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ABSTRACT 

Objective: to determine how low-level laser therapy affects patients' early pain thresholds and the level of tooth 
movement brought on by orthodontic treatments.  
Study Design: Systematic review. 
Methodology: Various electronic databases (Google Scholar 145, PubMed = 534, NCBI = 18, and Cochrane = 42) were searched 
for 743 papers for this purpose. Ten publications were chosen for the systematic review of our topic of interest. 
Results: Seven of the ten studies examined for evidence had strong evidence, while just three included moderate evidence. 
Four of the seven studies with strong evidence had statistically significant conclusions. Three studies with intermediate 
evidence have shown significant results. LLLT may thereby promote orthodontic tooth movement, according to the evidence.  
Conclusion: According to a thorough evaluation of the scientific literature, there is no evidence that LLLT by diode laser 
increases immediate orthodontic discomfort, although it does encourage orthodontic tooth movement. Limited laser treatment 
is also helpful for treating discomfort and relieving pain. 
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INTRODUCTION 

A laser is a beam of light with a single 
wavelength (or color) that traverses a collimated tube 
and gives a focused energy source. Based on the 
treated tissue (optical), scattering, absorption, and 
transmission may happen after the laser. Dental pro-
cedures may use photo-thermal laser-tissue 
interactions, including ablation, hemo-
stasis/coagulation, and incision/excision, by altering 
laser parameters like beam width and exposure 
length.1 Photo-bio-modulation, often termed low-level 
laser treatment (LLLT), is modifying biological activity 
by non-thermal photons. The primary therapeutic 
applications of LLLT include the relief of pain and 
injury, the acceleration of tissue healing, and the 
promotion of the recovery of various tissues and 
nerves to prevent tissue damage. Low-level laser 
therapy is utilized in orthodontics to reduce 
discomfort further.2,3 Orthodontic treatment (OT) is 
vital for functional and cosmetic recovery. 
Orthodontic force and tooth mobility generate an 
immediate inflammatory response induced by 
inflammatory cytokines. The tissue response involves 
early vascular alterations, the generation of cytokines, 

prostaglandins, and growth factors, and the activation 
of tissue remodeling. Although other research 
suggests it cannot, LLLT may aid pain management in 
orthodontic patients. A laser's ability to reduce 
orthodontic discomfort is controversial.4 

According to the study, 20 patients with Class I 
bi-maxillary protrusion were treated with a test tooth 
mobility and discomfort. The study result indicated 
that laser therapy is an excellent way to move 
orthodontic teeth, and LLLT may shorten fixed 
orthodontic treatment. LLLT and LIPUS may promote 
bone remodeling and enhance expression for optical 
tissue.5 Fujita et al., indicate that by increasing 
RANK/RANKL and c-FMmC/macrophage colony 
activating factors, low-dose laser treatment increases 
osteoclast development and tooth movement on the 
bone's pressure-bearing side.6 According to studies, 
every patient, regardless of age, feels uncomfortable 
throughout treatment. Analgesics are often used to 
treat pain. Numerous studies indicate that these 
painkillers may reduce OTM by reducing 
prostaglandin action and suppressing osteoclast 
activity.7 Using a face pain scale, LLLT lowered pain 
perception during the first two days compared to the 
control group.8  

Because low-level lasers promote bone 
remodeling without causing damage to the 
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surrounding tissue, they may hasten orthodontic tooth 
movement.9 However, several examinations found 
conflicting results and no variation in reduced 
discomfort stages.10 Therefore, this review has been 
conducted to evaluate the effects of LLT on 
orthodontic discomfort and mobility. 

METHODOLOGY 

The primary goal of the study is to examine the 
impact of low-level laser therapy on orthodontic 
mobility and pain in original articles. For this purpose, 
743 publications were searched on different electronic 
databases (Google Scholar=145, PubMed=538, 
NCBI=18, and Cochrane=42). Figure 01 illustrates the 
approach of the selected 10 articles. 
 

