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INTRODUCTION
Periodontal tissue pathology still remains an urgent prob-
lem of modern dentistry, taking into account its great 
incidence. Inflammatory and inflammatory-dystrophic 
diseases of periodontal tissues affect millions of people 
around the world [1]. It is known that periodontal pa-
thology is characterized by polyetiological nature [2], and 
one of the most important factors in its development is 
smoking [3]. Its harmful effects are carried out directly 
through the primary contact of the oral mucosa of the 
smoker with toxic and carcinogenic substances in tobacco 
smoke and indirectly through systemic relationships [4]. 
The prevalence of periodontal disease among smokers is 
much higher than among non-smokers. The severity of 
clinical symptoms, the course and outcome of treatment 
directly depend on the number of cigarettes smoked and 
smoking history [5]. At the same time, based on the assess-
ment of the levels of hygienic and periodontal indices, high 
incidence of periodontal disease among tobacco smokers 
is proved, which is manifested in significant accumulation 
of dental plaque, formation of deep pathological pockets, 
bone resorption of the alveolar process [6].

The modern dental science considers periodontitis as a 
comorbid pathology of periodontal tissues and internal 
organs [7]. The oral cavity and gastrointestinal tract (GIT) 
— the only morphofunctional system, the occurrence of 
changes in which is observed in violation of any of its links 
[8]. Chronic generalized periodontitis (CGP) is often com-
bined with acid-dependent diseases of the stomach, such as 
chronic hyperacid gastritis (CHG), which is characterized 
by increased acidity of gastric juice [9]. Among the mecha-
nisms of periodontal tissue pathology with gastrointestinal 
diseases are deterioration of oral hygienic condition, viola-
tion of salivation and rheological properties of saliva, pH 
changes, immunological changes and so on [10].

It is known that pathology of the stomach and duodenum 
develops more often in smokers than in non-smokers. This 
can be explained by the fact that smoking causes gastric 
secretion imbalance, disrupts pyloric activity, reduces 
bicarbonate secretion by the pancreas and prevents ulcers 
healing. Under conditions of risk factors and concomitant 
pathology combination, periodontal tissues are exposed 
to a more significant negative impact, which can manifest 
itself in a prolonged inflammatory process, recurrent na-
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ABSTRACT
The aim: To evaluate the clinical efficacy of treatment-and-prophylactic complex in patients addicted to tobacco with chronic generalized periodontitis with chronic hyperacid gastritis.
Materials and methods: 68 patients (men and women) aged 25–44 years were examined. They were distributed into two groups: the main group — 48 patients  addicted to 
tobacco with chronic generalized 1 degree periodontitis and chronic hyperacid gastritis, associated with Helicobacter pylori, the control group — 20 healthy individuals without 
bad habits. Patients of the main group were distributed at random into 2 subgroups (1.1, 1.2) depending on the chosen therapy. The patients of the subgroup 1.1 received 
the basic therapy and the developed treatment and prophylactic complex, the subgroup 1.2 received the basic therapy and the ultraphonophoresis procedures with placebo. 
Assessment of the effectiveness of therapy was carried out by determining hygienic index OHI-S and periodontal indices (PI, PMA index and Muhlemann bleeding index (MBI)).
Results: The usage of the treatment-and-prophylactic complex resulted in improvement of the hygienic index OHI-S and periodontal indices (PI, PMA index and MBI) at the 
immediate and late observation period.
Conclusions: Results of the study confirmed the effectiveness of the proposed  treatment-and-prophylactic complex in therapy of chronic generalized 1 degree periodontitis 
in patients addicted to tobacco smoking with chronic hyperacid gastritis.
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ture, aggravation of the course, resistance to treatment [11].
So, the incidence rate of inflammatory periodontal dis-

