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ABSTRACT:  There is no consensus in clinical orthodontics on which aligning arch wire should be used 
at the initial stage of treatment.  This randomized clinical trial  evaluated the efficiency of multistranded 
Nitinol (Supercable) aligning arch-wire versus a standard arch-wire (Nitinol) in the first stage of orthodontic 
treatment in adolescents with severe crowding.  Forty patients ages 12 to 17 with an Irregularity Index 
as proposed by Little between 5 to 17 mm were selected. Vinyl polysiloxane impressions (VPS) were 
taken before treatment (T1) at 6 weeks (T2) and 12 weeks (T3).  Roth prescription  .022 x .028 Edgewise 
brackets were bonded using light cure adhesive to the six anterior teeth of each dental arch and bands 
were placed on all first molars.  Subjects were paired by gender and Irregularity Index into two groups 
of 20 each and assigned either to the control group (Nitinol) or the experimental archwire (Supercable).     
The predictor variables in this study were the type of archwire, type of dental arch and the time intervals. 
The outcome variable was the Irregularity Index score. The Irregularity Index was measured using 3D 
digital study models (e-models) and GeoDigm software from the VPS impressions taken at T1, T2 and 
T3. The data was analyzed with both a Two and Three-way Analysis of Variance (p≤0.05) to identify 
differences in the alignment of the maxillary and mandibular teeth and to determine differences between 
the two archwires. The Two and Three way ANOVA showed that there was a statistically significant 
difference (p≤0.05) in the alignment capabilities between the maxilla and the mandible. However, 
there was no evidence of a statistically significant difference (p=0.301) between NiTi and Supercable 
archwires at any time interval.

KEYWORDS: Crowding; Teeth alignment; Malocclusion; Corrective orthodontics; Orthodontic wires; 
Orthodontic treatment.
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INTRODUCTION

The lack of evidence-based research in the 
field of orthodontics has left the profession without 
well-devised prospective and retrospective data on 
which to analyze and base our clinical decisions (7).  
Deciding the appropriate treatment approach is 
difficult due to the wide variety of opinions encou-
ntered in the literature (2, 5, 6). These opinions 
are most of the time based on clinical experien-
ces usually limited to anecdotal case reports (21) 
and not evidence based. This dilemma has led the 
orthodontist to use clinical judgment as the princi-
pal criteria for decision-making. 

Orthodontists commonly have access to a 
wide variety of arch-wires in the initial stage of 
orthodontic treatment (6,13), known as the leveling 
and alignment phase. Typical examples of availa-
ble arch wires include: Stainless Steel, Multistran-
ded Stainless Steel, Nitinol (NiTi), Chinese NiTi, 
Japanese NiTi, Copper NiTi and Multistranded NiTi 
(Supercable) wires.

The criteria used to select an initial archwire 
should be based on their mechanical properties 

(10,14), as it is widely accepted that the ideal 
aligning archwire should be one that generates 
light and continuous forces over a large range of 
motion (20).

Laboratory tests were developed to measure 
the difference in mechanical properties of various 
archwires (17,18, 19). The most commonly used 
tests are wire behavior under tension using uniaxial 
tensile tests (cantilever tests) and bending and 
torsion tests. For example Burstone (15) found that 
Chinese NiTi had a springback  4.4 times that of a 
comparable stainless steel wire and 1.6 times that 
of Nitinol. Berger (11) found, using a three-point 
bending test, that Supercable exerted 65% less 
force than a comparable solid superelastic NiTi 
wire. These results suggest that these orthodontic 
wires have superior properties.

To measure alignment capabilities the Irregu-
larity index proposed by Little (12) is commonly 
used. It measures the linear displacement of the 
anatomic contact points of each anterior tooth 
from the adjacent tooth anatomic point. The sum 
of these five displacements represents the degree 
of anterior crowding and is measured in milli-

