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Background: Maintaining the pre-treatment mandibular inter-canine dimension is crucial for stable 
post-treatment retention as minor changes can increase post-treatment relapse. This study aimed to 
identify changes in mandibular inter-canine width caused by active orthodontic treatment using tapered 
preformed NiTi mandibular arch-wires and predict future stability proportionally. Methods: A 6 
months’ study at School of Dentistry Islamabad involved 60 patients with tapered mandibular arch 
forms, fully erupted, non-anomalous, and permanent mandibular canines. The patients underwent non-
extraction fixed orthodontic mechanical therapy treatment using conventional pre-adjusted edgewise 
brackets. The study involved detailed clinical examination, orthodontic study casts, 
orthopantomograms, and lateral cephalograms. The initial pre-treatment mandibular inter-canine width 
was recorded using digital vernier caliper. After levelling and alignment, the mandibular cast 
impressions were repeated, and mid-treatment inter-canine width was calculated. Results: Statistically 
significant differences were found between pre-treatment and post-treatment widths. The mean pre-
treatment width was 26.81 mm, while the mid-treatment width increased to 27.26 mm after levelling 
and alignment. Statistically significant differences (p=0.001) were found between pre-treatment 
mandibular inter-canine width (T1) to during treatment mandibular inter-canine width when 
considering gender. When considering age-wise analysis, there were no statistically significant 
differences between pre-treatment mandibular inter-canine width (T1) to during treatment mandibular 
inter-canine width. Conclusion: The commercially available preformed tapered NiTi arch-wires alter 
the original mandibular inter-canine width in patients which have a natural tapered mandibular arch-
form, increasing the risk of relapse, hence predicting future long-term instability. 
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INTRODUCTION 
Oral health is extremely imperative for overall 
physical health, as health is considered as supreme 
assets of human life.1,2 A successful orthodontic 
treatment involves accurate diagnosis, a detailed 
treatment plan, careful planning, and a retention 
strategy.3 A good clinician correlates the 
morphological arch-form of patients with preformed 
arch-wires, which helps achieve optimal aesthetics, 
functional occlusion, and stability.4 Arch-wires, metal 
wires, were initially fabricated in gold alloy, but 
stainless steel became popular due to its high yield 
strength and corrosion resistance.5 Cobalt Chromium 
alloy was introduced, but it became obsolete due to 
heat treatment and additional costs.6 Many people 
can’t undertake treatment due to affordability issue in 
low income nations as socioeconomic status plays a 
vital role and it is also a predictor of a broad range of 
outcomes over the course of person’s life, including 
their psychological and physical health.7,8 

Australian Arch-wire was developed, and 
Nickel Titanium arch-wires have been improved over 
time, becoming the first choice for initial alignment and 
levelling.9 In the modern days, orthodontics has grasped 
incredible goals and success.10 Effects of certain 
procedures has been constantly an issue of concern for 
both patients and clinician.11 Most people undertake 
dental treatment to get rid from pain.12–13 

Arch-form refers to the overall configuration 
of the dental arch, considering symmetry, roundness, 
elongation, and convexity.14 Chuck was the first to 
classify arch-forms as tapered, square, and ovoid, and 
Ricketts correlated various factors like width, size, 
length, bracket position, and contact details.15 

Research on the impact of anatomical arch-
forms on inter-canine width during orthodontic 
treatment has been limited.16 Studies have shown that 
inter-canine widths decrease with treatment in all types 
of malocclusion and decrease after treatment, suggesting 
that type of malocclusion doesn’t significantly affect 
long-term stability.17 There is ongoing debate on the 
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effects of extraction vs non-extraction therapy, with 
some researchers advocating extraction and others 
against it.18 A randomized clinical trial found no 
significant differences between self-ligating bracket 
systems and conventional pre-adjusted edgewise twin 
brackets during the alignment and levelling phase of 
orthodontic therapy.19 However, little is known about 
the changes brought about by the use of preformed 
commercially available NiTi arch-wires on the most 
prevalent arch-forms in Pakistani population.  

 The objective of this study was to detect the 
changes in the mandibular inter-canine width brought by 
the use of tapered preformed NiTi arch-wires during 
active orthodontic treatment on the tapered mandibular 
arch-forms and draw the predictability of future stability 
proportional to these changes. 

