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Abstract. Increasing the efficiency of osseointegration in dental implantation in patients with diabetic osteopathy 
by remodeling bone tissue and intensifying its density. Gudarian O.O., Cherednyk D.O. The purpose of the study 
was to increase the effectiveness of osseointegration of implants in dental implantation in patients with rapidly 
progressing generalized periodontitis combined with diabetic osteopathy by restoring normal remodeling of bone tissue 
and intensifying its density. The study included 84 patients aged 30 to 50 years (average 41.9±2.36 years) with type 2 
diabetes mellitus associated with generalized periodontitis, among them 56 women and 28 men and 19 volunteer donors 
without periodontal and detected somatic pathology, identical by gender and age. Surgical intervention for the 
installation of dental implants was performed in 3 groups of patients identical by gender and age: I, II and III groups. 
Groups I and II included 52 patients (26 patients in each) with rapidly progressing generalized periodontitis, with type 2 
diabetes, complicated by systemic osteoporosis, who differed only in the prescribed treatment complex. Group III was 
formed by patients with a similar pathology of periodontal tissues, but without background diabetic osteopathy 
(32 patients), who received an identical treatment complex with patients in Group II. During the surgical intervention, 
282 dental implants were installed: 92 implants in group I patients, 89 implants in group II, and 101 dental implants in 
group III. At the same time, we strove to ensure that the percentage of the performed operations was approximately the 
same. The analysis of the obtained data of laboratory studies showed that in patients with diabetic osteopathy with rapidly 
progressing periodontitis and rapidly progressing generalized periodontitis without background pathology, a deeper 
imbalance of the processes of bone remodeling with high level of both – bone resorption and osteogenesis is observed, 
which causes acceleration of the destruction of periodontal bone tissue and their loss. At the same time, it was found that 
with a complex and correct selection of antiresorptive therapy, the level of markers of bone metabolism approaches the 
norm, which is positively reflected in the dynamics and frequency of osseointegration of dental implants. Our research 
and received data from laboratory studies showed that in patients with rapidly progressing generalized periodontitis with 
and without diabetic osteopathy, there is an inhomogeneity and imbalance in the functioning of bone remodeling, which 
negatively affects the process of osseointegration of dental implants and requires a complex approach in the selection of 
antiresorptive therapy. Inclusion in the protocol of dental implantation of recombinant morphogenetic protein in patients 
with diabetes with osteopathology leads to completion of osseointegration of dental implants in the term up to 3 months, 
and monotherapy with  ossein-hydroxyapatite complex in patients with rapidly progressing generalized periodontitis has 
a similar effect on the osseointegration process – it accelerates the recovery of bone tissue around dental implants. 

Реферат. Підвищення ефективності остеоінтеграції при дентальній імплантації у хворих на діабетичну 
остеопатію шляхом ремоделяції кісткової тканини та інтенсифікації її щільності. Гудар’ян О.О., 
Чередник Д.О. Метою дослідження було підвищення ефективності остеоінтеграції імплантатів при 
дентальній імплантації у хворих на швидкопрогресуючий генералізований пародонтит, поєднаний з діабетичною 
остеопатією шляхом відновлення нормального ремоделювання кісткової тканини та інтенсифікації її 
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щільності. Оперативні втручання зі встановлення дентальних імплантатів проведено в 3 ідентичних за 
статтю і віком групах хворих: I, II, III групи. У I і II групи були включені 52 пацієнти (по 26 пацієнтів) із швид-
копрогресуючим генералізованим пародонтитом, з цукровим діабетом 2 типу, що ускладнювався системним 
остеопорозом, які відрізнялися тільки призначеним лікувальним комплексом. III групу формували пацієнти з 
аналогічною патологією тканин пародонта, але без фонової діабетичної остеопатії (32 пацієнти), які отри-
мували ідентичний з ІІ групою лікувальний комплекс. У ході оперативних втручаннь було встановлено 282 ден-
тальних імплантати: у хворих I групи – 92 імплантати, у II групі – 89 імплантатів і в III групі – 101 дентальний 
імплантат. При цьому ми прагнули до того, щоб у відсотковому співвідношенні кількість проведених операцій 
була приблизно однаковою. Аналіз отриманих даних лабораторних досліджень показав, що при діабетичній 
остеопатії у хворих на швидкопрогресуючий пародонтит і швидкопрогресуючий генералізований пародонтит 
без фонової патології чітко простежується більш глибоке розбалансування процесів кісткового ремоделювання 
з високим рівнем як остеорезорбції, так й остеогенезу, що зумовлює прискорення деструкції кісткової тканини 
пародонта і їх втрату. Одночасно виявлено, що при комплексному правильному підборі антирезорбтивної 
терапії рівень маркерів кісткового метаболізму приходить до норми, що позитивно відображається на 
динаміці та частоті остеоінтеграції дентальних імплантатів. Наші дослідження та отримані дані 
лабораторних досліджень свідчать про те, що в пацієнтів, хворих на швидкопрогресуючий генералізований 
пародонтит з діабетичною остепатією та без неї, відмічається неоднорідність та дисбаланс функціонування 
кісткового ремоделювання, що негативно впливає на процес остеоінтеграції дентальних імплантатів і 
потребує комплексного підходу в підборі антирезорбтивної терапії. Включення в протоколи дентальної 
імплантації рекомбінантного морфогенетичного білка у хворих на діабетичну остеопатологію сприяє 
завершенню остеоінтеграції дентальних імплантатів у термін до 3 місяців, а призначення монотерапії у вигляді 
остеогенону у хворих із швидкопрогресуючим генералізованим пародонтитом чинить аналогічний вплив на 
остеоінтеграційний процес – пришвидшує відновлення кісткової тканини навколо дентальних імплантатів. 