RESUMEN: El presente artículo es un estudio clínico randomizado  realizado con el objetivo de evaluar 
la eficiencia de dos arcos de alineación (Supercable y Nitinol) en la primera etapa del tratamiento 
ortodóntico en una muestra de 40 adolescentes entre los 12 y 17 años. Las variables independientes 
en este estudio fueron: el tipo de arco utilizado, tipo de arco dental y los intervalos de tiempo con los 
que se realizaron las mediciones. La variable dependiente fue el puntaje del Índice de Irregularidad de 
Little. Se realizó un Análisis de Varianza (ANOVA) de dos y tres factores para identificar las diferencias 
entre el alineamiento del arco maxilar y mandibular y las diferencias entre los dos tipos de cables en 
los tiempos determinados por la investigación. El Análisis de Varianza demostró que hubo una diferencia 
estadística significante (p≤0.05) entre la capacidad de alineamiento maxilar y mandibular. Sin embargo, 
no hubo una diferencia estadística significante (p=0.301) entre los arcos NiTi y Supercable en ninguno 
de los intervalos de tiempo registrados.
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meters. The four categories are: Irregularity Index 
score: 0=perfect alignment, 1-3=minimal irregula-
rity, 4-6=moderate irregularity, 7=severe and very 
severe irregularity. According to Little (1), cases with 
an Irregularity Index of 3mm or less were considered 
to be minimal crowding thus clinically acceptable.  

The clinicians face the challenge that even 
though various types of wires have shown diffe-
rent properties in laboratory bench tests (3, 4), 
when employed in randomized clinical trials,  
none has been able to sustain superior behavior.  
For example O’Brien (8) evaluated the aligning 
capabilities of Titanol and Nitinol. Plaster models 
were digitized using a Reflex Metrograph prior 
to bonding and 35 days after appliance inser-
tion. The mean movement per contact point was 
1.7mm for Titanol and 1.42mm for Nitinol with a 
97% coefficient of reliability observed. However, 
this difference was not statistically significant 
(P>0.05). In this study, the amount of crowding 
and the absence of anterior teeth in the patients 
selected were not specified. In addition, the author 
employed stainless steel ligatures making it diffi-
cult to standardize the ligation force. The effect of 
re-tying the archwire over an extended period of 
time was not taken into consideration.

In another effort by Cobb et al. (9), the 
efficiency of multi-stranded steel, superelastic NiTi 
and ion implanted NiTi was tested in 155 dental 
arches with an Irregularity Index greater than 
5mm. The Irregularity Index as proposed by Little 
was determined monthly until a value below 2mm 
was obtained. Elastomeric ligatures were replaced 
during each appointment. The median number of 
days to achieve the 2mm endpoint was 51 days for 
the maxillary arch and 46 days for the mandibular 
arch. No statistically significant differences were 
found among archwire types. The Irregularity Index 
was measured directly in the mouth with a caliper; 
this measuring methodology does not allow for a 
precise orientation of the instrument.  Additionally, 
two different sizes of brackets (both .018 x .025 

and .022 x .028) were used introducing frictional 
differences and a mixture of twin wing and single 
wing brackets were employed altering the inter-
bracket span within the sample.  The subjects’ age 
ranged between 10 to 30 years old, combining 
adolescents and adults. There are two concerns 
with this mixture of patients, first the biological 
differences between adults and adolescents and 
second, the physiological factors that might possi-
bly affect the amount of alignment experienced. 

In a more recent study  Pandis (2) evaluated  
the efficiency of copper-nickel-titanium (CuNiTi) 
vs nickel-titanium (NiTi) archwires in resolving 
crowding of the anterior mandibular dentition.  
Sixty patients were included in this single-center, 
single-operator, double-blind randomized trial. the 
amount of crowding of the mandibular anterior 
dentition was assessed by using the irregularity 
index proposed by Little (12). All patients were 
followed monthly for a maximum of 6 months.  
The type of wire (CuNiTi vs NiTi) had no signifi-
cant effect on crowding alleviation (129.4 vs 
121.4 days; hazard ratio, 1.3; P>0.05). In this 
study the amount of crowding varies form mild to 
severe. The amount of crowding has an impact in 
the time needed to align the teeth, it also has an  
influence  in the diagnosis between extraction and 
non-extraction cases which makes other factors 
influence the end result,  therefor to evaluate the 
capabilities of a wire in alignment,  the amount of 
crowding should  be similar between the subjects.

Controlling the factors that may have intro-
duced bias in the above mentioned clinical trials 
should help us provide better information as to 
whether there is any difference in the aligning 
capabilities between what might be considered 
a standard wires (i.e. Nitinol) and a material with 
“improved” laboratory properties (i.e. Supercable) 
as might be expected. 

