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Abstract The article presents the results of a study of the effectiveness of adhesive splinting in the complex treatment of
chronic generalized periodontitis. The aim of the work was to evaluate the effect of bilateral adhesive splinting on clinical and
functional parameters, microcirculation and oral microbiocenosis in patients with chronic periodontitis. The study used
modern diagnostic methods - laser Doppler flowmetry, gnathodynamometry, X-ray examinations (radiovisiography, CBCT),
as well as microbiological analysis and determination of the main hygiene indices (OHI-S, PBI, etc.). The results obtained
showed that the use of bilateral adhesive splinting contributes to a significant improvement in clinical parameters,
stabilization of microcirculation and a decrease in pathogenic periodontal microflora. The introduction of the drug "Tivorel"
into the complex therapy enhanced the restoration of capillary blood flow and improved metabolic processes in periodontal

tissues.
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1. Introduction

Chronic generalized periodontitis is one of the most
common periodontal diseases, characterized by progressive
inflammation and destruction of the tissues surrounding the
teeth. Impaired microcirculation, activation of pathogenic
microflora, and functional overload of the teeth are key
pathogenetic factors in disease progression [1,3,4].

Modern comprehensive treatment methods are aimed not
only at eliminating inflammatory manifestations but also at
restoring the functional stability of the dentition. One effective
approach is adhesive splinting, which helps stabilize loose
teeth, redistribute chewing forces, and create favorable
conditions for periodontal tissue restoration [2,3].

However, to date, issues related to the objective assessment
of microcirculation and functional indicators after the use
of various splinting options have remained insufficiently
studied.

In this regard, the aim of the study was to evaluate
the clinical, functional, radiological and microbiological
parameters when using bilateral adhesive splinting as part of
complex therapy for chronic generalized periodontitis.
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2. Materials and Methods of Research

The study was conducted at the Clinical Orthopedic
Dentistry Department of the Andijan State Medical Institute.
The study included 40 patients with partial edentulism
(Kennedy Class 1V), complicated by moderate chronic
generalized periodontitis. The patients required orthopedic
splinting or prosthetics for the anterior dentition.

All patients underwent adhesive splinting using F&A
FiberRope fiberglass-reinforced cords and F&A FiberTape
tapes. This method was chosen due to its minimally invasive
nature and lightweight construction, which ensures gentle
pressure on the periodontium.

Study design. Patients were randomly assigned to two
comparison groups and a control group of 20 each:

e Group | — adhesive splinting from the vestibular and
oral sides and the introduction of the drug Tivorel ®;

e Group Il — splinting only from the oral side without
medication;

e The control group consisted of healthy individuals
without signs of periodontal pathology.

The subjects ranged in age from 25 to 55 years. Men and
women were evenly distributed. Inclusion criteria included
signs of moderate periodontitis and the absence of more than
one or two teeth in the anterior region. Exclusion criteria
included severe somatic and infectious diseases, pregnancy,
unhealthy habits, and poor oral hygiene.



3514

Yusupova Manzurakhon Kobuljon kizi and Solijonov Sardor Shukhratovich: The Effect of Bilateral

Adhesive Splinting on Microcirculation and Functional Parameters of the Periodontium

In the study group (1), Tivorel®, a combination of L-arginine
and L-carnitine, which provides substrates for nitric oxide
(NO) synthesis, was used to correct microcirculation. The
solution was administered intravenously by drip, 100 ml
once daily for 10 days, at a rate of 10-30 drops/min, ensuring
a stable concentration of the active ingredients and improving
capillary blood flow.

Clinical and hygienic methods

Patients underwent a standard dental examination,
including assessment of complaints, medical history, dental
arches, and oral mucosa. Following a visual examination, a
dental chart was compiled, and dental formula and occlusion
characteristics were recorded.

For oral care, patients in Group | were recommended
Elgydium products: the Perio brush (the first 2 weeks), then
Inter-Active Medium”, Elgydium paste Anti-Plaque with
chlorhexidine and Elugel gel. Patients in the 1l and control
groups used standard medium- hardness toothbrushes and
toothpaste of their choice. Professional cleaning was
performed every 4-6 months.

