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ABSTRACT  

OBJECTIVES  

To determine the frequency of female dentate patients' most appealing incisal edge embrasure designs.  
 
METHODOLOGY  

The sample consisted of 385 fema le dentate patients between 18 to 40 years of age visiting Sardar Begum Dental 
College and Hospital, Peshawar, from January 2021 to June 2021. The subject's perception was recorded by 
having the subjects visualize a set of ve photographs showing dierent categories of incisal edge embrasure 
designs classied by Foulger and Tredwin. The labels of these dierent photograph categories were obscured 
using a non-transparent tape, and A, B, C, D, and E; names were assigned to them, respectively, to avoid bia s. 
Means and standard deviations were calculated for quantitative variables like age, while the frequency was 
calculated in percentage for categorical variables for the most appealing incisal edge embrasure design.  
 
RESULTS  

The most attractive incisal ed ge embrasure design amongst the female dentate patients was the "Ideal" design 
with 33.8%. The second most attractive design displayed "Equal" incisal edge embrasures with 31.4. The 
"Reversed" and "None" categories had 12.2% and 9.9% percentages. The least  attractive design amongst these 
females was with "Exaggerated" incisal edge embrasures. 
 
CONCLUSION  

Female dentate patient’s most appealing incisal edge embrasure design displays the "Ideal" incisal edge 
embrasure form. 
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INTRODUCTION

To a greater extent, the dominant motivation for 
treatment has been dentofacial appearance rather
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than improved dental health and function 1.  In 
today's society, beauty and attractiveness are very 
well established. However, what leads to the 
incomplete service of patients and frustration on the 
part of the practitioners, is not being able to  
incorporate visually essential aspects of dental 
anatomy into esthetic restorations 2.  Smile is an 
important facial expression which is essential to the  
expression of emotions 3.  Although the tooth is 
considered to be the basic component of smile 
design, the "incisal embrasure’s" role cannot be 
overlooked as a smile is more considerably aected 
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by a small change in the embrasures rather than the 
change in the tooth anatomy itself 4.  Teeth shapes 
play an important role in esthetics and inuence the 
pattern of the incisal embrasure 5.  Incisal embrasure 
is the divergence formed by the proximal surfaces 
of anterior teeth from the contact point initially.  
From the central incisors to the canines, there 
should be a natural and gradual increase in the 
depth of the incisal embrasures. Also, it is the 
primary function of the anatomy of these teeth that 
between the maxillary central incisors, the central 
and the lateral incisors and the lateral incisors and 
the canines, the incisal edge embrasure space 
should get larger and progressively increase in 
volume distally 6.  In a study conducted by Mainak 
Kanti Saha and Margie Khatir, the contact 
dimensions between the central incisors, the central 
and lateral incisors and the lateral incisor and 
canine was consistent with the fact that the incisal 
embrasure dimensions increase progressively from 
the midline to the canine. The study evaluating the 
inuence of the incisal edge embrasure space and 
interproximal tooth contact point on smile esthetics 
revealed that the most popular incisal edge 
embrasure space arrangement was the one that 
showed a progressive increase of the embrasure 
spaces distally from the central incisors, preferred 
by 49.5% of the participants, next on the list was 
the design in which minimal embrasure spaces were 
displayed, selected by 33% of the candidates. The 
least attractive arrangement was where embrasure 
spaces were totally absent, which 27.6% preferred7. 
An individual’s age is also expressed by the central 
incisors as the incisal edges in youthful teeth are 
unworn and have a very well-dened incisal 
embrasure. In a case study carried out in 2016, in a 
young patient with bruxism, a progressive increase 
in the size and depth of incisal embrasures resulted 
in a pleasing smile 8.  In older dentition, the incisal 
edges get blunt with wear and attrition; a younger 
smile can be given by altering the incisal embrasure 
forms 9.  Contact points and incisal embrasures are 
also carefully planned while rehabilitating smiles 
using direct composite restorations because of their 
significant inuence 10.  The perception of tooth size 
is also altered by the shape of the embrasure, teeth 
with large embrasures look smaller, and those teeth 
appear larger with small embrasures 11, 12.  Achieving 
proper function and esthetics ensures success in 
prosthodontics and aesthetic restorative dentistry. 
For ecient mastication, the incisal embrasures are 
relevant, and to the anterior dentition, they give 
individuality 13.  The use of digitally altered pictures 
helps evaluate a single aspect more accurately as 
the confounding factors are removed by altering 