 
Figure: Literature Flow 
 

Inclusion Criteria: Studies about the use of low-level 
laser therapy (LLLT) to shift teeth in orthodontic 
treatment for people, research on result indicators 
such as laser type and wavelength, tooth movement 
frequency during LLLT, prospective randomized 
clinical studies and controlled clinical trials (CCTs), a 
laser with emission of continual wavelength; and 
energy calculation requirements were included.  

Exclusion Criteria: The studies are based on animal 
research, case report reviews, and outdated studies. 
Research of applications reporting laser of orthodontic 
tooth movement of canines and molars; duplicate 
studies, literature on patients with cancer or other 
systemic diseases, and literature on the use of high-
level laser were excluded. 

Data were filtered to exclude items that were not 
relevant after the authors reviewed the whole text for 
theoretically relevant titles and abstracts. The author 
name, Year of publication, country, study design, laser 
type, power output, wavelength/energy density, 
frequency of laser treatment, exposure time, type of 

emission, application technique, effectiveness on pain 
relief and tooth movement, follow-up period, and 
method of assessment were all collected for each 
study. Figure illustrates the methodology for choosing 
articles. 

Problem Specification 

This study is based on evidence from the 
literature indicating that LLLT is efficient in 
orthodontic tooth movement in humans. Is there any 
evidence that LLLT is more effective in reducing pain? 
Is there any evidence that a particular laser 
wavelength affects the LLLT in OTM? A methodical 
extraction of essential article information [reference of 
all articles], their sampling details (Table-I), statistical 
outcomes of clinical study outcome (Table-II), LLLT 
effect in orthodontic tooth movement and pain 
reduction (Table-III), laser type, its characteristics and 
frequency of laser treatment (Table-IV) were done.  

RESULTS 

Seven of the ten studies reviewed for evidence 
included substantial evidence, while three contained 
moderate evidence. Four of the seven studies with 
strong evidence had statistically significant findings, 
whereas three did not. Three studies with moderate 
evidence showed substantial outcomes. Consequently, 
there is evidence that LLLT accelerates orthodontic 
tooth movement. Table-II shows highly significant 
studies showing that LLLT accelerates orthodontic 
movement in humans, while non-significant studies 
showed no differences. One research study indicated 
that when performed with the specified settings, it is 
an approach for speeding orthodontic tooth 
movement in situations of dental crowding (I). 

Study Selection 

 The Figure shows an article selection flowchart 
procedure for each level of the review. The search 
returned 743 results. After removing duplicates and 
examining titles and abstracts, the complete texts of 
458 relevant articles were examined. Eventually, 392 
old and obsolete studies were excluded, and 10 were 
identified as potentially acceptable for our research 
topic. Eight of them were RCTs, and two of them were 
blind studies and split-mouth designs. 

Study Characteristics 

Table-I examines the study parameters. This 
study analyzes whether adequate information was 
provided in each of the chosen literature sources for 
their calculation. 
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Elastomeric Separators 

One investigation showed that therapy reduced 
the duration of the induced pain. The therapeutic 
significance of the current data supports the chances of 
employing SLLLT in routine orthodontic procedures 
as part of a randomized trial design.16 To make secure 
laser irradiation with the proper dosage a regular 
therapy for orthodontic pain, additional research is 

necessary to develop a comprehensive protocol for 
simple implementation and practical use. 

Archwire Placement 

Mohammad Moaffak, Gaetano, and Ida Marini 
examined the analgesic influence of the following 
three experiments. The quality management 
techniques for each of the following four-time 
intervals: before installing the first archwire, after the 
installation of the first archwire, after the insertion of 