The condition of the tissues was assessed using the OHI-S
(Green - Vermillion) and PBI (Saxer - Muhlemann) indices,
the depth of periodontal pockets and the degree of gum recession.

Functional methods

X-ray examination. We used targeted radiovisiography
and cone-beam computed tomography (CBCT) on the
following devices: Rotograph -D (ltaly) and GALILEOS
(Germany). Images were taken before treatment and after 1,
3, 6, and 12 months. The height of the interalveolar septa, the
thickness of the cortical plate, and the condition of the
alveolar bone tissue were assessed.

Gnathodynamometry. The chewing force of the anterior
teeth was assessed using the Vizir device (Central Research
Institute Elektropribor). Patients compressed the sensor
between their central incisors, and the maximum force
(Fmax, N) was recorded. Measurements were taken before
treatment and after 3, 6, and 12 months. The results were
analyzed statistically using the Student's t-test.

Laser Doppler flowmetry. The LAKK-M system (Russia)

was used to assess microcirculation. The fiber-optic probe
was fixed in a silicone positioner, ensuring reproducible
measurements. Perfusion parameters (PM) and flow variability
(o) were recorded. Measurements were performed after 14,
30, and 90 days, and the data were analyzed using LAKK
software version 3.0.2.384.

Laboratory and statistical methods

Microbiological examination of oral fluid included culture
on endo, blood agar, Sabouraud, MPC-4, and anaerobic agar
media. Colonies were incubated at 37<C for 18-24 hours;
anaerobes were cultured in sealed bags containing natural
gas. ldentification was performed by Gram staining and
culture properties.

Statistical processing of the results was carried out in the
programs STATPLUS (2009) and Microsoft Excel. M +SD,
standard error (m) and Student's t-test were used, differences
were considered significant at p < 0.05.

3. Study Results

Before treatment, the average chewing force in patients
with chronic generalized periodontitis was 186 +31.2 N in
men and 171 + 19.8 N in women. Three months after
adhesive splinting, an increase of 31.7% in men and 32.7%
in women was observed. By the end of the twelfth month, the
indicators increased by 40.3% and 40.9%, respectively,
compared to baseline values (p < 0.001).

These data confirm a more pronounced restoration of
functional indicators of the periodontium with bilateral
splinting with drug support.

Radiographic studies showed positive dynamics in the
thickness of the alveolar cortical plate in patients in Group I.
Three months after treatment, the cortical plate thickness
was 0.43 £0.07 mm, and after six months, it was 0.43 0.06
mm, indicating stabilization of the bone structure.

In group Il (splinting only on the oral side), a decrease in
the thickness of the cortical plate in the middle and apical
parts was recorded, while in the middle part a decrease of
54.29% from the initial data was observed.

Table 1. Dynamics of chewing force (Fmax, N) in patients with periodontitis

Observation period Group | (oral + vestibular, Tivorel ®) Group Il (oral) Control group
Before treatment 178.5 +27.3 180.2 £26.1 265.4 £21.5
In 3 months. 2349 +24.1 205.4 £22.7 266.1 +£20.9

In 6 months. 248.7 +25.8 2153 +23.2 265.8 +£21.0

In 12 months. 250.3 +26.4 217.0 £24.6 266.0 £21.4

Note: the increase in Fmax in patients of group | after 12 months was on average 40%,

in group Il — 20% from the initial level.

Table 2. Average cortical plate thickness (mm) 6 months after treatment

Patient group Cervical part Middle part Apical part Average value
Group | 0.34 +0.08 0.51 +0.04 0.43 +0.06 0.43 +0.06
Group 1l 0.16 +0.07 0.34 +0.06 0.25 +0.07 0.25 +0.07
Control 0.66 +0.12 0.59 +0.07 0.62 +0.06 0.62 +0.08
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Microcirculation studies using the LDF method revealed
an increase in the mean perfusion (MP) and a decrease in the
variability index (o) in patients in Group I, indicating
normalization of vascular tone. Ninety days after treatment,
the perfusion index increased by an average of 35-38%,
compared to only 15-18% in Group Il. These results
demonstrate the advantages of combination therapy with
Tivorel®.

