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Abstract  Review Article 
 

Long duration of orthodontic treatment is a major concern for patients. A least invasive method of accelerating tooth 

movement in a physiologic manner is needed. The aim of this review review article is to conduct a review of current 

literature to evaluate the effects of low level laser therapy on the rate of orthodontic tooth movement and pain. 
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Introduction 

LASER is an acronym for Light Amplification 

by Stimulated Emission of Radiation. The first effective 

laser was developed in the 1960s, although the 

theoretical framework was laid in the early 20th 

century. In Dentistry, lasers are used in two major 

applications: biostimulation and surgery. The lasers 

applied for biostimulation procedures i.e, for the 

activation of regenerative and healing processes are 

called low-level laser therapy (LLLT) and operates 

under 500 mW.  The diode and helium neon (HeNe) 

lasers belong to this group. Lasers that work beyond the 

500 mW range are applied for high-intensity laser 

therapies (HILT), also called surgical lasers, because of 

their tissue cutting capacity. This group includes the 

CO2, Nd: YAG, Erbium (Er: YAG, and Er, Cr: YSGG) 

and diode lasers. In Orthodontics, Low level laser 

therapy has been applied to relieve pain associated with 

orthodontic movements, and to enhance the velocity of 

tooth movement by accelerating bone remodeling [1].  

 

Advantages of laser over other methods to increase 

orthodontic tooth movement 

Orthodontic treatment with fixed appliances is 

a lengthy and painful process. Numerous techniques to 

reduce the treatment duration have evolved over the 

time.
 
Reducing the treatment time requires increasing 

the rate of orthodontic tooth movement [2]. Many 

studies have examined different methods that can 

increase the rate of orthodontic tooth movement, 

including local injections of prostaglandins, 1, 25(OH)2 

D3(the active form of vitamin D3), osteocalcin, and 

relaxin around the alveolar socket. Although these 

substances stimulate the rate of tooth movement, they 

also have the undesirable side effects of local pain and 

discomfort during the injections. Recently, electric 

stimulation and resonance vibration have been tried in 

animals, but these methods require an apparatus that is 

not routinely used in dental practice [3]. Surgical 

wounding may be used to speed up orthodontic tooth 

movement by increasing localized healing known as 

regional accelerated phenomenon (RAP), which lasts 

for four to six months. Nevertheless, the invasiveness of 

the surgical approach and the associated pain and 

swelling limit its clinical application [4].
 

Low-level 

laser irradiation (LLLI) has been reported to enhance 

the velocity of tooth movement by accelerating bone 

remodeling [2].
 
Among these methods, low level laser 

therapy is the least invasive and most comfortable [4]. 

 

Mechanism of action of laser  

It induces a photochemical reaction 

(biostimulation) at the cellular level in which the light 

energy is absorbed by the cellular photoreceptors and is 

converted into adenosine triphosphate by mitochondria. 

This subsequently increases the cellular activities such 

as DNA, RNA, and protein synthesis. Some 

electromagnetic energy increases the local tissue 

temperature causing vasodilation, eventually inducing 

cellular proliferation, differentiation, and tissue healing. 

Low-energy laser irradiation can induce the 

proliferation and activation of both osteoblasts and 

Orthodontics 
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osteoclasts through the expression of receptor activator 

of nuclear factor kappa- β (RANK) and receptor 

activator of nuclear factor kappa-β ligand  (RANKL), 

accelerating the remodeling of bone and eventually 

increasing the velocity of orthodontic tooth 

movement[2]. 

Low level laser irradiation has also been 

shown to have analgesic effects in various clinical and 

therapeutic applications. It minimizes pain perception 

by inhibiting the release of arachidonic acid, which 

decreases the levels of prostaglandin E2. It also induces 

the release of an endogenous opioid neuropeptide (beta-

endorphin) that produces potent analgesic effects. Low 

level laser irradiation stabilizes the membrane potential 

and henceforth inhibits activation and transmission of 

the pain signal [2]. 