eases determines the need to find and develop new com-
prehensive methods for their treatment and prevention. 
Moreover, there is a growing interest in drugs of natural 
and herbal origin, which act gently, effectively and have 
fewer side effects, less risk of allergy. Increased attention 
to these drugs is explained to frequent cases of side effects 
and allergic reactions to antibiotics, synthetic, hormonal 
drugs and the development of resistance of pathogenic 
microflora to antibacterial agents [12]. It should be empha-
sized that bee products are an affordable natural material 
that has a wide range of biologically active substances. 
Currently, they are used in all fields of medicine, including 
dentistry. Bee products have antibiotic, anti-inflammatory, 
anesthetic, antimicrobial, antifungal, antitumor, antioxi-
dant, angioprotective properties. They have regenerative 
and wound healing properties [13]. On the other hand, 
physiotherapeutic treatment in the complex therapy of 
periodontitis have a powerful sanogenic effect, stimulate 
the body’s defenses, improve trophism and promote tissue 
regeneration [14].

THE AIM
The aim of the work is to evaluate the clinical effectiveness 
of the treatment-and-prophylactic complex in tobacco-ad-
dicted patients with chronic generalized periodontitis on 
the background of chronic hyperacid gastritis.

MATERIALS AND METHODS
68 patients (men and women) aged 25 to 44 years, divided 
into two groups, have been examined. The first group (main 
group) consisted of 48 patients with chronic generalized 
1 degree periodontitis on the background of chronic hy-
peracid gastritis associated with Helicobacter pylori and 
chronic smoking. The smoking history was 5–7 years, the 
number of cigarettes smoked from 15 to 20 per day. The 
second group — control, consisted of 20 healthy individuals 
who had no history of oral pathology, comorbid somatic 
diseases and bad habits. All patients of the main group were 
diagnosed concomitant pathology (HCG) confirmed by a 
gastroenterologist.

The diagnosis of CGP was established on the basis of 
anamnesis, clinical examination, X-ray, determination 
of hygienic and periodontal indices according to the 
classification of periodontal diseases by N. F. Danilevsky 
(1994) [15].

The patients of the main group were also randomly 
divided into two subgroups (1.1, 1.2) depending on the 
selected method of treatment:

– subgroup 1.1. – application of the basic therapy of 
chronic generalized periodontitis (CGP) and developed 
treatment-and-prophylactic complex (TPC) — ultrapho-
nophoresis procedures with the new developed gel based 
on bee products and other biologically active substances 
[16] and probiotic drug of local application for prevention 

of dysbiosis [17], removal of inflammatory processes. On 
the injured areas of the gums with a spatula a thin layer 
of natural apigel was applied in amount of 0.05–0.2 g, 
followed by ultraphonophoresis (the ultrasound therapy 
device “UZT-3.01F”, LLC “Med TeKo”, Mytishchi, 
Russia) at an oscillation frequency of 830 kHz, with an 
intensity 0.4 W/cm2 at a pulse sequence with exposure of 5 
minutes, once a day, a total course of 10 procedures every 
other day [18]. The prophylactic course of application of 
the therapeutic-and-prophylactic gel was 3 times a year 
in the form of applications 2 times a day (morning and 
evening) until complete resorption. The probiotic drug 
was prescribed according to the instruction for medical 
use of the drug by 1 lozenge 2 times a day after meal and 
teeth-brushing during 15 days [19].

– subgroup 1.2 – the use of basic therapy of chronic 
generalized periodontitis and ultrasound phonophoresis 
with placebo.

Patients with CHG received general antihelicobacter 
therapy prescribed by a gastroenterologist.

The research was conducted in compliance with the basic 
provisions of the “Rules of ethical principles of scientific 
medical research with human participation”, approved by 
the Declaration of Helsinki (1964–2013), ICH GCP (1996) 
and orders of the Ministry of Health of Ukraine № 690 
dated 23.09.2009, № 944 dated 14.12.2009, № 616 dated 
03.08.2012, with the voluntary informed consent of the 
patient both in the near and long-term follow-up.

