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Introduction

Topicality of the topic: The urgency of the problem of treatment of patients
with temporomandibular joint (TM]) diseases is due to the widespread use of
this pathology, the complexity of early diagnosis of intra-articular injuries, the
existence of different approaches to therapy. In the last 15 years, both
conservative and surgical methods of TM] treatment, including the use of
minimally invasive interventions, have been rapidly evolving in maxillofacial
surgery and dentistry. Of particular interest is the surgical treatment of diseases
of the TM]J in patients with Rheumatoid Arthritis (RA). Patient therapy in this
group requires not only an interdisciplinary approach, but operations during
the period of minimal activity or remission of the main disease. Diseases of the
TM]J can be detected in patients with various rheumatic pathologies, but more
often it is manifested in patients with ongoing pathological processes of
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rheumatoid arthritis (RA). Thus, according to various authors, the incidence of
TM]J in rheumatoid arthritis varies considerably: from 4.7 to 88.0%. Studies
have shown a correlation between the duration of rheumatoid arthritis and the
pathology of the TMJ. It has been noted that TM] are more common in patients
over 5 years of duration. At the same time, even in 20.5% of RA the interviews
expose acute asymmetric arthritis accompanied by severe pain and functional
restriction of movement of the lower jaw. And in the case of psoriatic arthritis
(PA), clinical and structural changes in the TM]J, according to various studies,
occur in 48-80% of cases, and as is known from various data from literature in
27.6% cases of this disease.

The involvement of the TM] in the pathological process of systemic
ankylosing spondylitis (AS) and systemic diseases of connective tissue has not
been sufficiently studied. The literature data confirm that their damage is
observed in 4-35% of cases. Patients with systemic lupus erythematosus (SLE)
are more likely to complain of pain in the TM], and patients with systemic
scleroderma often complain of limitations and complications when opening the
mouth. The degenerative change of the TM] revealed during CT or MRI, which
corresponds to stage IV-V by the Wilkes international classification, namely -
degenerative changes in joint bone and articular disc system with the articular
surface deformation associated with osteophyte formation, and also the
formation of the articular disc displacement. One part of the researchers
believes that the implementation of open surgical intervention on TM] in
patients with RA is associated with a high risk of complications after surgery.
Other researchers believe that the use of minimally invasive surgical procedures
in this group of patients has great potential for minimizing tissue damage
during surgery. There is no consensus on the use of conservative methods of
treatment. Some authors believe that the only correct approach is to use the
occlusal stabilization appliance (OSA) and physiotherapy, while others believe
that conservative methods have a number of limitations in terms of impact on
pathological processes and are often insufficient or ineffective (from 8 to 60%
different sources) and causes the recurrence of the disease.

It was in patients with RA that the study was performed due to insufficient
study of the use of minimally invasive surgical methods of treatment of TM]
diseases. The aim of the study was to evaluate the efficacy of hyaluronic acid in
patients under this category. Disorders of the temporomandibular apparatus of
the mandibular joint and therefore the disease is a topical problem in dentistry
and in 70-89% of cases and is not associated with either inflammatory or
dystrophic processes in the joint, but is due to intra-articular functional
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disorders. Among such diseases, the Temporomandibular joint pain dysfunction
syndrome (TMJPDS) (according to the International Classification of Diseases
DSC-10, 1997), which is known in the literature as myofascial pain dysfunction
syndrome, neuro-muscular syndrome, craniofacial dysfunction, has a special
place among such diseases. Syndrome, occlusive-articulatory syndrome and etc.
To define this pathology, such an abundance of terms is explained by the
complexity of the anatomical structure and kinetics of this compound, as well
as by the inconsistent pathogenesis of the disease. The key elements of the
mandibular joint articulation system are the bones of the middle zone, the joint
itself, the upper and lower jaws, the sublingual bone, the row of teeth, and the
muscles that determine the movement of the lower jaw.

Complexity of anatomical structure and kinetics of the mandibular joint,
dependence of intra-articular relationships on the alignment of the tooth row, the
tonus and functions of the masticatory muscles create the background that causes
high frequency of diseases and painful dysfunction of the mandibular joint.

The proposed theories of the pathogenesis of the syndrome of painful
dysfunction of the TMJ reflect 4 main aspects, which seem to depend on the
research specialty of the researcher:

- The role of organic and functional changes in the TM]J;

- The role of changes in the condition of the masticatory muscles;
- The role of psychological personality disorders;

- The role of occlusive disharmony.

