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Abstract


Background and Objectives: To evaluate the impact of impacted mandibular third molars on temporomandibular joint dysfunction using the Modified Helkimo Index, analyzing symptom severity across age groups. Materials and Methods: A cohort of 140 patients (70 with impacted molars, 70 without) was assessed using the Modified Helkimo Index. Patients were categorized by age (<25, 26–30, 31–35, >36 years), and statistical comparisons between Icdi (with impacted molars) and Icda (without impacted molars) were performed. Key parameters included mandibular movement limitation, joint noises, and pain scores. Data were analyzed using descriptive statistics and statistical tests, with significance set at p < 0.05. Results: TMJ dysfunction was significantly more prevalent in patients under 25 years (Icdi = 13.5, Icda = 11.0; p = 0.045), with a progressive decrease in severity in older groups (>36 years: Icdi = 3.5, Icda = 4.5; p = 0.072). Women exhibited a higher prevalence across all age categories (female-to-male ratio: <25 years = 2.7, >36 years = 3.0). The most frequent symptoms were mandibular movement restriction (42.5%), joint noises (38.2%), and pain (35.7%). Conclusions: Impacted third molars may significantly exacerbate TMJ dysfunctions, particularly in younger individuals and females, with a strong association between impacted molars and increased Modified Helkimo Index scores. Early extraction might mitigate symptoms, emphasizing the need for proactive clinical management.
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1. Introduction


The temporomandibular joint (TMJ) is a pivotal articulation connecting the mandible to the temporal skull bone, anterior to each ear. This joint facilitates essential movements such as opening and closing the mouth, chewing, and speaking due to its unique structure that combines hinge and sliding motions [1]. Temporomandibular disorders (TMDs) encompass a range of conditions affecting the TMJ, masticatory muscles, and associated structures. The etiology of TMDs is multifactorial, involving malocclusions, such as open bites or significant overjets, that can predispose individuals to TMDs [1,2].



Trauma, such as direct injury to the jaw, and microtrauma, repetitive behaviors like teeth grinding and clenching, can initiate TMDs. Stress, anxiety, and depression have been linked to increased muscle tension and parafunctional activities, contributing to TMDs. Factors such as poor health, nutrition, joint laxity, and exogenous estrogen can influence the development of TMDs [1,2]. Epidemiological studies indicate that TMDs affect a significant portion of the population. A comprehensive meta-analysis reported an overall prevalence of approximately 31% in adults and older persons, with disk displacement disorders being the most common subtype [1].



Most TMD patients who sought treatment were between 16 and 35 years old. There were approximately twice as many female patients as male patients. On average, females delayed seeking care longer than males and were slightly older when they did. Jaw movement limitations were more commonly reported among female patients [2].



These findings underscore the importance of recognizing the multifaceted nature of TMDs and the need for tailored approaches in diagnosis and management.



Impacted mandibular third molars are not a well-documented risk factor for TMD. Although several studies have examined TMD in the context of impacted molars, few have employed rigorous clinical and statistical methodologies to establish a direct relationship using a well-defined patient sample.



The relationship between TMJ pain and wisdom teeth extractions, particularly impacted third molars, was explored [3]. The complications that can arise from the extraction of these molars, such as persistent TMJ discomfort, and their association were investigated. Although most post-surgical issues are resolved within a few weeks, some patients may experience longer-term pain due to trauma during the extraction process [2,3]. The research highlights the need for careful evaluation and management of patients undergoing wisdom tooth removal, as the proximity of impacted third molars to the TMJ can exacerbate or trigger TMD symptoms [3]. It emphasizes the importance of early identification and preventive measures to reduce the risk of TMJ damage and improve patient outcomes.



The relationship between craniofacial morphology, orthodontic needs, and TMD was studied, suggesting that stronger bite forces are still present despite the orthodontic or TMD concerns [4].



The potential association between impacted mandibular third molars and TMD remains critical in dental research. The relationship between third molar impaction and TMD was analyzed in 80 patients (aged 20–60 years) with impacted mandibular third molars. Clinical and radiological evaluations revealed that TMDs were most prevalent in cases of horizontal impaction (63.8%), followed by mesioangular (46.3%), distoangular (42.5%), and vertical impaction (30.0%) [5]. These findings suggest that the type of impact may influence the severity of TMD, emphasizing the need for early diagnosis and targeted interventions. Understanding this correlation is essential for optimizing clinical management, preventing long-term joint damage, and guiding prophylactic treatment strategies for at-risk patients. Further large-scale, multi-center studies are needed to validate these associations and refine treatment protocols.



Beyond localized pain and pericoronitis, impacted third molars may alter dental occlusion and might increase muscle tension by affecting the craniofacial system. Chronic inflammation linked to impacted molars could predispose patients to TMD by inducing structural and functional disturbances in the stomatognathic system, as suggested by previous studies [3,5,6,7].



The TMJ, a complex synovial joint, enables essential movements for mastication, speech, and swallowing. It consists of the mandibular condyle, temporal bone fossa, and an interposed articular disc, allowing rotational and translational motions to adapt to occlusal forces [8,9]. Dysfunction of this joint presents as pain, joint noises (clicking, crepitus), limited mandibular movement, and muscle spasms, often interfering with daily activities. TMD predominantly affects women, with a peak incidence between 20 and 40 years of age [10,11].



Since TMJ function is closely integrated with the teeth, masticatory muscles, and central nervous system, disturbances in any of these components can contribute to TMDs [9]. Impacted third molars, due to their anatomical positioning, have a strong influence on occlusion and mandibular dynamics, potentially leading to dysfunction [12]. The resulting chronic pain and mobility restrictions significantly impact the quality of life [9,10].



