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ABSTRACT 

Objective: To evaluate the relationship between inner canthal distance and maxillary anterior teeth width with 
respect to age, gender and ethnicity. 
Study Design: Cross sectional study. 
Place and Duration of Study: Altamash Institute of Dental Medicine, Karachi, from Aug 2019 to Jan 2020. 
Methodology: One hundred participants from both genders with full permanent dentition, no interdental space 
or pathology and facial symmetry were included in this study. The measurements were carried out with digital 
Vernier caliper. SPSS-25 was used for statistical analysis. 
Results: The mean ± SD of inner canthal distance and width of maxillary anterior teeth were 2.99cm ± 0.46               
and 3.82cm ± 0.35 respectively. A significant difference was found between gender (p=0.037) and inner canthal 
distance. The maxillary anterior teeth width and inner canthal distance varies amongst different ethnicities 
(p=0.01). The inner canthal distance does not vary with advancing age (p=0.87) whereas width of maxillary 
anterior teeth varies (p=0.04). A weak correlation value of 0.47 was found between inner canthal distance and 
maxillary anterior teeth width. 
Conclusion: This research suggests that there is a weak relationship between inner canthal distance and maxillary 
anterior teeth width. Therefore, a multiplication ratio of 1.27 is advised to get combined mesiodistal width of 
maxillary anterior teeth. Additionally, the value of both differs in various local ethnicities. Inner canthal distance 
does not vary with age though has significant gender disparities while maxillary anterior teeth width remains 
constant. 
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INTRODUCTION 

It is common knowledge that a person’s 
smile is one of the determining factors in the 
evaluation of their facial charm in the eyes of     
the beholder1. A beautiful dentofacial profile is       
also linked to good self-esteem and confidence1. 
Hence, loss of teeth not only affects the facial 
appearance but can also create psychological 
implications for an individual. It is therefore 
imperative that suitable replacements are made 
available, which are both aesthetically pleasant 
and functionally comfortable1. 

Mc Arthur suggests that patients’ natural 
teeth are the optimal guides for replacement     
and their records should be used wherever con-

ceivable. Pre-extraction records including casts, 
radiographs, facial photographs and previous 
records are the most reliable guiding mediums 
for replacement. However, these records might 
not be available sometimes, and many methods 
have been developed as compensation2. 

The early approaches of choosing tooth size 
were based on “trial and error” till both the pati-
ent as well as the dental practitioner gets satis-
fied3. Frush and Fisher introduced their popular 
“Dentogenic theory” in 19584, which used the 
SPA factor (Sex, personality and age) to select 
teeth. Although these factors are still taken into 
consideration, but practitioners now prefer more 
systematic and scientific methods of tooth 
selection1. 

According to Lombardi, “the mould selected 
should have a pleasing proportion with facial 
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anatomy and thereby harmonize with factors ne-
cessary to unify if with realism”5. Consequently, 
many facial anatomical structures have been 
analysed, including Bizygomatic width (BZW), 
interpupillary distance (IPD), Interalar width 
(IAW), Inner canthal distance (ICD) and Inter-
commisural width (ICMW)5-7. 

ICD is the measurement of the distance 
between the two medial canthi of the eyes8. 
Wazzan et al6, investigated the association bet-
ween ICD and four maxillary anterior teeth and 
found a weak relationship between them. On the 
other hand, Abdullah et al9, studied the relation-
ship between six maxillary anterior teeth and ICD 
and concluded that the multiplication factor of 
1.35 can be used as a reliable estimator. Gomes           
et al10, and Tripathi et al11, have also found a 
correlation between ICD and the tips of maxillary 
canines. 

Pakistan has a vast ethnic diversity. It is well 
known that members of different ethnic groups 
have different facial forms and features. This in 
turn can affect tooth form and size in different 
individuals. A study sample of a particular group 
would not do justice to the population of Pakis-
tan which is why this article aims to correlate the 
relationship between ICD and maxillary anterior 
teeth width (MATW) with age, gender and vari-
ous ethnicities. This study will help clinicians to 
select appropriate size of teeth for edentulous 
and partially edentulous patients utilizing inner 
canthal distance measurement in the absence of 
pre extraction record. 