Before treatment, pathogenic flora (Staphylococcus
predominated in all patients. aureus, Prevotella intermedia,
Peptostreptococcus spp.). After the treatment in Group I, a
decrease in the proportion of pathogenic microorganisms by
more than 2.5 times and an increase in the number of
Lactobacillus were noted. spp. and Streptococcus spp..

Twelve months after treatment, patients in Group | maintained
stable dental fixation, normalized microcirculation parameters,
and improved clinical and radiographic characteristics. With
unilateral splinting (Group I1), residual signs of inflammation
and progressive bone loss were observed.

4. Discussion of Results

The obtained data convincingly demonstrate the advantages
of bilateral adhesive splinting using Tivorel® in the
comprehensive treatment of patients with chronic generalized
periodontitis. A comparison of functional, radiographic, and
microbiological indicators suggests that this technique
provides more stable restoration of the structural and
functional state of the periodontium and alveolar bone tissue.

The dynamics of chewing force (Fmax) reflect a
significant improvement in periodontal endurance in patients
in the study group. Just three months after the start of
treatment, Fmax values in patients with bilateral splinting
increased by an average of 30-32%, and by more than 40%
of baseline values after twelve months (p < 0.001). In the
unilateral splinting group, the increase in compressive force
was less pronounced and did not exceed 20%. This indicates
that the use of bilateral fixation creates a more uniform
distribution of chewing loads, reduces trauma to periodontal
tissues, and promotes functional adaptation of the masticatory
apparatus.

Radiographic analysis confirmed a slowdown in alveolar
bone resorption with bilateral splinting. After six months, the
average cortical plate thickness was 0.43 +0.06 mm in the
study group versus 0.25 +0.07 mm in the second group.
After twelve months, Group | showed a thickness reduction
of only 18.9% in the middle and 14.0% in the apical portion,
while in Group I, similar indicators decreased by 60.6%,
indicating critical bone atrophy with the unilateral technique.

Thus, bilateral splinting prevents overloading of individual
teeth, stabilizes bone support and slows down destructive
processes in the periodontium.

Flowmetry study of microcirculation revealed that
patients in the study group exhibited a significant increase in
the perfusion index (PI) and a decrease in the amplitude of
flow oscillations (o), reflecting normalization of vascular
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tone. This improvement in microcirculation is associated
with the action of Tivorel®, which, through the use of
L-arginine, enhances nitric oxide (NO) synthesis and dilates
microvascular vessels. These effects lead to improved blood
flow to periodontal tissues and accelerated reparative processes.

Before treatment, anaerobic pathogenic flora, Staphylococcus,
was predominant in all groups. aureus, Prevotella intermedia,
Peptostreptococcus spp. After complex therapy in group |, a
sharp decrease in the number of pathogenic microorganisms
(2.5 times) and an increase in the proportion of normal flora
(Lactobacillus sp., Streptococcus spp.). In group Il, the
reduction in pathogenic flora was less pronounced, which
correlated with the persistent signs of inflammation of the
gum tissue.

The indicators between the groups demonstrates that
bilateral splinting with Tivorel® affects the main pathogenetic
mechanisms of the disease:

o reduces inflammation and swelling of the mucous
membrane;
o stabilizes dental arches and distributes the load;
o reduces bone resorption;
e normalizes microcirculation and microflora of the oral
cavity.
Thus, the proposed technique has a pronounced pathogenetic
effect, helps preserve supporting teeth and improves the
quality of life of patients.

5. Conclusions

1. Bilateral adhesive splinting for chronic generalized
periodontitis provides a more significant reduction in
inflammatory and destructive processes compared to
unilateral splinting. This is demonstrated by a sustained
reduction in clinical signs of inflammation, a decrease
in the oral hygiene index (OHI-S) and inflammation
index (PMA), and an increase in the functional
stability of teeth.

