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ABSTRACT

Purpose: to evaluate the effect of low level laser on leveling and alignment by 
using two types of orthodontic archwires. Materials and methods: A consecutive 
sample of 32 patients requiring fixed orthodontic appliances were grouped into four 
groups: laser group with 0.014 inch copper NiTi wire, laser group with 0.014 inch 
superelastic NiTi wire, 0.014 inch copper NiTi wire group without laser, 0.014 inch 
superelastic NiTi wire group without laser. Directly after the first arch wire insertion the 
investment group received a LLLT dose (laser application group of patients). The LLLT 
device was adjusted to 635 nm wavelength and with 2.2 J/point (energy dosage). There 
were four points of application regarding each mandibular incisor’s root, two of them 
are buccal and the other two points are palatal. This laser dosage was applied repeatedly 
on 7, 14 and 28 days for each patient in the laser group. The evaluation of alignment by 
studying four casts taken along the initial stage of treatment (before treatment T0, Two 
weeks T1, four weeks T2 and six weeks T3 of treatment). Results: Statistical analysis 
between the groups revealed that there was no statistically significant difference 
between the four groups at four different intervals (T0-T1), (T1-T1), (T2-T3) and (T0-
T3) (P-value = 0.813, 0.601, 0.646, 0.340) respectively. Conclusion: The two forms of 
NiTi wires (superelastic NiTi wire and Cu NiTi wire) during the alignment process in 
the initial stage of the treatment were the same regarding the efficiency of alignment, 
either with or without laser application, and for the acceleration of the tooth movement 
in orthodontics the application of LLLT wasn’t effective during the initial aligning stage 
of orthodontic treatment either with superelasti NiTi wire or Cu NiTi wire. 
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INTRODUCTION 

Levelling and aligning are terms referring the 
initial treatment stage of orthodontic therapy. When 
the incisal edges of anterior teeth go with the buccal 
cusps of posteriors in the same level horizontally, 
this is termed levelling. But alignment is the teeth 
lining in the exact arch form aiming to get normal 
contact points between the teeth of the same arch(1,2).

Initiation of orthodontic treatment with “level-
ing” archwires requires wires with great range to 
accommodate the usual malalignment of bracket 
slots in the untreated malocclusion. Low stiffness 
is advantageous so that the forces can be kept as 
gentle as possible(3-5). Based on the elastic property 
ratios of strength, stiffness, and range, two types of 
wires are suggested, i.e., a multistranded stainless 
steel wire or a nitinol-type wire (6).

Previous studies have shown that multistranded 
stainless steel wires provide viable alternative to 
expensive titanium alloy wires. However, some 
studies have shown that titanium alloys are superior 
wires during aligning and leveling (7, 8).

Arch wires of nickel titanium are usually differ-
entiated into three types which named as conven-
tional, thermoactivated and superelastic nickel tita-
nium arch wires (9).

This last type of wires performed the same 
amount of force, regardless the activation degree, 
this is why it is superelastic (10).

Heat-activated NiTi alloys emerged, for com-
mercial purposes, in the 1990’s. The most recent 
improvement is copper NiTi wire. Manufacturing 
companies claim that the addition of copper would 
allow the orthodontist to more easily engage larger 
archwires earlier in treatment to mal-aligned teeth 
because copper having a lower stress hysteresis(11,12).

Orthodontic tooth movement has been defined 
as the result of a biologic response to interference 
in the physiologic equilibrium of the dento-facial 
complex by an externally applied force (13).

As a fact, orthodontic treatment takes long time 
and to prevent this longevity of treatment several 
approaches have been studied. Some of them are 
mechanical, others surgical, also there is biological 
substances injection which applied buccally to the 
teeth, and finally there is the physical methods for 
acceleration. One of the recent physical methods 
of acceleration is the low level laser therapy 
(LLLT) application, which proved to be effective 
in alveolar bone remodeling and healing processes 
by increasing the number of both osteoclasts and 
osteoblasts, leading to movement acceleration 
during orthodontic treatment (14).

Therefore, the present study was done to com-
pare the clinical effect of low level laser therapy 
on two types of NiTi archwires (superelastic NiTi 
and Copper NiTi) in terms of effieciency in level-
ing and alignment and also to compare between 
(superelastic NiTi and Copper NiTi) archwires in 
terms of effieciency in leveling and alignment with-
out laser and also to compare between (superelastic 
NiTi, Copper NiTi) archwires with laser and (super-
elastic NiTi, Copper NiTi) archwires without laser 
respectively in terms of effieciency in leveling and  
alignment.