 
A priority and promising area of reconstructive 

medicine is dental implantation, which is based on the 
installation of intraosseous implants. In recent years, 
the method of dental implantation has been constantly 
improved and has become one of the leading methods 
in the elimination of dental defects [1, 2, 3, 4]. 

Despite the success of dental implantation, there is 
still a fairly high percentage of rejection of dental 
implants, the frequency of which, according to 
various sources, ranges from 3 to 10% [5, 6, 7]. 

It is believed that the result of dental implantation 
can be negatively affected by the patient's somatic 
pathology, which is accompanied by various side 
effects, including metabolic changes. Such diseases 
include type 2 diabetes, in which systemic osteo-
porosis is often detected, occurring against the 
background of altered remodeling of bone tissue. 
Violation of the balance between resorption and the 
creation of new bone in patients with diabetic osteo-
pathology may in the future hinder the regeneration 
of bone tissue around dental implants and contribute 
to rejection [8, 9, 10, 11]. 

In addition, the relationship between bone 
metabolism disorders in type 2 diabetes and the 
severity of the destructive process in the periodon-
tium has been proven, with the greater the severity of 
metabolic disorders, the greater the loss of alveolar 
bone [2, 5, 12, 13, 14]. In turn, it can be assumed that 
in such a situation, the osseointegration of implants 
will slow down, and complications of dental implants 
will develop more often. 

Taking into account the above, it can be assumed 
that inhibition of bone resorption, activation of 

mineralization and bone formation can optimize 
osseointegration of implants. In the implementation 
of the above, there should be a comprehensive 
approach aimed, first of all, at normalizing bone 
metabolism and increasing the density of bone tissue. 

In the literature, there are little data on the positive 
effect of calcium preparations in the prevention and 
treatment of systemic and local osteopathology 
associated with type 2 diabetes, as well as generalized 
periodontitis [15, 16, 17]. High anti-resorptive and 
reparative effectiveness of the ossein-hydroxyapatite 
complex has been shown in clinical studies [18]. This 
drug was not used in dental practice. Recently, 
publications have appeared that the use of recom-
binant morphogenetic protein (rhBMP2) in the mini-
mally effective dosage stimulates a pronounced 
inductive effect and osteogenesis [19, 20]. Until now, 
there is no experience of complex use of this drug 
with a unique combination of properties in com-
bination with antiresorptive drugs in dentistry. Based 
on the above, we formed the aim of study, which was 
the increasing the efficiency of osseointegration of 
implants during dental implantation in patients with 
rapidly progressive generalized periodontitis com-
bined with diabetic osteopathy by restoring normal 
remodeling of bone tissue and intensifying its density. 

MATERIALS AND METHODS OF RESEARCH 
The study included 84 patients with type 2 dia-

betes mellitus associated with generalized periodon-
titis aged 30 to 50 years (average 41.9±2.4 years), 
among them 56 women and 28 men and 19 volunteer 
donors without periodontal pathology and detected 
somatic pathology, identical by gender and age. 
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All patients signed written informed consent for all 
examinations and planned conservative and surgical 
interventions.  

