
 Int J Cur Res Rev ��| Vol 12 • Issue 19 • October 2020 122

Corresponding Author:
G. Lambodaran, Flat 2f, Block 1, Ceebros park, 2A Radhakrishnan Salai, Valasaravakkam, Chennai-87, India. 
Ph: 91 9894946334; E-mail: lambod5@gmail.com

ISSN: 2231-2196 (Print)	 ISSN: 0975-5241 (Online)

Received: 07.07.2020	 Revised: 18.08.2020	 Accepted: 23.09.2020	 Published: 06.10.2020

International Journal of Current Research and Review
DOI: http://dx.doi.org/10.31782/IJCRR.2020.12198

INTRODUCTION

The complete denture treatment prosthodontics is one of the 
commonest modalities of restoring a completely edentulous 
patient and also many elderly patients seek this treatment 
modality in a developing country like india1. The two prima-
ry objectives of any prosthodontic procedure are to restore 
function and esthetics. To achieve the same, various steps 
are involved in the fabrication of complete denture. One of 
the primary factors in achieving this biofunctional harmony 
in complete denture is to precisely place the prosthetic teeth 
in the same position as previously occupied by the natural 
set of teeth and this is attained by the proper orientation of 
occlusal plane 2.

The occlusal plane can be defined as “the average plane es-
tablished by the incisal and occlusal surfaces of the teeth. 
Generally, it is not a plane but represents the planar mean of 
the curvature of these surfaces3”. The orientation of the oc-
clusal plane plays a pivotal role in establishing a mechanical-
ly balanced articulation4. Though there are several methods 
demonstrated in the literature for orientation of the occlusal 
plane, the use of camper’s plane (ala tragal line) is the most 
common method in achieving the same 5. Campers plane can 
be defined as the line that runs from the inferior border of the 
ala of the nose to the tip of the tragus3.

Despite it being the most commonly used method in occlusal 
plane orientation there has been varied thoughts from vari-
ous authors and also previous studies in the literature regard-
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ing the posterior reference end of ala tragus line concerning 
superior, middle and inferior tragus of the ear. Winkler 6, 
heartwell7 and Boucher 8 advocated that it should correspond 
to the superior border of the tragus. Neil and Narin advocat-
ed that it should correspond to the centre of the tragus. While 
Zarb and Bolender9 did not specify the part of the tragus de-
termining the posterior reference end of the ala tragal line. 
The studies of Rostamkhani et al. 10, Sharifi et al.11 Nayar et 
al.12 indicated that the inferior part of the tragus should be-
wtaken as the posterior reference end of ala tragal line. While 
the studies of Shigli et al.13 and Nissanet al.14demonstrated 
that the line passing through superior and middle border of 
the tragus were parallel to the occlusal Plane and these stud-
ies did not specify on the influence of age in the level of ala 
tragal line.

Thus as per the current literature reports it is clear that the 
use of ala tragus line for occlusal plane orientation has been 
a topic of debate over the past many years. This is because 
various authors have cannot come to a consensus as to which 
posterior tragal reference end should be used for occlusal 
plane orientation. Though there have been various factor 
such as race, ethnicity, type of population15,16 said to influ-
ence the position ala tragal line, there is not much light and 
not much of studies on the effect of age on level of ala tra-
gal line. With this objective in mind this study was done to 
evaluate the influence of age on the levels of ala tragal line 
about the occlusal plane.

MATERIALS AND METHOD

In this cross-sectional study, a total of 100 Subjects from 
south Indian population were evaluated. The subjects were 
divided into two groups with each group having 50 subjects 
(25 male & 25 Female) based on their age, Group A 20 to 
35 years and Group B 36 to 50 years of age. The inclusion 
criteria were, the Subjects should have 

•	 complete set of natural teeth excluding the third molar
•	 Normal overjet and overbite
•	 class I molar relationship 

The exclusion criteria were

•	 Orthodontically treated patients
•	 Missing teeth
•	 Any artificial crowns and bridges 
•	 Drifting or supra eruption