Table-I: Details of the Extracted Study 

Efficacy of 
LLT  in 
OTM 

Effective Effective 
Not 

effective 
Effective Effective Effective 

failed to 
identify 

Effective Effective Effective 

Method of 
measuring 

Manual digital digital 
digital 
calliper 

manual  
digital 
calliper 

digital 
digital 
calliper 

Digital 

Follow-up 
period 

 
every 
month 

28 days 
every 15 

days 
Four 

months 
Four days 

Two 
months 

Monthly 
not 

mentione
d 

Three 
months 

Reduce Pain Yes Yes Yes yes yes yes not at all Yes yes Yes 

Application 
technique 

Direct 
contact 

Direct 
contact 

Direct 
contact 

Direct 
contact 

 
Direct 
contact 

 
Direct 
contact 

Direct 
contact 

Direct 
contact 

Emission 
Type 

Continuo
us 

Continuo
us 

Continuo
us and 
pulse 

modes 
both 

Continuo
us 

Continuo
us 

Continuo
us 

Continuo
us 

Continuous 
Continuo

us 
Continuou

s 

Frequency of 
laser 
treatment 

Days 0, 3, 
7, and 14 
of each 
month 
and for 

two 
months 

One day, 
one week, 

one 
month, 
nine-
week 

0, 1, 2, 3, 
7, 14, and 
21 days 

3, 7, and 
14 days 

days 0 to 
14 

12, 24, 36, 
48, 

72, and 96 
h 

day 1 to 
2 month 

Not 
mentioned 

day 
(0,3,7,14); 

first 
month 

Every 15 
days; the 
second 
month 

21,42,63,84 
days 

Exposure 
time 

15-16 s 60 s 9 s 15 s 10 s 340 s 80 s 50 s 15 s 100 s 

Power 
output 

800 mW 80 mW 180 mW 1000 mW 100mW 160 mW 
Not 

mentione
d 

160 mW 150 mW 20 mW 

Energy 
density 

 
8.6 

J/cm^2 
1.6 J 8 J/cm^2 

5 J/cm^2 
at 10 point 

54.4 J 
5 J/cm^2 

at 10 
point 

12 J/cm^2 
2.25 

J/cm^2 
5 J/cm^2 

Wavelength 940 nm 940 nm 808 nm 810 nm 810nm 650 nm 880 nm 632.8 nm 830 nm 820 nm 

Type of 
Laser 

Diode 
laser 

intraorally
, 

Single 
GaAs 

Ga-Al-As 
diode 
laser 

Ga-Al-As 
diode 
laser 

Diode 
laser 

Single 
GaAs 

Ga-Al-As 
diode 
laser 

Ga-Al-As 
diode laser 

Ga-Al-As 
Ga-Al-As 

diode 
laser 

No.of 
patients 

20 27 20 71 20 120 12 45 94 15 

Study design 
randomiz
ed study 
design 

RCT RCT RCT 

Single-
blind 

study.split
-mouth 
design 

RCT 
double-

blind 
study 

RCT RCT RCT 

Country/Cit
y 

Iraq China 
Australia

' 
Italy India Italy Iran Italy Damascus Italy 

First author, 
Year 

Baydaa 
Flayyih 

Hamzah,2
019 

Chong 
Ren,2019 

Doreen 
Ng, 2018 

Gaetano 
Isola,2019 

Gagan 
Deep 

Kochar, 
2017 

Ida 
Marini,20

15 

Kazem 
Dalai,201

5 

Mark 
Cronshaw,2

019 

Mohamm
ad 

Moaffak 
A.,2017 

Üretürk,20
17 
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the second archwire, and after the insertion of the 
third archwire. This was done to determine the 
outcome measurements.14 Another research indicates 
SLLLT should be used. Particularly at the start of the 
procedure and at the time the archwire must be 
changed.16 

Effectiveness of LLT in Reducing Orthodontic Pain 

The pain measures and key conclusions vary 
across the included research. Eight studies 
demonstrated pain reduction of orthodontic tooth 
movement; the dominant study observed no change in 
tooth movement or discomfort between irradiated and 
non-irradiated sides. (p>0.05), Moreover, one study 
failed to provide solid evidence. In the research,  
Kochar et al.15 discovered a dependable method and a 
successful mechanism for treating pain in parameter 
settings. (Gagan Deep). Furthermore, according to Wu 

et al., (2018), treating LLLT alleviates tooth and gum 
discomfort and sensitivity associated with orthodontic 
treatment. Besides that, Hasan, Moaffak, Sultan, and 
Ajaj's findings indicate that low-level lasers have 
successfully alleviated pain.21  