The examination of patients was carried out in 
accordance with generally accepted Ukrainian stan-
dards for the examination of patients and in 
accordance with the principles of bioethics set out in 
the WMA Declaration of Helsinki – "Ethical prin-
ciples for medical research involving human 
subjects" and "Universal Declaration on Bioethics 
and Human Rights" (UNESCO). 

According to the extract from the protocol of the 
meeting of the Committee on Biomedical Ethics of 
the Dnipropetrovsk Medical University of the Mi-
nistry of Health of Ukraine No. 7 dated 28.10.2020, 
the work complies with generally accepted standards 
of morality, the requirements to respect the rights, 
interests and personal dignity of research participants, 
the risk for research subjects is absent. Research 
participants are informed about all aspects related to 
the purpose, tasks, methods and expected benefits of 
the research. 

The research was conducted on the base of the 
medical center of the Dnipro  Medical University in 
the period from 2020 to 2023. 

Dental implantation in all groups of patients was 
performed according to a single standard protocol, 
recommended by the manufacturer of dental implants. 

The installation of dental implants was started 
after preliminary preparation of patients for surgical 
interventions, which included sanitation of the oral 
cavity, carrying out professional hygienic and 
medical measures aimed at eliminating the activity of 
inflammatory phenomena in the oral cavity. Dental 
implantation was started if there was no infectious-
inflammatory process in the periodontal tissues or a 
significant decrease in its efficiency according to the 
criteria of the main gingival and periodontal indices. 

Operative interventions for the installation of 
dental implants were performed in 3 groups of pa-
tients identical in gender and age, which were 
distributed in group I, II and III according to clinical 
and radiological status. Groups I and II included 
52 patients (26 patients each, which were distributed 
by the sealed envelope method) with rapidly pro-
gressing generalized periodontitis, with type 2 dia-
betes, established by endocrinologists, in whom they 
were on dispensary registration complicated by 
systemic osteoporosis, but with different prescribed 
treatment complex. Group III included patients with 
a similar pathology of periodontal tissues, but without 
background diabetic osteopathy (32 patients) admini-
stered a similar treatment complex as in group II. In 
the course of surgical interventions, 282 dental im-
plants were installed: in patients of group I: 92 im-

plants, in group II – 89 implants and in group III – 
101 dental implants. At the same time, we strove to 
ensure that the percentage of the performed opera-
tions was approximately the same.  

Markers of bone metabolism were determined by 
the method of solid-phase isozyme analysis using the 
"Metre Bar ElA kit" reagents of Quidel Corporation, 
CrossLaps Elisa, and Natrdic Bioscience Diagnostic 
AIS, according to the instructions. 

In order to optimize osseointegration after dental 
implantation, taking into account the disorders of bone 
metabolism processes detected by laboratory methods, 
patients were given the following pharmacotherapy: the 
patients of the first group received a medical complex 
that had a potentiated effect on the restoration of bone 
tissue and at the same time it suppressed increased 
resorption of bone structures: recombinant morpho-
genetic protein (rhBMP-2 at a concentration of 
10 μg/ml), compatible with osteogenon, in a daily 
dosage of 830 mg for a course of 1.5 months. The 
choice of osteogenon was due to the double effect of the 
drug on bone tissue remodeling: activation of 
osteoblasts and inhibitory effect on the function of 
osteoclasts. Group II and III received only osteogenon 
in a daily dosage of 830 mg for a course of 1.5 months. 

Statistical processing was carried out on a 
personal computer using the "STATISTICA" 99 soft-
ware package (Version: 6.1 "Statsoft Inc., USA, № 
AGAR 909e415822FA). We used the Student-Fisher' 
exact two-tailed method to estimate the level of 
reliability of differences in the results obtained; a 
confidence level of at least 95 is generally accepted 
for biological and medical research (p<0.05). Quan-
titative data are presented as arithmetic mean (M) and 
standard error of the mean (m). Qualitative data are 
presented as percentages. The normality of the 
distribution was determined using the Shapiro-Wilko 
method, according to the results of which it was 
established that the data of the distribution are 
symmetrical. The reliability of differences in relative 
indicators was assessed using the Pearson Chi-square 
test (χ²). Differences were considered statistically 
significant at p<0.05 [21]. 