Some authors link functional changes in the joint to instability of the
cervical spine, osteochondrosis of the cervical spine, biomechanical disorders of
the neck muscles and shoulder girdle, as well as neck trauma. Today, endocrine
factors for TM] diseases are also recognized. In particular, dysfunction of the
thyroid gland. In addition, energy metabolism, mechanical action of muscles,
including permeability, as well as cell membrane permeability, transmission of
nerve impulses - all these are important links in the biological processes
involving electrolytes, especially calcium, potassium, sodium, magnesium and
chlorine, and Their content is somewhat different depending on the body's
physiological condition. Separate data have been reported in the literature that
calcium, potassium, iron, and zinc deficiency are characteristic of pain and lead
to enhancement of myofascial trigger points. Myofascial pain is characterized
by a decrease in calcium levels and an increase in the concentration of thyroid
hormone in the blood serum.

Foreign authors also denote the importance of the drug Hilastan, which is
widely used and its importance increases as it may remain in the joint longer
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than other viscosupplements, the authors evaluated the effectiveness of
Hilastan injection in patients with osteoarthritis. It has been shown by some
authors that the use of hyaluronic acid is most effective in patients with TM]
pathologies during the disease of the initial and moderate severity. The effect is
achieved during significant damage but very slowly. According to the author,
the situation can be improved at an early stage. Other scientists have shown a
positive effect of hyaluronic acid preparations in the treatment of osteoarthritis
of the joint. In the study, patient data showed that the administration of the 20
mg of drug Suplazin with hyaluronic acid three times with one-week interval, 3
months later showed statistically important significance - reduced pain
(osteoarthritis index of WOMAC) by 23.5% and visual analogues by 43.8% of
scale, range of joint restriction - by 15.6%.

The purpose of the study is:

Assess the effectiveness of treatment of pathologies developed by TM] and
other etiological factors in this category of patients after hyaluronic injection,
early diagnosis and biochemical blood tests. Determination of the effectiveness
of the use of hyaluronic acid in orthodontic treatment of arthrosis-arthritis
caused by occlusal anomalies. Study of clinical features and neuro-humoral
disorders in patients with painful dysfunction of the mandibular joint.

The following tasks were planned for the implementation of the goal:

1. Efficacy of hyaluronic acid against the use of minimally invasive surgical
procedures in TM]J in patients with RA.

2. Efficacy of minimally invasive surgical treatment of TM] diseases under
the use of hyaluronic acid in the early and middle stages of the disease.

3. Further examinations - in patients with RA, the assessment of distant
outcomes of minimally invasive surgical treatment with hyaluronic acid.

4. Study of biochemical parameters of blood in patients with RA during
inflammatory diseases of the TM].

5. Determine the effectiveness of the use of hyaluronic acid in orthodontic
treatment of arthrosis-arthritis caused by occlusal anomalies of the TM].

Scientific novelty of the paper

+ The mechanism of action of hyaluronic acid has been studied for the first
time in the pathogenesis of the temporomandibular joint dysfunction and
clinical features of the temporomandibular joint dysfunction.
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* For the first time, aspects of the diagnosis of the temporomandibular joint,
its clinical and topical processes during the administration of hyaluronic acid
have been identified.

* Modern methods of treatment of mandibular joint dysfunction have been
studied for the first time.

+ The possibilities of evaluating the effectiveness of the treatment-diagnostic
process were determined for the first time. Study of the clinical features of the
TM]J pathologies, determination of odontogenic and psychogenic factors in its
development.

* Study of general and local immunity and biologically active substances in the
blood serum with changes in prostaglandin E and secretory immunoglobulin A
content at the beginning and end of complex treatment in the saliva of patients
with TM]J pathologies.

+ Study of rheological changes in the blood, as patients with SCI pathologies
should undergo changes in plasma viscosity due to the systemic action of
inflammatory processes in the periodontium. Therefore, we studied the
aggregation of erythrocytes EAI, the deformation of erythrocytes EDI,
hematocrit HCT, plasma viscosity Y puzzle 10 dini x cm / cm2,

* Develop of methods of pathogenetic treatment and secondary prophylaxis
using medicinal and non-medicinal products based on the obtained data.

The practical significance of the paper

Based on the researches and the obtained results, the development of the
temporomandibular joint dysfunction was presented on the possible
mechanisms, the contribution of rheological, odontogenic and psychogenic
factors in the etiopathogenesis of the disease was established.

Examination of the blood rheological, general and local immunity and
prostaglandin E levels and their dynamics in the course of treatment deepened
the notion of modern syndrome of pain syndrome and the mechanism of
further development of the mechanism of the process of dysfunction of the
temporomandibular joint.