MATERIAL AND METHODS

Patient selection:

A total of 32 patients with crowding in lower 
anterior teeth aged 16-21 years old were used in 
this study. These patients were selected from those 
attending at the orthodontic clinic, Faculty of Dental 
Medicine for Girls, Al Azhar University.

Inclusion criteria: All patients had no history 
of previous orthodontic treatment, absence of any 
anterior tooth that could be blocked out, and there 
was no need for extraction for any of lower anterior 
teeth in treatment plan.

Operative procedure:

After the separation phase, molar bands with 
tube of size (0.022 ×0.028) were selected for the 
right and left first molars.
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In all patients, the upper and lower arches were 
fitted by an orthodontic appliance constructed with 
brackets with (0.022 ×0.028) slot. Brackets were 
bonded with light cured composite by LED light 
curing unit.

Patients grouping: 

Patients were divided into four groups (8 for each):
Group I: copper NiTi wire group with LLLT 

application (LC group).
Group II: superelastic NiTi wire group with 

LLLT application (LS group). 

Group III: copper NiTi wire group without LLLT 
application (WLC group).

Group IV: superelastic NiTi wire group without 
LLLT application (WLS group).

Wire placement:

Leveling and alignment was done in group I and 
group III by 0.014 inch copper NiTi archwires. And 
in group II and group IV was done by 0.014 inch 
superelastic NiTi archwires.

Debonding was not allowed during treatment 
and specially during the initial stage of treatment. 
If any bracket was debonded the re-bonding was 
done during the first 24 hours, otherwise the case 
was considered to be a dropout and not included in 
the results.

 Laser application procedure:

Immediately after inserting the archwire, a 
low level laser dose was applied for the laser 
group patients using a 635 nm wavelength device 
(Lasotronix Smart M pro diode laser, Poland) with 
a 2.5 J/ cm2 irradiation dose and 150 MW output. 
The laser beam was delivered using tapered round 2 
mm diameter tip.

Each root of the mandibular incises (all six roots) 
received a laser beam. The roots were divided by 
an imaginary horizontal line into cervical half and 
apical half. Each half received a laser beam directly 
to its center and perpendicular to the root surface.

This process was done for both sides buccal and 
lingual making four points of laser application two 
in each side of the root. The device tip was in direct 
contact with the oral mucosa from both sides buccal 
and lingual, to maximize benefit that could be taken 
from the beam.

The laser application was repeated with the 
same measurements and direction after the first 
application by 7, 14 and 28 days.

Cast measurements:

An alginate impression was taken of the 
mandibular arch of the patient at four different 
times to calculate the outcomes. First impression 
before orthodontic treatment was referred to (T0), 
then after two weeks of laser application (T1), 
after four weeks of laser application (T2) and the 
final impression was taken after six weeks of laser 
application (T3).

Comparison was done between I and II groups, 
between III and IV groups, between I and III groups 
and between II and IV groups through orthodontic 
study cast and intraoral photographs before 
treatment (T0), after 2 weeks (T1), after 4 weeks 
(T2) and after 6 weeks (T3) of treatment.

STATISTICAL ANALYSIS

Statistical analysis was performed using a 
commercially available software program (SPSS 
Chicago, IL, USA). 

Numerical data was described as mean and 
standard deviation or as median and range as 
appropriate according to the normality of the 
data. Data was compared using Kruskall Wallis or 
ANOVA test depending on normality. 

The level of significance was set at P <0.05. All 
tests were two tailed.

RESULTS

Statistically there was no significant difference 
found amongst group I and group II at different 
observation times.
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Statistically there was no significant difference 
found amongst group III and group IV at different 
observation times.

Statistically there was no significant difference 
found amongst group I and group III at different 
observation times.

