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Abstract

Introduction: Occlusal plane orientation affects the esthetic, function, and success of removable or fixed prostheses. The most prevalent
index for determination of this plane is the ala-tragus line while there are controversies in the exact location of tragus reference point.

Aims: This study aimed to determine the best point on tragus as the posterior reference of ala-tragal line in relation to occlusal plane
according to age and sex.

Materials and methods: The study included 136 participants of both sexes who were randomly divided into three age groups: 20-35,
36-50, and older than 50. Fox plane was stabilized on incisal edge-occlusal table of maxillary teeth. A lateral photograph was obtained
from each participant sitting in predetermined standard position. Using Auto-Cad software, three lines were traced from nasal ala base
to superior, middle, and inferior borders of the tragus, and evaluated for being parallel to occlusal plane.

Results: The coordination between occlusal plane and ala was 20.5% for superior, 35.6% for middle, and 43.9% for inferior border of
tragus. There was a significant difference in the relationship between sex and plane position (p=0.003), while the relationship between
age and plane could not reach statistical significance (p=0.65). The results were analyzed using chi-square test, and ANOVA (p<0.05).

Conclusions: Ala-inferior border of tragus line was the most parallel, and ala-superior border of tragus line was the least parallel line
to the occlusal plane. The parallelism between occlusal plane and ala-superior border was more prevalent in women, while the men
demonstrated significantly more parallelism with inferior border of tragus.
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INTRODUCTION

thetic options.?! In all the treatment options, the occlusal
plane orientation is one of the factors that affects the es-
Edentulism is a pervasive problem all around the world.!!  thetics, function, and success of prosthesis'®), and the major
There are various treatment options available for partial or  reference for maxillary teeth arrangement*. The occlusal
complete edentulism including fixed or removable pros-  plane is defined as a hypothetical plane which coincides
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with the incisal edges of maxillary central incisors and me-
siopalatal cusps of first maxillary molars.3 This plane helps
in normal deglutition and respiration, supplies mechanical,
esthetic, and phonetic needs!®), and determines the posi-
tion and angulation of teeth settlement for prosthetic re-
habilitations. Different anatomical landmarks suggested to
determine the correct position and orientation of occlusal
plane include upper lip, lip commissures!®), lateral borders
of the tongue, retromolar pad’), hamular notch, incisal
papilla, and parotid papilla.®*) However, one of the most
prevalent indices is the ala-tragus line!'%!!], which connects
the auditory meatus to the ala of the nosel*. The confus-
ing variations that exist in the ala-tragus line definition go
mainly back to disagreement about the exact location of
the posterior reference point.'>!3/ Some authors believe
the superior border of tragus is the correct posterior ref-
erence point!!41%], while the others introduce middle!!¢-18],
or even inferior point as the correct posterior reference. [°]
On the other hand, different studies show conflicting re-
sults regarding the relationship between occlusal plane and
available indices (Table 1).124121320-25] Meanwhile, the re-
lation between available occlusal plane of dentate patients
and ala-tragus line could be the best guide to find the cor-
rect orientation of this questionable plane to be used in
edentulous patients who missed the predetermined indices
relationships.

AIM

The present study aimed to determine which point of tra-
gus plays the best role as the posterior reference of ala-tra-
gus line according to the plane orientation in dentate pa-
tient, and evaluate if there are any differences according
to age and sex. The null hypotheses were that the mid-tra-
gus point was the best posterior index for ala-tragus line
and there was no difference between different age and sex
groups for the relation of occlusal plane and ala-tragus line.

MATERIALS AND METHODS

The present descriptive epidemiological study was carried
out on 136 participants each giving their informed consent
prior to their inclusion in the study. The study protocol was
registered and approved in institutional Ethics Committee
(IR.JSUMS.REC.1395.483). The study was performed in
full compliance with the ethical standards of the revised
Helsinki Declaration, and the information and photo-
graphs we saved were confidential.