The biomechanical influence of impacted molars has been proposed to extend beyond dental alignment. The pressure exerted on adjacent teeth may induce occlusal imbalances, causing excessive strain on the masticatory muscles and inducing abnormal mandibular movements [13,14]. This, in turn, could result in muscle fatigue, chronic pain, and restricted mandibular function, particularly affecting the masseter and temporalis muscles [14,15].



Joint noises such as clicks and crepitations, commonly reported in TMDs, might be aggravated by deviations in mandibular movement related to the impacted molars [16,17]. Moreover, pain from the affected molars may radiate to the TMJ, mimicking the dysfunction’s symptoms and complicating accurate diagnosis if the underlying cause is not correctly identified, as TMJ pain can come from multiple sources [5,11,17]. Additionally, chronic pain associated with TMDs may lead to psychological comorbidities such as stress, anxiety, and depression, further exacerbating symptoms [18,19,20,21].



The Modified Helkimo Index (Table 1) is a standardized clinical tool for assessing TMD severity [22]. The Helkimo Index was chosen over the DC/TMD due to its simplicity and focus on evaluating dysfunction severity, including joint mobility, pain, and muscle sensitivity. While the DC/TMD is more suited for detailed diagnostic classification of TMD subtypes [23], the Helkimo Index provides a structured and consistent method to analyze the severity of dysfunction associated with impacted third molars, aligning with the objectives of this study. Our study aims to bridge this gap by evaluating the influence of impacted mandibular third molars on TMD severity using the Modified Helkimo Index.



Due to the inconclusive and varied evidence in the current literature regarding the correlation between impacted third molars and TMD [14,15,16,17], this research is necessary to provide insights and contribute new data on the potential impact of impacted molars on TMJ health.



By stratifying patients based on age and gender, we provide a detailed analysis of the association between impacted molars and TMD, contributing to improved diagnostic and therapeutic strategies.



The null hypothesis (H0) stated that there was no significant association between impacted mandibular third molars and TMDs. We assume by this hypothesis that the presence of partially impacted mandibular third molars had no significant effect on the prevalence or severity of TMDs, as measured by the Modified Helkimo Index, and that occlusal imbalances, muscle strain, and inflammatory responses do not significantly contribute to TMJ pathology in affected individuals.




2. Materials and Methods


Our descriptive study was conducted under the Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of ”Dunărea de Jos” University (no. 16/CEU/2024, 9 December 2024).



The study included a cohort of 140 patients, of whom 70 presented a partial inclusion of the wisdom tooth in mesioangular, distoangular, or vertical positions, and the remaining 70 were without any inclusion of the wisdom tooth. This selection method correlates the presence or absence of the partially erupted wisdom tooth with the presence of TMJ pathology using the modified Helkimo index.



The cohort was divided into subgroups based on age: under 25, 26–30, 31–35, and over 36. This group of patients was analyzed to determine if the inclusion of the wisdom tooth has implications for TMJ pathology.



The Modified Helkimo index was used to detect TMD. The software used for data processing is Python, version 3.9.



The Modified Helkimo Index scale was used to evaluate the severity of TMDs [22]. The original Helkimo Index is a clinical tool used to assess the severity of TMDs. Developed by Martti Helkimo in 1974, this index has undergone various modifications by researchers over the years to improve its applicability and accuracy. One significant adaptation was Maglione, who enhanced the index’s diagnostic utility [22].



Table 2 illustrates the classification of the severity of TMDs according to the Modified Helkimo Index.



This classification provides a structured way to assess the severity of TMDs based on the patient’s score [22].



For the evaluation of patients using the Helkimo index, the analysis was based on the examination of two sub-groups, correlated with third molar inclusion:




	I.

	
Partial inclusion of the wisdom tooth in mesioangular, distoangular, or vertical positions—Icdi;




	II.

	
The absence of partial inclusion of the wisdom tooth—Icda.









We used the Helkimo index to assess key parameters such as mandibular movement range, muscle and joint sensitivity, joint noises, and pain associated with jaw movements. The 140 patients were evaluated using the two sub-indices: Icdi (the clinical dysfunction index of the TMJ correlated with impacted molars) and Icda (the clinical dysfunction index of the TMJ without impacted molars).



Inclusion Criteria



	
Patients aged between 18 and 65 years old.



	
The presence or the absence of partial inclusion of the lower wisdom teeth confirmed by clinical and imaging investigations.



	
Willingness to participate in the study, complete clinical evaluations, and Helkimo index scoring.



	
Signing the agreement and informed consent form.






Exclusion Criteria



	
Patients with pre-existing TMJ pathologies (malignant/benign lesions).



	
History of severe trauma to the condylar joint or the mandibular body.



	
Wearers of orthodontic appliances or undergoing orthodontic treatment.



	
Patients with severe systemic conditions (e.g., rheumatoid arthritis) that may affect the TMJ function.



	
Recent use of medications that may mask the symptoms of TMD (e.g., painkillers, muscle relaxants).



	
Refusal to participate or sign informed consent.






All statistical analyses were performed using Python (version 3.9). Data were tested for normality using the Shapiro–Wilk test. Comparative statistical analyses between the Icdi (patients with impacted third molars) and Icda (patients without impacted third molars) groups were conducted using independent sample t-tests for normally distributed data and Mann–Whitney U tests for non-normally distributed variables. Categorical variables were analyzed using the chi-square test.



