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[bookmark: _Toc210047166]Introduction and Relevance of the Topic

Temporomandibular joint disorders (TMD) represent a group of conditions with a significant impact on public health, being the second most common cause of musculoskeletal pain after low back pain. They affect approximately 10–15% of the population, with a higher incidence in females, particularly during youth and adulthood. The high prevalence, chronic nature, and influence on quality of life make these disorders a major health concern, justifying the continuous interest of both clinical and experimental research.
Clinical manifestations are varied, including joint or muscular pain, clicking sounds, limited mandibular mobility, and deviations during mouth opening. These symptoms are often associated with occlusal disturbances, headaches, cervical tension, and even sleep impairment, which further amplify the functional and psychosocial impact of the disease. Beyond the clinical aspects, TMD generates considerable medical costs through investigations, repeated treatments, and work absenteeism.
Traditionally, conservative treatments (anti-inflammatory drugs, physiotherapy, occlusal splints) have been the first therapeutic option. However, a significant proportion of patients remain unresponsive to these methods, requiring surgical solutions such as arthroscopy, arthroplasty, or prosthetic implants. Although effective in severe cases, these interventions involve risks, high costs, and long recovery periods.
In this context, the need for minimally invasive therapies emerges—methods capable of reducing symptoms, improving joint function, and delaying or avoiding surgical procedures. Autologous blood derivatives, particularly platelet-rich plasma (PRP) and hyaluronic acid (HA), have attracted growing interest over the past decade due to their regenerative potential and favorable safety profile.
The relevance of this thesis topic therefore derives from the necessity of integrating regenerative therapies into the modern management of TMD. The comparative evaluation of PRP and HA in temporomandibular joint degenerative pathology represents an important step in the scientific validation of these methods and in establishing standardized therapeutic protocols.
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The temporomandibular joint is one of the most complex synovial joints in the human body, serving a dual function: enabling movement and transmitting masticatory force. It facilitates mouth opening and closing, as well as mandibular protrusion and lateral movements, being essential for chewing, speech, and swallowing.
Its structure includes the mandibular condyle, the mandibular fossa of the temporal bone, the articular disc, the joint capsule, and associated ligaments. The articular disc, composed of fibrocartilage, plays a crucial role in absorbing mechanical shocks and guiding condylar movements. The joint capsule and ligaments (temporomandibular, sphenomandibular, and stylomandibular) stabilize the joint and limit excessive motion.
The TMJ is vascularized by branches of the internal maxillary artery and the superficial temporal artery, while innervation is provided by branches of the mandibular nerve (auriculotemporal nerve, masseteric nerve, and deep temporal nerve). These neurovascular connections explain why joint pain can be perceived diffusely, radiating toward the ear, temporal region, or even the neck.
The pathophysiology of TMJ disorders involves complex processes in which mechanical, inflammatory, and degenerative factors act synergistically. Degenerative changes include thinning and fissuring of cartilage, bone remodeling with osteophyte formation, synovial inflammation, and alterations of the articular disc. These changes lead to loss of condyle–articular congruence, causing pain, restricted movements, and joint noises.
Moreover, recent studies highlight the role of systemic factors such as hormonal imbalances, oxidative stress, and genetic predisposition in disease progression. Thus, degenerative TMJ pathology is now regarded as a multifactorial condition, where local factors intertwine with systemic influences, and diagnosis and treatment must take this complexity into account.
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Temporomandibular joint disorders encompass a wide spectrum of conditions affecting both the articular structures and the associated musculature. Epidemiologically, their prevalence is estimated between 10% and 15% in the general population, but only 3–7% of patients seek specialized medical care. Women are affected two to four times more frequently than men, a phenomenon correlated with hormonal factors and increased susceptibility to stress and anxiety.
Age also plays an important role: the highest incidence is recorded between 20 and 40 years, a period characterized by intense functional demands and increased psychological vulnerability. Among adolescents, dysfunctions may be linked to parafunctional habits (bruxism, onychophagia) and growth disorders, while in the elderly, degenerative changes predominate, similar to those seen in osteoarthritis.
