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ABSTRACT
A descriptive cross-sectional study was conducted to investigate the association between intercanine width and the mandibular
arch form in 109 dentate subjects, who visited Orthodontics Department from October 2018 to December 2019. Using Vernier
caliper, the intercanine width was measured as the distance between the left and right canines on each cast with the arch form,
also categorized as tapered, square or ovoid, using predefined criteria. Spearman’s rank correlation demonstrated highly signifi-
cant association between intercanine width and mandibular dental arch forms, with p value of 0.005.
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The orthodontic treatment success depends on accurate diag-
nosis on orthodontic diagnostic casts. Most frequently consid-
ered measurements are: space analysis, anterior arch width,
posterior  arch  width,  intercanine  distance,  depth  of  curve  of
Spee, overbite, overjet, arch forms and arch width, especially
intercanine width, remain few of the most important assessed
parameters exerting a strong influence on the orthodontic treat-
ment  plan.  There  are  multiple  definitions  of  the  inter-canine
width reported by authors.1 The definition presented by Paulino
et al. is “A linear distance between the cusps of contra-lateral
canines  or,  in  the  case  of  presenting  evidence  of  wear,  the
distance between the centres of the worn surfaces.”2

The dental arch form evaluation has become an important part
of  the  orthodontic  treatment  planning.  In  fact,  the  study  of
dental arches is of great relevance to orthodontists; and the
right choice of orthodontic wires may lead to a more stable denti-
tion and decreasing the probability of dental relapse at the end
of the treatment. A change in inter-canine width may represent
a predictor of dental relapse. Therefore, it is fundamental to
maintain the original arch dimension, choosing the right arch
wire form during the treatment, and keeping the dentition in the
soft tissue envelope. Various methods have been proposed, but
two of them were used in most of the studies. One of the most
common methods was used in this study, based on orthoform
templates prepared by 3M Unitek.3

Correspondence  to:  Dr.  Saad  Abdul  Rehman,  Department
of  Orthodontics,  Karachi  Medical  and  Dental  College,
Karachi,  Pakistan
E-mail:  saadmemon_786@hotmail.com
.....................................................
Received: May 30, 2020;  Revised: September 24, 2020;
Accepted:  December  15,  2020
DOI:  https://doi.org/10.29271/jcpsp.2021.04.478

It  has  been  observed  in  a  study  by  Nojima  et  al.  that  the
Caucasian population has significantly lower intercanine width
as compared to the Japanese population. There is a greater
frequency of tapered and ovoid arch forms in Caucasian group,
while  Japanese  group  had  more  frequency  of  square  arch
forms.4 Maintenance of arch form and intercanine width is a vital
step for long-term stability of the treatment. This study was
conducted to gather information regarding intercanine width
presented among orthodontic patients in local setup and its
association with different mandibular arch forms.

This study was approved by the Ethical and Scientific Review
Committee  of  Karachi  Medical  and  Dental  College  (Ref  No.
015/18).  Non-probability  consecutive  method  was  used  for
sampling. By using WHO calculator on the basis of study of
Mushtaq et al.5 taking statistics of mean intercanine width in
mandible as 19.204 ± 2.125 in margin of error 0.4 at the confi-
dence of interval 95%, the calculated sample size was 109.
Mandibular dental casts of 109 patients, 33% (N=36) males
with the mean age of 17.90 ± 4.62 years, and 67% (N=73)
females with the mean age of 17.64 ± 4.37 years were obtained
from the patients visited to the Department of Orthodontics.
Inclusion criteria were patients of either gender seeking ortho-
dontic treatment, must have permanent dentition in the arch
and mandibular permanent canines erupted, aged 12 years or
above. Exclusion criteria were individuals having missing or
impacted  permanent  canines,  missing  teeth  other  than  the
third molars, any tooth anomaly of number, size, form and posi-
tion as confirmed on clinical examination, having any known
systemic disease, cleft lip and palate, and history of any facial
trauma or surgical procedure of jaws and previous orthodontic
treatment.

All the patients were examined by the researchers. Inter-canine
width was measured from the cusp tips of left canine to the right
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canine cusp tip of mandibular dental cast with the help of digital
Vernier  caliper.  The  orthoform  templates,  prepared  by  3M
Unitek (Figure Ia), were overlaid on the mandibular casts taking
care  of  the  midline  (Figure  I-b).  Arch  forms  were  chosen
according to the best fit method. To eliminate error of recording,
the  arch  form  of  each  case  was  judged  two  times  by  two
examiners.   All measurements were recorded in a pre-struc-
tured data collection proforma.

Figure I a: Orthoform template by 3M Unitek.

Figure I b: Arch form judgement Orthoform template by 3M Unitek.

The data were analysed statistically using software IBM SPSS
Statistics version 20. Shapiro-Wilk’s test was used to assess the
normality of the data. The statistical analyses involved calcula-
tion of mean and standard deviation of age, median and inter-
quartile range of inter-canine width of mandibular arches and
frequencies along with percentages of qualitative variables like
gender and groups of different arch forms. Mann-Whitney U-
test has been used to find the difference in the value of interca-
nine width in genders. Kruskal-Wallis test was used to deter-
mine differences among arch forms along with post-hoc anal-
ysis for pairwise comparisons. Spearman’s rank correlation test
was used to determine the relationship between intercanine
width and mandibular dental arch forms. A p-value of less than
0.05 was considered statistically significant.

The median value of mandibular intercanine width in males was
26.28 (24.70 - 29.88) mm; and in females, it was 26 (24.54 -
27.67) mm (p=0.030). Table I shows that out of 109 patients,
78% (N=85) had ovoid mandibular arch form, 11.9% (N=13)
had  square  mandibular  arch  form,  and  10.1%  (N=11)  had
tapered  mandibular  arch  form  (p=0.010).  Pairwise  analysis

showed  a  significant  difference  between  tapered  and  ovoid
mandibular arch forms (p=0.009). Spearman’s rank correlation
demonstrated highly significant association between interca-
nine width and mandibular dental arch forms with the correla-
tion value of r=0.268 and p = 0.005.
Table I: Median values of intercanine width in the various arch forms.

Arch forms N (%) Median values (mm) of
intercanine width p-value

Tapered 11 (10.1) 24 (22.65-25)
0.010Square 13 (11.9) 26 (23-28.5)

Ovoid 85 (78) 26.4 (25-28.65)

According to multiple studies done by Ferro et al.6 and others, in
regard of the mandibular dental arch, males had a higher inter-
canine width in comparison to the females; but the intercanine
width was similar in the three arch shapes and no significant
difference was detected unlike this study, which showed signifi-
cant  difference  in  intercanine  width  among  three  different
dental arch forms. In literature, it has been observed that inter--
canine width increased as the mandibular arch form changed
from square to ovoid to tapered. This finding is in contradiction
to the findings of the present study. Out of three arch forms,
ovoid arch form showed significant differences in intercanine
width.  The most common type of mandibular arch was ovoid,
followed by square and tapered arch forms. Significant differ-
ences found in the values of intercanine width among three
groups of mandibular arch forms.

Larger sample size and mathematical ways to define the arch
form can be used to enhance the outcome of the research. From
this study, intercanine width was concluded to be the key factor
in determining the arch form.
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