To assess the severity of TMDs, mean values, standard deviations (SDs), and 95% confidence intervals (CIs) were calculated for Helkimo Index scores across age groups. Statistical significance was set at p < 0.05. Additionally, effect sizes (Cohen’s d) were computed for significant comparisons to determine the magnitude of differences between groups, with values of 0.2, 0.5, and 0.8 representing small, medium, and large effects, respectively (Cohen, 1988) [24].




3. Results


This study included 140 patients (93 females and 47 males) distributed across four age categories: <25 years, 26–30 years, 31–35 years, and >36 years (Figure 1). The following tables and figures present detailed demographic and clinical data, including statistical significance and effect sizes. Figure 1 illustrates the distribution of patients segmented by age categories and gender. It shows a higher prevalence of TMJ pathology in females across all age groups, with a peak at under 25 (38 women and 14 men). The number of cases decreases progressively with age, with the lowest recorded in individuals over 36.



Table 3 presents gender distribution across age categories. The patients were segmented into age categories and analyzed separately in the female and male groups, indicating both the absolute number of cases (“n”) and their proportion (%) within each respective group. Additionally, the female/male ratio is calculated for each age category. The results highlighted a higher prevalence of inclusion in females, regardless of age. While a higher proportion of females was observed in all groups, no statistically significant gender difference was found in any category (p > 0.05).



Figure 2 illustrates the distribution of patients with impacted (Icdi) and non-impacted (Icda) third molars across age groups. The categories analyzed are: under 25 years, 26–30 years, 31–35 years, and over 36 years. The graph highlights the differences between the groups, providing a clear perspective on the distribution. It is for visualizing variations by age and understanding the general proportions within each analyzed subgroup. Younger age groups (<25 and 26–30) had higher frequencies of impacted molars than older age groups.



Table 4 presents the distribution of patients with Icdi/Icda across age categories. The columns include the number and percentage of patients included in the study and the total number of patients. These data provide a demographic distribution and help comparative analysis between age categories.



Figure 3 compares mean Helkimo Index values for patients with Icdi (in the presence of impacted molars) and Icda (without impacted molars) according to age categories. The bars represent the mean values, while the error lines indicate 95% confidence intervals for each group. A noticeable difference in mean scores was observed in younger groups. Icdi values are consistently higher across all age groups, with significant differences observed in younger patients (<25 years and 26–30 years). The decrease in values with age suggests a reduced impact of impacted molars on symptoms in older patients.



Table 5 compares Helkimo Index scores between groups with and without impacted third molars. It includes the mean, minimum, and maximum values for Icdi (with impacted wisdom teeth) and Icda (without them) and the 95% confidence intervals. Statistically significant differences were observed in patients under 30, with medium-effect sizes indicating clinically relevant differences. The p-values indicate the statistical significance of the difference between Icdi and Icda. The data highlight variations in the prevalence and severity of TMD symptoms based on age and the presence of impacted molars, providing essential insights for clinical assessment and personalized patient management.




4. Discussion


This study presents a novel and integrated approach to a frequently encountered but insufficiently explored issue in dental practice: the relationship between impacted lower third molars and TMDs. By utilizing the Modified Helkimo Index, the study provides an objective and measurable framework for assessing the influence of impacted molars on TMJ pathology, enabling precise classification of patients based on symptom severity. Additionally, segmenting the subjects by age and gender allows for a more detailed analysis of specific prevalence patterns [25].



In line with the existing literature, our study confirms the sex- and age-related differences in the prevalence and severity of TMDs [4]. The results confirm a higher occurrence of TMD among female patients across all age categories, with the highest incidence in the <25-year group. The female-to-male ratio remains elevated in all age groups, peaking at 3.0 in individuals over 36 years [26]. These findings align with the existing literature, which suggests increased susceptibility in women due to hormonal, anatomical, and behavioral factors such as estrogen fluctuations, increased joint laxity, and stress-related parafunctional habits like bruxism [26]. According to previous studies, it has been shown that sleep bruxism plays a key role in TMDs, particularly in women, where its prevalence increases with age. This trend is not observed to the same extent in men, as supported by recent literature findings [27]. The decline in TMD prevalence with advancing age may be attributed to adaptive musculoskeletal changes, reduced exposure to contributing factors, or alterations in pain perception.



The differentiation of patients into subgroups based on the presence (Icdi) or absence (Icda) of partial wisdom tooth inclusion provides further insight into TMD etiology. In younger patients (<25 years), the Icda subgroup accounts for a slightly higher proportion (53.8%) than Icdi (46.2%), suggesting that third molar impaction is not the sole determinant of TMD onset. However, in the 26–30 age group, the proportion of Icdi cases surpasses Icda (54.8% vs. 45.2%), indicating a potential peak period where impacted molars exacerbate TMD [27]. In the older age categories (31–35 and >36 years), the balanced distribution between Icdi and Icda suggests that additional factors, such as degenerative changes or adaptive responses, contribute to TMJ pathology [27].