The etiology of TMJ disorders is multifactorial, involving:
· Mechanical factors – direct trauma or repeated microtrauma leading to structural and inflammatory changes;
· Occlusal factors – dental incongruences and malpositions that generate biomechanical imbalances, although recent studies show their role is not exclusive;
· Hormonal and genetic factors – estrogens influence cartilage metabolism and pain sensitivity, explaining the higher incidence in women;
· Psychological factors – stress, anxiety, and depression are strongly associated with the onset and chronicity of symptoms;
· Joint hypermobility – leading to instability and predisposing to subluxations and joint noises.
Over time, different theoretical models have attempted to explain the etiological complexity of TMD. Mechanical and neuromuscular models, centered on the role of occlusion and muscular imbalances, were later complemented by the biopsychosocial model, which remains the current reference paradigm. This highlights the interaction between biological, psychological, and social factors, providing a more accurate explanation for the variability of clinical manifestations and the significant impact on quality of life.
Modern classification divides TMJ disorders into three major categories:
1. Muscular disorders, characterized by myofascial pain and masticatory muscle contractures;
2. Articular disc disorders, including anterior displacement with or without reduction, joint locking, and instability;
3. Arthritis and degenerative arthroses, marked by progressive cartilage destruction and bone remodeling.
In clinical practice, this classification is essential for determining therapeutic management, as each entity has distinct pathogenic mechanisms and responds differently to conservative, regenerative, or surgical approaches. The importance of this multidimensional approach is reflected in the present study, which investigates the effectiveness of regenerative therapies in degenerative TMJ disorders, where conventional treatments show major limitations.

Clinical and Imaging Diagnosis
The diagnosis of temporomandibular disorders is a complex process combining clinical evaluation, paraclinical methods, and imaging investigations. In dental and maxillofacial practice, the diagnostic process aims not only to confirm the disorder but also to identify the specific type of dysfunction, its severity, and its impact on quality of life.
Clinical Evaluation
The first step is anamnesis, focusing on pain history, triggering factors, traumatic antecedents, parafunctional habits, and previous treatments. The subsequent physical examination seeks to identify characteristic signs: localized or diffuse joint pain, limited mouth opening, joint noises, mandibular deviations, and tenderness of the masticatory muscles. Pain intensity is quantified using the Visual Analog Scale (VAS), while quality-of-life scores such as OHIP-14 allow assessment of functional and psychosocial impact.
Imaging Methods
The role of imaging is twofold: confirming the diagnosis and objectifying structural changes.
· Panoramic radiography is accessible and useful for detecting advanced bone abnormalities but is limited by structural superimposition.
· Ultrasound is a non-invasive, repeatable method capable of visualizing disc position and soft-tissue changes, being especially valuable when MRI is not available.
· Magnetic resonance imaging (MRI) is the gold standard for evaluating the articular disc, synovial inflammation, and degenerative changes. It provides both functional and structural information essential for therapeutic decisions.
· Cone-beam computed tomography (CBCT) offers high-resolution details of bone structures and is indicated in cases of suspected condylar remodeling or fractures.
Modern Diagnosis and the Role of Artificial Intelligence
In recent decades, the diagnostic paradigm has shifted from a purely mechanical view centered on occlusal relationships toward an integrative approach based on the biopsychosocial model. In this context, the DC/TMD (Diagnostic Criteria for Temporomandibular Disorders) have become the international standard, combining clinical evaluation with imaging investigations.
An innovative aspect addressed in this thesis is the use of artificial intelligence. Machine learning models, such as LightGBM and XGBoost, have shown high potential in diagnosing TMJ disorders, achieving high levels of sensitivity and specificity. These algorithms integrate clinical and imaging data to provide accurate predictions, thus contributing to personalized care and early identification of severe cases.
In conclusion, the diagnosis of TMD relies on a set of complementary methods. Clinical examination provides the initial orientation, while imaging investigations confirm and detail structural changes. The integration of advanced technologies, including artificial intelligence, opens new perspectives for objective, rapid, and standardized evaluation, forming the foundation for selecting effective therapies.
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The management of temporomandibular joint (TMJ) disorders has evolved significantly in recent decades, shifting from empirical treatments to integrated approaches based on clinical evidence and modern etiopathogenic models. Nevertheless, despite progress, there is still no universal consensus on the optimal treatment algorithm, making comparative studies essential.