The null hypothesis of this study was that 
There is no difference in the time to resolve 
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crowding (aligning capabilities) between Nitinol 
and Supercable arch wires. The purpose of this 
study was to compare the efficiency between 
Nitinol and Supercable, in the level and aligning 
stage of the orthodontic treatment.

MATERIALS AND METHODS 

STUDY DESIGN

This comparative clinical study was desig-
ned as an experimental matched-paired complete 
block design with repeated measurements.  

The predictor variables to be considered were 
the aligning archwires round 0.016 NiTi and 0.016 
Supercable, and the time between adjustment 
appointments 6 weeks. Selected patients were 
assigned to either the control (NiTi) or the treatment 
groups (Supercable).

SAMPLE SELECTION

A total of 800 screening forms from the 
patient’s pool waiting for Orthodontic treatment 
at the Graduate Orthodontic Clinic, School of 
Dentistry of the University of Puerto Rico, Medical 
Science Campus (UPR/MSC), were evaluated to 
see if they met the inclusion criteria of age and 
crowding for this study.

The selected potential candidates were 
scheduled for an appointment where they were 
interviewed, had their medical history taken and 
a clinical examination was performed to deter-
mine if they met all the inclusion criteria, perio-
dontal probing were performed in first molars 
and  anterior teeth. An additional 80 subjects that 
responded to an advertisement were also evalua-
ted.  From the 880 subjects, 40 were selected and 
paired by gender, and similar Irregularity Index 
score. All subjects agreed to participate in the 
study and signed an informed consent approved 

by the International Review Board (IRB) of the UPR/
Medical Sciences Campus, 09/24/02-09/05/03.  

The inclusion criteria considered the following 
factors pretreatment: Irregularity Index >5mm 
using Little’s Irregularity Index, presence of all 
permanent teeth (3rd molars not necessary), and 
a range age of 12-17 years old. Exclusion criteria 
considered previous active orthodontic treatment, 
permanent tooth missing or extracted (except third 
molars), anterior tooth completely blocked from 
the arch, periodontal pockets>4mm, craniofacial 
syndromes, and systemic diseases.

In order to obtain a sample size with the 
characteristics of a confidence level of 95% 
(alpha=5%), a power of 80% with a relative 
variance   (σd /μd)2 of 3.2 the following formula was 
employed: n≥ (σd /μd)2×(Z1-α+Z1-β)2

n=sample size
Z1-α=standard value of z for a confidence level of 
95%≈1.645
Z1-β=standard value of z of Beta=80%≈0.84
(σd /μd)2=relative variance=3.2

n=(1.645+0.84)² = 6.175225
n=(3.2) (6.175)
n=19.76≈20.

A total of 20 patients were needed for each 
group for a total of 40 subjects (80 dental arches).

GROUP ASSIGNMENT

The assignment to the control group and the 
treatment group was paired by gender and Irregu-
larity Index score. Once paired, the patients were 
randomly assign into the groups. The control group 
was of 20 patients (40 dental arches) to be treated 
with 0.016 NiTi wire, 11 females and 9 males with 
a mean age of 14.05 years. The treatment group 
was of 20 patients (40 dental arches) to be treated 
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with 0.016 Supercable wire, 10 females and 10 
males, with a mean age of 13.85 years.

  
TREATMENT PROCEDURES

In the initial visit standard baseline informa-
tion was obtained. These data include intraoral and 
extraoral photographs, cephalometric and panora-
mic radiographs. All records were taken following 
the American Board of Orthodontics standards (3).

Bracket (RMO, Roth prescription .022X.028 
Edgewise) from the same manufacturing lot (lot 
# 531582) were bonded to all cases. The control 
group archwires were round 0.016 NiTi for the 
lower arch (lot# C5031) and for the upper arch (lot 
# A62773). The Treatment group archwires were 
round 0.016 Supercable (Lot# C5-7285-5-2B2A1) 
in all the cases.  Plastic ligatures were the ligation 
method of choice. All the plastic ligatures used 
were from Rocky Mountain Orthodontic Company, 
Lot # 105644.