The mean Modified Helkimo Index values provide further evidence of the impact of third molar inclusion on TMD severity. Across all age groups, Icdi scores remain consistently higher than Icda, with the most pronounced differences observed in younger patients. In the <25-year group, the mean Helkimo index scores for Icdi and Icda were 13.5 and 11.0, respectively (p = 0.045), indicating a statistically significant difference. A similar pattern was observed in the 26–30 age group (Icdi = 10.0, Icda = 8.5, p = 0.038). However, the difference between Icdi and Icda diminishes with age, with non-significant p-values in the 31–35 and >36-year categories (p = 0.061 and p = 0.072, respectively). This trend suggests that the influence of impacted molars on TMD symptoms may be transient, exerting more effect during early adulthood but becoming less relevant in older patients. Possible explanations [28] include spontaneous repositioning of impacted molars, structural adaptations of the TMJ, or resolution of acute inflammatory processes over time. The decline in TMD prevalence with advancing age may be attributed to adaptive musculoskeletal changes, reduced exposure to contributing factors, or alterations in pain perception [28]. While definitive causal relationships remain unestablished, evidence suggests that fluctuations in female sex hormones, particularly estrogen, may modulate pain perception in TMD patients. Studies have observed variations in TMD pain intensity corresponding with different menstrual cycles, indicating a potential link between hormonal changes and pain perception [27,28].



However, findings are not entirely consistent; some research has not found significant differences in TMD symptoms between women undergoing hormonal therapy and those not receiving such treatment. This variability suggests that while hormones may influence pain perception, they are likely one of multiple factors contributing to TMDs.



This study has clinical implications. The significant association between Icdi and higher Helkimo Index scores in younger patients highlights the need for early intervention. Preventive extraction of partially included wisdom teeth may play a role in reducing the risk of TMD in susceptible individuals. The cross-sectional nature of the study does not allow for establishing a definitive causal relationship between impacted third molars and TMD, although our results suggest a strong association. Further longitudinal studies are necessary to confirm causality [27,29]. However, the diminishing impact on TMD severity in older patients emphasizes the necessity of a comprehensive assessment of all contributing factors beyond third molar inclusion.



Additionally, the marked female predominance in TMD prevalence underscores the importance of gender-sensitive treatment strategies. Due to the potential hormonal and behavioral influences on TMD pathogenesis, a multidisciplinary management approach is recommended. This could include pain-modulation strategies, behavioral therapy, hormonal considerations, traditional occlusal, and surgical interventions [26].



The study by Rani et al. [29] on dental students in Faridabad identified a 15% prevalence of TMDs, with a significant female predominance (79%), highlighting stress and hormonal influences. Key symptoms included joint sounds (7%), pain (3%), and muscle fatigue (2%). Clinical findings showed mouth-opening limitations in 6% and mandibular deviation in <1%. Both studies confirm a higher TMD prevalence in young women. However, our findings indicate a peak incidence under 25 years, potentially linked to wisdom tooth eruption, an aspect not addressed in the Faridabad study. This discrepancy suggests methodological or population-specific variations, warranting further research. The consistency of findings reinforces the Helkimo Index as a robust tool for TMD assessment in non-patient populations. The combined insights enhance epidemiological understanding and support the need for integrated clinical and diagnostic approaches.



The study by Al-Sanabani et al. [30] highlights the high prevalence of TMD in young individuals, with a progressive decline after 36 years. Women are more affected, likely due to hormonal influences, stress, and biological predisposition. The peak incidence occurs in the 18–25 age group, with symptoms often resolving over time due to physiological adaptations. This study and our research confirm a higher prevalence of TMD in young women and a decrease with age, but methodological differences exist. Unlike Al-Sanabani et al. [30], our study specifically examines the role of wisdom tooth eruption and provides a detailed analysis by gender and age, including female-to-male ratios and statistical significance. Further research integrating both approaches is needed to understand TMD etiology.



Our study’s data analysis (Table 4, Figure 3) provides a detailed overview of the distribution of patients with the clinical dysfunction index associated with impacted molars (Icdi) and those without impacted molars (Icda) across different age groups. The results suggest a relatively balanced distribution between the two categories, with notable age-related differences in prevalence.



In patients under 25 years, Icda cases (53.8%) slightly outnumber Icdi cases (46.2%), indicating that impacted molars are not the sole factor in TMDs at younger ages—other contributors include occlusal imbalances, muscular tension, trauma, or genetic predisposition [31]. However, the significant proportion of Icdi suggests that partially impacted third molars may still increase TMD risk in this group.



Between 26–30 years, Icdi cases become more prevalent (54.8%), suggesting an increasing contribution of impacted molars to TMDs, potentially due to symptom progression or complications like pericoronitis or occlusal changes [32]. In the 31–35 age group, the distribution is equal (50% Icdi, 50% Icda), reflecting a multifactorial etiology where impacted molars are no longer a dominant risk factor. Physiological adaptations may also mitigate their effect on TMD [26].



In patients over 36 years, the total number of cases declines (8), with an equal Icdi–Icda distribution (50% each). This reduction may be due to physiological adaptation or prior treatments that reduced TMD prevalence [26]. However, the persistent presence of Icdi cases suggests that impacted molars remain a contributing factor in older age groups; their role is less significant than other factors like joint wear or degenerative diseases.



The similar proportions of Icdi and Icda across all age groups emphasize that while impacted molars play a significant role in TMDs, they are not the sole contributing factor. This observation is supported by the fact that, in each age category, at least half of the patients exhibit clinical dysfunctions unrelated to impacted molars. This highlights the importance of a holistic approach to diagnosis and treatment, considering factors like parafunctional habits, stress, and genetic predispositions [26,27,28,29].



