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Abstract: The study involved 66 patients who underwent dental implantation. In the main group,
local ozone therapy was included in the complex treatment. A cytological study of neutrophilic
leukocytes and epithelial cells in saliva was performed. It was noted that in the main group after
ozone therapy, the content of neutrophilic leukocytes and epithelial cells in saliva sharply
decreased, approaching normal levels.
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Despite the successes of dental implantology, there is still a fairly large percentage of
postoperative complications (from 10% to 18%) associated with trauma, wound damage and
aseptic inflammation (peri-implantitis), leading to implant rejection, and therefore their
prevention is an important medical issue. -social task.

A priority and promising area of restorative medicine is the development of new technologies
that increase the functional reserves of a healthy and sick person, which is important for the
rehabilitation of patients during surgical interventions (Panin A.M., Ivanov S.Yu., 2002;
Ushakov R.V., Tsarev V.N., 2003; Yurchenko M.Yu., 2003).

For this purpose, in recent years, non-pharmacological methods have been widely used, aimed at
enhancing regeneration and reparative processes that contribute to the strengthening of implants,
especially in the early postoperative period (Korchazhkina 1.B., 2002; Orekhova L.Yu., 1997).

Ozone therapy has an anti-inflammatory and anti-edematous effect, normalizes microcirculation
in tissues subjected to surgery, reduces the permeability of the vascular wall, stimulates
metabolic processes and immune functions of the body, increases the oxygen content in the
blood and tissues, accelerates wound healing, has a neurotropic and analgesic effect, and also
stimulates repair processes and metabolism in bone tissue.

In connection with the above, it seems relevant to study the possibility of accelerating
regenerative processes and preventing inflammatory complications during intraosseous dental
implantation using ozone therapy in combination with the immunomodulator cycloferon, which
contributes to faster and more effective relief of the pathological process in the surgical area, as
well as speeding up the time for orthopedic prosthetics after installation of a titanium implant.

Materials and methods. All patients, in accordance with the objectives of the study, were
randomized into 2 groups: main and control. The main group included 33 patients who, in the
early postoperative period, included local ozone therapy in the traditional treatment and
prophylactic complex from the 2nd day after surgery. The control group included 33 patients
who, from the 2nd day after dental implantation surgery, were treated with a traditional treatment
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and prophylactic complex, which included hygienic treatment of the postoperative area with
antiseptic solutions (chlorhexidine, hydrogen peroxide, furatsilin), analgesics and antibiotics
according to indications.

The course of the early postoperative period was assessed in all patients starting from the second
day after surgery, then on days 6-7, 9-10 and 12 after surgery. It should be noted that ozone
therapy was well tolerated by all patients; in not a single case, not a single patient had a
deterioration in the clinical condition either during the procedure or in subsequent periods of
application of the procedure. After just 2-3 days of ozone therapy, most patients experienced
decreased pain in the surgical area, and postoperative discomfort in the oral cavity was also
significantly reduced. And after 5-6 days, patients in the main group compared to the control
group showed a more pronounced relief of the main manifestations of both local inflammation
and its signs at the level of the whole organism.

The manifestation of pain in the main group during this period was noted only in 30% of patients
versus 62% in the comparison group, swelling and hyperemia of the mucous membrane were
detected in 23% and 21%, respectively versus 51 and 46% in the comparison group, fibrinous
plaque on the suture lines in 25% of cases (in the comparison group - 42%), local temperature -
in 12% of cases (in the comparison group - 32%), subfebrile body temperature - in 3% of cases
(in the comparison group - 8%), enlarged lymph nodes - in 3% (in the comparison group - in
15%).

To objectify the signs of the inflammatory process, we studied the results of a cytological study
of saliva, as the simplest and most informative method for assessing inflammation used in
practical dentistry.

Thus, a comparative quantitative assessment of the content of neutrophilic leukocytes and
epithelial cells in saliva compared to the norm revealed a significant increase in the number of
epithelial cells in saliva in the examined patients with peri-implantitis of classes 1 and 2. Their
content in saliva, expressed in quantitative ratio when counted in Goryaev’s chamber, was
significantly increased compared with similar indicators of healthy individuals and amounted to
4.25 + 0.3 versus 1.7 £ 0.1, respectively, which was a difference of 2. 5 times.