The hypothetical scheme of pathogenesis of the disease we are investigating
allows us to determine the significance of its individual component in all
specific cases and to develop an individual program of complex treatment based
on it.

The method of diagnosis of the temporomandibular joint has been
developed and introduced in the Department of Maxillofacial Surgery of
Archangel St. Michael Multi Profile Clinical Hospital in Tbilisi and in the
dental clinic "Dent-Effect" and the treatment is carried out by a new method,
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which includes blockage muscular trigger points and occlusion correction with
the administration of hyaluronic acid.

The results of our study confirm the significant role of psycho-emotional
disorders, muscle pain and hyper-tonus, particularly in the masticatory muscles,
and in the pathogenesis of the development of pain syndrome of
temporomandibular joint, the results confirm the change in stress hormone
production (psychotropic, adrenaline and cortisone). In the patient with
emotional disorders it leads to catabolism of metabolic processes, which is
evidenced by the increased production of ATP in patients. This allows us to
assume that the study of biochemical data in the blood, namely: ATP, histamine
and hormones (adrenaline and cortisol) in the blood serum, can be used in the
diagnosis of the given pathology. It will be important for physicians to be able
to diagnose the given disease at an early stage, allowing physicians to treat
patients at an early stage, which will make it easier for them to fight the disease
and prevent pain and psycho-nervous processes in patients.

The results of the dissertation can be widely used for the treatment and
prevention of diseases of the mandibular joint pain syndrome in the early stages
of the development of diseases with the administration of hyaluronic acid.

Topic Approval

The materials presented in the thesis are presented at the International
Scientific and Practical Symposium in Hungary “Treatment of the hip joint
using hyaluronic acid”, 2019;

“The use of hyaluronic acid” in Wiesbaden “Effectiveness of inhalation on
painful dysfunction of TM]J”, 2019.
1.Temporomandibular Joint Surgery with Hyaluronic Acid
1* WORLD CONFERENCE ON SUSTAINABLE LIFE SCIENCES WOCOLS
201930th June-07th July 2019. Budapest, HUNGARY Web:

http://woscun.wocols.com.
ISBN: 978-975-6478-98-1

The structure and volume of the dissertation

The dissertation includes 146 pages, 7 tables, 1 diagram, 15 graphs and 38
pictures. It consists of the following parts: Introduction, Literary Review,
Materials and Methods, Outcomes and Their Discussion, Conclusions, Practical
Recommendations. The list of cited literature contains 167 sources.

Chapter 2. Research Materials and Methods

2.1 Methodological basis of the research
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The study identified the following symptoms:
Patient complaints:

1. Feeling of discomfort in the joint area. 2. Sounds in the joint: a) crackling
when opening the mouth; b) crackling when closing the mouth tightly; c)
crunching on one side; d) crunching on both sides; e) crepitation; 3. Beginning
of the crunching: a) during opening of the mouth; b) in the middle of the
opening of the mouth; c) in the last phase; d) crunching while eating; e)
reciprocal crunching.

Life anamnesis, objective data

Asymmetry of the face, decrease in the length of the lower part of the face,
hyperemia in the area of the TM]J, swelling in the area of the TM], pain on
palpation of the TM], pain on palpation of the masticatory muscle, pain on
palpation of the scapular muscle, pain on palpation of internal and external
wing muscles, pain on the trigeminal nerve (valence points), the pain is
vegetative palpation nodes, trigger spots during TMJ palpation: a) Simultaneous
exit of articular heads from the tip of the articular hump; b) alternate exit from
the articular heads from the tip of the articular hump, restriction of the opening
of the mouth, excessive opening of the mouth, restriction of the movements of
the lower jaw, opening of the mouth: c) jumping; d) deviations; e) duplication,
abnormal occlusion, midline deviation, dentition defects, secondary occlusion
deformation, the presence of dentures in the oral cavity, the presence of
undiscovered orthopedic structures in the oral cavity, preliminary contact with
antagonist teeth, loss of chewing teeth and abnormal tooth abrasion.

Additional research methods were used:
Determining the occlusal relationship of tooth-antagonists

Conducted with wax pattern and articulation paper. Occlusion-grams were
obtained in central and lateral occlusions. In this way, the existence of
preliminary contacts was evaluated and classified. Occlusive wax patterns were
kept in the dynamics for analysis. Preliminary contacts in the form of
perforations, after clarifying the topography of occlusive disorders, were
detailed on a specially designed occlusion map.