only the feature of interest in a picture and keeping 
the other features constant 14.  Perception of dierent 
components of smile esthetics is greatly inuenced 
by dierences in demographics, race, ethnicity, and 
culture 15.  In this study, we aimed to nd the most
appealing incisal edge embrasure design in female 
dentate patients reporting to Sardar Begum Dental 
Hospital; as such, a study hasn’t  been carried out 
locally, i.e., in the population of Khyber 
Pakhtunkhwa before. Thus, the results of this study 
lead us to the popular perception of incisal edge 
embrasures among females of Khyber 
Pakhtunkhwa. The study results can be helpful for 
prosthodontists to direct their dental laboratories to 
keep the most popular design before them while 
fabricating veneers and anterior crowns for female 
patients and thus meet the patient’s perceptions. 
 

METHODOLOGY  
 
This cross-sectional study was conducted in a 
period of 6 months from January 2021 to June 
2021in Prosthodontics Department, Sardar Begum 
Dental College and Hospital, Peshawar after 
approval from ethical committee of the institute. 
Sample size was 385 dentate female patients 
calculated by the formula, 
n = z2 p (1 – p) / d2, where,  
n = Sample Size, Z = (1.96 for a level of condence 
of 95%) P = Estimated proportion of the population 
that presents the characteristic. The value is 49.5%1 
~ 50%, thus P = 0.5 D = Margin of error = 0.05  
Sample Size = (1.96)2 (0.5) (1-0.5)/ (0.05)2  
n = (3.8416) (0.25)/0.0025 
n =0.9604/0.0025 
Thus, Sample size = 385 
The sampling technique was non-probability 
Convenience sampling. Female dentate subjects 
visiting the dental OPD of Sardar Begum Dental 
College and Hospital, Peshawar, between the age of 
18 and 40 years, were included in the study. 
Mentally handicapped subjects and patients with 
blindness/visual problems were excluded. The 
purpose, procedure and benets of the study were 
explained to them and informed written consent 
was obtained, ensuring the condentiality of the 
study. 
Ideal Incisal Edge Embrasure Design   
The ideal embrasure design is considered one 
which fulfills the 50-40-30 rule1. 
50-40-30 Rule  
The ideal contact area between the two central 
incisors is 50% of the length of the crowns between 
the maxillary central and lateral incisor, it is 40% of 
the crown of the central incisor and between the 
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lateral incisor and canine is 30% the length of the 
central incisor crown 1.  
Most Appealing Incisal Edge Embrasure Design:  
The incisal edge embrasure design is the most 
pleasing to and preferred by the female dentate 
subjects of Sardar Begum Dental College and 
Hospital, Peshawar. The study was carried out in a 
well-lit room and with a separate dental chair to 
avoid distractions. The subject’s perception was 
recorded by having the subjects visualize a set of 
five photographs showing dierent categories of 
incisal edge embrasure designs classied by 
Foulger and Tredwin1.  These ve photographs were 
given in the Data Collection Questionnaire showing 
the categories "ideal", "none", "equal", 
"exaggerated", and "reversed". The labels of these 
dierent categories were obscured using a non-
transparent tape, and the letters of the alphabet, i.e. 
A, B, C, D, E; names were assigned to them 
respectively to avoid bias. One standard image 
(Figure 1:) was shown to all the subjects, and only 
one operator conducted the study to eliminate the 
possibility of bias. The data analysis procedure was 
done using version 21 of SPSS software. Means 
and standard deviations were calculated for 
quantitative variables like age, while the frequency 
was calculated in percentage for categorical 
variables for the most appealing incisal edge 
embrasure design. 
 