The Appointment procedures were as follow:

T1: Upper and lower arch high quality Vinyl 
Polysiloxane (VPS) impressions were taken. The 
impressions were obtained following a two-step 
technique using the heavy body material (3M 
STD Firme Set Putty, Lot# 20021030) in a plastic 
disposable tray to construct a custom individual 
tray over which the Vinyl Polysiloxane Light-Bodied 
Consistency-Hydrophilic material from 3M (Lot # 
20021015) were used to make the impression of 
the teeth. Then the impressions were sent within 2 
weeks to e-models Inc GeoDigm Corporation) where 
a non-destructive laser scanning process was perfor-
med to obtain 3D digital models of the impressions.

Transbond Plus etching (34% Phosphoric 
Acid Gel), primer, and Transbond XT light cure 
adhesive (3M Unitek, Lot# 2AY / 2 EX) were used to 
bond the brackets in all cases. The manufacturer’s 

recommendations in handling each material were 
followed. These excess arch lengths were 4 mm 
long as measured with a caliper from the distal 
surface of the first molar to the end of the wire. Gray 
plastic ligatures were used to tie in every wire to the 
brackets to avoid differences in the force exerted by 
the ligation method, as it was proposed by Rock 
and Wilson (4). Each wire was as fully ligated into 
each bracket as possible, and no anterior teeth 
were omitted from attachment to the wire.

T2: After six weeks, the plastic ligatures 
and archwires were removed both in the mandi-
ble and maxilla. High quality impressions using 
Vinyl Polysiloxane were once more taken using the 
technique previously described. Archwires were 
re-engaged after the impression procedure and 
plastic ligatures changed. Electronic models were 
digitized within two weeks after the impressions 
were taken.

T3: After 12 weeks from T1, the plastic 
ligatures and archwires were removed both in 
the mandible and maxilla. High quality polyvinyl 
siloxane impressions were taken in a manner 
similar as before, and electronic models were 
digitalized within two weeks after the impres-
sions were taken. Upon completion of the study, 
all subjects were assigned to the Orthodontics’ 
Graduate Clinic to continue their treatment as 
regular patients.

Three-dimensional models of all study casts 
were employed, to measure the changes. E-models 
Inc. software (GeoDigm Corporation) were used to 
select the landmarks established by the Irregula-
rity Index. Measurements were performed by the 
same operator (ISD) following Irregularity Index 
criteria proposed by Little (12). The operator 
waited to have all the casts digitalized to worked 
under blinded conditions, not knowing which time 
interval or which wire was being measured. A total 
of 238 arches were measured. 
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CALIBRATION 

Repeated measurements of 18 casts were 
performed before measuring all the sample’s study 
casts, in order to analyze the measurement error. 
Six maxillary and mandibular casts series from each 
of the time periods (T1, T2 and T3) were randomly 
selected from the total sample. The measurements 
were repeated after a 2-weeks interval. A Pearson 
Correlation statistical method was employed to 
determine the reliability of the measurements.

STATISTICAL ANALYSIS

Both a Two and Three-way Analysis of 
Variance (ANOVA) was employed to identify diffe-
rences between the alignment of the maxilla and 
mandibular arch and to determine differences 
between the two archwires over the duration of the 
experimental period.  These analyses were perfor-
med using SPSS statistical program version 10.1 
for Windows.

RESULTS

T1 (BASELINE)

Irregularity Index scores included in this 
study at baseline ranged from 5.28 to 17.00.  
In both groups, Irregularity Index was higher 
(3.08mm) in the maxillary arch when compared 
with the mandibular arch at the start of treatment. 
The control group (NiTi) had higher index scores 
than the experimental group (Supercable) for both 
maxilla (1.01mm) and mandible (0.31mm). The 
initial data (T1) for both groups is show in Table 1.

The mandibular arch was more evenly distri-
buted, out of the patients, 55% had moderately 
severe scores and 45% had severe scores. In the 

maxillary arch 90% had severe scores whereas 
the remaining 10% had moderate. 