RESULTS AND DISCUSSION  
As markers of effectivity of bone metabolism we 

used markers of osteoresorption – tartrate-resistant 
acid phosphatase (TRACP) and C-terminal telo-
peptide (CTX) of type I collagen (β-CL), and levels 
of the bone isoenzyme of alkaline phosphatase (BAP) 
and bone gamma-carboxyglutamate protein (osteo-
calcin) (BGLAP), which were determined as an 
indicator of the activity of osteoblasts, reflecting bone 
formation processes around the implants. When the 
initial balance of bone remodeling markers changes, 
the opposite is true: the rate of osseointegration slows 
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down, and disintegration of implants often occurs. 
According to the results of the research and com-
paring the groups during dental implantation in 
patients of the first group, a sharp increase in the 
content of markers of bone resorption (β-Cl and 
TRACP) was established in the blood serum, and at 
the same time, the lowest levels of bone tissue 

restoration markers (BGLAP and BAP) were 
recorded. This shows that in patients with type 2 
diabetes with systemic osteoporosis in combination 
with rapidly progressing generalized periodontitis, 
osseointegration is manifested against the back-
ground of a high level of bone resorption and 
inhibition of osteogenesis processes (Table 1). 

 

T a b l e  1  

Indicators of markers of bone metabolism in patients of group I (M±m) 

Indica-
tors of 

markers 
of bone 
remo-
deling 

Group I 

healthy patients 
(control group 

(n=19) 

baseline 
indicators (before 

implantation) 

immediately 
after 

implantation 

1 month  
after 

implantation 

3 months  
after 

implantation 

6 months  
after 

implantation 

12 months  
after 

implantation 

TRACP 
(Unit/L) 

3.7±0.3 8.8±0.3 9.1±0.2 5.1±0.4*; 
** 4.0±0.2*; 

** 3.4±0.6** 3.2±0.3** 

β-CL 
(ng/ml) 

1.16±0.31 5.89±0.41* 6.68±0.3*
** 3.6±0.32*; 

** 1.68±0.39*; 
** 1.27±0.32*; 

** 1.21±0.43*; 
** 

ВАP 
(Unit/L) 

36.9±0.9 14.7±0.9* 10.4±0.8*
** 28.3±0.9*; 

** 34.6±1.4** 33.8±1.4*; 
** 32.4±1.2*; 

** 

BGLAP 
(mg/ml) 

19.5±0.4 9.9±0.3* 6.2±0.2* 12.6±0.3* 18.7±0.6 18.8±0.8 17.9±0.9* 

Notes: * – p<0.05 statistically significant difference from the indicators of the healthy group; ** – p<0.05 statistically significant difference from 
indicators before dental implantation. 

 
In the patients of the group I, after the installation 

of dental implants, a sharp increase in blood serum β-
Cl and TRACP was observed (Table 1). At the same 
time, low concentrations of osteocalcin  were 
registered. A slight increase in blood serum levels of 
BAP compared to baseline values was observed, 
which means that surgical  installation of dental 
implants and the course of the early postoperative 
period in patients with type 2 diabetes with systemic 
osteoporosis causes a significant adverse effect on 
bone metabolism. 

Against the background of complex medical 
treatment, 1 month after dental implantation, positive 
dynamics of the levels of markers of bone metabolism 
was observed. Thus, the concentration of β-Cl and 
TRACP significantly decreased in 54.1% of patients, 
and in 37.5% of cases their level in the blood 
decreased compared to the initial values, being found 
in the range of low normal limits. During these 
observation periods, in 8.4% the intensity and direc-
tion of bone remodeling was fixed at the previous 
limits, close to the baseline ones. 

One month after surgery and pharmacocorrection 
of bone metabolism processes, patients of group I 

showed an increase in the content of BAP and 
BGLAP (p<0.05), while the levels of the analyzed 
markers were taken as the original values obtained 
before dental implantation. As can be seen from 
Table 1, the recovery of bone metabolism took place 
in group I only in 3 months after dental implants 
instalation, and when the terminals were reached in 6-
12 months, markers of osteoresorption and osteo-
genesis practically approached the values obtained in 
patients of the control group. This confirms that the 
osseointegration of the implants ended in the 
analyzed patients successfully 3 months after 
implantation, and the markers of bone metabolism 
stabilized later. This fact is of great interest, as it 
proves the possibility of restoration of full-fledged 
osseointegration of dental implants by adequate 
pharmacocorrection of bone remodeling processes 
in patients with systemic osteoporosis caused by 
type 2 diabetes. 

