, anamnesis, objective data and
an additional examination method - radiography [20,
21, 22]. Patients were made intra-oral radiography of the
teeth during the initial examination, after completion
of endodontic treatment and at the stages of dispensary
observation in the control periods: 6, 12 and 18 months.
The quality of root canal obturation was evaluated and the
magnitude of the destruction of changes beyond the apex
was diagnosed using the periapical index of the condition
of destruction of apical periodontitis (CDAP) in scores
E.O. Skapkareva, 2003 [23, 24].

Patients with chronic granulomatous periodontitis of
the comparison group after antiseptic treatment of the
oral cavity were performed carious cavity preparation and
tooth cavity opening, thereafter an access to root canals was
created, the tissue breakdown products were evacuated,
the length of the root canal was measured by apexlocator
using a K-file and X-ray method. Mechanical cleansing and
extension of the root canal were performed by the “Crown
down” technique using an endomotor. The crown part
of the root canal was worked out by Shaper endodontic
instruments, and ProFile instruments of various sizes and
tapers were used for the middle and the apical part of the
root canal, not reaching the anatomical tooth root apex by
3-4 mm. The apex part of the root canal was worked out
with hand-held K-and H-file type endodontic instruments
with sizes from Ne 40 to Ne 80 according to ISO using the
“RC-prep” endogel (“Premier Dental”, USA) for root canal.
Instrumental processing of the root canals was completed
at the level of the anatomical apex of the root canal under
the control of the apexlocator and radiographic method.
Medical root canal treatment was performed using end-
odontic syringes with irrigation solutions, which included
3% hydrogen peroxide solution, 3% and 5,25% sodium
hypochlorite solution and distilled water. After drying,

the root canal was filled with calcium-containing paste
«Calasept» («Nordiska Dental», Sweden) and a tempo-
rary seal was applied. At the second visit, after repeated
antibacterial and instrumental treatment of the canal, the
root apex was covered with MTA material (“Cercamed”,
Poland) and a temporary seal was applied. At the third visit,
the canal from the apical obturation level and to the root
canal orifices was sealed by central pin method or lateral
condensation method with AH Plus material («Dentsply»,
USA) in combination with gutta-percha pins. Thereafter,
the anatomical shape of the crown part of the tooth was
restored with photopolymeric light solidification materi-
als. X-ray examination was performed during the initial
examination, after completion of endodontic treatment
and at the stages of dispensary observation in the central
pin or cold lateral condensation with the restoration in
control dates.

Treatment of patients with chronic granulomatous peri-
odontitis of the main group was carried out according to
the basic method. After the opening of the tooth cavity,
evacuation of putrid masses, mechanical expansion and
antiseptic treatment of the root canal with the purpose of
prolonged impact on the periapical tissues, a paper pin,
soaked in the means for revitalization and bioreparation,
was left inside. The solution contained hyaluronic acid
modified with vitamin C and amino acids - proline, ly-
sine and glycine, as well as 1% collagen hydrolyzate, 6%
2-dimethylaminomethanol 4-acetoaminobenzoate and 1%
organic silicon in equal proportions of components (patent
of Ukraine Ne 85259). For the purpose of obturation of the
apical part of the root canal (patent of Ukraine Ne 95967)
and the removal of the therapeutic agent in the area beyond
apex, a composition in the form of a medicinal paste was
developed, which composition included the ingredients
mentioned above and calcium hydroxyapatite as well as
excipients: polyvinylpyrrolidone and barium sulfate (pat-
ent of Ukraine Ne 95974) [25]. For the apical obturation of
the root canal by the composition, plaggers of appropriate
sizes were used, and the removal of the composition was
transcanal carried out using channel fillers “Lentulo” 30-40
sizes. A cotton ball was placed on the root canal orifices and
the tooth was closed with a temporary seal for 1-2 days.
In the subsequent visit, the canal from the apical obtura-
tion level and to the root canal orifices was sealed by the
method of anatomical tooth shape with light solidification
composite materials.

