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Abstract
Initial arch wires are the firsts arch wires to be inserted into the fixed appliance at the beginning of orthodontic 
treatment and are used mainly for the alignment of teeth by correcting crowding and rotations. With a 
number of different types of orthodontic arch wires available for initial tooth alignment, it is important 
to understand which wire is most efficient. The purpose of this study was to evaluate the choice of initial 
alignment archwires in treating patients with moderate to severe crowding with the MBT and Damon 
appliances. Sample included 50 patients aged 18 years and above,selected from the pretreatment records 
of the patients reported to the Department of Orthodontics,Saveetha Dental College,Chennai.Results of 
the study was obtained by evaluating the initial archwires used in case of MBT and Damon appliances.
This study revealed that 85.7% out of the 35 MBT cases used 0.014 NiTi as the initial archwire and all of 
the Damon cases started with 0.013 CuNiTi.The collected data were entered into an Excel sheet(Microsoft 
Excel 2007) and statistical analysis done. The association between gender and initial alignment archwires 
in moderate to severe crowding cases was found using Chi-square association test in IBM SPSS software, 
which showed a statistically not significant difference (p -value >0.05) , hence there is no gender difference 
in the choice of initial alignment archwires in moderate to severe crowding patients.

Keywords:- Damon system, Conventional MBT system, moderate to severe crowding, Orthodontic 
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Introduction

Initial archwires are the first arch wires to be used 
in the fixed appliance for the alignment of teeth by 
correcting crowding and rotations.With a number of 
different types of orthodontic archwires available for 
initial tooth alignment,it is important to understand 
which wire is most efficient,as well as which wire cause 
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the least amount of root resorption and pain during initial 
aligning stage of treatment1. Over recent years a number 
of new materials ,various metal alloys,or mixtures of 
nickel and titanium(NiTi) have been developed which 
show a range of different properties in the laboratory 
and which manufacturers claim offer benefits in terms of 
tooth alignment. Fixed orthodontic appliance treatment 
uses archwires to exert force upon teeth.Treatment is 
carried out in stages and selection of appropriate arch 
wires contribute to the treatment success.There is no arch 
wire ideal for all stages of fixed appliance treatment. The 
purpose of this study was to evaluate the choice of initial 
alignment archwires in moderate to severe crowding 
cases in patients treated with Damon and conventional 
MBT(McLaughlin Bennett Trevisi) systems.
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Materials and Methods

Digital records from the pretreatment records 
of the patients who reported to the Department of 
Orthodontics, Saveetha Dental College were screened 
for patients having Moderate to severe crowding . 
The selection criteria included Arch perimeter - tooth 
material discrepancy of over 4mm. Patients above 
the age of 12 years with a Angles Class I or Class II 
malocclusion were included in the study. Patients with a 
history of periodontal conditions and patients undergoing 
retreatment were excluded.Out of 500 patient records 
screened from a time period of 6 months (September 
2019 to February 2020) 50 case records were chosen 
for data analysis. Patient records were divided into 

Two groups - Group A undergoing treatment with the 
MBT appliance and Group B undergoing treatment with 
Damon Self ligating appliances. The data on initial arch 
wires used were retrieved from the pretreatment records 
and tabulated.

Statistical Analysis

The collected data were entered into an Excel 
sheet(Microsoft Excel 2007) and statistical analysis 
done. The association between gender and initial 
alignment archwires in moderate to severe crowding 
cases was found using Chi-square association test in 
IBM SPSS software version 23.0. P value was found to 
be 0.731, which represents an insignifi cant association.

Results and Discussion

Figure 1: Bar Graph represents the choice of initial alignment archwires in moderate to severe crowding 
cases. X axis represents initial alignment arch wires and Y axis represents the percentage of cases. Out of the 

50 moderate to severe crowding cases, 60 % used MBT0.014 NiTi (red)as the initial archwire and the rest 
used MBT0.012 NiTi(pink) as initial archwire. All of the Damon cases, that is, 30% of the total crowding 

cases used Damon0.013 CuNiTi(blue) as initial alignment arch wire. It can be inferred from the above result 
that MBT 0.014 NiTi was the preferred choice of initial alignment archwire in most of the crowding cases.
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Figure 2. Cluster bar graph represents association between gender and initial alignment archwires in 
moderate to severe crowding cases.X axis represents gender and Y axis represents initial alignment arch 

wires. According to the graph among the females, 14 of them were treated with MBT 0.014 NiTi(red), 9 with 
Damon 0.013 CuNiTi(blue) and among males,16 were treated with MBT 0.014 NiTi(red), 6 with Damon 

0.013 CuNiTi(red). A slight predominance of MBT 0.014 NiTi is found in males than in females. However, 
there is no signifi cant difference found statistically. (Chi-square value- 0.713; df-2; p value=0.700).