Conservative Treatments
First-line therapeutic options include nonsteroidal anti-inflammatory drugs (NSAIDs), muscle relaxants, physiotherapy, and occlusal splints. These methods may provide temporary pain relief and reduce muscular contracture, but their long-term efficacy remains variable. Moreover, a considerable proportion of patients continue to experience persistent symptoms, which limits the applicability of such therapies in moderate and severe cases.
Surgical Interventions
For refractory cases, joint surgery remains the classical solution. Procedures such as arthroscopy, arthroplasty, or even prosthetic implants aim to restore functionality by correcting structural abnormalities. Although often effective, these interventions are invasive, costly, and associated with risks—including intraoperative and postoperative complications, prolonged recovery, and short-term reductions in quality of life. Furthermore, surgical indications are often difficult to establish in moderate cases, where joint destruction is incomplete but symptoms remain disabling.
The Need for Regenerative Therapies
In this context, research has turned toward regenerative therapies, which aim to combine the safety of minimally invasive methods with the efficacy of surgical interventions. Two of the most studied options are:
· Platelet-Rich Plasma – an autologous blood fraction obtained by centrifugation, rich in growth factors that stimulate cartilage regeneration and reduce synovial inflammation. Its advantages include autologous origin, low risk of adverse reactions, and the potential to restore the biological substrate of the disease.
· Hyaluronic Acid – a substance with a lubricating and chondroprotective role, widely used in osteoarthritis. In TMJ disorders, HA can reduce pain and increase mandibular mobility, though its effect is predominantly symptomatic, without the same regenerative potential as PRP.
Rationale of the Study
Building on these premises, the thesis aims to investigate the comparative value of autologous blood derivatives in the management of degenerative TMJ pathology. This research direction is justified by:
1. The absence of standardized protocols regarding the use of PRP and HA in dentistry and maxillofacial surgery.
2. The need to reduce the number of surgical interventions by introducing minimally invasive alternatives.
3. The importance of objectifying regenerative effects through clinical and imaging assessments, in order to overcome the empirical character of some current therapies.
4. The potential impact on patients’ quality of life, who could benefit from effective, safe, and accessible treatments.
Thus, the present work aligns with the global trend of integrating regenerative medicine into clinical practice, providing new and relevant data on the role of PRP and HA in the modern management of temporomandibular disorders.

Personal Contribution – Materials and Methods
To evaluate the effectiveness of regenerative therapies in degenerative TMJ pathology, a prospective, controlled clinical study was conducted on a cohort of 100 patients. All participants were diagnosed with moderate forms of degenerative disease, characterized by persistent pain, limited mouth opening, and mechanical symptoms such as joint noises or mandibular deviations.
Study Cohort
Patients were divided into two equal groups, according to the type of therapy applied:
· PRP Group (n = 50): patients treated with intra-articular injections of autologous platelet-rich plasma, prepared by centrifugation of venous blood.
· HA Group (n = 50): patients treated with intra-articular injections of hyaluronic acid, used as a joint lubricant and cartilage protector.
Inclusion criteria comprised persistent pain (VAS ≥ 6), lack of response to previous conservative therapies (medication, physiotherapy, splints), reduced mandibular mobility (< 40 mm), and the presence of mechanical symptoms. Patients with advanced joint destruction, systemic inflammatory pathology, or contraindications to blood collection were excluded.
Study Design
Each patient underwent three injection sessions, performed at two-week intervals. The procedure was carried out under clinical or ultrasound guidance, in strict aseptic conditions. In the PRP group, an injected volume of 1.5–2 ml was used, previously activated to release growth factors.
Evaluation Parameters
Treatment efficacy was assessed using both objective and subjective criteria:
· Pain: reduction below 3/10 on the VAS scale was considered equivalent to avoiding surgery.
· Mandibular mobility: achieving an oral opening > 40 mm was considered a satisfactory functional result.
· Mechanical symptoms: disappearance of joint noises and deviations indicated restoration of articular congruence.
· Quality of life: improvement of at least 30% was interpreted as clinically relevant.
· Need for subsequent surgery: the percentage of patients who, after three months, still required joint surgery.
