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1. INTRODUCTION

While fabricating the complete denture for edentulous patients, establishing the occlusal plane is the key step for optimising
the function and esthetics to the patient. This is also important in attaining the bilateral balanced occlusion for the complete
denture. Occlusal plane is not a line, rather it is a 3-dimensional plane formed by the occlusal and incisal surfaced of the
teeth [1]. Occlusal plane influences how the tongue and buccinator muscle interact. If occlusal plane is not position at proper
orientation, it may cause accumulation of food in sulcus and cheek or tongue biting in fixed or removable prosthesis.
Moreover, it may also cause tissue changes, premature bone resorption and denture instability. Over the years, numerous
methods and locations have been used to orient the occlusal plane which includes the use of retromolar pad [2], hamular
notch [3], buccinator groove, parotid papilla [4]. Among them, using the Ala-tragus line (ALT) is the most common method
for establishing the occlusal plane for the complete denture patients [5,6].

However, there were a conflicting observation regarding which portion of the tragus should be used as posterior references
point in ALT. because of the presence of multiple variables, there is lack of consensus regarding the use of this posterior
reference point [7,8].

In all these concepts, soft tissue landmarks were used for positioning the occlusal plane, which may change with age and
gender. Our study was aimed to establish the relationship between the occlusal plane angle with non-dental parameter like
age, gender and facial profile of the dentate person so that results of this can be applied in establishing the occlusal plane in
edentulous patient.

2. MATERIAL AND METHODS:

Our study involved the lateral cephalograms of dentate individuals which were available in the department of Oral medicine
and radiology and Department of Orthodontics. Cephalograms with full component of permanent dentition (except 3™ molar)
were selected. Radiographs showing any signs of pathologic involvement, trauma, habits or prosthesis were not included.
Also, radiographs not mentioning the gender and age of the patient were not included. Total of 300 such radiographs were
taken for this study.

Following landmarks were traced: (figure 1)
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Figure 1. cephalometric tracing used in study

Soft tissue Nasion, soft tissue point A, soft tissue point B, condyle of the temporomandibular joint, outline of the maxillary
and mandibular first molar and central incisor, lower most portion of the infra orbital rim (Orbitale) and Porion. For
Frankfurt-Horizontal plane superior part of Porion and Orbitale were joined and occlusal plane was marked by joining the
cuspal tip of molars and mid-point on anterior overjet. Angle formed between these planes was measured and mean of the
samples was calculated. Facial profile was assessed by analysing the line joining the Nasion, soft tissue point A and soft
tissue point B. Intergroup correlation for the angulation of the occlusal plane between gender, age and facial profile was
done using Spearman test. Regression analysis was also used. Normality of the data was checked by using Shapiro-Wilk test.

3. RESULTS

The data was found to follow a normal distribution (p > 0.05). In the sample, 112 radiographs belonged to males, while 188
were from females. The average age of participants was 24 years, with ages ranging from 13 to 45 years. Among the profiles
studied, 187 were convex, and 113 were straight; no concave profiles were observed. The mean angle between the occlusal

plane and the FH plane was 10.8 degrees. Males showed a higher occlusal plane angle (mean = 11.76) compared to females
(mean = 10.18). (Table 1, 2, 3, 4)

Table 1. Mean age of the study samples

N Minimum Maximum Mean s5D

Age | 300 13 45 24.4 6.43
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Table 2. Distribution of the study participants according to gender

Gender Frequency Percentage Mean
Male 112 37.3% 11.76
Female 188 62.7 % 10.18

Table 3. Distribution of facial profile in study samples

Profile Frequency Percentage
Convex 187 62.3 %
Straight 113 37.7%
Table 4. Mean OP-FHP (degree) in study samples
N | Minimum | Maximum | Mean SD
OP — FHP
300 -15 19 10.8 5.48
(Degree)

There was a significant negative correlation between the OP — FHP angle (in degrees) and age (rho = -0.168, p = 0.004),
indicating that as age increases, the OP — FHP angle decreases. Similarly, there was a statistically significant negative
correlation between OP — FHP angle and gender (rho = -0.14, p = 0.015), suggesting that females tend to have a lower OP —
FHP angle compared to males. However, the correlation between OP — FHP angle and profile type (straight vs. convex) was
weak and positive (rho = 0.026) and not statistically significant (p = 0.659), implying no meaningful relationship between
profile type and OP — FHP angle (Table 5).

