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ABSTRACT

Many articles describe in detail local accidents and complications in the treatment of dental implants. The comparison of the data
provided is not always correct, because different criteria and indexes were used in different classifications. The problem of inflammatory
complications of dental implantation is particularly acute, in the long term after prosthetics in patients who have facial mucositis and
peri-implantitis. This observation gave rise to a hygienic hypothesis, which postulates that the reduction in the frequency of infections
directly depends on the drug Phagodent. The prevalence of inflammation is limited in the gum around the implants — mucositis and
accompanied by resorption of the underlying bone tissue - periimplantitis, according to various data, occurs at least 30%. This article
compares three options for the volume of individual hygiene measures in patients with prosthetic implants. We found that the use of
interdental hygiene products, irrigators, and Phagodent gel greatly improves the effectiveness of traditional hygiene using a toothbrush
and paste. It should be noted that the high level of achieved indicators is based on quarterly professional hygiene.
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after the completion of prosthetics. In the absence of treatment,

Introduction peri-implantitis ends with the disintegration of the implant;

treatment of peri-implantitis is a complex problem associated, in
The extensive accumulated experience of using the dental o P ) .P ) ] P .P ’
. . . i addition to eliminating inflammation, with the need to restore
implantation method in Russia and the world has revealed the )
] o ) . lost bone tissue [4-7].
main complication of implantation both at the stages of ) ) o
. . . . Analyzing the problem of inflammatory complications of dental
prosthetics and at different periods of operation of prostheses on ) i ) o
; . o . . implantation, some authors in the long term after prosthetics in
implants — inflammation in peri-implant tissues [1-3]. The i ) o o .
. L their patients found mucositis in 28.0% of individuals and peri-

prevalence of inflammation is limited in the gum around the ) o i )
. . . . implantitis in 7.4% (3% of implants removed in 10 years) [8-11].
implants — mucositis and accompanied by resorption of the ] L . )
) . . . . . According to Nikitin et al. (2017), there was an increase in
underlying bone tissue — periimplantitis, according to various oS o )
complications in men, especially in older age, in the presence of

data, occurs at least 30%, with 10% occurring in the three years

somatic diseases and periodontitis, with poor oral hygiene and

Access this article online violation of medical examination [12]. The author interviewed

many dentists and found that two-thirds of them have experience
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of periodontal pathogens around implants will decrease by half
after treatment with "Phagodent" (before treatment with peri-
implantitis, their content reached 66.5%). A higher sensitivity of
the microflora to the "Phagodent" (80.0%) was found in
comparison to the antiseptic chlorhexidine (53.3%) and
antibiotics (60.0%). The lytic activity of "Phagodent" must be
preserved with 0.05% chlorhexidine, "Listerine" and triclosan
(which are included in hygiene products). "Phagodent" is
significantly less cytotoxic compared to 0.05% chlorhexidine (10
times). According to the author's experience, the use of
"Phagodent" at home reduces the appearance of mucositis and
peri-implantitis by half, and with their treatment, the terms are
14.6% and 19.2% shorter, respectively (the recurrence rate is
62.6% and 62.3% less, respectively, compared with traditional
treatment). This is also indicated by periodontal indices: with
mucositis, hygienic and periodontal indices are better by 23.5%-
50.0%, respectively, and with peri-implantitis by 13.0% and
33.3%.

In inflammatory periodontal diseases, the same drug Phagodent,
including bacteriophages to 56 microorganisms of the oral cavity,
was used by other authors, and their research extended to peri-
implant tissues [13-17]. Just like Nikitin V.V., the authors did
not see any (local and general) side effects of the drug. The
phagodent was more effective compared to the preparation based
on chlorhexidine and metronidazole Metrogyl Dent. This was
manifested in a lower detectability of periodontopathogens
according to PCR diagnostics (75% less detectability of
periodontopathogens after Phagodent treatment and only 36.3%
in the treatment of Metrogil Dent; the detectability of
normoflora increased by 17% respectively and only 9% in the
treatment of Metrogil Dent). When using Phagodent, it is 17%
higher than before treatment (when using Metrogil Dent, it is
only 9% higher). With the use of a Phagodent, as a result of
surgical treatment, the content of proinflammatory cytokines IL-
1$3, IL-6, and TNF-a decrease in periodontal pockets, and IL-10
and TFR-f indicators increase per turnover.

In dentistry, several studies have shown the effectiveness of
"Phagodent" in the treatment of periodontitis and peri-
implantitis. Historically, interest in bacteriophages, which
appeared as a science at the beginning of the last century, faded
in the second half of the century due to the appearance of
antibiotics and is increasing again due to the accumulation of cases
of lack of effectiveness of antibiotics and the increase in
"habituation" to them [18-22].