Following the selection of the subjects based on the above-
mentioned criteria, four markings were done on the subjects 
in the following regions for the placement of radio-opaque 
markers corresponding to the superior(ST), middle (MT), in-
ferior part of the tragus(IT) and the ala of the nose(AL). The 
radio-opaque markers (lead balls) were then placed in that 
marked position as shown in Fig 1 and a lateral cephalogram 

was made as shown in Fig 2. The lateral cephalograms were 
then evaluated using FACAD SOFTWARE. This software 
was programmed in such a way that , the digital software 
reads the marked points and measures the corresponding an-
gle to the occlusal plane Fig 3. The following angles were 
measured for each individual

From ala (A) to the superior margin of the tragus (ST) 

From ala (A) to the middle margin of the tragus (MT) 

From ala (A) to the inferior margin of the tragus (IT)

Statistical Analysis
The results were then Stastisticallyanalaysed using Pearson 
correlation coefficient to compare the significance among 
the different variables in both the groups. Independent sam-
ple t-test was done to find out the significance among the 
variables between two groups with the level of significance 
as P<0.05.

RESULTS

The data obtained from the digital software revealed that the 
line joining ala to the inferior border (IT) of the tragus was 
closest to the occlusal plane, in 90 of the total (Group A – 47, 
Group B -43) subjects, while 7 of the study subjects exhib-
ited the occlusal plane to be parallel to the line joining the ala 
to the middle border (MT) of the tragus. Only 3 of the study 
subjects exhibited occlusal plane to be parallel to line from 
the ala to the superior border of tragus as shown in figure 4.

The mean angles measured by the façad software are listed 
in (Table 1,2) for both the groups A and B. The results of the 
study showed that the mean angle of IT (group A – 2.99 ; 
group B – 3.24) the line from the ala of the nose to the tragus 
of the ear was found to be the lowest in both the groups (fig-
ure 5) and was almost parallel to the occlusal plane in both 
the groups.

Statistical Results
The results were then Stastisticallyanalaysed using Pearson 
correlation coefficient (Table 3, 4) to compare the signifi-
cance among the different variables in both the groups. In 
both, the groups the P-value of IT line was not found to be 
statistically significant, since P-value is P>0.05 ( group A 
0.25, group B 0.24). This clearly shows that IT seems to be 
a precise factor in both the groups compared to ST and MT.

Independent sample t-test was done to find out the signifi-
cance among the variables between two groups (Table 5). In 
both the groups, the mean difference was found to be almost 
similar and the p values were found to be not significant 
P>0.05. This indicates that the age does not tend to influence 
the relation between ala tragal line and occlusal plane.
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DISCUSSION

In the fabrication of complete dentures, the orientation of the 
occlusal plane plays a critical role in the successful progno-
sis of the prosthesis17. One of the challenging task for the 
dentist in occlusal plane orientation in complete denture is 
to relocate the occlusal plane in the same position in which 
it existed previously. This Precise orientation is essential for 
the harmonious function of the stomatognathic system 4,18. 
Though there are several reference planes and landmarks 
have been suggested in the literature for occlusal plane ori-
entation, the Campers plane is the most commonly used ref-
erence plane.

Despite it being widely used, there are a lot of controversies 
and varied thoughts regarding the posterior reference end of 
the ala tragal line in the literature till date and also there is 
not much of data on the influence of age on the positional 
variation of the ala tragal line. Hence this study was done to 
find out the effect of age on the relation of ala tragal line to 
the occlusal plane.

This study comprises of two groups with each group having 
50 subjects. The age of the subjects representing the group 
was group A 20 to 35 years, group B 36 to 50 years. This 
age group interval was based on the age group classification 
by Jana R et al .19,20 in which we have opted for the young 
adult group which is between 20-35 years and middle age 
group 36 to 50 years. These two age groups were taken into 
consideration since age-related soft tissue changes that are 
taking place may affect the level of Ala-Tragus line. Besides 
these, by around 20 years there will be the cessation of facial 
growth and the upper age limit was kept 50 years so that the 
dentition could be expected to remain normal without much 
tooth loss and attrition.21

In analysing the validity of reference points used to locate 
the occlusal plane , the manual cephalometrics is the most 
common method used in previous studies. Since it is prone to 
subjective variation and also will become a limitation, in this 
study we have used digital cephalometrics using the Facad 
software to overcome that limitation. This software which 
is extensively used in the field of orthodontics has various 
advantages such as precision, less time consuming, image 
enhancement and more reliability of the measurements com-
pared to manual tracing. 22,23

The results of this study clearly showed that the age factor 
does not tend to influence the relation between ala tragal line 
and occlusal plane. The inferior tragal line IT that runs from 
the inferior part of the tragus to the ala of the nose was al-
most parallel to the occlusal plane in both Group A and B. 
The results of this study was in correlation with the study 
done by mainakkantisaha et al 24in a specified type of popu-
lation, which also showed that age does not influence the 
relation between ala tral line and the occlusal plane.