Table 5. Correlation of OP — FHP and age, gender and profile
OP - FHP
Age Gender Profile
(Degree)
Spearman's rho — -0.168 -0.14 0.026
OP—
FHP df — 298 298 298
(Degree)
p-value — 0.004 0.015 0.659
Note. ¥ p< .05, ¥* p < .01, ¥** p < .001

The overall model test revealed a statistically significant relationship between the predictors and OP — FHP angle, with an
F-statistic of 4.14 and a p-value of 0.007. The model explains 4.02% of the variance in OP — FHP (R2 = 0.0402), with an
adjusted R2 of 0.0305. The Akaike Information Criterion (AIC) is 1868, used for model comparison, and the Root Mean
Square Error (RMSE) is 5.36, indicating the model's prediction error. The intercept, representing the baseline level, is 14.647
with a standard error of 1.3916 and is highly significant. The coefficient for age is -0.118 (SE = 0.0491), which is significant
(p =0.017), indicating that as age increases, the OP — FHP angle decreases. The coefficient for gender (Female vs. Male) is
-1.772 (SE = 0.6488), also significant (p = 0.007), suggesting that females have a lower OP — FHP angle compared to males,
controlling for other variables. The estimate for profile type (Straight vs. Convex) is 0.328 with a standard error of 0.6457
and is not statistically significant (p = 0.612), indicating no significant difference in OP — FHP angle between individuals
with straight and convex profiles (Table 6, 7).
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Table 6. Model Fit Measures

Overall Model Test

Adjusted
Model R R? R? AIC |RMSE | F dfl daf2 p
1 0.201 | 0.0402 | 0.0305 1868 536 | 4.14 3 296 | 0.007
Table 7. Model Coefficients - OP — FHP (Degree)
Predictor Estimate SE t P
Intercept 2 14.647 1.3916 10.525 <.001
Age -0.118 0.0491 -2.41 0.017
Gender:
Female — Male -1.772 0.6488 -2.731 0.007
Profile:
Straight —
0.328 0.6457 0.508 0.612
Convex
a Represents reference level

4. DISCUSSION

The accurate alignment of the occlusal plane is essential for aesthetics, phonetics, and restoring lost vertical dimension. This
alignment is often indicated by the incisal edges of teeth and occlusal surfaces [9,10,11,12]. For edentulous individuals,
appropriately positioning denture teeth ensures that the surrounding muscles and structures function naturally [13,14]. This
study employed radiographic and 3D methods, differing in invasiveness, to establish a reliable and precise approach for
reconstructing the occlusal plane [15,16]. Achieving a correct occlusal plane orientation is critical for several reasons [17]:

1. Optimal prosthesis function through effective biomechanics.

2. Proper alignment of teeth for balanced articulation and improved prosthesis stability.

3. Achieving a natural smile with appropriate tooth curvature and lip positioning, avoiding an artificial look.
4

Harmonious alignment in complete dentures facilitates natural tongue and cheek muscle function, enhancing
stability and chewing efficiency.

5. Inappropriately high or low occlusal planes can cause tongue and cheek biting and speech difficulties.
6. Optimal aesthetics, phonetics, and overall comfort for the patient.

A well-oriented occlusal plane improves denture stability, reduces stress on residual ridges, and enhances aesthetics,
supporting natural functions like speech, smiling, and mastication.

This study explored the relationship between the occlusal plane, age, gender, and facial profile. We used the Frankfort
Horizontal (FH) plane as a horizontal reference to measure occlusal plane angulation, avoiding other planes like the Sella-
Nasion (SN) plane and maxillary plane. Although the SN plane remains stable over time, the position of the Nasion point
(N) varies vertically and horizontally. Due to the palatal plane's clockwise rotation over a person’s life, the maxillary plane
was also excluded.

The angle between the facial profile and occlusal plane influences facial aesthetics, but our study found no significant
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association. Among our 300 samples, 113 had straight profiles, and none had concave profiles. Given the low incidence of
Class 11 relationships in the Indian population (3.4%) [18], future research with larger and more varied sample sizes may
help clarify these associations.

Our study found that occlusal plane inclination decreases with age, revealing a negative correlation. Previous research did
not establish this link, likely due to individual differences in dental development, tooth wear, and skeletal morphology.
Variations in attrition, tooth drift, and changing occlusal relationships may influence these findings, with biological diversity
potentially obscuring any significant connection between age and occlusal plane angle.

Gender differences emerged in our study, with males showing greater steepness in the occlusal plane than females. Functional
adaptations, chewing forces, and hormonal changes (e.g., puberty) likely contribute to these differences, as well as distinct
patterns of dental compensation and socio-cultural factors like dietary habits and cultural norms related to oral health. Genetic
factors affecting craniofacial development may also play a role.

However, previous research by Tuncay [19] found no gender-related differences in occlusal plane steepness, likely due to a
small sample size of 37. Other studies report a steepness angle of 11.42° in dentate individuals and 9.43° in edentulous
subjects [20], with another study noting an angle of 8.53° [21]. These variations may stem from demographic differences.

Within this study’s limitations, the following conclusions were drawn:

e Asignificant correlation exists between occlusal plane angulation and gender, with males showing greater steepness
than females.

e Age correlates with occlusal plane angulation, as steepness decreases with age.
¢ No significant correlation was found between occlusal plane angulation and facial profile.

Clinical Implication: There is inconsistency in the literature regarding the optimal steepness for the occlusal plane. Studies
recommend different tragus reference points (lower [5], centre [22], or upper [23]) as posterior markers for setting the
occlusal plane, without considering age or gender. Our findings suggest using the lower or middle part of the tragus in
females and the upper or middle part in males.

Further studies with larger and more diverse samples, including varied maxillomandibular relationships and older age groups,
are recommended to support these findings.
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