T2 (SIX WEEKS LATER)

The means for tooth movement as repre-
sented by the change in the distance that each 
contact point moved (in mm) for the NiTi group 
(from T1 to T2) was 5.07mm for the maxillary arch 
with S.D.= 3.37mm and a standard error of 0.75. 
For the mandibular arch the change in alignment 
in the 6-week period was 4.28mm with S.D.= 
1.82 and a standard error of 0.41. In the Superca-
ble group, the maxillary arch changed in alignment 
4.87mm (from T1 to T2), with a standard deviation 
of 2.38mm and a standard error of 0.53. In the 
mandibular arch the change (from T1 to T2) was 
4.77mm; with a standard deviation of 2.24mm 
and a standard error of 0.50mm. Mean Irregularity 
Index scores for the NiTi and Supercable groups is 
show in Table 2.

The irregularity scores for the NiTi group in 
this period (T2) ranged from 0.00mm to 14.08mm 
in the maxilla and from 1.25mm to 11.16mm in 
the mandible. The Supercable group ranged from 
a minimum of 2.73mm to a maximum of 12.29mm 
in the maxillary arch. In the mandibular arch the 
range for the Supercable was from 1.40mm to 
8.80mm.

T3 (6 WEEKS FROM T2)

The means for tooth movement for the NiTi 
group from T2 to T3 (6 weeks period), was 4.48mm 
for the maxillary arch (SD 2.87mm, SE 0.6), and 
1.84mm (SD 1.75mm, SE 0.39) for the mandibular 
arch. In the Supercable group, the mean change 
in alignment from T2 to T3 was 3.35mm for the 
maxilla, (SD 2.50mm, SE 0.57), and 1.96mm in the 
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T1 Maxilla T1 Mandible

Mean (mm) SD  Mean (mm) SD

NiTi 12.84 2.26 9.41 2.10

Supercable 11.83 2.79 9.10 2.16

Both Groups 12.34 2.56 9.25 2.11

mandibular arch (SD 1.52mm, SE 0.35).  Irregula-
rity Index mean scores for the NiTi and Supercable 
groups at T2 & T3 is show in Table 2.

The Irregularity score expressed by Little 
Irregularity Index for the NiTi group in this period 
ranged from a minimum of 0.00mm to a maximum 
of 12.31mm in the maxillary arch and from 
0.00mm to 6.79mm in the mandibular arch.  In the 
Supercable group the range was from 0.00mm to 
8.47mm in the maxilla and from 0.00mm to 7.82 
in the mandible. 

FROM T1 TO T3

The mean changes in alignment in the 
maxillary arch from the start of treatment (baseline) 
over a 12 weeks period for the NiTi group was 
9.55mm. with a standard deviation of 4.19 mm. and 
a standard error of 0.94mm, as it is show in Table 7. 
In the mandible the mean change was 6.12mm. with 
a standard deviation of 2.21mm. and a standard 
error of 0.49 mm. In the Supercable group the 

mean change in alignment in the maxillary arch 
from the start of treatment over a 12-week period 
was 8.39 mm with a standard deviation of 2.73mm 
and a standard error of 0.63mm.  In the mandible 
the mean change was 6.78mm with a standard 
deviation of 2.63mm and a standard error of 
0.60mm, as it is show in Table 2.

DIFFERENCES BETWEEN WIRES

Analysis of variance (ANOVA) models were 
fitted in order to assess differences between the 
two archwires to determine whether a significant 
difference existed in their ability to bring about rapid 
alignment. The results of the two-way ANOVA of the 
changes in both maxilla and mandible from T1 to 
T2, T2 to T3 and T1 to T3 are shown in Table 3.

Data analysis results using a three-way 
Analysis of Variance with repeated measures on the 
factors, irregularity score as the dependent variable, 
wire type, time, arch type (maxilla or mandible) as 
the source of study is show in Table 4.

Table 1. Irregularity Index at Baseline (T1) for both archwires.

Table 2. Irregularity Index means by type of wire and arch at T1, T2 and T3.

Maxilla (mean mm.) Mandible (mean mm.)

T1 T2 T3 T1 T2 T3

Mean
(mm)

SD Mean
(mm)

SD Mean
(mm)

SD Mean
(mm)

SD Mean
(mm)

SD Mean
(mm)

SD

Niti 12.84 2.26 7.77 3.79 3.29 4.34 9.41 2.10 5.12 2.60 3.28 1.73

Supercable 11.83 2.79 6.97 2.99 3.78 2.55 9.10 2.16 4.33 1.77 2.52 2.19
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Table 3. Two-way ANOVA for differences between the two archwires.