RESULTS

During the examination of patients with chronic granulo-
matous periodontitis, it was found that only two patients
in the main group (3,9%) had a complaint of minor pain
while eating immediately after treatment (Table 1). By the
second or third day, all signs of inflammation had gone
away without further treatment. In the other patients - 52
persons (96,1%) of the experimental group, we observed
restoration of tooth function, which testifies to the positive
dynamics of their treatment.
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Table I. Criteria for the effectiveness of treatment of patients with chronic granulomatous periodontitis immediately after its conduct

. Pain during Mucous edemain Restoration of
Complaints . s .
L. percussion root apex projection tooth function
Examination groups
yes no yes no yes No yes No
abs. 5 14 5 14 4 15 14 5
Comparison group, % 26,3 73,7 26,3 73,7 211 78,9 73,7 26,3
n=19 o
the average indicator 0,26£0,1 0,260,1 0,210,1 0,260,1
in the group
The first abs. 1 27 1 27 0 28 27 1
experimental % 3,6 96,4 3,6 96,4 0 100 96,4 3,6
subgroup, .
n=28 theaverage indicator 5.4 4 0,06+0,04 0 0,06:0,04
in the group
abs. 1 23 1 23 0 24 23 1
The second 42
experimental % 4,2 95,8 4,2 95,8 0 100 95,8 !
subgroup,
n=24 the average indicator 0,04£0,04* 0,04+0,04 0 0,04+0,04

in the group

Note: * - the probability indicator of difference between the average indicators compared to the comparison group at p <0,05

Table II. Criteria for the effectiveness of treatment of patients with chronic granulomatous periodontitis after 6 months

Complaints in Pain during Restoration of
Comparison groups anamnesis percussion tooth function The CDAP index
yes no yes no yes No
abs. 4 15 4 15 15 4
i 0,
Compar:ls_orggroup, % 21 79 21 79 79 21 3,9+0,27
the average indicator 0,210,1 0,21£0,1 0,210,1
in the group
abs. 1 27 1 27 27
The first subgroup of o
the main group, % 4 % 4 % % 4 3,2+0,16*
n=28 the average indicator 0,0420,04 0,04+0,04 0,04+0,04
in the group
abs. 0 24 24 24
The second subgroup o
of the main group, % 0 100 0 100 100 0 2,8+0,17***
n=24 the average indicator
. 0 0 0
in the group

Note: * - the probability indicator of difference compared to the comparison group at p <0,05; *** - at p <0,001.

In the comparison group, complaints of pain during
tingling and positive percussion of the causative tooth im-
mediately after the treatment were observed in 5 patients
(21%), apart from this, 3 of them (10,7%) showed swelling
in the transient convolution of the oral mucosa in the area of
the oral cavity in the tooth root apex and tenderness during
its palpation. All patients with exacerbation of the inflam-
matory process were prescribed the drug “Nurofen”. After
conducting of additional treatment for ten days, all signs of
exacerbation of the inflammatory process were eliminated.

At the same time, the results of the studies indicate that
the index of CDAP in patients with chronic granulomatous
periodontitis of the main group both of the first and second
subgroups was 4,3 + 0,18 point, and in the comparison
group - 4,4 + 0,23 point, that indicates on the primary
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approximately the same severity of destruction processes
in periapial tissues in patients with chronic granulomatous
periodontitis.

The effectiveness of treatment largely depends not only
on the means, but also the method used in the treatment of
this pathology. During the control examination of patients
with chronic granulomatous periodontitis with acquired
tooth root apex, it was observed the maintenance of func-
tional activity of the tooth in 96,4% and 100% of patients
6 months after the endodontic treatment in the first and
second subgroups of the main group. Only one patient
(3,6%) of the first subgroup complained of minor periodic
discomfort when biting a tooth. In the comparison group,
the preserved functional tooth activity was noted in 79%
of patients, which is 20% less than in the main group. This
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Table l1l. Meaning of the CDAP index indicators (points) of patients with chronic granulomatous periodontitis 12 months after treatment

Examination groups

Terms of examination Comparison group, Main group, Main group,
n=19 subgroup 1, subgroup 2,
B n=28 n=24
6 months 3,9+0,27 320,16 280,17
12 months 3,4+£0,31%* 2,4 +£0,19%¥ 1,7 £ 0,2 ¥3%0

Note: ** - the probability indicator of difference compared to the results on 6 month of the study at p <0,01; *** - at p <0,001; ° - the probability indicator
of difference compared to the comparison group at p <0,05; °*° - at p <0,001; ¢ - the probability indicator of difference between the subgroups of the

main group at p<0,05.