Table (1): Table showing Descriptive statistics of percent change in different intervals in different groups:

Mean Std.
Dev

Std.
Error

95% Confidence
Interval for Mean

Min Max
Lower
Bound

Upper
Bound

First interval
(T0-T1)

LC
LS

WLC
WLS

3.45
2.53
2.96
2.85

2.58
1.58
1.22
2.04

.91

.56

.43

.72

1.30
1.21
1.94
1.14

5.60
3.84
3.98
4.56

.00

.00

.00

.00

6.90
3.85
3.85
6.25

Second interval
(T1-T2)

LC
LS

WLC
WLS

3.81
4.33
4.10
2.90

2.38
2.00
2.36
2.15

.84

.71

.84

.76

1.82
2.66
2.12
1.10

5.80
6.00
6.07
4.70

.00
3.03
.00
.00

7.69
7.69
7.41
6.67

Third interval
(T2-T3)

LC
LS

WLC
WLS

4.59
4.26
3.95
2.75

3.30
3.73
2.26
2.56

1.17
1.32
.80
.91

1.82
1.14
2.06
.61

7.35
7.37
5.84
4.90

.00

.00

.00

.00

10.71
10.71
6.67
6.25

Overall
(T0-T4)

LC
LS

WLC
WLS

12.31
11.52
11.39
8.71

4.96
5.05
3.15
2.75

1.75
1.79
1.11
.97

8.16
7.30
8.76
6.40

16.45
15.75
14.02
11.01

3.13
6.45
6.67
6.06

19.23
19.23
16.13
13.33

Statistically there was no significant difference 
found amongst group II and group IV at different 
observation times.

Comparsion between different groups at different 
intervals: (Table 1) and (Fig. 1).

DISCUSSION

The first stage of orthodontic treatment entails 
leveling and aligning. Initiation of orthodontic 
treatment with “leveling” archwires requires 
wires with great range to accommodate the usual 
malalignment of bracket slots in the untreated 
malocclusion (3_5).

Two types of wires can be used in leveling and 
alignment: a multistranded stainless steel wire or 
a nitinol-type wire. The last one have three types: 
conventional, superelastic, and thermoactivated 
types of nickel titanium arch wires (10).

Figure (1) Bar chart illustrating mean overall percent change 
(T0-T3) in different groups.
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A study (15) concluded that the copper nickel 
titanium is more effective than other types of 
nickel-titanium wires regarding the alleviation that 
could done to the crowding relief of the mandibular 
anterior teeth. While there are other converse studies 
(16, 17) which concluded that there is no significant 
difference among superelastic NiTi and CuNiTi 
wires in terms of alignment efficiency.

Several approaches have been used to increase 
the velocity of orthodontic tooth movement by 
enhancing the bone remodeling. Recently, low level 
laser therapy has been used as one of these methods 
(18). So, the motive to carry out the present study was 
compare clinically effect of low level laser therapy 
on two types of NiTi archwires (superelastic NiTi 
and Copper NiTi), compare between (superelastic 
NiTi, Copper NiTi) archwires with laser and 
(superelastic NiTi, Copper NiTi) archwires 
without laser respectively and compare between 
(superelastic NiTi and Copper NiTi) archwires 
without laser application in terms of effieciency of 
leveling and alignment of dental crowding cases.

In this study, the wavelength of the laser device 
was 635 nm, which is in the range between 600-
1000 nm (this was considered as the optimal 
range of application). It also had a low coefficient 
of absorption in water and chromophores (as 
hemoglobin), leading to proper laser penetration into 
the tissues. (19) This was in agreement with previous 
study that was used the same wavelength of LLL 
found a positive effect regarding enhancement of 
the orthodontic treatment acceleration (19, 20).

   The energy was adjusted to 2.5 J/ point, which 
is considered as low irradiation dose. This dose was 
used before in previous study with an effective result 
on acceleration but contrary to another converse 
study, which also used low irradiation doses (14).

Another study recommended that, for tooth 
movement acceleration the range from 0.2 J to 2.2 J 
for the energy of the laser beam, as this is the effective 
range clinically. Furthermore, previous studies with 

the same energy level found out a positive effect on 
acceleration of movement. Accordingly, 2.2 J/ point 
was used in this study (14).

All patients received 0.014-inch NiTi wires. 
Half of them received Cu NiTi wires and other half 
received superelastic NiTi wires. And this was in 
accordance with previous study (9) which also ysed 
the same inch of this wires.

To assess the outcomes of the treatment by laser 
application the littleʼs irregularity index (LII) was 
used because it is simple and reproducible method 
of measuring anterior arch-length discrepancy. This 
finding were in accordance with a previous study (9) 
which also used LII method.

