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Introduction:
Fabrication of complete dentures combines biological sciences with sound mechanical principles. The ultimate goal in prosthetic dentistry is to fabricate  a prosthesis that integrates seamlessly with the patient’s stomatognathic system, ensuring both function and aesthetics. In complete denture fabrication, dentists have control over multiple factors related to the prosthesis1.  Although natural tooth-related issues such as mobility, caries, or malpositioning are no longer concerns, new challenges arise in ensuring that the prosthesis aligns with soft tissues for optimal functionality and aesthetic appeal1,3.

The Glossary of Prosthodontic Terms-8 defines the occlusal plane as the "average plane established by the incisal and occlusal surfaces of the teeth," which is typically not flat, but a mean curve2. Proper occlusal plane orientation is essential for aesthetics, occlusal balance, and denture function4. Incorrect positioning can lead to problems such as food accumulation, cheek or tongue biting, and denture instability, potentially causing soft tissue changes and bone resorption. A well-aligned occlusal plane supports a balanced dental occlusion5.

The occlusal plane is generally aligned anteriorly to interpupillary line  for aesthetic purposes and posteriorly parallel to Camper’s plane, which extends from the lower part of the nose (acanthion) to the external auditory meatus6. The ala-tragus line has traditionally been used to establish this plane, but debate persists about which part of the tragus will be taken as reference. Additionally, the impact of aging on the position of the ala-tragus line has only recently been studied7.

In younger adults, using the inferior border of the tragus as the posterior reference resulted in a more parallel occlusal plane, while in older individuals, the middle of the tragus served as a better reference point. These findings suggest that age-related facial changes influence the optimal reference point for establishing the occlusal plane1,5.

Relocating the occlusal plane in edentulous patients presents a challenge. For occlusal rehabilitation , aligning the lost occlusal plane with the maxillary plane is more reliable than with the mandibular plane, as the former maintains a fixed orientation to craniofacial structures. The occlusal plane should be positioned as close to its original postion  as possible to support normal stomatognathic function8.

Various anatomical landmarks and reference planes, including Camper’s plane and the ala-tragus line, have been proposed to guide occlusal plane relocation. Despite extensive research, no consensus has been reached on the most appropriate part of the tragus to use. Factors such as age-related anatomical changes must also be considered in complete denture construction3,9.

This study aims to evaluate the relationship between the occlusal plane, the ala-tragus line, and to determine which part of the tragus is most appropriate for orienting the occlusal plane.

Objectives:
- To evaluate the relationship between the occlusal plane and the palatal plane.
- To assess the relationship between the occlusal plane and Camper’s plane.
- To determine the most appropriate part of the tragus to orient the occlusal plane.

Materials and Methods:
The study was conducted on 90 subjects aged 18–60 years from MIDSR Dental College, Latur. with complete dentition, were selected and categorized into three age groups of 60 subjects each: Group A (18–30 years), Group B (31–45 years), and Group C (46–60 years).
The inclusion criteria for this phase of the study required patients to be indicated for dental restorative treatment. Exclusion criteria included a history of orthodontic or orthognathic treatment, absence of posterior teeth for occlusal plane determination, history of facial or temporomandibular joint surgeries, poor systemic health, bone or skin diseases, congenitally missing or extracted teeth, supraeruption or drifting of teeth, and advanced periodontal disease.
A Canon digital camera (Canon 3000D)  with a specific megapixel resolution was used for computer analysis. The Fox plane was placed intraorally, contacting the incisal edges of the upper incisors and the cusps of the upper first molars bilaterally, to serve as the orientation plane for complete denture fabrication . Participants maintained this position while lateral profile photographs were taken. Subjects sat in a natural head position with their backs straight, and the camera was mounted on an adjustable tripod.
Several anatomical landmarks were marked on the photographs: the superior (a), middle (b), and inferior (c) margins of the tragus, as well as the inferior border of the ala of the nose (d). Three levels of the ala-tragus plane were analyzed:
· ad: Line connecting the superior margin of the tragus to the inferior border of the ala of the nose.
· bd: Line connecting the middle margin of the tragus to the inferior border of the ala of the nose.
· cd: Line connecting the inferior margin of the tragus to the inferior border of the ala of the nose.
The arms of the Fox plane, representing the occlusal plane, were compared for their parallelism to these ala-tragus lines. The images were analyzed using Microsoft PowerPoint to determine the most parallel relationship. Statistical analysis was performed using the Pearson chi-square test and the likelihood-ratio chi-square test to evaluate the data.
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Result-
Occlusal plane parallelism with the superior line:
The occlusal plane was parallel to the superior line in 13.6% of participants in the 18–30 years age group, 34.7% in the 31–45 years age group, and 68.4% in the 46–60 years age group. This difference was statistically significant (p < 0.05).


