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ABSTRACT

Objectives: Finding a relationship between the maxillary intercanine width and facial landmarks such inter-
pupillary distance and intercommissural width, as well as calculating the ratio between the variables that 
were evaluated, were the goals of this study; this information may be helpful in clinical settings.

Materials and Methods: This was a cross sectional study that required use of a precise digital vernier caliper 
[Mitutoyo (UK) Ltd.] with a 0.01 mm precision and the ability to measure distances ranging from 0 to 150 
mm was used for all of these measurements. The Intercanine width measurements were taken directly on the 
participant with the help of a dental fl oss. Each dimension was recorded thrice and a mean was calculated. 

Results: Inter commissural width was also signifi cantly higher in males as compare to the females (49.0±5.8 
vs 46.63±4.2 respectively, p<0.001). Whereas, no signifi cant association was found between mean width of 
maxillary anteriors among males and female participants.

Conclusion: When building a prosthesis for an edentulous patient, the physician should consider these facial 
landmarks to help them determine the best canine positioning.
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INTRODUCTION

Human relationships and personality are impact-
ed psychologically by face appearance and aesthetic 
beauty. Psychologists claim that those with greater 
physical attractiveness are more socially acceptable1. 
When teeth are lost, especially in the anterior area, 
one's aesthetic appeal and physical look deteriorate. 

This can lead to an inferiority feeling and all of its 
aftereff ects, which frequently cause psychological 
distress2. A person's smile plays a major role in their 
sense of self-worth. From a clinical standpoint, it ap-
pears that biomechanical concerns about denture sta-
bility and function sometimes obscure conceptions 
of denture aesthetics. Enhancing dental esthetics and 
oral health is the responsibility of dental profession-
als3. The primary components that contribute to the 
aesthetic signifi cance of dentofacial attractiveness 
are the maxillary anterior teeth. A complete eden-
tulous individual must have their anterior teeth to 
blend in with their surrounding facial structure in 
terms of size, shape, and color. Lack of pre-extraction 
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interalar distances in Malaysian Malay and Chinese 
ethnic groups10. Research by Banik RK et al demon-
strated that maxillary teeth width in the esthetic zone 
and interpupillary distance are positively associated 
across diff erent facial types in the Bangladeshi pop-
ulation5. Additionally, Gomes VL et al examined the 
link in anterior maxillary teeth distoproximal width 
and interpupillary gap, suggesting that the latter 
could consistently aid in artifi cial tooth selection11. 
A systematic review by Ashish RJ et al highlighted 
that facial measurements (bizygomatic and interalar 
width) are positively correlated with anterior maxil-
lary teeth width in the Indian population. In contrast, 
the intercanthal distance was more closely associated 
with the width of maxillary anterior teeth in the Saudi 
population, on the other hand the intercommissural 
width demostrated a strong relationship with maxil-
lary teeth width in Brazilian populations of mulatto 
and black ethnicities12.

Previous research has demonstrated that the 
canine position is derived from the anatomical com-
ponents of the face, and may therefore be related to 
a specifi c race. 

There aren't ample studies on Asians, particu-
larly Pakistani population, that look at the distance 
between canines and facial markers. Finding a 
relationship between the intercanine width and 
landmarks of face, as well as calculating the ratio 
between the same was the primary goal of the study. 
We believe that this information will be very helpful 
in appropriate planning and better patient outcomes 
in routine clinical practice.

MATERIALS AND METHODS

Participants in this study included 245 people 
between the ages of 18 and 45. Each participant 
had complete craniofacial and dental growth. There 
were of 97 men and 148 women. Ethics approval 
was obtained from the Ethics Committee of Rawal 
Institute of Health Sciences (Approval no: RIHS/
IRB/D/24/010). Subjects that were not included in 
the study were those with occlusal and orthodontic 
anomalies, facial asymmetry, extractions and resto-
rations on the anterior teeth. Additionally, none of the 
participants' anterior teeth in either the upper or lower 
jaw exhibited crowding, spacing, or fi xed crowns. A 
precise digital vernier caliper [Mitutoyo (UK) Ltd.] 
with a 0.01 mm precision and the ability to measure 
distances ranging from 0 to 150 mm was used for 

records makes it harder to accomplish any of these 
goals3,4. When selecting prosthetic teeth, a variety of 
facial and oral factors should be taken into account4. 
While recording the maxillomandibular relationship 
for complete dentures, on the occlusal rims, diff erent 
reference parameters are recorded including smile 
line, midline, canine line and high-lip line. These 
reference lines are a useful marker in establishing the 
width of anterior teeth. During taking measurements, 
these lines are positioned in relation to specifi c facial 
landmarks, such as intercommissure, labial frenum,  
interalar, interpupillary distance  and bizygomatic 
width5,6.