In patients of group II, signs of damage to the 
metabolism of bone tissue in the early period after 
dental implantation were associated with diabetic 
osteopathy, as in patients of the main group 
(Table 2). 
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T a b l e  2  

Indicators of bone tissue remodeling markers in patients of group II (M±m) 

Indica-
tors of 

markers 
of bone 
remo-
deling 

Group II 

healthy patients 
(control group 

(n=19) 

baseline 
indicators (before 

implantation) 

immediately 
after 

implantation 

1 month  
after 

implantation 

3 months  
after 

implantation 

6 months  
after 

implantation 

12 months  
after 

implantation 

TRACP 
(Unit/L) 

3.7±0.3 8.8±0.3 9.2±0.3* 8.0±0.3*; 
**; *** 6.2±0.3*; **;

 
*** 4.8±0.2*; **; ***

 4.3±0.3*; **; ***
 

β-CL 
(ng/ml) 

1.16±0.31 5.77±0.43* 6.79±0.32*; ** 5.21±0.31*; *** 3.61±0.23*; **; *** 2.69±0.61*; **; ***
 2.09±0.43*; ** 

ВАP 
(Unit/L) 

36.9±0.9 13.9±0.8* 10.2±0.8*; ** 16.9±0.4*;**; ***
 20.2±0.4*; **; ***

 29.5±1.2*; **; *** 20.8±1.2*; **; ***
 

BGLAP 
(mg/ml) 

19.5±0.4 9.7±0.3* 6.4±0.2*; **
 10.3±0.4*; **; *** 12.7±0.2*; **; ***

 14.2±0.2*; **; ***
 13.0±0.2*; **; ***

 

Notes: * – p<0.05 statistically significant difference from the indicators of the healthy group; ** – p<0.05 statistically significant difference with 
indicators before dental implantation; *** – p<0.05 statistically significant difference from the indicators of the I group (see Table 1). 

 
After correction of bone turnover with only cal-

cium preparations, positive changes in the dynamics 
of bone remodeling markers were less pronounced, 
especially in the early days after dental implantation. 
Practical confirmation of this position is the fact of 
slow restoration of the composition of collagen 
breakdown products β-Cl, TRACP, BAP and BGLAP 
in blood serum. Even during the 1st and 3rd months 
after dental implantation in 73% of cases, such 
studied indicators did not correspond to the initial 
values and were almost unchanged (p<0.05). 
Subsequently, a slight decrease in the levels of β-Cl 
was noted, and the content of TRACP in the blood did 
not show significant positive dynamics. 

Accordingly, the recovery of bone metabolism in 
patients of group II under the influence of the drug 
osteogenon at all stages of osseointegration was noted 
in only 4% of cases, while in others it was hardly 
noticeable and corresponded to the baseline data. 
Moreover, the increase in the levels of BGLAP and 
from BAP reached statistical differences the initial 
values in patients with positive dynamics only closer 
to 6 months, which confirmed the completion of 
osseointegration processes in the bone tissue around 
dental implants. Similar dynamics of bone meta-
bolism characterizes the slower course of osseoin-
tegration processes, after the installation of implants, 
under the influence of traditional pharmacocor-
rection, than in patients of the group I. 

In patients of the group III with rapidly progressing 
periodontitis, not complicated by diabetic systemic 
osteoporosis, the dynamics of the content of markers of 

bone resorption and osteogenesis in blood serum after 
dental implantation, under the influence of osteogenon, 
similar to that of group I was noted (Table 3). 

Analysis of initial levels of markers of bone meta-
bolism revealed that patients with rapidly progressing 
generalized periodontitis are characterized by an 
imbalance of bone remodeling: the predominance of 
bone resorption processes against the background of 
some inhibition of osteoblastosis. 

In group III patients, after the installation of dental 
implants, a sharp increase in blood serum β-Cl and 
TRACP was noted (Table 3). At the same time, low 
concentrations of osteocalcin (BGLAP) were obser-
ved. A slight increase in serum of TRACP levels and 
significant increase of β-Cl compared to the baseline 
values was observed, from which follows that 
surgical intervention for the installation of dental 
implants in patients with rapidly progressive gene-
ralized periodontitis affects bone metabolism. During 
the first 3 days after the operation, activation of bone 
resorption occurs, as well as subsequent inhibition of 
bone tissue restoration processes. 