The evaluation of the clinical effectiveness of the treat-
ment and prophylactic complex was performed by deter-
mining the hygienic condition of the oral cavity according 
to the Green-Vermillion hygiene index (OHI-S — Oral Hy-
giene Index-Simlified, 1964), which allows to estimate the 
amount of plaque and tartar on tooth surfaces; the severity 
of inflammatory-destructive changes in periodontal tissues 
according to the periodontal index (PI) according to Russel 
A. (1956); inflammatory changes in the gingival mucosa 
according to the papillary-marginal-alveolar (PMA) index 
in the Parma modification (1960) and the degree of bleed-
ing of the gingival sulcus and periodontal pocket when 
probing according to bleeding index Muhlemann H.P., 
Son S (1971), according to Cowell I. modification (1975).

Statistical processing of research data was performed 
using software packages Microsoft Excel XP, Statistica 6.0. 
In the tables, the data are presented as arithmetic mean 
values (M) and a mean error (±m). Differences in the data 
were considered statistically significant by p<0.05.

RESULTS
The results of the examination showed that in patients of 
subgroup 1.1, using basic therapy of CGP and developed 
TPC, the state of oral hygiene according to OHI-S on the 
7th day of treatment decreased by 21.3%, on the 14th day 
— by 39.3% and already on the 21st day decreased by 54.8% 
according to the index before treatment, but throughout 
the course of treatment remained higher than the control 
group of patients (p<0.05). On the other hand, in patients 
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of subgroup 1.2, who received basic therapy for CGP 
and ultrasound phonophoresis with placebo, there was a 
positive changes in oral hygiene according to OHI-S, but 
this process was less pronounced. So, on the 7th day of 
treatment, the OHI-S index decreased by 22.1%, on the 
14th day — by 27.6% and on the 21st day — only by 33.1% 
according to the index before treatment (p<0.05). Despite 
the positive changes, during treatment this indicator in pa-
tients of subgroup 1.2 remained increased as compared to 
the patients of the control group and subgroup 1.1 (table I).

At the same time, a digital decline in all indices of the 
periodontal tissues state in patients of both subgroups of 
the main group during treatment was determined. The use 
of the basic therapy of CGP and developed TPC provided 
an opportunity to obtain significantly better results in pa-
tients of subgroup 1.1: a clear decrease in the values of PI 
indices by 17.2%, PMA — by 13.9% and MBI — by 13.2% 
as compared to those before treatment on the 7th day of 
observations. On the 14th day, the levels of PI, PMA and 
MBI decreased by 26.4%, 26.7%, 23.4%, correspondingly 
(p<0.05). And on the 21st day, they reached the lowest 
values: PI decreased by 36.8%, PMA by 40.8% and MBI by 
38.9% against those before treatment (p<0.05). A moderate 

positive change of periodontal indices kept up in patients of 
this subgroup, but at a much lower level as compared with 
subgroup 1.1 indices. So, on the 7th day of observations, 
the values of the PI, PMA and MBI decreased by 4%, 13.5% 
and 9.7%, correspondingly. On th 14th day, PI decreased by 
12.6%, PMA — by 18.4% and MBI — by 19.3% as for to 
pre-treatment values (p<0.05). However, on the 21st day 
they reached the lowest values: PI decreased by only 15.5%, 
PMA — by 25.1% and MBI — by 30.1% as compared to 
baseline at the beginning of treatment (p<0.05) (table I).

The results of long-term clinical observations indicate 
that patients in subgroup 1.1 who received a prophylactic 
course, oral hygiene and periodontal tissue condition 
during one and a half years of observation had significantly 
better results than at the beginning of treatment. At the 
same time, the results of clinical observations during 18 
months in patients of subgroup 1.2 increased up to baseline 
at the beginning of treatment, which indicates the preser-
vation of inflammatory and destructive processes in the 
periodontium (table II).