These principles underlie the phage preparations of the SPC
"Microcosm" "Phagoderm", "Phagogin", "Otophage",
"Phagodent"”. The Russian Research and Production Center
"Mikromir"  develops antibacterial agents based on
bacteriophages, which are used in some areas of medicine,
including ~ dentistry.  According to the manufacturer's
recommendation, the Phagodent gel is intended for dentistry, in
particular, for use in hygienic complexes for the antibacterial
protection of the gums and oral mucosa. The bacteriophage
complex included in the "Phagodent" is specific to the

suppression of anaerobic and aerobic flora.

The novelty of the study

1. For the first time, a comprehensive assessment of the state of
the oral cavity was carried out depending on the volume of
individual hygiene.

2. For the first time, a comparative assessment of the use of a
gel-based on bacteriophages of periodontal pathogens
"Phagodent” with three options for individual oral hygiene

was carried out.

Purposes and objectives of the study

1. Compare periodontal indices in patients with implants
depending on the volume of individual hygiene.

2. To study the effect of a combination of hygiene products,
irrigators, and Phagodent gel on the effectiveness of

traditional oral hygiene.

Materials and Methods

At the Department of Dentistry No. 3 of the North Ossetian
State Medical Academy of the Ministry of Health of Russia
(Vladikavkaz, Republic of North Ossetia-Alania, Russia), 60
patients with different volumes of individual hygiene measures
were monitored for one year after the end of prosthetics on 162

implants.

Table 1. Characteristics of the clinical examination group

Specifications The group under study
male female
Gender
38% 61%
20-40 40-60
Age
43% 57%
satisfactory unsatisfactory
Oral hygiene
v 100% 0
Medical regularly irregular non
examination 100% 0 0
1 year 2 years 3 years
Terms of operation
100% 0 0
Defect of the complete absence of teeth partial absence of teeth
dentition 15% 85%
Yes No
Periodontitis
28% 71%
Smoking No
Bad habits
10% 90%
Removable Fixed
Prosthesis design
8% 92%

Dispensary control included clinical and index evaluation of
periodontal and peri-implant tissues, professional oral hygiene,
occlusive correction, and orthopantomography every six months
[23-26]. In addition, the index examination of hygiene and
periodontal was carried out in time: before the start of
therapeutic measures (when contacting the clinic), after

preimplantological ~ sanitation of the mouth (including
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periodontal treatment and professional hygiene, before the
manufacture of permanent prostheses (at the end of the period of
osseointegration and use of temporary prostheses). Equal in
number subgroups differed according to the following criteria:
— traditional oral care twice a day using a standard toothbrush,
toothpaste, and mouthwash (subgroup IIt — traditional hygiene);
— extended hygienic manipulations using a monopuckle
toothbrush and interdental hygiene products (brushes and floss),
dental irrigator (Ile — extended hygiene);

— additional use after extended hygiene of a gel based on
bacteriophages of periodontal pathogens "Phagodent" in the
form of applications (Ilp — Phagodent).

Results and Discussion

As it turned out when comparing three variants of the volume of
individual hygiene measures in patients with prosthetic implants
in the second group (IIt — traditional hygiene, lle — extended
hygiene, IIp — Phagodent), the hygiene content is important for
the indicators of the oral cavity (Table 2).

Table 2. The state of hygiene and periodontal in patients
with implants depending on the volume of individual oral

hygiene (after 12 months)

SubgrouP IIt 11 1I
e
Indicator P
Green J.C. Oral Hygiene Index, Vermillion J.R
2,0 1,5 1.2
(OHLS)

Supraconstruction Hygiene Index 1,6 1,4 0,8
Gingivitis index Loe H., Silness J. (GI) 1,5 1,2 0,8
Muhlemann index in Cowell modification 1,3 0,7 0,5

The PMA index in the Parma modification 40,2%  32,0% 23,3%

Organoleptic index 3,7 1,9 1,2
Galimeter Index (ppb) 221,0 163,0 133,0
Detection of periodontal pathogens 45,0%  25,0% 10,0%

There is an unambiguous trend of improvement of indicators in
the IIp subgroup in comparison with Ile and, in turn, Ile in
comparison with IIt.

Thus, the index of oral hygiene Green ].C., Vermillion J.R.
(OHI-S) in the subgroup with traditional hygiene (1It) at the stage
of final control for twelve months was 2.0% 0.3, in the group
with the inclusion of interdental hygiene products (Ile) — 1.5+
0.2, in the group with the use of Phagodent gel (IIp) 1.2£0.1. In
these subgroups of IIt, Ile, Ilp, the hygiene index of
supraconstruction was 1.620.3, 1.2+0.3, and 0.8%0.1,
respectively. The index of gingivitis Loe H., Silness J. (GI) in the
subgroups IIt, Ile, IIp was 1.52 0.3; 1.2+ 0.2, and 0.8£0.2. The
Muhllemann index in the Cowell modification decreased from
1.3% 0.3 with traditional hygiene, to 0.7£0.1 with extended
hygiene, and 0.5F 0.1 when Phagodent was included in hygienic
care. Similarly, the 40.2+5.5% PMA index in the Parma
modification in the IIt subgroup decreased to 32.0F 3.7% in the
Ie subgroup and, especially, in the IIp subgroup to 23.3% 4.4%.