The Tscan device manufactured by Tekscan, Inc., was used for dynamic
measurement of occlusion. (USA), by loading according to the first contact,
segments and individual teeth. During electronic occlusion, individual sensors
were used no more than 4 times for each patient. The obtained data was stored
electronically. Patients were shown electronic occlusal data in three-

31



dimensional graphs. The procedure was performed in the following stages: after
diagnosis and reconstruction of occlusion during assessment of occlusive
relationships.
Statistical methods, evidence-based medicine methods

To assess the statistical significance of the differences between the two
groups participating in the study and comparative qualitative indicators: the
comparative strength between the comparative qualitative indicators (clinical
outcome of the treatment) and the factor of applying the complex formalized
assessment model was calculated.

Chapter III
Own studies

3.1. Surgical treatment of the mandibular joint using hyaluronic acid in patients
with various pathologies

Materials and Methods of Examination The paper presents the results of the
examination and treatment of 96 patients with TM]J pathology. The main group
included 76 patients according to age and sex.

Clinical case 1. Patient Z., 40 years old, applied to Department of
Maxillofacial Surgery of Archangel St. Michael Multi Profile Clinical Hospital
with complaints of pain in the TM] area, as well as noise similar to crunching
and restriction of opening the mouth. From the anamnesis it is known that the
patient has had this for 4 years. Disorders and pain in TMJ were present for one
year. As soon as the first symptoms of TMJ diseases appeared, the patient began
conservative treatment with a dental surgeon in a local clinic. By the time of
going to the center, the patient was already taking Methotrexate at a dose of 15
mg / week, Metipred 4 mg / day, non-steroidal anti-inflammatory drugs.
According to the DAS28 (Disease Activity Score) index, disease activity was low
- 2.1. At the outpatient stage of treatment, he underwent a conservative course
of treatment with the help of OSA. The patient noted a temporary
improvement. According to the MRI data, stage III damage of the CNS was
determined. Based on the quality and diagnosis of degenerative changes in the
TM]J, it was decided to apply surgical treatment. Into the joint, intracranially, at
intervals of three days, first, 1 ml of hyaluronic gel was injected into the upper
and then the lower chamber. It became possible to open the mouth up to 42
mm directly on the operating table. After a week CT control was performed.
Osteosclerosis and deformity of the joint heads. The bilaminar zone was
determined by the amplification of the signal, indicating the ongoing
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inflammatory process in it. On the 8th day, the intensity of the pain was
assessed by the patient as a slight, previously 21 mm of the mouth opening was
now 38 mm. On the 14th day, the intensity of pain according to Vas - 21 mm,
and the opening of the mouth - 42 mm.

Clinical case 2. Patient K., 28 years old, applied to the Department of
Maxillofacial Surgery of Archangel St. Michael Multi Profile Clinical Hospital
with complaints of pain in the TMJ area, as well as noise similar to crunching,
with restriction of the opening of the mouth. There was a feeling of numbness
in the ears and irradiation of pain in the TM]J the area. From the anamnesis it is
noted that the patient suffers from dysfunction of the TM]J for 3 years, 2 months
since together with the noise in the joint he felt pain, that was why he were
referred to the clinic. An MRI scan was performed. According to the data, stage
IIT damage of the TM] was determined according to the Wilkes international
classification. Based on the quality and diagnosis of degenerative changes in the
TM]J, a decision was made on surgical treatment. In the joint, intracranially, at
intervals of three days, first, 1 ml of hyaluronic gel was injected into the upper
and then the lower chamber.

Biochemical indicators of blood. Relevance of the problem:

We studied the biochemical parameters of blood serum in patients with pain
in the temporomandibular joint (TMJ) with pain dysfunction syndrome.
Biochemical studies were performed in 31 patients with TM]J pain dysfunction
syndrome, aged 20 to 40 years (1* - main group) and 10 healthy adults of similar
age who did not complain of clinical signs characteristic of a given pathology
(27 - Control). An increase in sodium levels and total protein was found, which
did not change statistically reliably. The tendency of calcium, glucose to
decrease in blood serum, which confirms the activation of stress systems,
enhances protein catabolism. An increase in the content of ATP, histamine,
adrenaline, and cortisol confirms the significant role of psycho-emotional
disorders in the pathogenesis of the syndrome of pain dysfunction of the
temporomandibular joint. The action of vitamin D and total alkaline.
phosphatase was determined. Significant impairment of vitamin D was
observed in patients with pain dysfunction syndrome (TM]) compared with
control groups (P = 0.001), and there was also a significant negative association
between serum vitamin activity and total alkaline phosphatase activity (P =
0.001). Significant increase in serum total alkaline phosphatase as a bone mark
was observed in patients with temporary hormonal disorders, providing a more
reliable and complete profile of inflaimmatory modulators in temporary
hormonal disorders.
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Neuro-immunological aspects.