So, the OHI-S values of patients in subgroup 1.1 in 6, 12, 
18 months after the start of treatment were significantly 
lower by 35.4%, 25.9% and 13.8% correspondingly, as 

Table I. Changes of measurements of hygienic state and periodontal tissues condition in patients of the main group during treatment (M±m)

Indices
Control 
group,
n=20

Main group, n=48

1.1 subgroup, n=24 1.2 subgroup, n=24

Before 
treatment

In  
7 days

in
14 days

in
21 days

Before 
treatment

in
7 days

in
14 days

in
21 days

Green-Vermillion 
(OHI-S), score 1.00±0.09 3.05

±0.06*
2.40

±0.06*◊
1.85

±0.04*◊
1.38

±0.05*◊
3.08

±0.07*
2.40

±0.08*◊
2.23

±0.08*◊
2.06

±0.08*◊

PI index  
(Russel А.), score 0.06±0.03 1.74

±0.02*
1.44

±0.02*◊
1.28

±0.02*◊
1.10

±0.03*◊
1.74

±0.03*
1.67

±0.03*
1.52

±0.02*◊
1.47

±0.02*◊

PMA, % 1.25±0.56 35.36
±0.66*

30.43
±0.41*◊

25.92
±0.30*◊

20.95
±0.24*◊

35.89
±0.67*

31.06
±0.45*◊

29.27
±0.47*◊

26.87
±0.48*◊

Mühllemanbleeding 
index, score 0.19±0.03 1.67

±0.08*
1.45

±0.08*
1.28

±0.07*◊
1.02

±0.07*◊
1.76

±0.08*
1.59

±0.08*
1.42

±0.08*◊
1.23

±0.07*◊

Note: * – trustworthy as compared with the control group (p<0.05);
◊ – trustworthy as compared with the indicators before treatment (p<0.05).

Table II. Long-term results of indicators of oral hygiene and periodontal tissues condition in  patients of the main group (M±m)

Indices
Control 
group,
n=20

Main group, n=48

1.1 subgroup, n=24 1.2 subgroup, n=24

Before 
treatment

In 6 
months

in12 
months

in18 
months

Before 
treatment

in6 
months

in12 
months

in18 
months

Green-Vermillion 
(OHI-S), score 1.00±0.09 3.05

±0.06*
1.97

±0.05*◊
2.26

±0.06*◊
2.63±
0.07*◊

3.08±
0.07*

2.63
±0.05*◊

2.91
±0.07*

3.18
±0.06*

PI index  
(Russel А.), score 0.06±0.03 1.74

±0.02*
1.20

±0.02*◊
1.45

±0.02*◊
1.61

±0.03*◊
1.74

±0.03*
1.55

±0.02*◊
1.62

±0.02*◊
1.70

±0.03*

PMA, % 1.25±0.56 35.36
±0.66*

24.32
±0.28*◊

27.35
±0.35*◊

30.93
±0.58*◊

35.89
±0.67*

29.22
±0.51*◊

31.49
±0.54*◊

32.87
±0.54*◊

Mühllemanbleeding 
index, score 0.19±0.03 1.67

±0.08*
1.20

±0.07*◊
1.42

±0.06*◊
1.51

±0.05*
1.76

±0.08*
1.47

±0.07*◊
1.68

±0.07*
1.81

±0.06*

Note: * — trustworthy as compared with the control group (p<0.05);
◊ — trustworthy as compared with the values before treatment (p<0.05).
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compared with the indicators before treatment, although 
there is a tendency to increasing over time (table II). The 
values of OHI-S patients of 1.2 subgroup only in 6 and 12 
months were slightly lower than the value before treatment 
by 14.6% and 5.5% correspondingly, and in 18 months 
even exceeded the pre-treatment value by 3.2% (table II).