A qualitative assessment of the state of epithelial cells showed that they were predominantly in a
mature form (stage 6 of maturation) - in 85% of cases, and only in 15% of cases stage 5 of
maturation was determined, which indicated the presence of reactive inflammation without
intensification of proliferation processes (Paraskevich JI.A ., 2002; Robustova T.G., 1999;
Askary EX., 1998; Misch S.E., 1993. Quantitative analysis of the content of leukocytes in saliva
showed that on the 2nd day after surgery there was pronounced leukocytosis compared to the
norm. Thus, the content of leukocytes in saliva (mg/l) exceeded the normal values 3 times -
2.9£0.2 with the norm being 0.9+0.1 (p<0.01).

It was found that after the 5th day of ozone therapy, the cytological picture of saliva, as assessed
by epithelial cells, was restored to the level of healthy individuals, while in the control group
these indicators approached normal values only after a month. After the 7th day of ozone
therapy, the main signs of inflammation were absent in almost all patients. And only 10% of
patients in the main group experienced slight pain in the surgical area, while in the control group
there were still various manifestations of local inflammation in 25-40% of cases. Quantitative
analysis of the leukocyte content in saliva showed that after surgery there was pronounced
leukocytosis compared to the norm.

Thus, the number of leukocytes in 1 ml of gingival fluid (in 1 square of Goryaev’s chamber) on
the 2nd day after dental implantation exceeded the normal values by more than 3 times - 2.9 +
0.3 with a norm of 0.9 £ 0, 1 (p <0.01), which, like the number of epithelial cells in saliva,
indicates the presence of an inflammatory process in tissues subjected to surgery, with
insufficiently pronounced proliferation processes.
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Table 1. Dynamics of the number of leukocytes in 1 ml of saliva (in 1 square of Goryaev’s
chamber) in patients in the early postoperative period after dental implantation (M+t).

Study Groups
Comparable | Main
Norm 0,9+0,1
Before treatment (2nd day after 2,9+0,3
surgery)... p**
After the 5th procedure (7th day after 25+0.3 11+0.1
surgery)
After the rehabilitation course (12th day
after surgery)
1 month after surgery 1,1+0,1 p* 1,0+0,1 p*
Note: P - significance of differences compared to the norm: * - < 0.05; ** - < 0.01.

Study period

1,7+0,2 p* 1,0+0,09 p*

As evidenced by the data in Table 2, after five ozone therapy procedures, there was a sharp
decrease in the number of leukocytes in patients in the early postoperative period to similar
values in healthy individuals, while in the comparison group, normalization of these values was
observed only after a month.

Early relief of the inflammatory process in the main group in the postoperative period indicates
the absence of complications. In addition, the results obtained indicate the need for earlier
inclusion (starting from the 2nd day after the operation) of a combined treatment method using
ozone therapy and cycloferon in the rehabilitation complex for rapid relief of the inflammatory
process. When carrying out rehabilitation measures after dental implantation, much attention was
paid to the correction of local resistance of the oral cavity, impaired as a result of surgery due to
tissue trauma and the formation of pain. As a result of decreased immunity, conditions are
created for the development of postoperative inflammatory complications, and reserve
mechanisms of osteoregeneration are also reduced. In many surgical interventions in dentistry
(and in surgery in general), great importance is attached to immune protection, since short-term
tissue trauma results in a number of significant changes in the parameters of the immune system.

Table 2. Time frame for relief of the inflammatory process in patients of the main and
control groups in days

Groups Number of patients Average recovery time in days
Main 33 5-6
Test 33 7-8

As follows from the data presented in Table 2, the average time for stopping the pathological
process with peri-implantitis was 5-6 days. With the traditional method of treatment, the same
form of periodontal inflammatory process was stopped only after 7-8 days. The first signs of
effectiveness in the combined method of therapy using ozone therapy appeared within 2-3 days
after the start of treatment. Our studies revealed an improvement in a number of indicators of
local reactivity of the body in patients with various forms of peri-implantitis with combined
treatment. Thus, indicators of the absolute content of neutrophils in 1 ml. of mixed saliva in
patients with various forms of peri-implantitis during combined treatment were higher than in
patients of the comparison group. At the same time, there was a pronounced tendency to
normalize the level of neutrophils. The table shows the average absolute neutrophil content in
patients with various forms of peri-implantitis over time during combined treatment.
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Table 3. Dynamics of the absolute content of neutrophils in 1 ml of unstimulated saliva of
patients during combined treatment mg/I

Absolute content of neutrophils in 1 ml of saliva (mg/l)
1 day P 4-5 day P 8-10 day P

Norm 009+0.01 1 005 | 0.1740.03 | <0.05 | 011002 | <0.05

Main group 0.29+0.03
Comparison group |  0.29+0.03 <0.05 | 0.21+0.02 | <0.05 0.16+0.03 <0.05