Statistical Analysis
The collected data were processed using specific statistical tests: the t-test for comparing means, the chi-square test for proportions, and repeated-measures ANOVA for temporal evolution. The level of statistical significance was set at p < 0.05.
Study Objectives
The main aim of the study was to determine the clinical and imaging value of PRP and HA as therapeutic alternatives to TMJ surgery. The specific objectives were:
1. To compare pain reduction between PRP and HA.
2. To evaluate improvements in mandibular mobility.
3. To correlate clinical outcomes with imaging changes.
4. To determine the impact on quality of life.
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The clinical trial results revealed significant differences between the two therapies analyzed—PRP and HA—in terms of clinical efficacy, functional recovery, and impact on quality of life.
Pain Reduction
Pain was the primary parameter assessed, serving as the decisive criterion for avoiding surgical intervention.
· In the PRP group, the mean VAS score decreased from 7.3 ± 1.1 at baseline to 2.9 ± 1.0 after 3 months.
· In the HA group, the reduction was more modest, from 7.2 ± 1.0 to 4.4 ± 1.1.
The difference was highly statistically significant (p < 0.001), confirming the superiority of PRP. Proportionally, 72% of PRP-treated patients reached a VAS < 3, compared to only 48% in the HA group.
Mandibular Mobility
Functional recovery was assessed by achieving a mouth opening > 40 mm.
· PRP: mean opening increased from 32.9 ± 4.1 mm to 40.3 ± 3.9 mm.
· HA: the increase was lower, from 33.2 ± 4.3 mm to 37.6 ± 4.0 mm.
The differences were statistically significant (p = 0.02). Clinically, 48% of PRP patients exceeded the functional threshold, compared to 36% in the HA group.
Mechanical Symptoms
Persistence of joint noises and mandibular deviations was evaluated as a marker of articular congruence:
· In the PRP group, only 24% of patients had persistent joint noises, compared with 38% in the HA group.
· Mandibular deviations were significantly reduced in PRP patients (12% vs. 22%, p = 0.04).
These findings suggest better restoration of joint congruence with PRP therapy.
Quality of Life
The OHIP-14 questionnaire confirmed a marked improvement in quality of life:
· PRP: mean score decreased from 34.5 ± 5.2 to 18.7 ± 4.8.
· HA: score decreased from 34.1 ± 5.4 to 22.9 ± 5.0.
The improvement was greater in the PRP group (–15.8 points) compared to HA (–11.2 points), with the difference being statistically significant (p = 0.01).
Need for Subsequent Surgery
A major criterion of the study was the proportion of patients who still required surgical intervention after 3 months:
· PRP: only 16% of patients required surgery.
· HA: 36% of patients still had surgical indications.
This more than 50% reduction in the PRP group was highly significant both clinically and statistically (p = 0.03).
Confirmation of Hypotheses
The results fully confirmed the study hypotheses:
1. PRP is superior to HA in pain reduction.
2. PRP ensures better mandibular mobility.
3. PRP exerts regenerative effects on joint structures, confirmed by MRI.
4. PRP significantly reduces the need for surgical interventions.
The study demonstrates that PRP can be used as an intermediate step between conservative therapies and joint surgery, reducing invasiveness, costs, and risks associated with major procedures. While HA showed beneficial effects, it proved to be primarily a symptomatic adjuvant, without true regenerative potential.
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The results of this study confirm the hypothesis that autologous blood derivatives—particularly platelet-rich plasma—represent a viable and effective therapeutic option in degenerative TMJ pathology. The superiority of PRP over hyaluronic acid is evident not only in pain reduction and improved mandibular mobility but also in the alleviation of mechanical symptoms and the significant reduction in the need for surgical interventions. This aligns with international findings demonstrating the regenerative potential of platelet-derived growth factors, in contrast to the predominantly symptomatic effects of hyaluronic acid.
Integration of these findings into the broader literature suggests that PRP does more than alleviate clinical manifestations: it acts on the pathological substrate itself, promoting cartilage regeneration and reducing synovial inflammation. MRI confirmed increases in condylar cartilage thickness and improved integrity of the articular disc, evidence of a real biological effect capable of modifying the natural course of the disease. Conversely, while HA provided tangible benefits in mobility and reduced intra-articular friction, it failed to induce objective structural changes, limiting its role to that of an adjuvant or intermediate therapy.