 

 

 

Precautions to be taken while using laser 

Although most lasers used in dental practice 

are relatively user-friendly, but precautions should be 

taken for securing a safe and effective operation. First, 

the procedure should be   performed in an isolated 

room, everyone subject to laser exposure should wear 

safety glasses  that includes dental professionals, 

assistants, patients, and any other people in the room 

(for example patient’s family or friends). The safety 

glasses should be specifically chosen according to the 

laser wavelength. Although most lasers emit 

wavelengths that escape the visible part of the 

spectrum, their irradiation must not be neglected and 

caution should be taken. Besides the use of glasses, 

accidental exposure to laser beams can be avoided by 

signaling the risk areas with warning signs, limiting 

access to risk areas, minimizing reflective surfaces, and 

keeping the equipment under good operation condition 

[1]. 

 

Table-1: Various studies that evaluated the effect of LLLT on the rate of orthodontic tooth movement and pain 

Author  Study design No of 

patients 

Laser 

specifications 

Energy density and 

intervention schedule 

conclusion 

Cruz et al. [9] Human study 

(random 

split mouth 

design) 

11 Ga-Al-As 780 nm 

Continuous mode 

 20 mW power 

5 J/cm2/point 

50J/cm2/session 

200J/cm2/month Days 

0, 3, 7, 14, 33, 37, 44 

Total 60 days 

Tooth movement 

accelerated. 

Limpanichkul 

et al. [17] 

Human study 

(random 

split mouth 

design) 

12 Ga-Al-As 860 nm 

Continuous mode  

100 mW power 

25 J/cm2/point 

204  J/cm2/session 

612J/cm2/month Days 

0, 1, 2, 28, 29, 30, 58, 

59, 60, 88, 89, 90 

No significant 

results. Author 

stated that energy 

input was too low. 

Youssef et al. 

[8] 

Human study 

(randomized 

clinical trial) 

15 Ga-Al-As 809 nm  

100 mW power 

1 J/point on 4 areas and 

2 J/point on 2 areas 8 

J/session Days 0,3,7,14 

Tooth movement 

accelerated. 

Fujiyama et 

al. [23] 

Human study 

(random 

split mouth 

design) 

90 CO2 laser  

2 W power 

5 pulses per 1000 s 

Applied once 

immediately after 

separation  

60 s/tooth 

Reduction in pain 

was reported, but 

there was no 

significant 

difference in 

movement of 

molars. 

Yoshida  et 

al. [24] 

Animal study  in 

rats 

60 Ga-Al-As 810 nm 

Continuous mode  

100 mW power 

once daily on days 0–6, 

days 13, and days 20  

Total energy 

corresponding to a 9-

min exposure was 54.0 

J⁄ cm. 

LLLI accelerates 

the velocity of tooth 

movement via 

stimulation of the 

alveolar bone 

remodeling 

Masaru 

Yamaguchi et 

al. 

[27] 

Animal study  in 

rats 

50  Ga-Al-As diode 

laser wavelength of 

810 nm  

 continuous waves  

100 mW power 

 once a day on days 0–7  

 The total energy 

corresponding to an 

exposure time of 9 

minutes was 54.0 J 

 Low-energy laser 

irradiation 

facilitates the 

velocity of tooth 

movement and 

MMP-9, cathepsin 

K, and integrin 

subunits of a(v)b3 

expression in rats. 

Sous  et al. 

[7] 

Human study 

(random 

10 Ga-Al-As 780 nm 

Continuous mode  

5 J/cm2/point 

 50 J/cm2/session 150 

Rate of tooth 

movement 
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split mouth 

design) 

20 mW power J/cm2/month Days 0, 3, 

7, 30, 33, 37, 60, 63, and 

67 Total 90 days 

accelerated twice 

Doshi-Mehta 

and Bhad-

Patil [3] 

Human study 

(random 

split mouth design 

20 Ga-Al-As 800 nm 

Continuous mode 

 250 mW power 

8J/session  

Days 0,3,7,14 then every 

15 days until the canines 

are retracted completely 

Tooth movement 

accelerated. 

Genc et al. 