Among the three different posterior reference ends of the ala 
tragal line, the inferior tragus was found to be almost parallel 
to the occlusal plane in both the age groups. These results 
were following the results of the various previous studies of 
Karkazis and Polyzois25, Van Niekerk et al.26 Rostamkhani et 
al. 10, Sharifi et al.11 Nayar et al.12 Chaturvedi et al.15 on the ala 
tragal line which showed similar results.

Contrary to this result, the studies of Al Quran et al.,27 Gupta 
and Singh,28 Sadr and Sadr,29 demonstrated that the line pass-
ing through superior and middle border of the tragus were 
parallel to the Occlusal Plane. The difference in these results 
can be attributed to factors such as type of population, race 
and their ethinicity.15,16

The current study had certain limitations which includes: a 
specific group of the population only was studied, only angle 
class 1 malocclusion was taken into consideration.

CONCLUSION 

This study was done to identify the precise anatomical land-
marks to be used in establishing the occlusal plane in fab-
ricating various types of the prosthesis to achieve esthetics 
and functional harmony and also the impact of age on these 
landmarks were analysed. Within the limitations of the study, 
it can be concluded that 

1.	 The line running from the ala of the nose to the inferior 
part of tragus of the ear is more parallel to the occlusal 
plane in south Indian population irrespective of the 
age group.

2.	 There is no definite relationship exists between the age 
factor and the level of ala tragal line.

3.	 The inferior part of the tragus can be used as the poste-
rior end of ala tragal line for occlusal plane orientation 
in prosthesis fabrication in south Indian population.
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Table 1: Mean angle values of ST, MT, IT of Group A.
Grouping Variables Mean in 

degrees
Std. Deviation Range Min Max Variance N

ST to OL ST 5.402 .4653 2.1 4.2 6.3 .217 50

MT to OL MT 4.164 .5795 2.1 3.1 5.2 .336 50

IT- to OL IT 2.994 .8311 2.6 1.7 4.3 .691 50

Table 2: Mean angle values of ST, MT, IT of Group B.
Grouping Variables Mean in degrees Std.Deviation Range Min Max Variance N

ST to OL ST 5.874 .5785 2.7 4.2 6.9 .335 50

MT to OL MT 4.498 .6514 2.7 3.1 5.8 .424 50

IT- to OL IT 3.242 .7928 2.9 1.9 4.8 .629 50
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Table 3: Pearson correlation coefficient value of Group A.
Correlations

Grouping Variables N Pearson Correlation p-value 

ST to OL
 ST

50  0.719 0.000

MT to OL
 MT

50 0.527 0.000

IT to OL
IT

50 0.316 0.25

Correlation is significant at the 0.05 level (2-tailed).

Table 4: Pearson correlation coefficient value of Group B.
Correlations

Grouping Variables N Pearson Correlation p-value 

ST to OL
ST

50 0.721 0.000

MT to OL
MT

50 0.619 0.000

IT to OL
IT

50 0.320 0.24

Correlation is significant at the 0.05 level (2-tailed).

Table 5: Independent sample t-test comparing Group A and Group B.
Independent Sample t-Test

Group N Mean S.D S.E Mean Difference F p-value T p-value 

X A 50 4.187 .523 .074 -.3153 .108 .743 -3.22 .082

B 50 4.538 .567 .080 -.3355

X: ST to OL, MT to OL & IT to OL ; 
A: 20 – 35 years, B: 36 – 50 years 

Figure 1: Placement of radio-opaque markers.

Figure 2: Lateral cephalogram with radio-opaque markers.
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Figure 3: Analysis using Facad Software.

Figure 4: Results showing the Façad software analysis of 
Group A and Group B.

Figure 5: Mean value angles of Group A and Group B.