After installing the 0.014-inch thermal NiTi and 
the 0.016-inch thermal NiTi, respectively, pain on the 
laser side significantly decreased 1 day (p=0.04), 1 
week (p=0.03), and 1 week (p=0.02) later, according to 
Ren et al.12 (Table-II). The first three months of 
orthodontic therapy saw a considerable reduction in 
discomfort following a stable trend (p=0.01). Weekly 
and monthly declines on the laser side were smaller 
(p=0.02 at one week and p=0.04 at one month, 
respectively). Numerous studies have also examined 
the efficacy of diode LLLT for orthodontists' pain 
management LLLT testing, whereas other studies have 

Table-II: Details of Statistical Significance and Clinical Outcomes of Selected Study 

First Author, Year p-value Statistical Significance Clinical Outcome 

Baydaa Flayyih Hamzah,2019 (11) p=0.001 Highly Significant 
In the second group, there was a considerable discrepancy in 

the evaluations of discomfort. 

Chong Ren,2019 (12) p=0.84 Non-Significant 
On every measure, there was no significant disparity in the 

laser and groups treated. 

Doreen Ng, 2018 (13) p=0.823 Non-Significant 
There is no discernible difference between the continuous mode 

and the pulsed method of delivering LLLT. 

Gaetano Isola,2019 (14) p<0.001 Highly Significant 
a substantial decrease in the total amount of time required for 

space closure 

Gagan Deep Kochar, 2017 (15) p<0.05 Significant 
Both of them showed statistically significant differences from 

one another. 

Ida Marini,2015 (16) p=0.021 Significant 
substantial differences were seen between the groups receiving 

laser treatment and those receiving placebo, as well as those 
receiving control. 

Kazem Dalai,2015 (17) p=0.45 Non-Significant No difference between both sides 

Mark Cronshaw,2019 (18) p=0.012 Significant Statistically significant 

Mohammad Moaffak A.,2017 (19) p<0.001 Highly Significant In the 2 categories, statistically relevant variability was seen. 

Üretürk,2017 (20) p=0.001 Highly Significant 40% faster on the laser side 

 
Table-III: Details of Study Regarding Effect of LLLT on Pain Reduction and Orthodontic Tooth Movement 

First author, Year Country/City Study design 
No.of 

Patients 
LLLT Reduces 

Pain 
Efficacy of LLT  

in OTM 
Follow-up 

period 

(Wu et al., 2018) China randomized study design 40 Yes Effective  

 (Ren et al.,2019) China RCT 27 Yes Effective Every month 

(Ng et al.,2018) Australia' RCT 20 Yes Not effective 28 days 

(Gaetano, 
Sebastiano, and 
Ernesto,2019) 

Italy RCT 71 Yes Effective Every 15 days 

(Kochar et al., 
2017) 

India 
Single-blind study. Split 

mouth design 
20 Yes Effective Four months 

(Marini et al.,2015) Italy RCT 120 Yes Effective Four days 

(Dalaie et al.,2015) Iran double-blind study 12 Not at all failed to identify Two months 

(Mark, Steven. 
Eugenia and 
Edward,2019) 

Italy RCT 45 Yes Effective Monthly 

(Hasan, Moaffak, 
Sultan, and 
Ajaj,2019) 

Damascus RCT 94 Yes Effective Not mentioned 

(Üretürk et 
al.,2017) 

Italy RCT 15 Yes Effective Three months 
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concluded that it is effective for orthodontic pain 
relief.10 

Effect of Wavelength of Laser in LLLT  

Table IV describes the details and characteristics 
of the laser type used in the studies. Among the ten 
studies in Table 01, two worked with the wavelength 
940nm, 02 with 630-650nm, and six worked with 800-
880nm. Our study found no effect of particular 
wavelength on orthodontic movement, although the 
Diode laser is an efficient therapy for enhancing 
orthodontic tooth movement. All studies are carried 
out using a defined parameter. Different authors 
described the laser characteristics and its efficacy. 940-
nm wavelength has been documented as helpful for 
orthodontic pain relief, periodontal inflammatory 
regulation, and bone remodeling22 

DISCUSSION 

This systematic review evaluated that LLLT is a 
successful technique for accelerating tooth movement 
in orthodontic treatment, except for one study. 