The study by Alonso–Royo et al. [33] assesses the validity and reliability of the Helkimo Index for diagnosing TMDs in a cohort of 107 subjects (60 with TMD, 47 healthy). Results indicate high sensitivity (86.67%) and moderate specificity (68.09%), confirming its utility in distinguishing affected individuals. However, its lower complexity compared to the DC/TMD criteria considered the diagnostic gold standard [23] raises concerns about its specificity and precision. Inter-evaluator agreement was excellent for total scores but moderate for individual items, suggesting potential inconsistencies in component interpretation. Strong correlations with the Fonseca Anamnestic Index reinforce its validity, though its high sensitivity may increase false-positive rates. Our study parallels these findings, employing the Helkimo Index to analyze TMD prevalence and severity in patients with and without impacted molars. While Alonso–Royo et al. [33] do not stratify results by age, both studies emphasize multifactorial TMD etiology, including pain, mandibular restriction, and joint sounds. These insights underscore the Helkimo Index’s role as a practical screening tool while advocating for its refinement to enhance diagnostic accuracy.



The study by da Cunha et al. [34] evaluates the Helkimo Index and Craniomandibular Index (CMI) in diagnosing TMDs in rheumatoid arthritis (RA) patients. Among 80 subjects (70 RA, 10 controls), TMD prevalence was significantly higher in the RA group (98.6% vs. 80%), with restricted mandibular opening and joint sounds as predominant symptoms. Greater severity in RA patients highlights the impact of systemic disease on TMD progression, validating the Helkimo Index as a reliable assessment tool.



Our study and da Cunha et al. [34] employ the Helkimo Index in different contexts—impacted molars versus RA-related TMD. Despite distinct etiologies, findings converge on the role of systemic and local factors in TMD severity. Our study identifies a peak prevalence between ages 26 and 35, while da Cunha et al. [34] confirm symptom relevance in severity stratification.



Significant differences in Helkimo Index values (Icdi and Icda) (Table 5) are observed across age groups (<25, 26–30, 31–35, >36 years), reflecting the impact of impacted molars and age on TMDs.



The <25 group has the highest Icdi (13.5), followed by 26–30 (10.0) and 31–35 (6.5), with the lowest in >36 (3.5), indicating more severe TMD in younger patients, likely due to occlusal changes and third molar impaction. Icda values are consistently lower (e.g., <25: 11.0 vs. 13.5 Icdi), reinforcing the role of impacted molars in symptom severity.



Variability is more in younger groups (e.g., <25: Icdi max 22, Icda max 20; >36: Icdi max 8, Icda max 10), suggesting a decline in symptoms with age due to structural adaptation or molar extraction. Statistical significance (p < 0.05) in <25 and 26–30 groups confirms a strong influence of impacted molars on TMD, which diminishes in older groups (p > 0.05).



Confidence intervals (95%) reveal more symptom variability in younger patients (<25: Icdi 12.5–14.5, Icda 10.2–11.8), underscoring the need for individualized assessment. These findings confirm that impacted molars significantly exacerbate TMD in younger patients, while symptom reduction with age suggests that extraction helps prevention and management.



Renton et al. [35] highlight the role of impacted third molars in oral health and TMDs, linking their abnormal position to pericoronitis, chronic facial pain, and TMD. The study emphasizes how local inflammation increases pressure on the TMJ, leading to acute or chronic pain and restricted mandibular movement [33]. These findings align with our study, which shows higher Icdi values in patients under 25, where impacted molars significantly worsen TMD symptoms. Renton et al. [35] detail pathological mechanisms such as chronic inflammation and muscle tension, correlating with our observed differences between Icdi and Icda values. Both studies suggest that early extraction of impacted molars can reduce TMD severity and demonstrate that Icdi values decrease with age, underscoring the need for early diagnosis and personalized intervention.



Hussain HA et al. [7] investigated the impact of third molar extraction on TMJ function using the Temporomandibular Joint Disability Index. Their study found a significant correlation between impacted molar extraction and functional difficulties such as chewing, speaking, and mouth opening, with common symptoms including pain, muscle fatigue, and restricted mandibular movement, particularly in younger patients. These findings align with our study, which reports higher Icdi values in patients under 25, with the prevalence of severe clinical symptoms. Hussain et al. confirm that molar extraction can exacerbate TMD, especially in daily activities, reinforcing the observed differences between Icdi and Icda. Both studies highlight the role of impacted molars in increasing muscle tension and joint pain, influencing symptom variability. Additionally, ours shows a decrease in Icdi values in older patients due to either molar extraction or structural adaptation. Hussain et al. [7] emphasize the need for proper extraction to prevent severe postoperative complications.



Marangos et al. investigated the association between third molar extraction and TMDs, identifying pain, restricted mandibular movement, and joint sounds. These can be exacerbated by surgical trauma, extraction difficulty, or patient predisposition to TMD. The study also highlights the influence of age, sex, and impaction severity on post-extraction complications [36].



Our study aligns with these findings, demonstrating a significant correlation between impacted molars and increased Icdi values, particularly in younger age groups, reinforcing the role of third molars in TMD severity. Both studies observed a reduction of symptoms with age, suggesting that structural adaptation or molar extraction mitigates TMD severity. Marangos et al. further emphasize that optimal surgical interventions can minimize long-term complications [36].



This study presents several limitations that must be considered. The cross-sectional design precludes any inference of causality between impacted third molars and TMDs. Secondly, no prior sample-size calculation was performed, which might affect the generalizability and statistical power of the findings. The patient heterogeneity, including age differences, gender distribution, and clinical history, introduces potential biases that could influence results. The Helkimo Index, while appropriate for dysfunction severity evaluation, may lack the diagnostic precision of newer criteria like the DC/TMD. Future research should include longitudinal designs, larger and more homogeneous cohorts, and advanced diagnostic tools to validate these findings.