2. Gnathodynamometry data, in the main group there
was an increase in maximum chewing force (Fmax) by
40.3% in men and 40.9% in women 12 months after
treatment (p < 0.001), which indicates the restoration
of the functional activity of the periodontium and an
increase in its endurance.

3. Radiographic studies showed that in patients with
bilateral splinting, the loss of alveolar cortical bone
thickness in the middle portion did not exceed 18.9%,
while with unilateral fixation, it reached 60.6%. This
confirms the stabilizing effect of this method on the
bone support of the teeth and the effectiveness of
uniform load distribution.

4. Laser Doppler flowmetry revealed improved
microcirculation and normalization of vascular tone
in patients receiving Tivorel®. The perfusion index
(PI) increased by 35-38% after 90 days, indicating
restoration of tissue trophism and activation of reparative
processes.
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Microbiological research showed a decrease in the
proportion of pathogenic flora by more than 2.5 times
and an increase in the content of Lactobacillus spp.
and Streptococcus spp., which reflects the restoration
of the oral microbiocenosis and a decrease in
inflammatory potential.

The combined use of bilateral adhesive splinting with
Tivorel® provides a pathogenetically based approach
to the treatment of periodontitis, aimed at preserving
bone tissue, stabilizing dental arches and improving
microcirculation.

REFERENCES

[1]

[2]

(3]

(4]

[5]

Afanasyev V. V. Modern approaches to the complex treatment
of periodontal diseases. - M.: Medical Book, 2018. - 256 p.

Borovsky E. V., Leontiev V. K. Biology of the oral cavity. - M.:

Medicine, 2016. - 432 p.

Lukyanova E. A., Rozhnova I. I. Bone tissue condition in
patients with chronic periodontitis according to CBCT data. /
Dentistry. - 2020. - No. 4. - P. 15-20.

Grudyanov A. |. Periodontal diseases. Etiology, pathogenesis,
and treatment. Moscow: GEOTAR-Media, 2019. 328 p.

Preshaw PM, Bissett SM Periodontal disease and diabetes:
a two-way relationship. // Diabetologia. - 2019. - Vol. 62. - P.
1841-1850.

Copyright © 2025 The Author(s). Published by Scientific & Academic Publishing
This work is licensed under the Creative Commons Attribution International License (CC BY). http://creativecommons.org/licenses/by/4.0/

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Chernushevich Yu. A., Lapina N. V. Adhesive splints in
orthopedic dentistry: methodology and clinical effectiveness.
/I Russian Dental Journal. - 2017. - No. 5. - P. 45-49.

Javed F., Ahmed HB, Mikami T. Role of oxidative stress in
oral diseases. // World J. Exp. Med. - 2017. - Vol. 7(3). - P.
58-67.

Kulakov A. A., Volkov A. G., Ivanov S. Yu. Use of laser
technologies in dentistry. - M.: MIA, 2015. - 288 p.

Makhmudova Sh. I. Modern methods for assessing
microcirculation in the oral mucosa. // Bulletin of Dentistry of
Uzbekistan. - 2021. - No. 2. - P. 40-44.

Lindhe J., Lang NP Clinical Periodontology and Implant
Dentistry. - Oxford: Wiley-Blackwell, 2018. - 1480 p.

Puzanov V. A., Dedov V. N. Features of microcirculation in
patients with chronic periodontitis. // Periodontology. - 2019.
-No. 2. - P. 17-22.

Kiran M., Arpak N., Unsal E. Effect of improved periodontal
health on metabolic control in type 2 diabetes. // J. Clin.
periodontol. - 2005. - Vol. 32. - P. 266-272.

Khakimova D. A., Rakhimova F. F. Microbiocenosis of the
oral cavity in chronic inflammatory periodontal diseases. //
Dentistry and Orthopedics. - 2020. - No. 3. - P. 27-31.

Slots J. Periodontitis: facts, fallacies and the future. //
Periodontology 2000. - 2017. - Vol. 75(1). - P. 7-23.

Yusupova M.K. Use of adhesive splinting and Tivorel in the
complex therapy of chronic generalized periodontitis. - Andijan,
2023. - 198 p.