Periodontal indices of patients of subgroup 1.1 also 
remained reduced as compared to the beginning of treat-
ment, gradually increasing over 18 months of the follow-up. 
So, the PI index in 6 months was significantly lower by 31% 
as compared to the initial data at the beginning of treat-
ment, in 12 months — by 16.7% and in 18 months from 
the beginning of treatment — by 7.5%. The PMA index in 
6 months from the beginning of treatment significantly 
decreased by 31.2%, in 12 and 18 months — by 22.7% and 
12.5% correspondingly. A similar situation was observed 
with MBI indicators: after 6, 12 and 18 months there was 
a decrease by 28.1%, 15% and 9.6% correspondingly, as 
compared to data before treatment (table II).

The study of periodontal indices of the subgroup 1.2 
patients showed a gradual increase in indicators to the 
level of baseline data before treatment. So, the PI index in 
6 and 12 months was significantly lower than the initial 
data at the beginning of treatment by 10.9% and 6.9% cor-
respondingly, and in 18 months almost reached the level of 
the pre-treatment indicator. The PMA index in 6 months 
from the beginning of treatment decreased by only 18.6%, 
in 12 and 18 months — by 12.3% and 8.4%, correspond-
ingly. Determination of MBI showed a tendency to value 
increasing at the long term follow up period. So, in 6 and 
12 months, the index was lower than before treatment by 
only 16.5% and 4.5% correspondingly, and in 18 months 
exceeded this value before treatment (table II).

DISCUSSION
The results of the study of oral hygiene and periodontal tis-
sues condition before treatment revealed worsening of the 
studied indices in the presence of risk factors comorbidity 
— concomitant gastrointestinal pathology and bad habit — 
smoking. Assessment of the dynamics of changes in the oral 
hygiene and periodontal tissues condition was performed 
during treatment on the 7th, 14th and 21st day and at the 
long term in 6, 12 and 18 months to determine the features of 
the treatment course and the time term of oral homeostasis 
improvement by indicators of OHI-S, PMA, PI and MBI.

According to the analysis of the obtained results we assume 
that application of the proposed set of treatment measures 
significantly improved oral and periodontal hygiene, re-
duced inflammation and reduce periodontal indices in 
tobacco-addicted patients of subgroup 1.1 at the near and 
long-term follow up period. There was a significant positive 
change in all dental indices in subgroup 1.1: improvement 
of the hygienic condition of the oral cavity by preventing 
microbial contamination of mucous membranes; reduction 
of PI and PMA indices as indicators of the degree of inflam-
matory and destructive processes in the periodontium and 
prevalence of inflammation in the gum tissue; reduction of 

bleeding, which is associated with improved microcircu-
lation of periodontal tissues and angioprotective effect of 
TPC. Sanogenic, anti-inflammatory, angioprotective, ker-
atoplastic and regenerative therapeutic effect was achieved 
due to the synergism of the active components of TPC and 
physiotherapy of apigel and antidisbiotic drug. The tendency 
of increasing indicators of the studied indices in patients of 
subgroup 1.1 at the long-term follow-up can be explained 
by continuation of the negative impact of smoking on the 
periodontal tissues, which underlines the importance of 
smoking cessation in this category of patients.

At the same time, the patients of subgroup 1.2 had lower 
clinical effect. The results of the indicators of oral hygiene 
and periodontal tissues condition in these patients during 
18 months increased up to the initial data at the begin-
ning of treatment, which is evidence of inflammatory and 
destructive processes in the periodontium. The obtained 
negative changes of hygienic and periodontal indices is 
explained by the continuation of the irritating effect of 
smoking, a decrease in the body’s defense mechanisms and 
the lack of preventive measures in this category of patients.

CONCLUSIONS
The obtained data testify to the effectiveness of the pro-
posed TPC for treatment and prevention of inflammatory 
and destructive periodontal diseases in tobacco-addicted 
patients with CHG, proved by the results of periodontal 
and hygienic indices in dynamics of short-term and long-
term follow-up.
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