Following the finding that lasers may quicken wound 
healing and reduce patient suffering, the concept of 
utilizing lasers to accelerate tooth movement 
emerged.23 Local injections of prostaglandins, 
osteocalcin, and activated vitamin D3 are only a few of 
the techniques mentioned by researchers as possible 
strategies to accelerate tooth movement.14 

This study conducted numerous clinical trials 
and animals on this issue.24 Various studies emphasize 
that the amount of irradiation received during laser 
treatment defines its stimulatory effects. In healthy 
patients, increasing the dose of diode laser irradiation 
from 0.7-8 J over cm2 increased tooth movement.25,26 
Using a low-grade diode laser gallium-aluminium 
arsenide ( output power: 20 mW, wavelength: 780 nm, 
energy dose: 5 J/cm2) in 10 s at 0, 3, 7, and 14-day 
intervals every two months, Cruz et al.,24 discovered 
that canine retraction increased significantly more 
quickly the irradiated group exhibited a higher rate of 
movement (1.49 mm) than the non-irradiated group. 
Therefore, it has been observed in this study that in 

Table-IV: Details of Laser and its Characteristics 

First Author, 
Year 

p-value 
Statistical 

Significance 
Clinical 

Outcome 
First 

Author,Year 
p-value 

Statistical 
Significance 

Clinical 
Outcome 

First Author, 
Year 

(Wu et al., 
2018) 
 

GaAlAs 
Laser Diode 

 
810nm 

2 J/cm2 
 

400mw 
 

The 20s 

Two h, 24 h, 4 
d, and seven 

day 
 

Continuous Direct contact 

(Ren et 
al.,2019) 

Single GaAs 940 nm 8.6 J/cm^2 80 mW 60 s 

One day, one 
week, one 

month, nine-
week 

Continuous Direct contact 

(Ng et al., 
2018) 

Ga-Al-As 
diode laser 

808 nm 1.6 J 180 mW 9 s 
0, 1, 2, 3, 7, 14, 
and 21 days 

Continuous 
and pulse 

modes both 
Direct contact 

(Gaetano, 
Sebastiano, 
and 
Ernesto,2019) 

Ga-Al-As 
diode laser 

810 nm 8 J/cm^2 1000 mW 15 s 
3, 7, and 14 

days 
Continuous Direct contact 

(Kochar et al., 
2017) 

Diode laser 810nm 
5 J/cm^2 

at 10 point 
100mW 10 s days 0 to 14 Continuous Direct contact 

(Marini et 
al.,2015) 

Single GaAs 650 nm 54.4 J 160 mW 340 s 
12, 24, 36, 48, 
72, and 96 h 

Continuous Direct contact 

(Dalaie et 
al.,2015) 

Ga-Al-As 
diode laser 

880nm 
5 J/cm^2 

at 10 point 
Not 

mentioned 
80 s 

day 1 to 2 
month 

Continuous Direct contact 

(Mark, 
Steven. 
Eugenia and 
Edward,2019) 

Ga-Al-As 
diode laser 

632.8 nm 12 J/cm^2 160 mW 50 s Not mentioned Continuous Direct contact 

(Hasan, 
Moaffak, 
Sultan, and 
Ajaj,2019) 

Ga-Al-As 830 nm 
2.25 

J/cm^2 
150 mW 15 s 

day (0,3,7,14); 
first month 

Every 15 days; 
the second 

month 

Continuous Direct contact 

(Üretürk et 
al.,2017) 

Ga-Al-As 
diode laser 

820 nm 5 J/cm^2 20 mW 100 s 
21,42,63,84 

days 
Continuous Direct contact 
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the previous studies, many laser variables have been 
used, and inconsistent outcomes depend on laser 
energy dosages and irradiation times; adverse effects 
have been recorded. 