Regarding the rate of orthodontic tooth movement 
in group I (laser group with copper NiTi wire in 
which accelerated orthodontic tooth movement 
performed by low level laser therapy application 
on lower anterior teeth) and group III (copper 
NiTi wire group in which leveling and alignment 
was performed by copper NiTi wire without laser 
application). The current study approved that, 
statically no significant difference among both 
groups along the different intervals (P-value = 
0.638, 0.815, 0.660 and 0.666) respectively.

This result was in agreement with similar 
previous study (21) which concluded that, with the 
parameters that have been used in the study, the low 
level laser therapy (LLLT) didn’t affect movement 
of the tooth.

This finding was in disagreement with other 
study (22) which concluded that LLLT does accelerate 
human teeth movement and this may be due to the 
difference in the parameter settings used as this 
study used 780 nm wave length while in the present 
study 635 nm wave length was used.

Regarding the rate of orthodontic tooth move-
ment in group II (laser group with superelastic 
NiTi wire in which accelerated orthodontic tooth 
movement performed by low level laser therapy 
application on lower anterior teeth) and group IV 
(superelastic NiTi wire group in which leveling 
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and alignment was performed by superelastic NiTi 
wire without laser application), The current study  
showed that there was no difference among the both 
groups of the study during variant intervals (P-value 
= 0.730, 0.190, 0.365 and 0.194) respectively.

 This result was in accordance with previous 
study (23) which found that there was no significant 
difference in terms of tooth movement between the 
irradiated and non-irradiated sides at any time point.

This finding was in contrast with recent study (14) 

which found that LLLT is an effective method for 
accelerating orthodontic tooth movement and this 
may be due to the area of laser application as in this 
study laser was applied on maxilla while in present 
study laser was applied on mandible.

Regarding the rate of orthodontic tooth 
movement in group I (laser group with copper 
NiTi wire in which accelerated orthodontic tooth 
movement performed by low level laser therapy 
application on lower anterior teeth) (LC group) and 
group II (laser group with superelastic NiTi wire 
in which accelerated orthodontic tooth movement 
performed by low level laser therapy application 
on lower anterior teeth) (LS group), The current 
study showed that there is no significant difference 
between copper NiTi wire and superelastic NiTi 
wire with low level laser therapy application in 
leveling and alignment efficiency at the different 
intervals (P-value = 0.405, 0.644, 0.845 and 0.759) 
respectively.

This result was in agreement with similar recent 
study (16) evaluate the alignment efficiency of nickel-
titanium and copper-nickel-titanium archwires but 
without laser application and concluded that the 
effects of NiTi and Cu NiTi round archwires were 
similar in terms of their alignment efficiency.

This finding was in disagreement with another 
similar study (15) which studied the mandibular 
anterior alleviation with both nickel titanium wire 
types, copper nickel titanium and nickel titanium, 
but without laser application and found that Cu NiTi 
wires is better than nickel-titanium wires and this 

may be due to increase the time of this study than 
present study.

Regarding the rate of orthodontic tooth 
movement in group III (copper NiTi wire group in 
which leveling and alignment was performed by 
copper NiTi wire without laser application) (WLC 
group) and group IV (superelastic NiTi wire group 
in which leveling and alignment was performed by 
superelastic NiTi wire without laser application) 
(WLS group), The current study showed that there is 
no significant difference between copper NiTi wire 
and superelastic NiTi wire in leveling and alignment 
efficiency at the different intervals (P-value = 0.895, 
0.309, 0.340 and 0.092) respectively.

This result was in agreement with previous study 
(9) which concluded that the three forms of NiTi 
wires (superelastic nickel-titanium, thermoelastic 
NiTi and conventional NiTi) were typical in the 
efficiency of alignment at the initial stage of the 
treatment (aligning stage) by fixed orthodontic 
appliance.

This finding was in disagreement with another 
study (15) which found that Cu NiTi wires is better 
than nickel-titanium wires and this may be due to 
increase the time of this study than present study or 
may be due to the difference in the size of wire used 
as in this study 0.016 inch wire was used while in 
present study 0.014 inch wire was used.

CONCLUSION

Low level laser therapy is not effective as a 
method of acceleration during orthodontic move-
ment of the teeth during the initial aligning stage of 
orthodontic treatment either with superelastic NiTi 
wire or with Cu NiTi wire.

No significant differences regarding rate of 
orthodontic tooth movement during leveling and 
alignment were observed between 0.014 inch 
copper NiTi archwire and 0.014 inch superelastic 
NiTi archwire groups at the different intervals with 
and without laser application.
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