The participants were divided into 2 groups based on
their sex. Each group was divided into three subgroups
by age: young adults (20-35 years old), middle aged (36-
50 years), and old aged (more than 50 years). The inclu-
sion criteria included systemically healthy participant with
class-I Angle classification of occlusion, without skin dis-
eases, periodontal diseases, or bone problems; existence of

enough posterior maxillary teeth to determine the occlu-
sal plane without interfering supra-eruption or drift; and
lack of any history of orthodontic treatments, orthognathic
problems, and facial or temporomandibular joint surgery.
A sterilized Fox plane was held in touch with the incisal
edge of maxillary central incisors and first molar palatal
cusps while the head was stabilized in chin part of pan-
oramic radiographic system, and the Frankfort plane was
kept parallel with the horizontal plane. This adjustment was
confirmed using a horizontal line traced on the wall behind
the patient’s head. The Frankfort plane was kept parallel
to the line by looking through the camera at the level of
the mentioned line. Lateral photographs were taken from
1-meter distance, perpendicular to profile and at proper
height for every participant. The position and distance of
each patient’s head was adjusted by the fixed distance be-
tween the chin positioner of panoramic system and the
camera. Afterwards, three lines were traced by Auto-cad
software (Autodesk Inc., California, USA) connecting in-
ferior border of ala to either inferior, middle, or superior
border of tragus on each photograph (Fig. 1). Auto-cad
data were analyzed by SPSS (SPSS Inc, Illinois, Chicago)
using chi-square test, and one-way ANOVA test (p<0.05).

Figure 1. Different tragus lines plan.

RESULTS

The study was conducted with 136 participants, 81 men
(58.9%) and 55 women (41.1%), with the mean age of 32.5
years (range 18-73 years). Table 2 summarizes the descrip-
tive results on parallelism percentage of occlusal plane and
ala-tragus line traced in different orientations. The occlusal
plane showed higher percentage of parallelism with ala-tra-
gus line traced to the inferior border of tragus in men. The
highest percentage for parallelism in women was seen with
superior border of tragus while this position showed the
least percentage of parallelism in men. In other words,
the parallelism between the occlusal plane and ala-supe-
rior border was more prevalent in women, while the men

788

Folia Medica | 2022 | Vol. 64 | No. 5



Posterior Occlusal Plane Determination

Table 1. Review of the available literature on comparing parallelism of occlusal plane and Camper line

Parallelism
Author Index for comparison percentage/ Results
mean of angle
Horizontal plane +3.25
Priest ALT1 13.03 Both horizontal plane and ALT1 (superior border of tragus) were
parallel to occlusal plane
ALT3 -4.09
ALT1 12.1%
Shettty20 ALT2 24.7% In a large number of subjects, the occlusal plane was parallel to
ALTS3.
ALT3 50.8%
AT-S 5.8
Nayar® ATM 48 No p‘arallelism exists between the occlqudl plane and the ala-tra-
gus line, but AT-I was the most parallel line to the occlusal plane.
AT-1 4
Camp I 2.1 ) )
Qurant! Camp I 1 The most commor.1 place for posterior reference point of ala-tragal
line was the superior border
Camp III 6.2
Superior 6.66%
Middle 19.05%
Inferior 24.76%
Hinduchal”)  Above superior 3.82% "1.'he most comm(.)n pl'ace for posterior.refer‘ence point of ala-tragal
line was the sub inferior and then the inferior border.
Below inferior 30.48%
Between superior and middle  6.66%
Between middle and inferior ~ 8.57%
Sub inferior border - Ll N Jusal ol ALT2 in CLI and
. . t parallel line to the occlusal plane was in an
Lahori®!  Inferior bord ©mes
ahort frerior bordet ClII participants and ALT3 in Cl III ones.
Superior border
ALT1 There was a significant relationship between age and occlusal
Sheikh?*! ALT2 plane; inferior border in young adults and superior border in old
ALT3 people is the reference line.
Superior
Shighil®® Middle The most Parallel line to OP was middle border and the least one
was superior border.
Inferior
Chat SA plane There was not significant relationship between sex and occlusal
aturve-
il MA plane plane. The inferior point marked on tragus is the most appropriate
IA plane point for marking the ala-tragus line.
AT, 16.44+2.08 o ‘
Kumarl2s! AT, 13.6741.93 AT, (inferior border) was. the @ost parallel line to the occlusal
plane. There was no relationship between sex and occlusal plane
AT 10.31+2.03

3

ALT1: Ala to superior border of tragus line; ALT2: Ala to middle border of tragus line; ALT3: Ala to inferior border of tragus line

Table 2. Descriptive results for parallelism percentages

Different orientations of ala-tragus line

Parallelism percentage

Overall Men Women
Superior border (ALT1) 20.5% 11.7% 35%%*
Middle point (ALT2) 35.6% 35.9% 34%
Inferior border (ALT3) * 43.9% 52.4%* 31%

* Statistically significant; ALT1: Ala to superior border of tragus line; ALT2: Ala to middle border of tragus line; ALT3: Ala to inferior
border of tragus line
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demonstrated significantly greater parallelism with the in-
ferior border of tragus. The parallelism percentages were
closer for different posterior border positions in women
while the men showed more variations. Generally, inferi-
or tragus border had higher percentages of parallelism and
superior border had the least.

