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Introduction

An imperfect positioning of  teeth in the jaws can be termed as 
a malocclusion. A malocclusion can be classified into minor and 
severe malocclusions by nature. For minor malocclusions, restora-
tive, prosthetic or orthodontic treatment without surgery would 
be more than sufficient. In cases of  severe malocclusions, surgical 
treatment would yield optimum results. In many of  the cases, just 
using orthodontic treatment can not yield the result the patient 
desires. In such times, orthodontic treatment along with surgical 
treatment is advised [1, 2]. At one point of  time, esthetic dentistry 

was a speciality only for an orthodontist. But in current times, 
an oral maxillofacial surgeon, periodontist [3] and prosthodontist 
can be considered estheticians [4] . Every dentist is responsible 
for the final outcome of  the restoration and hence is considered 
an integral factor in maximizing esthetics [5-7]. 

Dental esthetics is a field of  dentistry concerned especially with 
the appearance of  dentition as achieved through its arrangement, 
form and color. This does not just cover the complete dentition 
and also aims at increasing the overall facial attractiveness of  the 
patient [8, 9]. The importance of  dentofacial appeal in regard to 
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the individual's psycho-social well-being is a proven fact. One of  
the most important factors that affect people's smiles is teeth. A 
dental restoration’s positive impact on the patient's smile, appear-
ance, self-confidence and overall mental health can not be under-
estimated [10]. Dental aesthetic corrections can be categorized 
into facial esthetics, esthetic orthodontics and esthetic prostho-
dontics. The type of  malocclusion, the degree of  malocclusion, 
age, patients’ esthetic desires, practitioners’ style of  treatment as 
well as gender predilection can influence the final esthetic treat-
ment the patient will be subjected to. 

In the past world, functional demands were the main and sole 
focus of  dental treatments [3, 11-13]. With time and technologi-
cal advancements in dentistry, the main focus of  demands had 
shifted to giving the patient the maximum esthetic values [14, 15]. 
Esthetics can be enhanced in cases where the patient maintains 
good oral hygiene [16], has replacement of  missing teeth with 
a well designed prosthesis [17-19] and in cases where the prac-
titioner advised in treatment using ceramic restorations [18-20]. 

Dental esthetics can be said to be a subjective field as the percep-
tion of  esthetics vary based on a variety of  factors and beliefs. 
Acceptance of  dental aesthetics varies from person to person 
based on the age of  the patient [21], gender of  the patient, rec-
ognition of  tooth color of  the patient [22-28], retained primary 
teeth [29-31] as well as correlation of  facial and dental midlines 
[22-27]. Symmetry can be considered as an essential requirement 
to bring harmony and balance in facial esthetics [32]. In order to 
understand the concept behind esthetics, it is imperative to have 
sufficient knowledge of  midlines. A vertical line bisecting a hori-
zontal line originating at the exocanthion of  one eye and reaching 
the other eye’s exocanthion can be defined to be the facial midline 
[33]. It can be referred to as the primary reference line to maxi-
mize facial esthetics [34]. A recent study was conducted to stand-
ardize the facial midline landmarks and it has been found that 
oral commissures, natural dental midline and tip of  the philtrum 
in this order is the preferred landmark to determine the facial 
midline [22, 23, 35-37]. The incisive papilla is commonly located 
between the maxillary central incisors exactly and is considered 
as one of  the predictable intraoral landmarks to determine dental 
and facial midline coincidence [32, 38].

Achieving coincidental facial and dental midlines is a well estab-
lished objective in orthodontic treatment. Coinciding dental and 
facial midlines are a useful guide to achieving good occlusal inter-
digitation. A symmetric dental arrangement of  teeth is thought to 
be an important factor of  an attractive smile [39] and asymme-
try can impair the dental aesthetics. Patients can easily recognise 
an asymmetry in midlines. In clinical practice, orthodontists and 
prosthodontists often encounter malocclusions where discrepan-
cies exist between facial and dental midlines [40]. As the discrep-
ancies increase, the complexity and duration of  the orthodontic 
treatment also increases. The decision of  whether to extract teeth 
for the midline correction is slightly difficult as the discrepancy 
between facial and dental midlines is very small. 

With every research published till date, multiple parameters have 
been added to increase the esthetic values of  a smile. One such 
recent parameter added is facial and dental midline coincidence. 
Understanding the prevalence of  coincidence between dental and 
facial midlines,it will give better understanding of  the phenome-
non and enhanced treatment planning can be utilised in its correc-

tion at younger ages. The overall aim of  the study was to evaluate 
the coincidence between facial and dental midlines.

Materials And Methodology 

Study Design

Inclusion and exclusion criteria for the given study are given as 
follows - 

Inclusion criteria:

1. Patients of  18 years to 40 years were included in the study
2. Patients have to have no missing teeth in order to be considered 
as a part of  the study.