METHODOLOGY 

A cross-sectional study was carried out at 
Altamash Institute of Dental Medicine to obtain 
the relationship between the ICD and MATW 
and see the variation they have in different ages, 
gender and ethnicities in Pakistan. The duration 
of this study was 6 months from August’ 2019 to 
January’ 2020. Openepi calculator was used to 
calculate the sample size of this study. Consi-
dering the mean value of innercanthal distance 
31.69 ± 3.6. Keeping 95% confidence interval and 

80% power of test. The total sample size calcu-
lated was 100. 

The study was approved by ethical and 
review committee; AIDM/EC/06/2019/11. Non 
probability convenience sampling technique was 
used to select participants. Additionally, as a pro-
tocol an informed consent was sought out prior 
form participants at interview stage. The patients 
were examined in the general outpatient depar-
tment. Using this information, theywere selected 
for the study according to our exclusion and inc-
lusion criteria. Both male or female patients in the 
age range of 16-40 years, having only permanent 
dentition, good oral hygiene with all anterior 
teeth present, no interdental space or any other 
pathology or therapy which could alter tooth to 
tooth relation were included in this study. Those 
having class-1 dentoskeletal relationship and no 
facial asymmetry were also included. The pati-
ents with existing periodontal diseases or having 
an anterior tooth chipped off or fractured were 
not included. 

The participants were seated in a dental 
chair with an upright posture and head suppor-
ted so that they could look forward still at the 
horizon with the base of the mouth parallel to the 
floor. Cheek retractors were used to retract the 
cheeks from both sides to prevent error and dis-
play full set of anterior teeth. The ICD was mea-
sured using a digital Vernier calliper and avalue 
was recorded. The mesiodistal width of six maxi-
llary anterior teeth was recorded from tip to tip of 
canine teeth collectively. The method was adop-
ted from Abdullah et al9. Each measurement was 
recorded thrice, and the mean value was entered 
in the patient form for validity of measurement. 
For operator reliability 20% participants were re-
measured after two weeks by an independent 
investigator maintaining the same settings. The 
data obtained were subjected to correlation tests 
by Dahlberg formula25 the measurement had a 
strong test retest reliability of 0.78. 

The IBM SPSS statistics for windows, version 
25.0 (Armonk, NY: IBM Corp) was used for statis-
tical analysis. Descriptive statistics were carried 
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out for qualitative and quantitative variables. 
Pearson correlation test was applied for any asso-
ciation between ICD and MATW. Paired t-test 
was used to analyse the effect of ICD, MATW 
with age and Independent t-test for gender. One-
way ANOVA test was applied to detect variation 
of ICD and MATW in different ethnicities. A         
p-value of ≤0.05 was considered statistically 
significant. 

RESULTS 

A total of 100 subjects participated in this 
study. The mean age was 26.6 ± 5.93 years. 
Females 53 (53%) and males 47 (47%). All the 
participants belonged to different ethnicities of 
Pakistan. Forty one were Sindhi, 19 were Punjabi, 
24 were Pashtuns and 14 were Balochis. The data 
collected and analysed for all ethnic group is des-

cribed in table-I. The distance between the inner-
canthal 3.11 ± 0.48 cm and maxillary anterior 
teeth width 3.82 ± 0.41 cm was highest in Pash-

tuns than other ethnic groups.The second highest 
reading for ICD was found in the Balochi’s with 
3.02 ± 0.26 cm for ICD and 3.77 ± 0.33 cm for 
MATW. The values of ICD and MATW for 
Sindhi’s were 2.97 ± 0.42 cm and 3.80 ± 0.34 cm 
respectively. In Punjabi’s, the mean ICD was 2.94 
± 0.59 cm and MATW was 3.86 ± 0.35 cm. In this 
study a significant difference (p=0.01) between 
ethnicities in both ICD and MATW values was 
found. Table-II depicted that the distance bet-
ween the ICD and MATW appears to be slightly 
greater in males than females with the mean ICD 
value 3.08 ± 0.43 cm for males and 2.89 ± 0.48 cm 
for females while the mean value for MATW was 
3.88 ± 0.38 cm and 3.76 ± 0.32 cm respectively. A 
significant variation between gender and ICD 
(p=0.037), and no significant difference between 

gender and MATW (p=0.87) was found. Additio-
nally, a significant difference was found between 
MATWand advancing age (p=0.04) though ICD 

Table-I: Characteristics of inner canthal distance and maxillary anterior teeth width in different ethnicity 
n=100. 