Thus, TM]J disease clinical manifestations are diverse, the severity generally
accepted criteria for diagnosing the absence, ethio-pathogenesis contradictory
views and in connection with the lack of vision therapy ethio-pathogenesis
shape TMJ pathology ethio-pathogenetic diagnostic and therapeutic aspects of
the urgency and the actuality of the research. Examination of the blood serum
for immunoglobulins and secretory immunoglobulin slgA1 saliva, as well as at
the beginning and end of the complex course of prostaglandin E (Pg E)
treatment. Patients with painful SCS dysfunction had lower levels of
immunoglobulins A, M, G (dysmunoglobulinemia) and increased salivary
secretory immunoglobulin A and increased prostaglandin E levels in the blood
before treatment. After surgery with hyaluronic acid after a small surgical
operation, the rates of immunoglobulins dropped approached the control group.
Local immune tension decreased (secretory immunoglobulin in sigAl saliva),
and also decreased prostaglandin E concentration and rheological changes. This
confirms the secondary, adaptive nature of the disorders indicated in the
painful dysfunction of the SCC, and presumably the involvement of not only
peripheral but also central mechanisms of pain syndrome in this group of
patients. At the end of the complex treatment in the group of patients with a
moderate form of painful dysfunction of the SCS, 69% of patients did not suffer
from pain

Conclusions:
Thus, we can conclude that:

1. The use of minimally invasive surgical methods of the TMJ treatment
with hyaluronic acid in patients with RA is effective and is associated with a
low frequency of complications of RA after surgery.

2. The efficacy of minimally invasive surgical treatment of the TMJ with
hyaluronic acid is higher in patients according to the Wilkes classification in
the early and middle stages of the TMJ disease.

3. Further examination is necessary to evaluate more distant outcomes of
minimally invasive surgical treatment of the patients with cJ with hyaluronic
acid.

4. The use of hyaluronic acid is effective in the treatment of arthrosis-
arthritis caused by dental anomalies and other etiological factors.
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5. It is important to study the biochemical parameters of the blood in
patients with RA during inflammatory diseases of the TMJ.

6. The results of our research confirm the significant role of psycho-
emotional disorders, muscle pain and hypertension, in particular, the tension of
the masticatory muscles in the pathogenesis of the development of the TMJ
painful dysfunction syndrome. This allows us to assume that the study of
biochemical data on blood, namely: ATP, histamine, adrenaline and cortisol,
can be used in the diagnosis of a given pathology.

7. Active trigger points (ATPs) in the masticatory muscles are the main
pathogenic factor in the development of pain dysfunction of the
temporomandibular joint (TMJPDS) (P <0.01). Odontogenic disorders account
for 67% of cases and psychogenic disorders for 33% of cases.

8. Occlusive disharmony and partial secondary adenitia with unilateral
chewing in 75% of cases is the odontogenic cause of the development of painful
dysfunction of the TMJ (P <0.05).

9. Impaired immune function (increased sigA content, serum
dysimmunoglobulinemia) and hormonal (reproductive hyperandrogenism at
Practical recommendations

1. The method of diagnosis of mandibular jaw is developed and introduced
by the Department of Maxillofacial Surgery of Archangel St. Michael Multi
Profile Clinical Hospital in Tbilisi and Dental Clinic “Dent Effect”,

2. A new method of complex treatment has been proposed, which includes
blockade of muscular trigger points, occlusive correction with the
administration of hyaluronic acid.

3. The study of blood biochemical data, in particular in the blood serum of
ATP, histamine and hormones (adrenaline and cortisol), can be used in the
diagnosis of a given pathology. This is important so that doctors can diagnose
the disease at an early stage.

4. All of the above will allow the patient to be treated at an early stage,
surgery to be performed at an early stage or to be treated without surgery,
which will make it easier for them to fight the disease and prevent pain and
psycho-nervous processes.

5. The results of the dissertation can be widely used in the early stages of
development of the temporomandibular joint pain syndrome, for its diagnosis,
treatment and prevention of diseases, the administration of hyaluronic acid.

6. The hypothetical scheme of pathogenesis of the disease proposed by us
allows us to determine the significance of its individual component in each case
and to develop an individual program of complex treatment based on it.
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7. Rheumatic blood tests (erythrocyte aggregation, deformity, blood
viscosity, and hematocrit) are important in defining the pain dysfunction of
TMJ in order to calculate patient risk groups and treat them accordingly.

8. A prerequisite for the effectiveness of complex treatment with the
odontogenic mechanism of the development of pain dysfunction of the TM] is a
small surgical treatment with the administration of hyaluronic acid
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