Exclusion criteria:

1. Patients who had missing teeth 
2. Patients with skeletal deformities were excluded 
3. Patients with ages below the age of  18 years were excluded 
from the sample size.

Study Setting

The study was conducted in a universal setting in a South Indian 
population. The positives of  the study conducted was the similar 
ethnicity of  the sample size of  the study as well as the online 
availability of  the photographs of  the patients. This study was 
approved by the Ethical Institutional Review Board and was al-
located the ethical approval number SDC/SIHEC/2020/DIAS-
DATA/0619-0320. There were 2 reviewers involved in the data 
collection process. Both reviewers of  the study were responsible 
for the data collection upon reviewing intraoral photos of  the pa-
tients selected for the study. The cases were selected on the basis 
of  inclusion and exclusion criteria.

Sampling

A retrospective study was conducted in an institutional setup of  
the patients visiting over the duration from June 2019 till March 
2020 . This retrospective was done by reviewing the patient case 
sheet records. After reviewing 86,000 patient case sheet records, a 
sample size of  900 patients were selected.

Study design and Data collection

The internal validity of  the study is applicable. The external va-
lidity of  the study defines the eligible criteria of  the sample size 
population. The photographs of  the patients were collected from 
the Dental Information Archiving Software with the age group 
between 18years to 40 years. The case sheets of  the given sample 
size of  the study are reviewed by the usage of  intraoral photos of  
the patients. Cross verification of  the patient’s data done by two 
reviewers to prevent errors. The measure to prevent errors done 
is to review the observer which will minimize the sampling bias. 
The photographs were imported to photoshop software (Ado-
be) where the two lines, facial midline (straight line drawn based 
on nasion,tip of  the nose and philtrum tip) and dental midline ( 
line drawn through the contact area of  two central incisors) were 
marked in two different color codes (red and yellow color mark-
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ing respectively) and the coincidence was checked and the dis-
crepancies towards right or left were recorded keeping the facial 
midline as a standard.

Data Analytics

The obtained data was tabulated using the Microsoft Excel 
Spreadsheet and analysis of  the data was performed using statisti-
cal software IBM SPSS version 20.0 where chi square analytical 
tests were done.

Results & Discussion

The study conducted was aimed to determine the evaluation of  
facial and dental midline coincidence. A sample size of  900 pa-
tients was narrowed down from a patient flow of  86,000, and 
those 900 patient case sheets were reviewed of  which 37.4% are 
females and 62.6% are males. Facial and dental midlines coinci-
dence was seen in 55.3% of  the cases whereas 44.7% show no 
coincidence of  facial and dental midlines(Figure 2), 38.5% have 
left side discrepancies and 61.5% have right side discrepancies 
(Figure 3). In patients with no coincidence of  midlines , 60.2% of  
the patients are below 30 years of  age and 39.8% of  the patients 

are above 30 years. Amongst the patients with coincident mid-
lines, 67.3% are below 30 years of  age and 32.7% are above 30 
years of  age (figure 4). There was significant association between 
facial and dental midline coincidence based on age, Pearsons’ chi 
square value = 4.832 , P value = 0.028, (P<0.05) which is statisti-
cally significant. In patients with no coincidence midlines, 35.6% 
of  the patients are females and 64.4% of  the patients are males. 
Amongst the patients with coincident midlines, 38.8% are females 
and 61.2% are males (figure 5). There was no significant associa-
tion between facial and dental midline coincidence based on gen-
der , Pearsons’ chi square value = 0.963, p value = 0.326, (P>0.05) 
which is statistically not significant. Discussing the discrepancies 
related to midline,the left side discrepancies of  the midline, both 
the age groups found to have right side discrepancy, 65.2% are 
below 30 years and 34.8% are above 30 years. In patients with co-
incident midlines, 67.3% are below 30 years and 32.7% are above 
30 years. In patients with right side discrepancies of  the midline, 
57.1% are below 30 years and 42.9% are above 30 years (figure 6). 
There was significant association between discrepancies of  the 
midlines based on age, Pearsons’ chi square value = 7.532, p value 
= 0.023, (P<0.05) which is statistically significant. Based on Gen-
der both males and females had a more discrepancy towards right 
side compared to the left side. In patients with left side discrepan-

Figure 1. This figure represents the technique utilised to obtain the midline coincidence presence or absence. Red line de-
notes the facial midline and yellow line denotes dental midline. In this picture, the facial and dental midlines were found to 

have left side midline discrepancy, that is, the dental midline has shifted towards the left side.

Figure 2. Representing Coincidence between facial and dental midlines.Coincidence was not present 44.7%. Coincidence 
between facial and midline found was 55.3%.

Figure 3. Representing discrepancies between facial and dental midlines.Right side discrepancies was found to be 61.50% 
when compared to left side.
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cies of  the midline, 37.4% are females and 62.6% are males. In 
patients with coincident midlines, 38.8% are females and 61.2% 
are males. In patients with right side discrepancies of  the mid-
line, 34.4% are females and 65.6% are males (figure 7). There was 
no significant association between discrepancies of  the midlines 
based on gender , Pearsons’ chi square value = 1.331 , p value = 
0.514, (P>0.05) which is not statistically significant. 