Ethnicity 
Inner Canthal Distance 

(cm) 
p-value 

Maxillary Anterior 
Teeth Width (cm) 

p-value 

Sindhi 
Mean ± SD 2.97± 0.42 

0.01 

3.80 ± 0.34 

0.01 

n 41 41 

Balochi 
Mean ± SD 3.02 ± 0.26 3.77 ± 0.33 

n 14 14 

Pashtun 
Mean ± SD 3.11 ± 0.48 3.82 ± 0.41 

n 24 24 

Punjabi 
Mean ± SD 2.94 ± 0.59 3.86 ± 0.35 

n 19 19 

Others 
Mean ± SD 2.30 ± 0.00 4.20 ± 0.00 

n 2 2 

Table-II: Effect of gender withinner canthaldistance and maxillary anterior teeth width n=100. 

Gender 
Inner Canthal 
Distance (cm) 

p-value 
Maxillary Anterior 
Teeth Width (cm) 

p-value 

Male Mean ± SD 3.08 ± 0.43 

0.03 

3.88 ± 0.38 

0.87 Female Mean ± SD 2.89 ± 0.48 3.76 ± 0.32 

Total Mean ± SD 2.99 ± 0.46 3.82 ±0.35 

Table-III: Effect of age on inner canthal distance and maxillary anterior teeth width n= 100. 

 Age Inner Canthal Distance p-value Inner Canthal Distance p-value 

Mean ± SD 26.6 ± 5.93 2.99 ± 0.46 0.87 3.82 ± 0.35 0.04 

Table-IV: Correlation between inner canthal distance and maxillary anterior teeth width n= 100. 

 Mean ± SD (cm) Pearson Correlation 

Maxillary Anterior Teeth Width 2.99 ± 0.46 
0.47 

Inner Canthal Distance 3.82 ± 0.35 

 



Maxillary Anterior Teeth Width Using ICD  Pak Armed Forces Med J 2021; 71 (Suppl-1): S164-69 

S167 

with advancing age was statistical insignificant 
(p=0.87) as depicted in table-III. There was no 
relationship between ICD and MATW in partici-
pants (rp 0.47) as presented in table-IV. A multi-
plication ratio of 1.27 was found between the ICD 
and MATW. To obtain the multiplication ratio, 
the mean width of MATW 3.82cm was divided 
by ICD width 2.99cm. 

DISCUSSION 

When planning a prosthetic treatment for a 
patient, it is important to keep an organizational 
balance with the rest of the dentofacial structures, 
in a way that can fulfil the aesthetic harmony of 
the face while also optimizing the functional effi-
ciency of the prosthesis12. In the absence of pre-
extraction records, methods utilizing facial land-
marks have been developed to reliably predict 
the size and shape of the prosthesis7,13-15. In this 
study we used the ICD to determine the MATW. 
The interest in this landmark is due to different 
reasons; including, the relative dimensional sta-
bility of this landmark as regards to age16,17, also 
being an easy point to recognize and measure 
with basic instruments18. 

According to Laestadius et al16, 78% of the 
adult inner canthal distance is achieved by 1 year 
of age, and subsequently the growth rate mar-
kedly decreases as compared to that of the outer 
orbital dimension making ICD a stable anth-
ropometric parameter. This was reflected in our 
study as the relationship between age and ICD 
was found to be non-significant, (p-value = 0.87). 
With regards to MATW, our study showed sig-
nificant relationship of the parameter with age       
(p-value=0.004), which shows the teeth width 
changes with advancing age7. 

Additionally in our study the mean value         
of ICD was (29.9 mm ± 0.47) which is lower than 
that of Friehofer et al17, (31.2 mm ± 2.5), Wazzan et 
al6, (31.92 mm ± 2.80), Agribede et al19, (31.7mm ± 
0.376) but similar to that of Laestadius et al16,         
(30 mm ± 0.5) and greater than Deogade et al20, 
(26.22mm ± 3.81). The range level of ICD was 27-
38 mm, likein Friehofer et al17, study (28-35mm) 

while the findings of Agribede et al19, (20-43 mm) 
contradicts. 