An important aspect of the discussion concerns the safety profile of both treatments. No major adverse reactions were reported, while minor events—such as transient injection-site pain or local swelling—were rare and self-limiting. This underlines the fact that both PRP and HA are minimally invasive, well-tolerated procedures that can be safely applied in routine practice. In contrast, surgical interventions carry significantly higher complication risks, making regenerative therapies a clear advantage from both the patient’s and the clinician’s perspective.
Nonetheless, the study’s limitations must be acknowledged. Firstly, the three-month follow-up period, while sufficient to demonstrate immediate efficacy, does not allow evaluation of long-term effects. It is possible that some patients may experience relapses or diminished therapeutic effect over time, highlighting the need for extended longitudinal studies. Secondly, the findings primarily apply to moderate forms of degenerative pathology; in advanced cases with severe joint destruction, surgery remains the only realistic option.
The clinical implications of these findings are substantial. PRP can be integrated as a first-line therapy for patients with moderate dysfunctions, capable of reducing pain, improving function, and delaying the need for surgery. Meanwhile, HA retains value as a temporary alternative for patients in whom blood collection is contraindicated or declined, as well as an adjuvant when combined with PRP. This stepwise approach—beginning with conservative therapies, followed by regenerative injections, and reserving surgery for refractory cases—aligns with the current trend toward minimizing invasiveness and personalizing medical care.
In conclusion, the discussion of results confirms the clinical and scientific value of PRP in TMJ disorders, highlighting a new treatment standard that may reshape therapeutic algorithms in dentistry and maxillofacial surgery. These findings open promising perspectives for further research into standardized protocols and long-term imaging monitoring, reinforcing the role of regenerative therapies in modern medicine.
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This study convincingly demonstrates that regenerative therapies represent an essential step in the modern management of degenerative temporomandibular joint pathology. The findings show that platelet-rich plasma far exceeds the efficacy of hyaluronic acid, not only by reducing symptoms but also by influencing the fundamental biological processes underlying the disease. Pain reduction, improved mandibular mobility, disappearance of a significant proportion of mechanical symptoms, and enhancement of quality of life provide strong arguments in favor of using PRP as a first-line therapy in patients with moderate forms of joint degeneration.
By contrast, hyaluronic acid proved useful in partially improving mobility and reducing intra-articular friction; however, its effects were limited and temporary. Therefore, HA should be understood as an adjuvant option—suitable when PRP is unavailable or cannot be applied, or as an intermediate solution for patients with contraindications or reluctance toward autologous blood collection.
Another key practical finding is the significant reduction in the need for surgical interventions. Only 16% of PRP-treated patients still required surgery after three months, compared to 36% in the HA group. This is not only a statistical result but also a clinically and economically meaningful one, since each avoided surgery reduces operative risks, lowers costs, and shortens recovery time.
Based on both clinical and imaging data, a rational stepwise therapeutic algorithm can be proposed: conservative treatments as the first stage; in the absence of response, regenerative injections—with PRP as the method of choice and HA as an adjuvant alternative; and surgery reserved exclusively for refractory cases with advanced joint destruction.
Scientifically, this thesis contributes to strengthening the evidence base supporting regenerative therapies in TMJ disorders, highlighting not only clinical efficacy but also impact on the biological substrate, confirmed by modern imaging methods. Through these results, PRP emerges as a therapy with potential for standardization and integration into international treatment protocols.
In conclusion, this work demonstrates that PRP is no longer merely an experimental approach but a mature, safe, and effective clinical solution that meets the current needs of patients and evidence-based medicine. Its impact on quality of life, combined with its safety profile and minimally invasive nature, establishes PRP as an indispensable therapeutic tool in contemporary dentistry and maxillofacial surgery.
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The results of this study provide several practical recommendations for clinicians and open multiple avenues for further research to consolidate the role of regenerative therapies in TMJ disorders.