In this study, it can be seen that the association between midline 
coincidence and gender as well as the association of  midline coin-

cidence with age groups are of  significant value, however Below 
30 years of  age was found to have maximum coincidence with the 
male predominance. There is a lot of  literature present to support 
as well as to oppose this conducted study. The literature given 
by Jain AR et al., 1999, supports the study conducted by stat-
ing that the coincidence of  facial and dental midline is seen in 
86% of  the sample size. The other supporting study was given 
by Priyadharshini et al., 2019. This study states that the major-
ity of  the female population have the coincidence of  facial and 
dental midlines which is 69% of  the sample size taken. Relevant 

Figure 4. The above graph represents association between Coincidence of  Midline and Age groups. X axis denotes the age 
groups of  patients (purple - absence of  midline coincidence, light green - presence of  midline coincidence) and Y axis de-
notes the number of  patients in the study population.It was found that less coincidence of  midlines in patients with above 

30 years of  age (67.3% ),There was statistical significant difference, Pearsons’ chi square value = 4.832 ; P value = 0.028; 
(p<0.05).

Figure 5. Bar graph representing association between Coincidence of  Midline and Gender groups. X axis denotes the 
Gender of  the patient (purple - absence of  midline coincidence, light green - presence of  midline coincidence) and Y axis 
denotes the number of  patients of  study population. It was found that the coincidence of  midline was less among females 

compared to males,however there is no statistical significant difference,(Pearsons’ chi square value = 0.963 ; p value = 0.326; 
P>0.05). 

Figure 6. Bar graph representing association between Discrepancies of  Midline Coincidence and age groups. X axis 
denotes the age of  the patients (blue-left midline discrepancies ,green-midline coincidence ,beige-right midline discrepan-
cies) and Y axis denotes the number of  patients of  the study population. In both age groups discrepancy towards the right 
side was found to be common. Chi square test showed, Pearsons’ chi square value = 7.532 ; p value = 0.023 ;( P<0.05) It was 

found that the difference was of  statistical significance. 
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opposing literature to the conducted study is present too. One of  
which is Johnston CD et al., 1999 [22], it says that 2mm or more 
discrepancies are likely to be noticed in 83% of  the sample size by 
orthodontists. Another study was given by Khan M et al., [20, 19, 
24], which stated that the maxilla- mandible midline coincidence 
is 64.1% but facial and dental midlines only coincide in 47% of  
the sample size. Previous literature are mainly based on the extent 
of  the acceptable range of  discrepancy between dental midline 
and facial midline that is approximately 2-3 mm deviation, and 
there was no definite reference of  the midline [22, 23, 37]. In the 
two studies, 70% of  the dental midline compatibility with facial 
midline has been reported [41]. The major issue of  the studies 
in this area is the shortage of  scientific literature providing the 
relationship between anatomical landmarks of  the mouth and fa-
cial midlines. In this study conducted, there lies one limitation of  
the study, which is, observer bias. To undo the limitation could 
be an outside who is unaware of  the topic and what results are 
expected. 

The current world that we live in is a world filled with comparison 
and high expectations. Previously, when a patient visited a dentist, 
the complaint would be in relation to lack of  function. Nowadays, 
people with a set of  good teeth walk into the clinic with the desire 
of  taking their good teeth and making that into the best version. 
Many reasons can be associated with this esthetic treatment de-
sire. People who lack confidence feel like they are capable of  a 
lot more after such treatments and this results in a boost of  con-
fidence in their physical, mental, professional and social aspects. 
They tend to stand taller, with a sparkle in their eyes showing off  
a little higher self  esteem levels. 

In this day and age along with high expectations of  patients, it is 
very important to educate clinical practitioners and future dentists 
of  the parameters to ensure smiles restored as of  highest esthetic 
values. As practitioners of  the current world, it is extremely im-
portant that we not only restore functional demands of  a patient 
but also meet their esthetic desires and do so while providing 
them treatments with the latest and best technological advance-
ments available in the shortest duration possible. The aim of  this 
study was to increase the knowledge and awareness of  the prac-
titioners on the topic of  midline coincidence. This incremental 
increase in knowledge of  the dentist will help in enabling them 
understand the importance of  midline correlations and provide 

them access to adequate knowledge and awareness in early de-
tection and advanced computerized analysis which can thus yield 
alternative treatments of  significantly lesser procedure duration 
to provide increased esthetics and maximum satisfaction of  the 
patients’ desires.

Conclusion

Within the limits of  the study, it can be concluded that 44.7% 
show no coincidence of  facial and dental midlines, In cases where 
the midline doesn't coincide, the right side discrepancies were 
seen to be more common. There was strong association between 
midline coincidence and discrepancies of  midline based on age 
groups however no association was found on gender.
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