MATERIAL AND METHODS 
The study was conducted at Department of Orthodontics, 
School of Dentistry, Islamabad, focusing on patients 
undergoing fixed orthodontic therapy, from May to Oct 
2024. Sample size was calculated using WHO sample 
size calculators with 5% level of significance, 80% 
Power of test, 2.68 Pooled standard deviation, 94.43 Test 
value of the population mean, 96.21 anticipated 
population mean.19 Final sample size came out to be 60. 

Sample was chosen from a pool of patients 
reporting to the Department, undergoing fixed 
orthodontic therapy with tapered mandibular arch-forms 
as determined by template method via non-probability 
consecutive sampling technique. Ethical permission was 
taken from the hospital and patients prior to the study. 

Sample comprised patients undergoing fixed 
orthodontic therapy with conventional pre-adjusted 
Edgewise brackets (0.022*0.028 MBT slot). The arch-
wire material used in the treatment patients was 
commercially available preformed NiTi (Industrial: 
Ortho-care tapered) with an arch-wire sequence range 
(NiTi round: 0.012±0.019*0.025 NiTi rectangular). 
Patients of both genders with permanent erupted 
mandibular canines and tapered mandibular arch-forms 
were included in the study. Patients having gross dental 
anomalies (congenitally missing, ectopic, transposed, 
impacted teeth, cleft cases, and cleft mandibularis cases) 
in the mandibular labial segments, mesially or distally 
tilted canines, non-extraction cases, crowding with less 
than 5 mm in the anterior segment mandibular segment 
(between mandibular 3 to 3), severe skeletal 
malocclusion (Class II div II, Class III skeletal bases), 
prosthetic crowns on mandibular 3’s and cross bites were 
excluded from the study. 

The study involved detailed clinical 
examination, orthodontic study casts, 
orthopantomograms, and lateral cephalograms. Data 
collection procedure was performed by measuring pre-
treatment mandibular inter-canine width (T1) and during 

treatment mandibular inter-canine width, once levelling 
and alignment has been achieved (T2). Data collection 
tools were orthodontic study models, ortho-care arch-
wire templates and vernier caliper. 

Measurement of pre-treatment mandibular 
inter-canine width (T1) and during treatment mandibular 
inter-canine width, once levelling and alignment was 
achieved (T2) were checked twice by the same observer. 
The differences in intra observer readings were 
compared by Cronbach’s alpha. The second observer 
was blinded towards the tested data, calculated pre-
treatment mandibular inter-canine widths (T1), during 
treatment mandibular inter-canine width, once levelling 
and alignment had been achieved (T2) and transferred 
the readings on proforma. To reduce the method error, 
two observers independently calculated pre-treatment 
inter-canine width (T1) and mid treatment inter-canine 
width (T2), once levelling and alignment was achieved. 
The decision to calculate mid treatment inter-canine 
width (T2) was subjective to both observers when the 
observers mutually agreed that mandibular arch-form 
filled the clinical criterion of levelling and alignment, the 
study models for (T2) were poured in casts followed by 
measurement of mandibular ICW.  

Data analysis was performed on SPSS-22. For 
each variable, the arithmetic mean and standard 
deviation was calculated. Intra and inter observer 
measurements were repeated to rule out errors/biases 
once data collection had been completed. The data 
collection procedure, i.e., measurement of inter-canine 
width at two intervals was standardized amongst 
observers. The comparison of measurements between 
inter-observer and intra-observer readings was done with 
sample t-tests, and p<0.05 was considered statistically 
significant. 

RESULTS 
Out of 60 patients, 38 were females while 22 were 
males. Mean±SD for comparison of inter-canine width 
among both observers are given in Table-1. 

Statistically significant differences (p=0.001) 
were found between pre-treatment mandibular inter-
canine width (T1) to during treatment mandibular inter-
canine width when considering gender, once levelling 
and alignment was achieved (T2). (Table-2). 

When considering age-wise analysis, there was 
no statistical significant difference (p=0.129 and 0.106) 
between pre-treatment mandibular inter-canine width 
(T1) to during treatment mandibular inter-canine width. 
(Table-3). 