Groups of patients

With traditional treatment, similar neutrophil indices in patients of the compared group also
tended to normalize, but in a less pronounced form. As can be seen from Table 4, a more
pronounced difference in the normalization of neutrophil parameters was noted in the main
group of patients. These data were confirmed by the results of histological examination of peri-
implant fluid and saliva. Thus, with a comparative quantitative assessment of the content of the
studied elements in saliva and peri-implant fluid in comparison with the norm, a significant
increase in the number of epithelial cells in the oral fluid in patients with peri-implantitis was
revealed. At the same time, in patients with class 1 peri-implantitis, compared with healthy
people, the content of epithelial cells in saliva was 3 times higher - 5.1 £ 0.9 and 1.7 £ 0.1 (p <
0.001) and peri-implant fluid - 4.8 + 0.5 in comparison with gingival fluid -1.6+0.3 (p<0.001).

In patients with class 2 peri-implantitis, although the number of epithelial cells in these media
exceeded the content in healthy individuals - in saliva - 4.9 £ 0.3 and 1.7 £ 0.1 (p < 0.001), in
peri-implant fluid - 4.1 0.2 compared with gingival - 1.6+£0.3 (p<0.001), however, the
differences in this case were less significant (Tables 13, 14) than in mild cases of the disease
(class 1), which indicates about the formation of a protective reaction of the body in response to
the process of inflammation

In addition, compared with healthy people, patients with peri-implantitis showed differences in
the stages of maturation of epithelial cells. Normally, in 97% of healthy individuals, cytological
examination reveals practically mature epithelial cells and only in 3% of cases immature forms
are detected. In patients with peri-implantitis, an increase in immature cell forms was noted.

Table 4. Dynamics of the number of epithelial cells in saliva mg/l by peri-implantitis classes

(Mzw)
Groups studied, Comparable Main
study period Istclass | 2stclass Istclass | 2st class
Normal
(gingival fluid) 17201
Treatment (initial) | 5,1+0,9 PT** 4’1811*0;3 5’1};‘;&9 4,9+0,3 p1**
After 5-6 o 3,440,2 _ 2,0£0,4
procedures 3,6+0,4 p2 P1** P2* 1,8£0,2P2 P2**
2,4+0,4 P1* | 2,5+0,3 P1* 1,8+0,4 1,9+0,4
After treatment POk Pk P P
1,9+0,4 1,9+0,3 1,7+0,3 1,7+£0,4
In 1 month Pk po o po

Note: P1 - significance of differences compared to the norm; P2 - reliability of differences before
and after treatment; P< - *-0.05;**- 0.01;

Table 5. Dynamics of the number of leukocytes in saliva in mg/l (M+t)

Groups studied, Comparable Main
study period Istclass | 2stclass Istclass | 2st class
Norm 0,9+0,1

Before treatment

(baseline) 3,1£0,4 pj 3.2+0,5 3,1+0,4 3,240,5
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After 5-6 procedures | 2,4+0,4 P1*,P2* ZF?IJL S ’1393?,0 52 1,2+£0,2 P2**
1,9+0,2 *xK
After treatment  |1,8+0,3 P1* P2** p1* P 1,0+£0,1 P2%** 1,0+0,1 P2
In 1 month 1,1£0,2 PO*** |],240,2 P2*** Opgig*l

Note: P1 - reliability of differences compared to the norm; P2 - significance of differences before
and after treatment; P<-*- 0.05; ** - 0.01; *** - 0.001.

Under the influence of the course of treatment in patients with class 1 peri-implantitis, both in
the main and in the comparison groups, both quantitative and qualitative signs of epithelial cells
and leukocytes in saliva and peri-implant fluid to the level of healthy individuals. In patients
with class 2 peri-implantitis, the course of ozone therapy caused, as in class 1 patients, the
restoration of the cytological picture in the saliva and peri-implant fluid to physiological norm
values.

In the compared group in this category of patients, although there was a significant decrease in
the number of epithelial cells and leukocytes in the studied biological media (p <0.05), however,
their indicators were 2 times higher than in the main group and significantly higher than in
healthy persons. Even more pronounced differences in patients of the main and comparison
groups were revealed in the differentiation of epithelial cells. In patients of the compared group,
an increase in mature forms of epithelial cells was noted by only 17%.

Thus, the results obtained indicate that ozone therapy in combination with the immunomodulator
cycloferon has a pronounced anti-inflammatory effect, the developed method of ozone therapy is
a pathogenetically substantiated and highly effective treatment method for the prevention of peri-
implantitis of classes 1 and 2, which distinguishes it favorably from the methods of basic therapy
carried out for peri-implantitis and indicates the feasibility of its use in dental implantology.
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