The organoleptic index and the Halimeter index (respectively
3.7£0.5 and 221£26.2 ppb) with traditional hygiene became
1.970.3 and 153%17.8 ppb with the expansion of hygiene due
to interdental means and respectively 1.240.1 and 133%15.4
ppb in the subgroup when using a Phagodent.

Thus, the combination of interdental hygiene products,
irrigators, and Phagodent gel greatly improves the effectiveness
of traditional hygiene using a toothbrush and paste. The inclusion
of interdental means and irrigators significantly improves
traditional hygiene, and the use of a Phagodent further improves
the effectiveness of mechanical hygiene products (toothbrushes,
interdental brushes, irrigators). It should be noted that the high
level of achieved indicators is based on quarterly professional
hygiene.

Using the example of the second group, the study compared the
effectiveness of not only professional oral hygiene but also three
options for individual oral hygiene. One group of patients used
traditional methods of oral care (1It), the second additionally used
methods of interdental hygiene and dental irrigator (Ile), and the
third differed from the Ile group by using a gel based on
bacteriophages of periodontal pathogens "Phagodent” at the end
of hygienic measures.

The choice of "Phagodent" gel as a prophylactic drug of topical
application is due to the originality of its action, harmlessness,
and greater effectiveness without addiction in comparison, for
example, to the gel "Metrogil-Denta". Data on the effectiveness
of "Phagodent" are taken from many scientific studies [27-29].
Observation for a year of three groups of equivalent in number
and characteristics with a different set of hygienic manipulations
confirmed the expediency of prescribing, in addition to the
traditional oral care scheme (toothbrush, paste, rinse aid),
interdental hygiene products, and an irrigator. As a result of this
approach, a number of indicators are significantly improved
(hygiene index OHI-S, Muhllemann index, etc.). An even better
effect is achieved when the Phagodent gel is prescribed — in this
case, all hygienic and periodontal indicators are improved in
comparison with the traditional volume of hygienic measures.
Thus, when using Phagodent, the OHI-S oral hygiene index, the
super construction hygiene index, the gingivitis index GI, the
Muhllemann index, the PMA index, the organoleptic index, the
Halimeter index, and the detectability of periodontal pathogens
against the background of occupational oral hygiene during
control after 12 months (Figure 1) were 1.2; 0.8; 0.8; 0.5;
23.3%; 1.2; 133.0 ppb; 10.0%, and the same indicators in
people with traditional oral care methods were significantly
worse. If the role of interdental agents and dental irrigators in
maintaining the level of hygiene in the presence of implants has
been shown in previous studies, then the role of "Phagodent” is
not sufficiently illuminated and the data obtained allow it to be
included in the algorithm of standard oral care for patients with

implants.
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Figure 1. Comparison of the index and periodontal indices in
patients with implants depending on the quality of individual
oral hygiene (after 12 months).

Table 3. Reliability of differences in the influence of the
quality of individual oral hygiene on hygienic and
periodontal parameters in patients with prosthetic

implants (+ p <0.05).
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The addition of interdental agents and irrigators to hygiene
measures improves, in comparison with traditional hygiene, such
indicators as OHI-S, Muhllemann index, organoleptic index and
Halimeter indicators, PMA index, and detection of periodontal
pathogens. The advantages of using Phagodent in comparison
with the use of irrigators were revealed relative to the following
indicators: hygiene index of supraconstruction, organoleptic
index, and Halimeter indicators, PMA, and detection of
periodontal pathogens (Table 3). A clinical example of an
adequate level of hygiene and condition of peri-implant tissues in
a patient a year after the completion of prosthetics on implants is

shown in Figure 2.

Figure 2. Clinical example of an adequate level of hygiene
and condition of peri-implant tissues in a patient one year after
the completion of prosthetics on implants

Conclusion

Statistical analysis of the reliability of differences in hygienic and
periodontal indicators when using a different list of measures for
oral care showed significant differences in IIt — IIp subgroups: the
use of Phagodent significantly improves all indicators in
comparison with traditional hygiene. The use of interdental
hygiene products, irrigators, and Phagodent gel greatly improves
the effectiveness of traditional hygiene using a toothbrush and
paste. It should be noted that the high level of achieved indicators

is based on quarterly professional hygiene.
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