Mean Changes Groups Sum
of Squares

df Mean Square F Sig.

Maxilla - T2 to T1   Between .426 1 .426 .050 .824

Within 323.146 38 8.504

Total 323.573 39

Maxilla - T3 to T2 Between 12.385 1 12.385 1.704 .200

Within 268.996 37 7.270

Total 281.380 38

Mandible - T2 to T1 Between 2.347 1 2.347 .563 .458

Within 158.333 38 4.167

Total 160.681 39

Mandible -T3 to T2 Between .146 1 .146 .054 .818

Within 100.254 37 2.710

Total 100.400 38

Maxilla - T3 to T1 Between 13.216 1 13.216 1.046 .313

Within 467.322 37 12.630

Total 480.539 38

Mandible - T3 to T1  Between 4.156 1 4.156 .709 .405

Within 217.002 37 5.865

Total 221.158 38
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DISCUSSION

Evaluating when an arch is aligned can be 
measured with more precision using the Irregu-
larity Index proposed by Little in 1975 because 
it measures the features of interest and fewer 
characteristics are incorporated to the analysis 
as opposed to other indexes such as and the PAR 
index  (22),  which have broad application in public 
health settings, as it evaluate many characteristics 
of the patient’s malocclusion. 

The present study controlled the age factor 
in order to avoid a mixture of adults and adolescent 

because different age groups may behave diffe-
rently in their responses to treatment. Adolescents 
were chosen as the target group because this age 
group seeks orthodontic treatment the most.

To be able to draw conclusions about the 
wire’s capabilities for aligning all other factors had 
to be equal. The same types of bracket from the 
same manufacturing lot were bonded to all cases.   
The same brand and lot of plastic ligatures were 
used. Plastic ligatures were the ligation method of 
choice because they generate the same amount 
of friction in every case. Stainless steel ligatures 
tie produce different amount of friction depending 

Table 4. Three-Way ANOVA for differences between the two archwires.

Source Type III Sum
of Squares

df Mean Square F Sig.

Intercept Hypothesis 10641.615 1 10641.615 576.247 .000

Error 701.751 38 18.467

Wire Hypothesis 20.335 1 20.335 1.101 .301

Error 701.751 38 18.467

Time Hypothesis 2390.961 2 1195.481 309.556 .000

Error 293.506 76 3.862

Time * Wire Hypothesis 2.702 2 1.351 .350 .706

Error 293.506 76 3.862

Arch type Hypothesis 266.999 1 266.999 21.628 .000

Error 469.106 38 12.345

Time * Arch type * Wire Hypothesis 9.099 2 4.550 1.560 .217

Error 221.643 76 2.916

Time * Type Hypothesis 69.990 2 34.995 12.000 .000

Error 221.643 76 2.916
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on the tension generated in the amount of twists 
given by the operator, and this could introduce 
bias to the study. 

A round 0.016 mil wire was selected because 
a 2-mil clearance is the minimum needed for reaso-
nable free sliding as it was confirmed by Kusy (18). 
This size of wire in the .022 x .028 slot edgewise 
brackets allowed at least a 6-mil clearance.

The results of the data analysis in the 
maxilla and mandible over the initial 6 weeks 
period (T1-T2) using a two-way ANOVA revealed 
a p-value of 0.82 and 0.46 respectively. Since 
0.82>0.05 and 0.46>0.05, we can say with a 
confidence level of 95% that there is no difference 
in the aligning capabilities between Nitinol and 
Supercable at the six weeks interval.

When the results of the changes between 
weeks 7 and 12 (T2-T3), using a two-way ANOVA, 
are analyzed in the maxilla and the mandible, an 
observed p-value of 0.22 and 0.82 respectively 
was obtained. Since 0.22>0.05 and 0.82>0.05, 
we can say with a confidence level of 95% that 
there is no difference in the aligning capabilities 
between Nitinol and Supercable in the last six 
weeks interval (T2 and T3).

The changes in a 12 weeks interval between 
T1-T3 using a two-way ANOVA disclosed a p-value 
for the maxilla and the mandible of 0.313 and 0.405 
respectively. Since 0.31>0.05 and 0.4>0.05, we 
can again say with a confidence level of 95% that 
there is no difference in the aligning capabilities 
between Nitinol and Supercable over the 12 weeks 
interval between T1 and T3. 