 

 

 
 
 

 

 
 

Figure No 1: “Ideal”, “None”, “Equal”, “Exaggerated”, 
“Reversed” Incisal Edge Embrasures Designs 1 Have 

Been Assigned The Names A, B, C, D And E, 
Respectively. These Labels are Obscured from the 

Subject's Sight with a Non-Transparent Tape. 
  

 RESULTS  
The total sample size was 385, divided into two age 
groups for convenience and ease of entry into the 
SPSS software. The rst age group had female 
subjects between 18 and 29 years, while the second 
group had subjects between 30 and 40. 65.7% of the 
patients were between 18- 20 years of age, while 
34.3% were between 30-40 years. The most 
appealing design out of the ve incisal edge 
embrasure modications was the image (A), i.e., the 
smile with an ideal design. The second most 
attractive design was an image (B), i.e., the smile 
with equal incisal edge embrasures. Surprisingly, 
our female subjects perceived the third most 
attractive smile displayed reversed incisal edge 
embrasures. So, the most appealing incisal edge 
embrasure design based on the images selected by  
the subjects in descending order are Ideal incisal 
edge embrasures > Equal incisal edge embrasures > 
Reversed incisal edge embrasures.. 
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Table 1: Frequency of Most Esthetically Pleasing Incisal 
Embrasure Designs Selected by Patients. 

Incisal Edge Embrasure Design Frequency Percentage 
Ideal 130 33.8 
Equal 121 31.4 
Reversed 47 12.2 
None 49 12.7 
Exaggerated 38 9.9 
Total 385 100 

A slight variation in the results was found when 
each age group was assessed individually. Age 
group A, i.e., female subjects from 18 to 29, found 
the equal incisal edge embrasure design to be the 
most appealing. 

 
 

Table 2: Frequency of Most Esthetically Pleasing Incisal 
Embrasure Designs Selected By Patients Between 18 -29 

Years of Age. 

In age group B, i.e., female subjects aged 30 to 40 
found the ideal incisal edge embrasure design to be 
the most appealing. The results of this particular 
Age Group were thus the same as the study's overall 
results when no two groups were analyzed 
separately. 

Table 3: Frequency of Most Esthetically Pleasing Incisal 
Embrasure Designs Selected by Patients between 30-40 Years 

of Age. 

 
Incisal Edge Embrasure Design Frequency Percentage 
Ideal 82  32.4 
Equal 85  33.6 
Reversed 25 9.9  
None 34 13.4 
Exaggerated 27 10.7 
Total 253 100.0 

 
Incisal Edge Embrasure Design Frequency Percentage 
Ideal 48  36.4 
Equal 36  27.3 
Reversed 22 16.7 
None 15 21.4 
Exaggerated 11 8.3 
Total 132 100.0 

 

 
 

is a lot of 

DISCUSSION
 
While the parameters constituting the optimal 
esthetics are obvious to the dentist, there 
disagreement among people regarding their 
individual preferences. These individual preferences 
are based on various variables of education, social 
circle and social awareness, the nature of the job, 
and the gender of the particular person 16.  Incisal 
embrasures play a signicant role in ind ividualizing 
smiles as altering depth and angulation can give a 
younger or mature person an illusion.  The 
literature contains many studies that evaluate 
people’s perception regarding dierent components 
of the smile, in this particular case, the incisal edge 
embrasures. Also, studies have concluded a vast 

dierence in the perception of males and females, 
where males usually found squarish box-like incisal 
embrasures appealing, while females chose the 
design with a softer and rounder incisal edge 
embrasure forms. No study has been conducted to 
address female dentate subjects aged 18-40 years, 
the age of serious esthetic concern 17.  This study 
evaluated the esthetic perception of dentate female 
subjects and found that most of them perceived the 
smile incorporating the ideal incisal edge embrasure 
design to be the most attractive and pleasant. This 
meant that the individual perception of the majority 
of females regarding “beauty and esthetics” agreed 
with the common understanding of dental 
professionals, i.e., they chose the design with the 
ideal embrasure form, following the 50:30:40 rule 
displaying a gradual increase from the midline to the 
distal 18.  Another study