5. Conclusions


The Helkimo Index is useful for assessing TMD severity and correlating symptoms with impacted molars. Impacted third molars may contribute to TMD through chronic inflammation, occlusal changes, and muscle overload, potentially leading to pain, joint noises, and restricted mandibular movement. The incidence of included third molars peaks in patients under 25 and decreases after 36, suggesting biomechanical adaptation or tooth extraction. TMDs are more prevalent in women than in men. Significant differences between cases with or without third molar inclusion [support the association] of impacted molars with exacerbated symptoms, with peak severity observed in the 26–35 age group.







Author Contributions


Conceptualization, D.I.C. and K.E.; methodology, K.E.; software, A.V. and S.M.B.; validation, D.I.C. and S.M.B.; formal analysis, D.I.C., M.P. and A.V.; investigation, D.I.C.; resources, K.E.; data curation, M.P. and S.M.B.; writing—original draft preparation, D.I.C.; writing—review and editing, K.E., S.M.B. and M.P.; visualization, A.V. and M.P.; supervision, K.E.; project administration, D.I.C. and A.V.; funding acquisition, K.E. and S.M.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted following the Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of” Dunărea de Jos” University. (no. 16/CEU/2024, 9 December 2024).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Datasets are available from the authors upon reasonable request.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Sharma, S.; Gupta, D.S.; Pal, U.S.; Jurel, S.K. Etiological factors of temporomandibular joint disorders. Natl. J. Maxillofac. Surg. 2011, 2, 116–119. [Google Scholar] [CrossRef] [PubMed]

	



Qin, H.; Guo, S.; Chen, X.; Liu, Y.; Lu, L.; Zhang, M.; Zhang, H.; Zhang, J.; Yu, S. Clinical profile in relation to age and gender of patients with temporomandibular disorders: A retrospective study. BMC Oral Health 2024, 24, 955. [Google Scholar] [CrossRef]

	



Pawar, K.; Ebenzer, V.; Balakrishnan, R. Association between TMJ pain and wisdom tooth removal: A review article. J. Pharm. Sci. Res. 2023, 15, 1036–1037. [Google Scholar]

	



de Lima Lucas, B.; de Souza Barbosa, T.; Midori Castelo, P.; Duarte Gavião, M.B. Influence of anthropometry, TMD, and sex on molar bite force in adolescents with and without orthodontic needs. J. Orofac. Orthop. 2017, 78, 487–493. [Google Scholar] [CrossRef]

	



Bhardwaj, A.; Gupta, S.; Narula, J. Mischievous mandibular third molars camouflaging temporomandibular joint disorders. J. Korean Assoc. Oral Maxillofac. Surg. 2022, 48, 155–158. [Google Scholar] [CrossRef] [PubMed]

	



Ângelo, D.F.; Mota, B.; João, R.S.; Sanz, D.; Cardoso, H.J. Prevalence of clinical signs and symptoms of temporomandibular joint disorders registered in the EUROTMJ database: A prospective study in a Portuguese center. J. Clin. Med. 2023, 12, 3553. [Google Scholar] [CrossRef]

	



Hussain, H.A.; Arooj, A.; Shakeel, H.; Tauqeer, S.; Saleem, S.; Hussain, S.Z. Effects and outcomes of temporomandibular joint due to wisdom tooth extraction. Pak. Armed Forces Med. J. 2024, 74, 1778–1781. [Google Scholar] [CrossRef]

	



Wilkie, G.; Al-Ani, Z. Temporomandibular joint anatomy, function and clinical relevance. Br. Dent. J. 2022, 233, 539–546. [Google Scholar] [CrossRef]

	



Bordoni, B.; Varacallo, M. Anatomy, Head and Neck, Temporomandibular Joint. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2024. Available online: https://www.ncbi.nlm.nih.gov/books/NBK538486/ (accessed on 4 February 2025).

	



González-Sánchez, B.; García Monterey, P.; Ramírez-Durán, M.d.V.; Garrido-Ardila, E.M.; Rodríguez-Mansilla, J.; Jiménez-Palomares, M. Temporomandibular joint dysfunctions: A systematic review of treatment approaches. J. Clin. Med. 2023, 12, 4156. [Google Scholar] [CrossRef]

	



Li, D.T.S.; Leung, Y.Y. Temporomandibular Disorders: Current Concepts and Controversies in Diagnosis and Management. Diagnostics 2021, 11, 459. [Google Scholar] [CrossRef]

	



Mercuri, L.G. Temporomandibular Joint Facts and Foibles. J. Clin. Med. 2023, 12, 3246. [Google Scholar] [CrossRef] [PubMed]

	



Galvão, E.L.; da Silveira, E.M.; de Oliveira, E.S.; da Cruz, T.M.M.; Flecha, O.D.; Falci, S.G.M.; Gonçalves, P.F. Association between mandibular third molar position and the occurrence of pericoronitis: A systematic review and meta-analysis. Arch. Oral Biol. 2019, 107, 104486. [Google Scholar] [CrossRef] [PubMed]

	



Dodson, T.B.; Susarla, S.M. Impacted wisdom teeth. BMJ Clin. Evid. 2010, 2010, 1302. [Google Scholar] [PubMed]

	



Shpack, N.; Afarsemon Kisoss, C.; Laviv, A. The Presence of Impacted Teeth (Except for Wisdom Teeth) in Orthodontic Patients in Israel. Appl. Sci. 2022, 12, 10924. [Google Scholar] [CrossRef]

	