 
THREE-WAY ANOVA

When the data was analyzed using a three-
way Analysis of Variance with repeated measu-
res on the factors (Irregularity Index score as the 
dependent variable) and wire type as the source of 

variation (explanatory variable) a p-value of 0.30 
was obtained for the differences in the aligning 
scores between the NiTi and Supercable groups 
in both maxilla and mandible.  Since 0.30>0.05, 
we can say that there is no evidence of difference 
in the aligning capabilities between Nitinol and 
Supercable.  

Data analyzed using a three-way Analy-
sis of Variance with repeated measures on the 
factors, with Irregularity Index score as the depen-
dent variable, and time as the source of variation 
(explanatory variable), revealed a p-value of 0.00, 
showing that there is a statistically significant 
difference in alignment between T1-T2-T3. This 
result was expected because archwires do align 
teeth if they are left in place long enough.  Typica-
lly, at this stage the more time a wire is left in 
place the more alignment can be observed (16).  

The results of the data analysis using a 
three-way Analysis of Variance with repeated 
measures on the factors, with the Irregularity 
Index score as the dependent variable, and type 
of arches (maxilla or mandible) as the source of 
variation (explanatory variable) revealed a p-value 
of 0.00.  This finding shows a statistically signifi-
cant difference in the aligning capabilities between 
the maxillary and the mandibular arch.

An explanation for the differences in aligning 
capabilities may be the proximity of the cortical 
bone and the smaller volume of cancellous bone 
found in the mandible when compared with the 
maxilla. These results are in agreement with those 
found by Evans et al. (23), where a statistically 
significant difference p<0.001 between arches 
was found in the anterior segment; no statistically 
significant difference was found when the poste-
rior segment was analyzed. Our results are in 
contradiction with those reported by Cobb et al. (9), 
where the time to align and the rate of alignment 
were similar for a 0.018 slot appliance. It must 
be pointed out that we used a 0.022 appliance 
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that generates less friction than the smaller 0.018 
slot bracket used by Cobb.  In addition, in Cobb’s 
study twin and single brackets were employed 
and the binding forces may have affected the final 
outcome; in the present study only twin brackets 
were used.

In a clinical perspective, even though there 
were no statistically significant difference between 
NiTi and Supercable groups, patients in Superca-
ble group broke the mandibular wire 5 times more 
than NiTi group. This situation causes discomfort 
to the three study subjects that presented with this 
problem.  From a practical perspective the clinical 
disadvantage mentioned above made the NiTi wire 
a more desirable option over the Supercable wire.

CONCLUSIONS & RECOMMENDATIONS

This study demonstrates that there is no 
statistically significant difference (p-value 0.301) 
in the aligning capabilities between Nitinol and 
Supercable, with a confidence level of 95%. The 
observed power in order to detected differences 
in the Irregularity Index of at least 1.3mm and 
1.5mm between NiTi and Supercable wires was 
76% and 85% respectively.

With increasing time, effective tooth 
movement occurred in both maxillary and mandi-
bular dental arches (statistically significant p-value 
of 0.00), regardless of the archwire type used.

There is a statistically significant difference 
in the aligning capabilities between the maxilla 
and the mandibular arch (p-value 0.000) at a 
confidence level of 95% and a power of 99.5%.

The most important recommendation of 
this study is that it is critical that new orthodontic 
materials should not only be tested in laboratory 
experiments, to assess improvements in physi-
cal properties, but also clinical trials should be 
conducted to determine the material’s perfor-
mance in everyday clinical situation.

REFERENCES

1. Montasser M.A., Keiling L., Bourauel C.  
Archwire diameter effect on tooth alignment 
with different bracket-archwire combina-
tions.  Am J of  Orthod. 2016; 149: 76-83.

2. Pandis N., Polychronopoulou A., Eliades T.  
Alleviation of mandibular anterior crowding 
with copper-nickel-titanium vs nickel-titanium 



ODOVTOS-International Journal of Dental Sciences Sáenz: Alignment Efficiency of Two Archwires in Adolescents with Moderate to Severe Crowding

ODOVTOS-Int. J. Dent. Sc. | Online First, 2024 | ISSN: 2215-3411. ODOVTOS-Int. J. Dent. Sc. | Online First, 2024 | ISSN: 2215-3411.116 117

wires : A double-blind randomized control trial.  
Am J of Orthod. 2009; 136: 152.e1-152.e7.