Table IV. Meaning of the CDAP index indicators (points) of patients with chronic granulomatous periodontitis 18 months after treatment

Examination groups

Terms of examination Comparison group, Main group, Main group,
n=19 subgroup 1, subgroup 2,
2 n=28 n=24
12 months 34+0,31 2,4+0,19 1,7+0,2
18 months 2,4 £0,42%%* 1,3 £0,19%¥* 08+0,17 ¥¥¥

Note: *** - the probability indicator of difference compared to the group immediately after treatment at p <0,0071; °- the probability indicator of difference

compared to the comparison group at p <0,05; °*° at - p <0,001.

is due to the presence of complaints in the anamnesis of 4
patients, which was 21%. At the same time, the pain and
edema were not detected and percussion of the causative
tooth was not painful at the time of examination and pal-
pation of the mucous membrane in the area of the tooth
root apex.

In all patients of the main group with chronic granu-
lomatous periodontitis there was observed a decrease in
the area of destruction of bone tissue and its replacement
on the edges of lesions with a healthy bone tissue on ra-
diographs after 6 months after the treatment (Table 2). It
was also noted a decrease in the volume of excretion of the
filling composition into the extracellular space in patients
of the second subgroup. Instead, in the comparison group,
only 2 patients (10,5%) had an increase in the area of the
lesion beyond the apex, and the lesion of 5 people (26%)
remained unchanged. Thus, the analysis of the results
shows that only 63% of patients in the comparison group
had a positive dynamics after conducted treatment, which
was 37% less than the main group. At the same time, the
average indicator of the CDAP index in the first subgroup
of the main group was 3,2 + 0,16 point, in the second sub-
group - 2,8 + 0,17 point, and in the comparison group, the
average index was 3,9 + 0,27 point . The results indicate that
it was 1,2 time and 1,4 time lower in the first and second
subgroups, respectively, compared to the control group
and statistically significant (p <0,001).

After 12 months after treatment, analyzing the results
of clinical examination of patients with chronic granu-
lomatous periodontitis, it was established the preserved
functional activity of the tooth in 100% of patients in the
main group, and in the comparison group only in 84% of
people (16 patients) (Table 3). During the X-ray study, all
patients of the main group were observed a further reduc-
tion of the bone thinning area and replacement it with a

newly formed bone, and patients of the second subgroup
of the main group were noted the further integration of
the components of the composition in the regeneration
processes. However, the positive dynamics in the com-
parison group was observed only in 84% of patients, and
in 2 patients (10,5%) we found an increase in the size of
destruction of changes beyond the apex, and in one patient
(5,3%) - it remained unchanged. In the first subgroup, the
average index of the CDAP index decreased by 0,8 point
and became 2.4 + 0.19 point, and in the second subgroup
- by 1,1 point and became 1,7 + 0,2 point (p <0,05 ). At
the same time, in the comparison group it was decreased
by only 0,5 point and became 3,4 + 0,31 point (p <0,01).
In 11% of patients in the comparison group, the CDAP
index increased or remained unchanged, indicating that
there was no positive dynamics. However, in all patients
of the main group, the CDAP index decreased, indicating
100% positive dynamics of regeneration processes in the
periapical zone, and the fact that method of additional tran-
scanal filling creates the favorable conditions for reducing
the time of regeneration.

During the clinical examination of patients with chronic
granulomatous periodontitis with acquired wide tooth
root apex, it was observed in 100% of cases the preserved
functional activity of the tooth in the main group after 18
months after treatment, and in the comparison group in
84% of people (16 patients), (Table 4). During the analysis
of the results of radiological examination in the treatment
by the method of creating apical obturation with the
developed composition, complete recovery of periapical
tissues was noted in 8 people (28.6%), and with additional
transcanal removal of this composition into the periapical
space — in 11 patients (46%). However, in the comparison
group, restoration of periapical tooth tissues was observed
in only 3 patients, which amounted to 15,7%, and in 5
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patients (18%) the CDAP index remained unchanged.
In the first experimental subgroup it decreased by 0,9 point
and was 1,3 + 0,19 point, and in the second subgroup by
1,1 point - 0,8 + 0,17 point, which is statistically significant
(p <0,001) . In the comparison group, the average index de-
creased by 1,0 point (p <0,001). The structure and volume
of the root canal obturation was preserved in all patients
and at all stages of the patient monitoring.