A number of attempts have been carried out 
to precisely determine the anterior tooth selection. 
Some of the commonly used extraoral parameters 
include but are not limited to interpupillary dis-
tance, bizygomatic, philtral and interalar width, 
skull circumference and intercanthal distance. A 
few intraoral parameters have also been taken into 
account, including pterygomaxillary notch, palatal 
width, length, and depth, and maxillary arch length 
and width. However, little investigation has been 
done to demonstrate that a single aesthetic feature 
may be used with reliability when selecting artifi cial 
teeth3,4,7. Research on anthropometric facial features 
and how they relate to natural teeth has revealed 
information about their shared individual agree-
ment. Several studies on the human face show that 
there are notable diff erences in parameters between 
diff erent racial groups, countries, populations, and 
individuals. When choosing artifi cial denture teeth, 
they have proposed a proportion between the face 
and tooth size. However, the main drawback is the 
subjectivity of the soft tissue measures4,6,7,8. Using 
consistent facial references that are not subject to 
change is the answer to this issue. One such constant 
facial feature is the interpupillary distance, which 
remains stable beyond the age of fourteen6.

Relation between various measurements of the 
face and maxillary teeth selection in the esthetic 
zone for complete dentures has been highlighted in 
multiple previous studies. Aziz N et al found that 
although interpupillary, intercanthal, and interalar 
distances show a strong correlation, they may not 
serve as reliable guides for selecting maxillary anteri-
or teeth in Malayan individuals9. Similarly, Isa ZM et 
al observed positive relationship between maxillary 
anterior teeth dimensions and both interpupillary and 
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all of these measurements. One observer measured 
the subjects' interpupillary distance, intercanine 
width, and intercommissural width. The distance 
between the eyes' mid-pupils was measured during 
the interpupillary distance assessment. Using the par-
ticipant's mandible at rest and their lips unstretched, 
the intercommissural measurement measured the 
distance between the mouth's corners. Readings to 
measure intercanine width were taken directly on the 
participant using a dental fl oss. Each dimension was 
recorded thrice and a mean was calculated.

RESULT

Data was recorded and analyzed for 245 partic-
ipants in this study. The mean age was 21.80±3.26 
years (age range of 18 – 42 years). Majority of the 
participants were females 148 (60.4%) while 97 
(39.6%) were males. Majority of the participants 
were residents of Rawalpindi, 186 (75.9%), followed 
by Islamabad, 45 (18.4%). The summary of baseline 
characteristics is given in table 1. The mean inter 
pupillary width was calculated to be 60.43±4.1 mm, 
mean inter commissural width was 47.60±5.0 mm. 
While width of maxillary anteriors was reported to 
be 49.93±4.3 mm demonstrated in table 1. 

Overall, there was a weak correlation in positive 
direction, found between inter pupillary and anterior 
teeth width (coeffi  cient of correlation (r) = 0.331, 

Table 1: Baseline characteristics summary table (n=245)

Characteristics Values

Age (years)

Mean age 21.80±3.2

Minimum age 18

Maximum age 42

Gender n(%)
Male 97 (39.6%)

Female 148 (74.0%)

Residence n(%)

Islamabad 45 (18.4%)

Rawalpindi 186 (75.9%)

Others 14 (7.0%)

Inter Pupillary Width 
(mm)

Mean IPW 60.43±4.1

Minimum IPW 32.61

Maximum IPW 68.40

Inter Commissural 
Width (mm)

Mean ICW 47.60±5.0

Minimum ICW 22.01

Maximum ICW 59.79

Width of max anteriors 
(mm)

Mean WMA 49.93±4.3

Minimum WMA 23.77

Maximum WMA 60.18

Ratio between IPW / 
WMA

Mean 1.21±0.1

Minimum 0.96

Maximum 2.13

Ratio between ICW / 
WMA

Mean 0.95±0.1

Minimum 0.41

1.85

p<0.001). Similarly, there was a weak correlation 
found between inter commissural and max anterior 
width (coeffi  cient of correlation (r) = 0.196, p=0.002) 
as shown in table 3. 