3. Rucker B.K., Kusy R. Elastic properties of 
alternative versus single-stranded leveling 
archwires. Am J of Orthod. 2002; 122: 
528-541.

4. Gurgel J., Kerr S., Powers J.M., LeCrone 
V.  Force-deflection properties of superelas-
tic nickel-titanium archwires.  Am J Orthod 
Dentofac Orthop. 2001;120: 378-382.

5. Santoro M., Nicolay O.F., Cangialosi T.J.  
Pseudoelasticity and thermoelasticity of 
nickel-titanium alloys: A clinically orien-
ted review. Part I: Temperature transitio-
nal ranges.  Am J Orthod Dentofac Orthop.  
2001;119: 587-593.

6. Eliades T., Eliades G., Athanasion A.E., 
Bradley T.G. Surface characterization of 
retrieved NiTi orthodontic archwires.  Eur J 
Orthod.   2000; 22 (3): 317-26.

7. Gianelly A.  Evidence-based treatment strate-
gies: An ambition for the future.  Am J Orthod 
Dentofac Orthop. 2000; 117 May: 543-544.

8. O’Brien K.D.  A Clinical Trial of Aligning 
AW.  Eur J Orthod. 1990;12: 380-383.

9. Cobb N., Kula K., Phillips C., Proffit W.  
Efficiency of multi-strand Steel Superelastic 
NiTi and Ion Implanted NiTi AW for Initial 
Alignment. Clinical Orthod Res. 1998; 114: 
12-19.

10. Jones M.L., Staniford H., Chan C. Compa-
rison of Superelastic NiTi and Multistranded 
Stainless Steel wires in Initial Alignment. J 
Clin Orthod. 1990; 24 (10): 611-613.

11. Berger J., Byloff F., Waram T. Supercable 
and the Speed System. Journal of Clinical 
Orthod. 1998; 32 (4): 246-253.

12. Little R.M.  The Irregularity Index:  A quanti-
tative score of mandibular anterior alignment.  
Am J of Orthod. 1975; 68 (5): 554-563.

13. Wilkinson J.V. Some Metallurgical aspects 
of Orthodontic Stainless Steel. Angle Orthod. 
1962; 48: 192-206.

14. Lane D.F., Nikolai R.J. Effects of Stress 
Relief on the Mechanical Properties of 
Orthodontic Wire Loops. Angle Orthod. 
1980; 50: 139-145.

15. Burstone C.J., Qin B., Morton J.Y.  Chinese 
NiTi Wire:  A new Orthodontic Alloy. Am J 
Orthod. 1985; 87: 445-452.

16. Miura F., Mogi M., Ohura Y. The Super-
Elastic Property of the Japanese NiTi Alloy 
Wire for Use in Orthodontics. Am J Orthod 
Dentofac Orthop. 1986; 90: 1-10.

17. Kapila S., Sachdeva R.  Mechanical proper-
ties and clinical applications of orthodon-
tic wires. Am J Orthod Dentofacial Orthop. 
1989; 96: 100-109.

18. Kusy R.P. Friction between different wire-
bracket configurations and materials.  Sem. 
Orthod. 1997; 3: 166-177.

19. Rock W.P, Wilson H.J. Forces exerted by 
orthodontic aligning arch wires.  Br J Orthod. 
1988;15: 255-259.

20. Waters N.E., Houston W.J.B., Stephens 
C.D.  The characterization of arch wires for 
the initial alignment of irregular teeth. Am J 
Orthod. 1981; 79: 373-389.

21. Andreasen G.F. A Clinical Trial of alignment 
of teeth using a 0.019 thermal Nitinol wire 
with a transition temperature range between 
310C and 450C. Am J Orthod. 1980;78: 
528-532.

22. Richmond S., Shaw W.C., Stephens C.D.   
The PAR index, reliability and validity.  Eur J 
Orthod. 1992; 14: 125-139.

23. Evans T.J, Jones M.L,Newcombe R.G.  Clini-
cal comparison and performance perspective 
of three aligning arch wires. Am J Orthod 
Dentofac Orthop. 1998; July 114: 32-39.