Furthermore, this study's findings indicate that 
low-level laser treatment (LLLT) has an inhibitory 
impact, indicating that it restricts the frequency of 
various irradiation treatments (daily irradiations and 
exposure duration for treatment increased the number 
of blood vessel numbers in rats, but in the rats (100 
mW, 830 nm, total energy of 54 J). Furquim et al., have 
demonstrated through a recent survey the influence of 
the number of relapses in dogs.27 Following the force 
applied, the GaAlAs in 200 milliwatts,  810 
nanometers, and 2 joules per session were determined 
to be the most effective way of irradiation for this 
application. However, it was discovered that the 
overall laser energy dosage (2J/session: 32 
J/cm2/point) was inadequate for promoting rotational 
tooth movement and minimizing relapse for up to 
three months after laser irradiation. It was noticed that 
this was the case. 

The literature describes various wavelengths for 
reducing discomfort during orthodontic treatment. 
Lim, Lew, and Tay discovered that LLLT did not give 
instant pain relief but successfully lowered discomfort 
24 to 48 hours after deploying GaAlAs laser-irradiated 
elastic separators. (30 mW,830 nm, 59.7 mW/cm2).28 
Bicakci et al., argue that LLLT in Orthodontics was 
used. In this study, the mean levels significantly 
increased but declined progressively between groups. 
Twenty-four hours were highly appropriate therapy 
for the first four days following treatment, but there 
was no substantial difference across the studies.29 This 
finding was verified by the second research, in which 
the pain intensity specified conditions (100 mW, 830 
nm laser, 5 J/cm2) alleviated patients' discomforts 
after inserting rubber orthodontic separators.30 

Considerable data indicated that laser therapy 
might accelerate bone remodeling and tooth mobility 
while reducing the pain associated with orthodontic 
treatment.22 Consistently, patients express concern 
over the pain caused by tooth movement. Due to its 
intrinsically subjective nature, pain perception is 
notoriously difficult to assess in scientific studies.2 
Despite this, some investigations have failed to 
irradiate and uneradicated sides of the mouth.31 

The lack of a substantial difference between the 
irradiated and non-irradiated areas led us to infer that 
the low energy delivered was most likely criticized.32 

In addition, this study indicates that no one 
wavelength had a substantial effect on the OTM. 
According to Furquim,27 roughly fifty percent of lasers 
with a power of sixty milliwatts may penetrate human 
cortical bone to a depth of one millimeter. The 
experiments employed a power and achieved 
favorable results. Few investigations revealed that 
light-emitting diode lasers might speed tooth 
movement in humans, hence significantly reducing 
treatment time.33 

Studies indicate that low-level laser treatment 
stimulates bone remodeling without hurting the 
periodontium and maybe a very effective method for 
accelerating tooth movement. In experiments with 
rats, 800 nm increased bone metabolism, accelerated 
ossification, and accelerated tooth movement. In a 
recent clinical investigation, a laser with 0.25 mW 
output and an 800 nm wavelength in continuous wave 
mode enhanced tooth movement by 1.3 times that of 
the control.34  

LIMITATIONS OF THE STUDY 

This poses a restriction because both male and female 
patients were included in the study. It is well known that 
there are considerable disparities in the sensitivity to pain 
between the sexes. On the other hand, a mixed group is 
advantageous since the findings may be applied to a larger 
population. Patient subjectivity in describing pain is another 
drawback. However, our study used the VAS score to 
overcome this constraint. Although an extensive age range 
(18-55) is a weakness, it is an advantage since it allows us to 
apply our findings to future treatment recommendations 
broadly. 

CONCLUSIONS 

A systematic evaluation of research demonstrates that 
LLLT by diode laser increases orthodontic tooth movement 
and that there is no evidence that LLLT accelerates acute 
orthodontic discomfort. Instead, low-level laser irradiation 
demonstrates advantages in pain alleviation and 
inflammatory management. It has been evaluated that 
elastomeric separators significantly impact the severity and 
duration of experimental orthodontic discomfort and that 
wavelength ranges with regulated parameters. In 
conclusion, the laser expedites tooth movement and may 
minimize the therapy time. 
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