Keerthika, S.; Santhosh Kumar, M.P. Prevalence of Temporomandibular Joint Disorders in Patients with Impacted Teeth: An Institutional Study. J. Res. Med. Dent. Sci. 2020, 8, 322–326. [Google Scholar]

	



Haleem, J.H. Effect of the Impacted Third Molars on the Development of Temporomandibular Joint (TMJ) Clicking. J. Int. Oral Health 2019, 11, 393–397. [Google Scholar] [CrossRef]

	



Tjakkes, G.H.E.; Reinders, J.J.; Tenvergert, E.M.; Stegenga, B. TMD pain: The effect on health related quality of life and the influence of pain duration. Health Qual. Life Outcomes 2010, 8, 46. [Google Scholar] [CrossRef]

	



Roy, W.A. Temporomandibular Disorders: An Evidence-Based Approach to Diagnosis and Treatment. Phys. Ther. 2006, 86, 1451–1452. [Google Scholar] [CrossRef]

	



Stegenga, B.; de Bont, L.G.; de Leeuw, R.; Boering, G. Assessment of mandibular function impairment associated with temporomandibular joint osteoarthrosis and internal derangement. J. Orofac. Pain. 1993, 7, 183–195. [Google Scholar] [PubMed]

	



Leamari, V.M.; Rodrigues, A.F.; Camino, R., Jr.; Luz, J.G.C. Correlations between the Helkimo indices and the maximal mandibular excursion capacities of patients with temporomandibular joint disorders. J. Bodyw. Mov. Ther. 2019, 23, 148–152. [Google Scholar] [CrossRef]

	



Yarasca-Berrocal, E.; Huamani-Echaccaya, J.; Tolmos-Valdivia, R.; Tolmos-Regal, L.; López-Gurreonero, C.; Cervantes-Ganoza, L.A.; Cayo-Rojas, C.F. Predictability and Accuracy of the Short-Form Fonseca Anamnestic Index in Relation to the Modified Helkimo Index for the Diagnosis of Temporomandibular Disorders: A Cross-Sectional Study. J. Int. Soc. Prev. Community Dent. 2022, 12, 178–188. [Google Scholar] [CrossRef] [PubMed]

	



Minervini, G.; Franco, R.; Marrapodi, M.M.; Crimi, S.; Badnjević, A.; Cervino, G.; Bianchi, A.; Cicciù, M. Correlation between Temporomandibular Disorders (TMD) and Posture Evaluated trough the Diagnostic Criteria for Temporomandibular Disorders (DC/TMD): A Systematic Review with Meta-Analysis. J. Clin. Med. 2023, 12, 2652. [Google Scholar] [CrossRef] [PubMed]

	



Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 1988. [Google Scholar]

	



Nokar, S.; Sadighpour, L.; Shirzad, H.; Shahrokhi Rad, A.; Keshvad, A. Evaluation of signs, symptoms, and occlusal factors among patients with temporomandibular disorders according to Helkimo index. CRANIO® 2019, 37, 383–388. [Google Scholar] [CrossRef]

	



Akhter, R.; Hassan, N.M.; Ohkubo, R.; Tsukazaki, T.; Furuta, M.; Tominaga, K.; Morita, M. Association of estrogen and TMJ disorders. J. Prosthodont. Res. 2011, 55, 127–133. [Google Scholar] [CrossRef]

	



Ryalat, S.; AlRyalat, S.A.; Kassob, Z.; Hassona, Y. Impaction of lower third molars and their association with age: Radiological perspectives. BMC Oral Health. 2018, 18, 58. [Google Scholar] [CrossRef]

	



Damasceno, Y.S.S.; Espinosa, D.G.; Normando, D. Is the Extraction of Third Molars a Risk Factor for the Temporomandibular Disorders? A Systematic Review. Clin. Oral Investig. 2020, 24, 3325–3334. [Google Scholar] [CrossRef]

	



Rani, S.; Pawah, S.; Gola, S.; Bakshi, M. Analysis of Helkimo index for temporomandibular disorder diagnosis in the dental students of Faridabad city: A cross-sectional study. J. Indian. Prosthodont. 2017, 17, 48–52. [Google Scholar] [CrossRef]

	



Al-sanabani, J.S.; Al-Moraissi, E.A.; Almaweri, A.A. Prevalence of Temporomandibular Joint Disorders among Yemeni University students: A prospective, cross-sectional study. Int. J. Oral Craniofacial Sci. 2017, 3, 53–59. [Google Scholar] [CrossRef]

	



Monika, K.; Reche, A.; Tagore, S. Exploring Temporomandibular Disorders (TMDs) and Occlusion Debate in Dentistry: Biting Into Controversy. Cureus 2024, 16, e61108. [Google Scholar] [CrossRef]

	



Caldas, W.; Conti, A.C.; Janson, G.; Conti, P.C. Occlusal changes secondary to temporomandibular joint conditions: A critical review and implications for clinical practice. J. Appl. Oral Sci. 2016, 24, 411–419. [Google Scholar] [CrossRef]

	



Alonso-Royo, R.; Sánchez-Torrelo, C.M.; Ibáñez-Vera, A.J.; Zagalaz-Anula, N.; Castellote-Caballero, Y.; Obrero-Gaitán, E.; Rodríguez-Almagro, D.; Lomas-Vega, R. Validity and Reliability of the Helkimo Clinical Dysfunction Index for the Diagnosis of Temporomandibular Disorders. Diagnostics 2021, 11, 472. [Google Scholar] [CrossRef]