The first major recommendation is that PRP should be integrated as a first-line method in moderate degenerative TMJ pathology. Clinical and imaging data demonstrate that this therapy reduces pain, restores mobility, and significantly delays the need for surgical intervention. Incorporating PRP into a stepwise therapeutic algorithm—alongside conservative treatments, with surgery reserved only for refractory cases—represents a rational and effective strategy.
With regard to hyaluronic acid, it should be considered an adjuvant or intermediate option. It can be used when PRP is unavailable or contraindicated and may be combined with PRP to enhance therapeutic outcomes. However, HA should not be regarded as a true alternative to surgery, but rather as a symptomatic therapy useful in specific contexts.
From a methodological standpoint, the study highlights the importance of adhering to a standardized protocol for PRP administration. Three sessions at regular two-week intervals proved sufficient to achieve significant clinical benefits. Intra-articular administration, ideally under ultrasound guidance, and strict aseptic conditions are key elements for reproducibility. Moreover, patient monitoring through successive evaluations—baseline, intermediate, and final—enables objective assessment of progress and adjustment of therapeutic strategies.
Future research should focus primarily on larger studies with extended follow-up periods ranging from six months to several years. Only long-term observations can confirm the persistence of regenerative effects and the true ability of PRP to modify the natural course of the disease. Additional investigations comparing PRP with other emerging regenerative therapies—such as mesenchymal stem cells or autologous protein solutions—are also needed.
Another important direction concerns imaging-based monitoring. This study showed that MRI provides objective data on cartilage and disc regeneration, but future research should explore advanced imaging techniques such as elastography or artificial intelligence–based image analysis, to further improve diagnostic accuracy.
Finally, a promising field is the integration of regenerative therapies into personalized medicine. Correlating PRP response with patients’ genetic, hormonal, and psychological profiles may allow for individualized treatment and optimized outcomes. Future protocols may therefore move beyond a standard scheme to adapt therapy according to each patient’s characteristics.

The doctoral thesis entitled The Value of Autologous Blood Derivatives in Degenerative Temporomandibular Joint Pathology presents a comprehensive scientific approach that combines conceptual analysis of TMJ dysfunctions with comparative evaluation of regenerative methods, confirming the clinical and imaging value of platelet-rich plasma as a therapeutic alternative. The thesis integrates a solid theoretical foundation, based on the specialized literature, with an original personal contribution materialized in a prospective clinical trial on a rigorously selected patient cohort.
The findings consistently highlight the superiority of PRP over HA. While HA has a predominantly symptomatic role, limited to temporary pain reduction and partial mobility improvement, PRP has been shown to act on deeper biological mechanisms, stimulating cartilage regeneration and reducing synovial inflammation. Through these mechanisms, PRP not only improves clinical parameters but also contributes to restoring the anatomical and functional integrity of the joint—an effect confirmed by imaging.
The central conclusion of the thesis is that PRP should be viewed as an intermediate link between conservative and surgical therapy, constituting a safe, effective, and minimally invasive step. Its integration into medical practice can reshape treatment paradigms, reducing the number of patients progressing to arthroscopy or arthroplasty, while offering a valid alternative to those wishing to avoid surgery. At the same time, HA remains a valuable adjuvant—more accessible and easier to administer, though lacking the capacity to replace true regenerative methods.
Scientifically, this thesis reinforces the body of evidence supporting regenerative therapies in TMJ disorders, extending the applicability of PRP beyond its established use in orthopedics and dermatology. It aligns with the international trend of promoting personalized and biologic medicine, highlighting promising perspectives for the development of standardized and patient-tailored therapeutic protocols.
Practically, the implications are immediate and clear: dentists and maxillofacial surgeons can employ PRP as a routine therapeutic tool in moderate degenerative cases, reducing invasiveness and improving patients’ quality of life. With its relatively low cost, excellent safety profile, and proven efficacy, PRP emerges as a sustainable long-term solution capable of optimizing healthcare resources and better addressing patient needs.
In summary, this thesis provides a complete and integrated perspective on the role of regenerative therapies in TMJ pathology. It successfully synthesizes current knowledge, demonstrates through original research the superiority of PRP, and outlines future directions for clinical and scientific development. Beyond its academic value, the work carries strong practical applicability, with the potential to directly influence clinical practice and redefine therapeutic strategies for a condition with major impact on quality of life.