For two gender groups, the correlation test was 
stratifi ed for males and females separately as given in 
table 3. Among males, there was a moderate correla-
tion between max anterior and inter pupillary width 
(coeffi  cient of correlation (r) = 0.577, p<0.001), 
whereas in females, there was no signifi cant correla-
tion (p=0.359), and the correlation coeffi  cient was 
calculated to be 0.076, which shows minimal to no 

Table 3: Correlation of max anterior width with inter pupillary width and inter commissural width

r p

Max anterior width

Inter pupillary width

Overall (n=245) 0.331 <0.001

Males (n=97) 0.577 <0.001

Females (n=148) 0.076 0.359

Inter commissural width

Overall (n=245) 0.196 <0.001

Males (n=97) 0.421 <0.001

Females (n=148) -0.33 0.693

Table 2: Comparison of dental parameters with gender 
(n=400)

Gender groups

pMale 
(n=52)

Females 
(n=148)

Mean age (years) 22.5±3.5 21.32±2.9 0.004

Inter Pupillary 
Width (mm)

62.29±4.8 59.20±3.0 <0.001

Inter Commissural 
Width (mm)

49.0±5.8 46.63±4.2 <0.001

Width of max ante-
riors (mm)

50.21±4.5 49.7±4.1 0.407
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Fig 1: Correlation between A). Max anterior width and inter commissural width, B). Max anterior width and inter pupil-
lary width.

Fig 2: Correlation between max anterior width and inter commissural width, A). Males, B). Females

Fig 3: Correlation between max anterior width and inter pupillary width, A). Males, B). Females
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correlation.  On the other hand, among males, max 
anterior width was found to be moderately correlated 
with inter commissural width correlation coeffi  cient 
r = 0.421, p<0.001), while no signifi cant correlation 
was found among females (coeffi  cient of correlation 
= -0.333, p=0.693)

The overall correlation graphs and gender strat-
ifi ed graphs are given below. Figure 1 gives scatter 
plot between; a). Inter commissural and maxillary 
anterior width, b). Inter pupillary and maxillary 
anterior width. Figure 2 and 3 shows scatter plot 
for males and females, correlating parameters in-
cluding maxillary anterior and interpupillary width; 
and maxillary anterior and inter commissural width 
respectively.

DISCUSSION

No signifi cant association was found between 
mean width of maxillary anteriors among males 
and female participants (p=0.407). As suggested 
by previous literature, men had wider six maxillary 
anterior teeth than women13,14. However, several 
studies on other populations have shown contrasting 
results15,16,17.

A moderate positive relaptioship was observed 
between maxillary anterior teeth and intercommis-
sural width, (r= 0.421, p<0.001). However, among 
females, no signifi cant correlation was identifi ed (p 
= 0.693), and the calculated correlation coeffi  cient 
of -0.333 indicated a weak negative relationship. 
Grevisse et al. also reported a statistically signifi cant 
diff erence in intercommissural width (ICW) based 
on sex (p = 0.048), aligning with fi ndings from some 
previous studies18,19. The observed diff erences in 
this study, including the greater dimensions of long 
bones and height disparities in gender, may be in-
fl uenced by the predominance of younger women in 
the sample, which could also account for the higher 
ICW values in women.

This study identifi ed a weak relationship be-
tween the width of the maxillary anterior teeth and 
the interpupillary distance, with a correlation coef-
fi cient (r) of 0.331 and a signifi cance level of p < 
0.001. In another study by Alshamri HA et al, strong 
correlation was reported between central incisors, all 
four central and lateral incisors, and altogether six 
maxillary anterior teeth and interpupillary distance 
(IPD) and the combined width of the anterior teeth19. 

Among male participants, the IPD showed a signif-
icant relationship with the width of the left canine 
and both central incisors, whereas for female partic-
ipants, it was signifi cantly associated with the width 
of the right central incisor, the right and left lateral 
incisors, and the left central incisor. These fi ndings 
suggest a strong statistical connection between the 
IPD and width of all six anterior teeth in the general 
population. Similar observations were reported by 
Al-Kaisy and Garib; however, these results contrast 
with the fi ndings of Parciak et al., who did not iden-
tify a signifi cant correlation between IPD and the 
width of the six maxillary anterior teeth20.

These facial cues could be used to provide the 
doctor with guidance regarding the canine position-
ing for prosthesis construction for an edentulous 
patient, even though the link was not very strong.  
Positioning of front teeth plays a vital part in the 
aesthetics of the patient and thus it is important to 
highlight any variable that has the chance to even 
play the slightest role in the success of the prosthesis. 
Given the multitude of factors infl uencing the canine 
location, it would be incorrect to conclude that this 
study endeavor has demonstrated the superiority of 
either facial landmark. As a preliminary approach, 
the sculpting of the occlusion wax rim to achieve the 
ideal occlusal vertical dimension and suffi  cient lip 
support, followed by the marking of the canine line, 
must be taken into consideration when evaluating 
the canine position. 

CONCLUSION 

When building a prosthesis for an edentulous 
patient, the physician should consider these facial 
landmarks to help them determine the best canine 
positioning. This lacks the necessary level of reli-
ability to serve as the basis for the ultimate decision 
but facial measurements should always be taken into 
consideration.
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