Chi-square test showed a statistically significant dif-
ference for parallelism percentages in different genders
(p=0.003). The relationship between age and occlusal plane
was not statistically significant (p=0.65) (Fig. 2).

Figure 2. Age group comparison of lines parallelism. ALT1: Ala
to superior border of tragus line; ALT2: Ala to middle border of
tragus line; ALT3: Ala to inferior border of tragus line.

DISCUSSION

Finding the correct orientation of occlusal plane helps to
gain an index pattern to arrange the artificial teeth in their
natural positions, and consequently provides the best lip
support, esthetic, and function in any type of prosthesis.

The present study investigated the relationship between
occlusal plane and different ala-tragus orientations. The
null hypotheses were partially rejected since there was sig-
nificant difference for the occlusal plane orientation in the
different sexes, and the results confirmed higher percentag-
es for parallelism with ala-tragus line traced from inferior
border of tragus compared to superior or middle border;
the general results were in accordance with the results re-
ported by Shetty et al.l®], Nayar et al.l?!, Hindocha et al.l'?],
Chaturvedi et al.?*], and Kumar et al.l?*), while in oppo-
sition to the results obtained by Priest et al.4], Firas?!],
Lahori et al.?2), Sheikh et al.?*), and Shigli et al.l'3 The
variations in the results of these studies could be attributed
to race difference that calls for further studies, and using
different index points in different race groups.

Considering the participant sex, the difference was also
statistically significant (p=0.003); the superior border of
tragus was preferred as posterior reference point in women,
while the inferior border showed better results in men for
tracing the ala-tragus line.

This study also evaluated the relationship between
ala-tragal line and occlusal plane in different age groups
and found no statistically significant difference (p>0.05).
Kumar et al. reported no significant relationship between
age and the angel between Camper (ala-tragal plane) and
occlusal planel?); however, Sheikh et al. reported signifi-
cant differences between the ala-tragal line orientation and
age.[%] Their results suggested the inferior border of tragus
as the preferred reference point in young adults while the
middle point was preferred in aged individuals.

Occlusal plane redetermination should be based on dy-
namic functional requirements. The posterior occlusal plane
in natural dentition is oriented to coordinate with tem-
poromandibular joint, masticatory muscles, and dynamics
of mastication. Static criteria help us to find the lost plane
orientation resulting from posterior tooth loss. The deter-
mined plane could be used for complete or partial fixed or
removable prostheses supported by either teeth or implants.
However, different studies suggest possible effects of age,
sex, and nationality on plane routine determinants. Com-
parison by considering only two determinants (age and gen-
der) is one of the limitations of the present study that could
be a subject for further study on other determinants. The
controversies call for further extensive studies to register
special criteria for selecting the best orientation compatible
with all available structural and functional determinants.

CONCLUSIONS

Considering the limitation of present study, the following
conclusion can be made:

1. The occlusal plane showed the highest percentage of
parallelism with ala-tragus line traced from tragus in-
ferior border (43.9%); the percentage was 35.6% for
middle tragus line, and 20.5% for the line traced from
superior border.

2. Comparing different lines orientations, the differ-
ence between parallelism percentage was statistically
significant (p<0.05), and inferior border line showed
significantly higher parallelism with occlusal plane.

3. Considering the participants’ sex, the difference was
statistically significant (p=0.003); the application of
superior border of tragus as posterior reference point
is preferred in women, while the inferior border is
suggested as reference in men for ala-tragus line.