Table-1: Paired sample t-test for comparison of 
inter-canine width among both observers 

Observer 
Inter-canine 
width (T1) 

Inter-canine 
width (T2) p 

Observer 1 26.80±1.30 27.26±1.29 0.000 
Observer 2 26.83±1.33 27.22±1.31 0.000 
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Table-2: Independent sample t-test for comparison 
of inter-canine width among gender distribution 

Observer 1 Observer 2 

Gender 
Inter-canine 
width (T1) 

Inter-canine 
width (T2) 

Inter-canine 
width (T1) 

Inter-canine 
width (T2) 

Male 22 22 22 22 
Female 38 38 38 38 
p 0.003 0.002 0.001 0.001 

Table-3: Independent sample t-test for comparison 
of inter-canine width among different age groups 

Age group (Yrs) 
Observer Inter-canine width 11–17 18–27 p 

Inter-canine width (T1) 32 28 0.194 Observer 1 
Inter-canine width (T2) 32 28 0.129 
Inter-canine width (T1) 32 28 0.119 Observer 2 
Inter-canine width (T2) 32 28 0.106 

DISCUSSION 
Past literature has focused on finding an ideal arch-form 
by analyzing healthy patients in normal occlusion and 
various patterns of malocclusion.20 The goal of an ideal 
orthodontic treatment plan is to correct repositioning of 
teeth according to arch-form configuration for optimal 
aesthetics, function, and stability.21  

We evaluated the mandibular inter-canine 
width change with the use of preformed NiTi arch-wires 
during active orthodontic treatment. Studies advocate 
the maintenance of pre-treatment mandibular inter-
canine width, with special emphasis on the preservation 
of the mandibular inter-canine width because this tends 
to return, in most patients, to its original value after 
treatment.22,23 

After 21 days, this study found a significant 
increase in mandibular inter-canine width with active 
fixed orthodontic mechanics during the initial levelling 
and alignment phase. This increase was consistent across 
all observers, regardless of age or gender. Gardner made 
similar conclusions that greatest inter-arch dimensional 
changes after orthodontic treatment were observed in the 
mandibular inter-canine width followed by a strong 
tendency of inter-canine dimension to return to its pre-
treatment shape in the retention phase.24 

Our study results also confine to another study 
which concluded that preformed arch-wires significantly 
increased the arch width dimensions during treatment as 
compared to the customized arch-wire system.25 One 
more study concluded that greater the change in ICW 
dimension during active treatment, the greater the 
tendency for post-retention relapse.26 

A meta-analysis by Burke concluded that 
mandibular inter-canine width tends to expand during 
treatment by 0.8 to 2.0 mm, regardless of mechanics.27 
Chances of cross infection among dental patients who 
are going long-term treatment are always there as well.28 

In this study, statistically significant 
differences were found between pre-treatment 
mandibular inter-canine width (T1) to during treatment 

mandibular inter-canine width when considering gender, 
once levelling and alignment was achieved. This is 
similar to another study23 where authors found that after 
orthodontic treatment, mandibular inter-canine width 
increased for class II div 2 malocclusion in males and 
females.23 This is comparable to another study29 where 
there were statistically significant differences. 

When considering age-wise analysis, there 
were no statistically significant differences between pre-
treatment mandibular inter-canine width to during 
treatment mandibular inter-canine width. This is in 
contrast to another study30, where there were statistically 
significant differences between certain age-groups. 
CONCLUSION  
The commercially available preformed tapered NiTi 
arch-wires significantly increase the original pre-
treatment mandibular inter-canine width in patients 
which have a natural tapered mandibular arch-form, 
hence predicting future long-term instability. 

LIMITATIONS 
Only Ortho-care preformed NiTi arch-wires were used 
whereas a number of commercially available preformed 
arch-wires can have their own implications. Small 
sample size and short duration were also the limitations 
of this study. 

RECOMMENDATIONS 
Our arch-wire composition was NiTi. Comparison of 
various arch-wire materials like SS, stranded coaxial, 
heat treated and their effects may provide the clinicians 
with more insight. In future ovoid and other arch-forms 
should be correlated along with other popular preformed 
arch-wires in the market. Future studies with other arch-
form variables should be done to advocate the changes 
induced by preformed arch-wires, and a longer follow-
up and longitudinal changes brought by the preformed 
arch-wires should be studied. 
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