	



da Cunha, S.C.; Nogueira, R.V.; Duarte, A.P.; Vasconcelos, B.C.; Almeida, R.d.e.A. Analysis of helkimo and craniomandibular indexes for temporomandibular disorder diagnosis on rheumatoid arthritis patients. Rev. Bras. Otorrinolaringol. 2007, 73, 19–26. [Google Scholar] [CrossRef] [PubMed]

	



Renton, T.; Wilson, N.H. Problems with erupting wisdom teeth: Signs, symptoms, and management. Br. J. Gen. Pract. 2016, 66, e606-8. [Google Scholar] [CrossRef] [PubMed]

	



Marangos, D. The relationship between third molar extractions and TMD: Or is there one? CRANIO® 2023, 41, 287–289. [Google Scholar] [CrossRef] [PubMed]








[image: Medicina 61 00850 g001] 





Figure 1. The distribution of patients is segmented by age and gender. 
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Figure 2. Distribution of patients with Icdi/Icda across age categories. 
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Figure 3. Distribution of patients with Icdi/Icda across age means. 
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Table 1. Helkimo Index Scale for Evaluating the Severity of TMDs [22].
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	Parameter
	Description
	Marks
	Evaluation Scale (0–5 Points)





	A. Limitation in the mandibular range of motion

Dimension score
	a. Maximum opening

b. Maximum sliding to the right

c. Maximum sliding to the left

d. Maximum protrusion

Summation of points
	a. Upper incisal edge to lower incisal edge on the midline

b. Maximum laterality (upper incisor line as reference)

c. Same as item b

d. Upper to lower incisal edge in maximum protrusive movement
	a. 40 mm or more: 0 points (Normal opening)

30–39 mm: 1 point (Mild limitation)

Less than 30 mm: 5 points (Severe limitation)

b.7 mm or more: 0 points (Normal sliding)

4–6 mm: 1 point (Mild limitation)

0–3 mm: 5 points (Severe limitation)

c,d. Same scoring as item b.

- Normal mobility (0 points) = 0

- Mild impairment (1–4 points) = 1

- Severe impairment (5–20 points) = 5



	B. Alterations in joint function
	Opening and closing
	Palpation and auscultation for joint noise, locking, or dislocation
	- No deviation or sound = 0 points

- Sounds or mandibular deviation = 1 point

- Locking or dislocation (± sound) = 5 points



	C. Pain on movement
	Participant-reported pain
	
	- No pain = 0 points

- Pain in a single movement = 1 point

- Pain in two or more movements = 5 points



	D. Muscle pain
	Palpation or functional manipulation
	Check painful zones
	- No pain in manipulation = 0 points

- Pain in 3 zones = 1 point

- Pain in 4+ zones = 5 points



	E. TMJ pain
	Palpation
	Pain on periauricular or external auditory canal palpation
	- No spontaneous or palpation pain = 0 points

- Pain on unilateral/bilateral periauricular palpation = 1 point

- Pain in both the external auditory canal and periauricular = 5 points










 





Table 2. The Modified Helkimo Index.
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	Score
	Interpretation





	0
	No TMD



	1–9
	Mild TMD



	10–19
	Moderate TMD



	20–25
	Severe TMD










 





Table 3. Distribution by Age Categories and Gender.
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	F/M/Age Category
	Female (n)
	Male (n)
	Female (%)
	Male (%)
	Female/Male Ratio
	p-Value (p < 0.05)





	<25 years
	38
	14
	20.43
	14.89
	2.71
	0.34



	26–30 years
	23
	19
	12.37
	20.21
	1.21
	0.12



	31–35 years
	26
	12
	13.98
	12.77
	2.17
	0.92



	>36 years
	6
	2
	3.23
	2.13
	3.00
	0.89



	Overall general
	93
	47
	50.00
	50.00
	1.98
	-










 





Table 4. Distribution of patients with Icdi/Icda according to age categories.






Table 4. Distribution of patients with Icdi/Icda according to age categories.





	Icdi/Icda/Age Category
	Icdi (n)
	Icdi (%)
	Icda (n)
	Icda (%)
	Total (n)





	<25 years
	24
	46.15
	28
	53.85
	52



	26–30 years
	23
	54.76
	19
	45.24
	42



	31–35 years
	19
	50.00
	19
	50.00
	38



	>36 years
	4
	50.0
	4
	50.00
	8



	Overall general
	70
	50.00
	70
	50.00
	140










 





Table 5. Helkimo Index values (Icdi and Icda) across age groups with effect sizes.
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	Age Category
	Mean Icdi
	Min Icdi
	Max Icdi
	Mean Icda
	Min Icda
	Max Icda
	p-Value
	95% CI Icdi
	95% CI Icda
	Cohen’s d





	<25 years
	13.50
	5.00
	22.00
	11.00
	2.00
	20.00
	0.045
	12.50–14.50
	10.20–11.80
	0.62 (medium)



	26–30 years
	10.00
	4.00
	17.00
	8.50
	1.00
	18.00
	0.038
	9.10–10.90
	7.80–9.20
	0.55 (medium)



	31–35 years
	6.50
	3.00
	12.00
	7.00
	2.00
	15.00
	0.061
	5.80–7.20
	6.40–7.60
	0.25 (small)



	>36 years
	3.50
	1.00
	8.00
	4.50
	0.00
	10.00
	0.072
	2.90–4.10
	3.90–5.10
	0.37 (small)



	Total
	8.13
	1.00
	22.00
	7.75
	0.00
	20.00
	0.050
	7.60–8.70
	7.20–8.30
	0.20 (small)
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