4. Age has no statistically significant effect on the results
obtained for the parallelism of ala-tragus (Camper)
line with occlusal plane (p=0.65).
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Pe3rome

BBepaeHune: OpueHTalys OKKIIO3MOHHOI IUIOCKOCTH B/IMSET HA 3CTETUKY, (QYHKIMOHATLHOCTD U 3G PEKTUBHOCTD CHEMHBIX WIN
HeCHEMHBIX mpoTe3oB. Hanbomee pacrpocTpaHEHHBIM IIOKa3aTe/leM /s OIPefe/leHNs 9TOM IVIOCKOCTH SIBIAETCA alaTparaibHas
JIMHUA, B TO BpeMs KaK CYILeCTBYIOT Pa3HOITIACUA 110 IIOBOJIY TOYHOTO PACIIONIOXEHMA TOYKM OTCYETA KO3ETIKa.

Ll,eIWI: 3Tto0 uccnenoBaHmne 6b1710 HaIIpaBJICHO Ha OIIpE€JIC/IEHNE Hamnqueﬁ TOYKM Ha KO3€JIKe B KaueCTBe 3a/IHEM TOUKM OTCUETA aja-
TpaI‘aTIbHOﬁ JIMHUY TI0 OTHOIIIEHUIO K OKK/TIO3MIOHHOM IIJIOCKOCTY B 3aBUCUMOCTY OT BO3pacTa 1 1oja.

Matepuanbl n MmeTofbl: B nccrnegoBannme 6b11y BKIIOUeHBI 136 demoBek 060ero 1mona, KOTopble OBUIN CIyYaiiHbIM 00pa3oM paspere-
HbI Ha TPY BO3pacTHbIe Ipymisl: 20-35 stet, 36-50 et u ctapiue 50 neT. ITnockocts Pokca cTabunMM3NpoBany Ha pe3roB0o-0KKI03MOH-
HOM CTO/MKe 3yO0B BepXHell 4emocTi. bokosas ¢ororpadus 6p1a MOMyYeHa OT KaX/JOT0 YYaCTHNUKA, CUAALIETO B 3apaHee OIpefe-
JIEHHOM CTaHFapTHOM mojoxeHny. C ImoMomibIo mporpaMmMHoro obecnedenns Auto-Cad 6bl1u poBefeHbl TP TMHIY OT OCHOBAHIS
Kpbl/Ia HOCa JIO BepXHel, CpefIHell 1 HYDKHel IpaHMI] KO3e/Ka U OLleHeHbI Ha IIPeMeT X ITapaj/ieIbHOCTI OKK/TI03MOHHOM ITIOCKOCTH.

Pesynbratbl: KoopayuHanmsa Mexy OKK/II03MOHHOM IIOCKOCTDBIO M KpbUIoM cocTaButa 20.5% mna BepxHeit, 35.6% A/ cpefHeit u
43.9% pmna HYDKHEl IpaHMIbI KO3€/IKa. BhIsAB/IeHa JOCTOBEpHAs PasHUIA B 3aBUCUMOCTY MEXJY IOJIOM U MOTOKEHUEM IIIOCKOCTH
(p=0.003), B TO BpeMsl KaK CBsI3b MEX/y BO3PAaCTOM M HOJIOKEHNMEM IUIOCKOCTM He MOIVIA JOCTUYb CTATUCTUYECKON 3HAYMMOCTU
(p=0.65). PesynbraTsl aHaIM3MPOBA/IM C UCIIO/Ib30BaHMeM KpuTtepus xu-kagpar u ANOVA (p<0.05).

3aknoueHue: Hambonee ITapanjiebHa MINMHNA KPbIIO-HIVDKHAA I'PaHNIIA KO3€IKa, a HaMIMEHEe ITapajlleIbHa OKKJ/TIO3VIOHHOM TIJIOCKO-
CTU — KPbIJIO-BEPXHAA TPAHNIIA KO3€JIKa. HapannenmsM MEXTYy OKKJ/TIO3VIOHHOM IIJIOCKOCTBIO U BEPXHVIM Kpae€M Kpbljia 66171 6071€€ BBI-
Pa>XX€HHBIM Y J)KEHIVH, B TO BPEMA KaK MY>KYMHBI IEMOHCTPUPOBAJIV 3HAYNTETBHO 60BN TTapa/uIenn3M C HVDKHVIM KpaeM KO3€jIKa.

KnwoueBble cnosa

TIO/IHBI CHEMHBII IIPOTE3, 3yOHOI IIPOTE3, COOTHOILEHME YeTIOCTEN, OKK/II03MOHHAs IVIOCKOCTD
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