Occlusal plane parallelism with the middle line:
The occlusal plane was parallel to the middle line in 22.7% of participants in the 18–30 years age group, 44.9% in the 31–45 years age group, and 26.3% in the 46–60 years age group. This difference was not statistically significant (p > 0.05).


Occlusal plane parallelism with the inferior line:
The occlusal plane was parallel to the inferior line in 59.1% of participants in the 18–30 years age group, 16.3% in the 31–45 years age group, and 0% in the 46–60 years age group. This difference was statistically highly significant (p < 0.001).
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Bar graph illustrating the percentage of occlusal plane parallelism with the superior, middle, and inferior lines across different age groups.

Discussion-
The present study aimed to investigate the relationship between the occlusal plane and the superior, middle, and inferior borders of the tragus (forming the ala-tragus line) across different age groups. The alignment of the occlusal plane is a critical factor in prosthodontic rehabilitation, impacting both the function and aesthetics of complete dentures. Establishing the correct occlusal plane ensures optimal masticatory efficiency, phonetics, and comfort for the patient10.
Our results demonstrate a significant correlation between age and the reference point on the tragus that aligns parallel to the occlusal plane. In the youngest age group (18–30 years), 59.1% of participants exhibited occlusal planes parallel to the inferior border of the tragus, a finding that was highly significant (p < 0.001). In contrast, only 13.6% and 22.7% of this group showed parallelism with the superior and middle borders, respectively. In the middle age group (31–45 years), there was a noticeable shift. The occlusal plane was parallel to the superior border in 34.7% of participants and to the middle border in 44.9%, although the latter was not statistically significant (p > 0.05). Parallelism with the inferior border decreased markedly to 16.3%. The oldest age group (46–60 years) showed the highest parallelism with the superior border at 68.4% (p < 0.05), while none of the participants in this group had occlusal planes parallel to the inferior border

These findings align partially with previous studies but also highlight discrepancies due to the consideration of age as a variable. Traditionally, the ala-tragus line has been used to establish the occlusal plane, but there has been considerable debate over which part of the tragus serves as the most reliable posterior reference point. Some researchers advocate for the inferior border while others support the middle or superior borders .

Our study adds a new dimension by demonstrating that age significantly influences which tragal reference point aligns with the occlusal plane. This may explain the inconsistencies in previous research, as age was not uniformly considered. For instance, studies that recommended the inferior border may have had younger populations, whereas those supporting the superior border might have included older individuals.
The age-related shift in the alignment of the occlusal plane could be attributed to anatomical and physiological changes that occur with aging. As individuals age, there is a tendency for soft tissue sagging, loss of muscle tone, and changes in craniofacial morphology11 . These alterations can affect the relative positions of facial landmarks, including the tragus and the maxillary arch, thereby influencing the occlusal plane orientation12.
In younger individuals, the facial tissues are more taut, and the inferior border of the tragus may align more closely with the occlusal plane. With advancing age, the superior border becomes a more reliable reference due to changes in the auricular cartilage and surrounding tissues7,13.
The findings of this study have practical implications for prosthodontic practice. Clinicians should consider the patient's age when selecting the posterior reference point on the tragus for establishing the occlusal plane in complete denture fabrication. For younger patients, the inferior border of the tragus may serve as a more accurate guide, while for older patients, the superior border should be considered. By tailoring the reference point to the patient's age, practitioners can achieve better occlusal harmony, enhance denture stability, and improve patient comfort. This individualized approach contributes to the overall success of prosthetic rehabilitation and patient satisfaction 14.
While the study provides valuable insights, certain limitations must be acknowledged. The sample size, particularly in the oldest age group, was relatively small, which may affect the generalizability of the results. Additionally, the study population was limited to a specific geographic region, and ethnic or racial variations were not considered.

The cross-sectional design of the study captures a snapshot in time but does not account for longitudinal changes within individuals. Moreover, only dentulous and partially dentulous patients were included; fully edentulous patients might exhibit different relationships due to alveolar ridge resorption. Further studies with larger and more diverse populations are recommended to validate these findings. Longitudinal research could provide insights into how the occlusal plane and facial landmarks change within individuals over time. Additionally, incorporating advanced imaging techniques may offer more precise measurements and a better understanding of the anatomical factors influencing occlusal plane orientation. Exploring the impact of other variables, such as gender, dental status, and craniofacial morphology, could also enhance the understanding of occlusal plane determination15,16. Ultimately, developing standardized guidelines that incorporate age-related changes would benefit clinical practice and improve outcomes for patients requiring complete dentures.

Conclusion
The study highlights a significant relationship between age and the alignment of the occlusal plane with the ala-tragus line. Recognizing the influence of age on anatomical landmarks is crucial for accurate prosthetic rehabilitation. By adjusting the reference point on the tragus according to the patient's age, clinicians can achieve better functional and aesthetic results, leading to increased patient satisfaction and prosthesis success.
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