5

 was conducted to evaluate 
the perception of laypersons, general dentists, and 
orthodontists and orthodontic patients regarding 
esthetically pleasing incisal embrasures; the study 
results showed that generally, semi-round form in 
incisal embrasure was preferred by both males and 
females in all groups. However, the limitation of the 
study was that only three forms of incisal 
embrasures were studied with varying amounts of 
the gingival display. Five forms of incisal 
embrasures were studied in this study while keeping 
the other parameters constant to remove 
confounders. According to our study, the patients 
preferred the semi-round form's ideal embrasure 
form. The digital variations of the standard image 
were used for this study, having the same gingival 
display. A smile involving only the lower third of 
the face was used in this study to avoid distractions 
by other parameters like soft tissue prole, face 
symmetry and face shape over the esthetic judgment 
of the patient and to focus better on the tooth 
component in this case, the incisal edge embrasure 
in specic. Another study

17

 evaluated the proximal 
contact area in anterior maxillary teeth and found 
that this area gradually decreases anteroposteriorly 
in both males and females; this can be interpreted as 
an increase in incisal embrasure from 
anteroposteriorly.  In our study population, most 
participants opted for the ideal incisal embrasure 
form as most esthetically pleasing as this is present 
naturally. However, the second most esthetically 
pleasing incisal form selected was smiled with equal 
incisal embrasures anteroposteriorly; this can be  
because laypersons perceive teeth with equal 
embrasures to be better aligned. According to a 
systematic review, the most attractive incisor 
embrasure patterns perceived by laypersons were 
when embrasures are equal and when embrasures 
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increase distally. This study, too, gave the same 
results 18. For future studies, such consideration is 
recommended for nding an association and 
correlation between the ideal incisal edge embrasure 
and the particular facial form or prole of a person 
and how it aects the nal esthetic preference. One 
study compared the incisal edge embrasures of 
natural dentition and prosthetically restored anterior 
maxillary teeth. They found the prosthetic crowns 
and articial teeth to have a more unnatural and 
monotonous appearance due to ignoring the 
embrasure form and its incorporation into the 
restoration 19.  The dental laboratory would benet 
from the results of this study that found three main 
incisal edge embrasure forms that appealed to the 
female patients, i.e., the reverse, the equal and the 
ideal incisal embrasure form in increasing order of 
preference. Good communication between the 
dentist and patient and referral of the patient's 
esthetic preference to the laboratory can lead to a 
successful outcome in treatment and meeting the 
patient's specic demands.  
 

 LIMITATIONS  
 
The current study used an image that originally had 
a squarish incisal edge embrasure form, which was 
then digitally altered into ve categories. The fact 
that only a single female’s smile, with a squarish 
incisal embrasure form, was digitally altered has 
inuenced the overall outcome of the perception of 
these female subjects and has restricted it to the 
domain of one particular embrasure form. This is 
the limitation of this study. For future studies, a 
recommendation for using images of female models 
with dierent incisal edge embrasure forms of 
"round", "semi-round", and "squarish" is proposed. 
These embrasure forms can then be digitally altered 
into ve dierent categories, thus giving the fe male 
subjects a wider range of embrasure form variations. 
Another limitation of this study is that it focuses on 
the female gender and a particular age group. 
 
CONCLUSION  
 This study concludes that the design that appeals the 
most to female dentate subjects is the ideal incisal 
edge embrasure design, which follows the 50-40-30 
rule. This rule suggests a gradually progressive 
increase in the incisal edge embrasure space from 
the midline towards the distal area, and the most 
popular perception of this age group of females 
agrees with that. This result will be communicated 
to other dental institutions of Khyber Pakhtunkhwa 
so that their dental practitioners and laboratories 
keep this most popular design before them while 

fabricating dental prostheses for the anterior esthetic 
zone, such as veneers, crowns, xed partial 
prostheses etc. in female patients, thus meeting the 
requirements of their liking and perception. 
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