One month after the operation, under the influence 
of the selected pharmacocorrection of bone metabo-
lism, the patients of the analyzed group had an 
increase in the content of BGLAP and BAP, while the 
BAP level changed more significantly, reaching 
normal values in 85.2% of cases. The level of 
collagen degradation products and especially TRACP 
in blood serum decreased reliably and more signi-
ficantly (р<0.05) and approached the limits of the 
conventional norm in 76.4% of cases. By the 3rd 
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month, the levels of markers of bone tissue remo-
deling in blood serum in comparison with the 
values of the control group had no differences in 
91.2% of patients and were at the achieved level in 
six months and longer. 

The above allows us to think that in patients 
with rapidly progressing generalized periodontitis 
after dental implantation, the completion of os-
seointegration under the influence of osteogenon 
occurs closer to 3 months after surgery. 

 

T a b l e  3  

Indicators of bone tissue remodeling markers in patients of group III (M±m) 

Indica-
tors  
of 

markers 
of bone 
remo-
deling 

Group III 

healthy 
patients 
(control 

group (n=19) 

baseline 
indicators 

(before 
implantation) 

immediately  
after  

implantation 

1 month 
after 

implantation 

3 months  
after  

implantation 

6 months  
after 

implantation 

12 months 
after 

implantation 

TRACP 
(Unit/L) 

3.7±0.3 5.9±0.2*; ***; **** 6.6±0.3*; **; ***; ****
 4.4±0.4 **** 4.0±0.3 **; 

**** 3.9±0.4**;
 
**** 4.1±0.3**; ***

 

β-CL 
(ng/ml) 

1.16±0.31 
4.69±0.32 ***; 

**** 
5.59±0.29*; **; ***; 

**** 
1.89±0.33*; **; ***; 

**** 1.23±0.42**; **** 1.33±0.34**; **** 1.21±0.45**; 

**** 

ВАP 
(Unit/L) 

36.9±0.9 
19.7±0.4*; ***; 

**** 
12.7±0.7*; **; ***; 

**** 30.3±0.9*; **; **** 37.6±1.2**; ****
 34.8±1.4*; **; ****

 
34.4±1.3*; **; 

****
 

BGLAP 
(mg/ml) 

19.5±0.4 
14.2±0.3*; ***; 

**** 
10.4±0.2*; **; ***; 

**** 13.6±0.3*; **** 17.1±0.4*; **; ***;
 
**** 18.9±0.3**; ****

 
18.2±0.3*; **; 

****
 

Notes: * – p<0.05 statistically significant difference from the indicators of the healthy group; ** – p<0.05 statistically significant difference from 
indicators before dental implantation; *** – p<0.05 statistically significant difference from the indicators of group I (see Table 1); **** – p<0.05 
statistically significant difference from the indicators of group II (see Table 2). 

 
CONCLUSIONS 

1. The heterogeneity of the functioning of bone 
remodeling was established in both patients with 
rapidly progressive generalized periodontitis com-
bined with diabetic systemic osteoporosis and in 
patients with similar periodontal lesions without 
background pathology: in the former, an imbalance of 
bone metabolism due to a significant increase in bone 
resorption with a simultaneous strong decrease in 
bone formation was revealed; in the latter, the predo-
minance of resorption processes over of osteogenesis. 

2. To increase the effectiveness of dental im-
plantation under diabetic osteopathy and rapidly 
progressing generalized periodontitis, it is advisable 
to use complex and adequate pharmacotherapy, 
which has a pronounced anti-resorptive effect and 
simultaneously stimulates bone formation, before and 
after the installation of dental implants. 

3. Inclusion of recombinant morphogenetic pro-
tein (rhBMP-2) in a concentration of 10 μg/ml in a 

complex with osteogenon in a daily dose of 830 mg 
for 1.5 months in the protocols of dental implantation 
in patients with diabetic osteopathology contributes 
to the completion of osseointegration of dental 
implants within a period of up to 3 months , and the 
appointment of monotherapy in the form of osteo-
genon in patients with rapidly progressing gene-
ralized periodontitis has a similar effect on the 
osseointegration process – it accelerates the recovery 
of bone tissue around dental implants. 
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