DISCUSSION

In our opinion, the significantly lower percentage of
exacerbations in patients of the main group is due to the
influence of the composition components having anti-in-
flammatory and antioxidant effect on the periapical tissues
of the tooth [22, 24].

The effectiveness of treatment largely depends not only
on the means, but also the method used in the treatment
of this pathology. The decrease in the area of bone tissue
destruction and its replacement at the edges of the lesion
with the healthy bone tissue in persons of the first sub-
group, as well as the reduction of the volume of the filling
composition withdrawn into the area beyond the apex in
persons of the second subgroup of the main group testify
to the ability of the composition to biodestruction under
conditions of destructively altered periodontal tissues and
inclusion of its components in the regenerative process of
the new bone tissue formation [15,16].

It should be noted that provoding the treatment of
chronic granulomatous periodontitis with the use of the
proposed composition in the examination after 6 months
it was obtained better results than the general method of
treatment using the drug MTA. In our opinion, such a pos-
itive result of treatment of the patients of the main group
is associated with the anti-inflammatory, osteotropic and
antioxidant properties of the composition based on HA,
which promoted acceleration of the regeneration processes.
At the same time, it was noted the direct dependence of
the treatment results in the main group on the method of
filling the root canals, which was more effective in case of
withdrawal of the composition into the periapical space
[9, 11, 17].

According to clinical and radiological studies of patients
12 months after treatment, we can state that the frequen-
cy of exacerbation cases of the inflammatory process in
patients with chronic granulomatous periodontitis is
higher when sealing with the drug MTA compared to the
proposed composition. And the speed of the regeneration
process is better when applying a composition based on
calcium hydroxyapatite compared to the generally accepted
drug MTA. In 11% of patients in the comparison group, the
CDAP index increased or remained unchanged, indicating
that there was no positive trend. At the same time, the
CDAP index decreased in all patients of the main group,
indicating 100% positive dynamics of regeneration pro-
cesses in the periapical zone, and the method of additional
transcannal filling creates favorable conditions for reducing
the time of regeneration [10, 24].
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The results of studies throughout the observation period
for patients with chronic granulomatous periodontitis
showed that the intensity of the regeneration processes
was quite high with the highest activity during the first
6 months after treatment. Additional transcanal removal
of the composition into the area beyond the apex was 1,6
time more effective after 18 months compared to the group
where the treatment was performed by the method of apical
obturation (p <0,05) [17].

Summarizing the results of the study, it can be argued that
the composition based on calcium hydroxyapatite furthers
the acceleration of the regeneration processes in the periapi-
cal area and the reduction of the recovery time of patients
with granulomatous periodontitis. In particular, the results
of the study indicate that the most intensive regeneration
processes in patients of granulomatous periodontitis of the
main group took place during the first 6 months of obser-
vation after treatment. In our opinion, this is due to the
influence of organic components of the composition, which
during this period are more intensively releasing from the
dosage form and stimulate bioregeneration processes and
exhibit anti-inflammatory properties. At a stage of 12-18
months, a similar trend remains, which is due to the osteo-
conductive properties of hydroxyapatite [7, 15, 16].

CONCLUSIONS

1. Composition based on calcium hydroxyapatite, having
osteoconductive, antioxidant and anti-inflammato-
ry properties, activates the synthesis of organic and
mineral components, which furthers the processes of
bioreparation and regeneration of periapical tissues
in chronic granulomatous periodontitis, especially in
the early stages.

2. Additional trans-channel withdrawal of the filling com-
position into the periapical area causes the acceleration
of the revitalization, bioreparation and regeneration
periods of periodontal tissues compared to the creation
of an apical obturation within the physiological apex of
the tooth root, which provides a high therapeutic effect.

3. For the treatment of patients with chronic granuloma-
tous periodontitis, especially with the acquired apex of
the root of the tooth, in order to accelerate the repair
processes of the tissue beyond the apex, it is possible
to recommend the proposed osteotropic composition
based on calcium hydroxyapatite, which will stimulate
the biorevitalization and reparation of tissues beyond
the apex.
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