Evaluation of the two groups showed most of 
the moderate to severe crowding cases treated under 
conventional MBT used 0.014 NiTi as initial archwire 
and all Damon cases used 0.013 CuNiTi.

Out of the 50 moderate to severe crowding cases; 
60 % used 0.014 NiTi as the initial archwire and the 
rest used 0.012 NiTi as initial arch wire. All of the 
Damon cases, that is, 30% of the total crowding cases 
used 0.013 CuNiTi as initial alignment arch wire (fi g 
1). Association between gender and initial alignment 
archwires in moderate to severe crowding cases showed 
a statistically insignifi cant difference (p value=0.700). 
A slight predominance of MBT 0.014 NiTi is found in 
males than in females(fi g 2). According to Proffi t and 
Bennett and Mc Laughlin2 the fi rst phase of treatment 
deals with leveling and alignment and also correction of 
vertical and horizontal discrepancies by leveling out the 

arches, and the initial aligning wires should apply light 
continuous force. Conventionally,round wires are used 
for alignment because tightly fi tting resilient rectangular 
arch wires produce back and forth movement of the root 
apices as the teeth move into alignment3.To utilize the 
superelastic property of the NiTi wires,they should be 
deformed beyond a certain bending angle 4,5.

Results of this study shows that most of the MBT 
treated cases used 0.014 NiTi as the initial alignment 
wire; whereas all of the Damon cases used 0.013 
CuNiTi as the starting arch wire.Pandis et al6, found 
no difference in alleviation of mandibular anterior 
crowding with copper-nickel-titanium and superelastic 
NiTi wires.They substantiated that this may be due to 
differences in loading between laboratory conditions 
and the oral cavity resulting from free play between 
archwire and bracket slot. West et al7 reported better 
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alignment efficiency with superelastic NiTi in the lower 
anterior region; which is statistically significant.Jones et 
al8 found greater mean improvement in incisal alignment 
with superelastic NiTi.

The attempts to deform the superelastic wire to attain 
the superelastic plateau by selecting severe lower anterior 
crowding cases have led to many occasions of difficulty 
in engaging the single-stranded superelastic NiTi and of 
partial ligation with steel ties. Thus superelastic coaxial 
wires offer the advantage of engaging a relatively large 
archwire during the initial phase of the treatment with 
low force delivery. So a greater degree of uprighting, 
leveling, and rotational control is achieved than with 
NiTi wires other initial wires.

For the purpose of comparison on alignment and 
leveling, 0.013 inch NiTi arch wire used throughout 
the aligning phase of Damon9. Miles et al10 postulated 
that presence of ‘play’ between the smaller arch wire 
dimension and the slot when inch archwire was fitted 
within 0.028 inch slot depth Damon 2 bracket would 
allow 8.5 degree of rotational play compared to fully 
engaged archwire in conventional twin brackets. Scott 
et al found no difference in initial alignment between 
Damon 3 and conventional brackets with respect to 
discomfort.

Previously our team had conducted numerous 
clinical trials 11–17 and lab animal studies 18–22 and in-
vitro students 23–25 over the past 5 years. Now we are 
focussing on epidemiological surveys. The idea for this 
survey stemmed from the current interest in self ligating 
brackets and the rise in their usage in many practises.

Conclusion

 This survey evaluated the choice of initial alignment 
archwires in treating patients with moderate to severe 
crowding with the MBT and Damon appliances The 
results of this study showed that the MBT appliance used 
0.014 NiTi as initial alignment archwire. All the Damon 
appliances used 0.013 CuNiTi as the initial alignment 
archwire. The association between gender and initial 
alignment archwires in moderate to severe crowding 
cases was also found to have no significant difference.
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