The mean MATW in our study was (38.2mm 
± 0.36) with a rangelevel of 28-46 mm. This was 
similar to Baleegh et al21, (38.37 ± 2.81), but signi-
ficantly smaller than that of Wazzan et al6, (45.23 
mm ± 2.74), Agribede et al19, (47.4 mm ± 0.951), 
Scandrett et al7, (53.61 mm) and Deogade et al20, 
(43.86mm ± 3.33 ). 

Moreover, in our study there was weak asso-
ciation (0.47) between ICD and MATW with a 
significance difference of (p=0.001). The ICD as an 
anthropometric tooth size guide cannot be used 
reliably without addition and subtraction to pre-
dict the MATW in edentulous patients10. To stren-
gthen the evidence Mishra et al2, and Deogade et 
al20, also found an even weaker significant corre-
lation between MATW and ICD (rp= 0.218) and 
0.038 (p<0.05) respectively, and they stated that it 
cannot be used as a tentative predictor for plann-
ing of prosthesis. However, Wazzan et al6 compa-
red the relationship of ICD with both MATW and 
the width of central incisors and concluded that 
the relationship with MATWwas relatively hig-
her and more reliable (rp=0.303) than that of 2 
central incisors (rp=0.209). 

In our study, the multiplication ratio 
between ICD and MATW was found to be 1.27 
which corresponds to the factor of 1.35 found by 
Abdullah et al9, but in contrast to Arun et al12, 1.61 
and 1.4266 by Wazzan et al6. These differences 
have been attributed not only to the difference in 
ethnicities of the participants in each study2,6,20, 
but also the methods used to measure the 
MATW. 

The cephalometric norms differ based on 
ethnicities22. Likewise, Mishra et al2, found a sig-
nificant difference in facial features amongst 
Mongoloid and Aryan raceswhile Lucas et al10,         
in the Brazilian population noted larger ICD in 
men of “marked Asiatic features”10. 

Since Pakistan has such a diverse racial 
background, this study aimed to investigate the 
relationship between local ethnicities and ICD in 
order to see if there was a significant difference 
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that could affect the dental practice in Pakistan. 
The results of our study showed that the distance 
between the inner canthi of the eyes is the grea-
test in the Pashtun population (31.1mm). A signi-
ficant relationship was noted between ethnicity 
and ICD (p=0.01). Likewise, the greatest mean 
MATW was also found in the Pashtun population 
(38.2mm), and the p-value was also significant 
(0.01), which means that both these parameters 
were affected by ethnicity in our study24. 

The research by Friehofer17, and Garib et al23, 
have noted that there was no significant diffe-
rence of gender with ICD. In our study mean ICD 
value was higher in males (30.8mm) as compared 
to females (28.9mm) with a significant difference 
p=0.037. This finding was in accordance with 
Ahmed et al3, and Abdullah et al18. The mean 
MATW was only slightly higher in males (38.8 
mm) as compared to females (37.6mm), withno 
significant difference p=0.87. This was in accor-
dance to the investigations of Arun et al12. 

The ICD being an anthropometric reference 
point is crucial in determining the anterior teeth 
width during restoration of aesthetics, however 
variations could exist on individual, racial and 
ethnic basis. Valid metrics are necessary to imp-
lement ICD as a teeth selection guideline, there-
fore in our study in spite of no relation with ante-
rior teeth width a multiplication ratio was propo-
sed for future use and incorporation in patient 
management. 

LIMITATIONS OF STUDY 

Limitations of using a Vernier calliper as a 
measuring device, as some subjects had difficulty 
to easily allow placement of the beaks of the 
calliper in the medial canthus of eye. Also, ICD           
is a soft-tissue landmark and due to inconsistent 
pressure, variations in readings were observed         
in the some patients. We overcame the chances of 
operator bias and enhances consistency of measu-
rement by taking the mean of multiple readings. 
Despite the limitations, our study provide valu-
able information on relation between ICD and 
MATW. 

 

CONCLUSION 

This research suggests that there is a weak 
relationship between inner canthal distance and 
combined anterior teeth width. Therefore, to sel-
ect the size of maxillary anterior teeth ICD must 
be multiplied by factor of 1.27 to get MATW. 
Additionally, the ICD and MATW differs in 
various local ethnicities. As far as advancing       
age is concerned, the ICD does not vary though 
MATW varies. Lastly, the ICD has significant 
gender disparities while MATW remains cons-
tant. 
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