[10] 

Human study 

(random 

split mouth 

design) 

20 Ga-Al-As 808 nm 

Continuous mode  

200 mW power 

0.71 J/cm2/point Days 

0, 3, 7, 14, 21,28, 35 

Significant 

acceleration in 

movement. No 

significant 

difference in nitric 

oxide levels in GCF 

Naseem  Joy 

Garg[28] 

Human study 

(random 

split mouth 

design) 

25 Ga-Al-As laser   

Continuous 

noncontact wave 

mode.  

power output of 2 

W   

 Power density of 3.97 

W/cm2 at 3 weeks 

intervals for total 

duration of 12 weeks. 

Biostimulation 

carried out using a 

810 nm diode laser 

is capable of 

increasing the rate 

of extraction space 

closure in humans. 

Hence, it can be 

concluded that it is 

capable of 

increasing the rate 

of orthodontic tooth 

movement. 

Herav et al. 

[6] 

Human study 

(random 

split mouth 

design) 

20 Ga-Al-As 810 nm 

Continuous mode 

 200 mW power 

21.4 J/cm2/point Days 

0, 3, 7, 11 15 

No significant 

difference in canine 

movement velocity 

and pain. Pertaining 

to different dosage 

and point of 

application and 

interval between 

applications 

Parisa 

Salehi[29] 

Animal  study 

(interventional 

study) in dogs 

8 Ga-Al-As 810 nm 

Continuous mode  

200 mW power 

2 J/session 

32 J/cm2 /point days 0, 

1, 2, 3, 4, 7, 14, 21, and 

28 during 4 weeks of 

movement, and the 

amount of relapse was 

then observed for 3 

months. 

The total energy 

dose of the laser 

used in this study 

could not accelerate 

rotational tooth 

movement, but it 

did effectively 

reduce the relapse 

tendency in teeth 

rotated by 

orthodontic 

movements 

Irfan 

Qamruddin 

[2] 

Human study 

(random 

split mouth 

design) 

20 Ga-Al-AS 940 nm 

Continuous mode  

100 mW power 

7.5 J/cm2 each point  

Days 0, 21,42 

Rate of tooth 

movement 

accelerated twice. 

Significant 

reduction in pain 

associated with 

movement. 

Li-Fang 

Hsu[11] 

Animal study 

(split mouth 

design) in rats 

14 Ga-Al-AS 970 nm  

Chopped wave 

mode 200 ms on/ 

300 ms off  500mw 

power 

At interval of 3 days for 

14 days with energy 

1250 J/cm
2
. 

Experimental group 

showed 

significantly 

increased OTM 

compared to the 

control group 
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Alissa Maria 

Varella [5] 

Human study 

(random 

split mouth 

design) 

10 Ga-Al-AS 940nm 

continuous mode 

100mw power 

For 3 consecutive days 

at the following 

intervals: start of canine 

retraction, 4 weeks later, 

and 8 weeks later with 

energy density of energy 

density, 8 J/cm
2
 

Application of low-

level laser therapy 

increased the levels 

of IL-1b in gingival 

crevicular fluid and 

accelerated 

orthodontic tooth 

movement 

 

CONCLUSION 

Low-intensity laser therapy increases the rate 

of orthodontic tooth movement in a physiologic 

manner. It causes no side effects on the vitality or the 

periodontium of the teeth. Thus, it can safely and 

routinely be used during orthodontic treatment to 

shorten the treatment time. Low-intensity laser therapy 

also is an effective method of analgesia during 

orthodontic treatment.  

 

Most of the studies that evaluated the effect of 

low level laser therapy on the rate of tooth movement 

concluded that low level laser therapy causes increase 

in tooth movement and the pain associated with 

orthodontic tooth movement can also be significantly 

reduced with low level laser therapy. 

 

A few studies concluded that low level laser 

therapy has no effect on orthodontic tooth movement 

because of inappropriate amount of energy and 

frequency of laser therapy used in the study. Thus we 

can conclude that Low level laser therapy increases the 

rate of OTM in a dose-sensitive and frequency-

dependent manner. 

 

REFERENCES 

1. Sant’Anna EF, Araújo MTS, Nojima LI, Cunha 

AC, Silveira BL, Marquezan M. High-intensity 

laser application in Orthodontics. Dental Press J 

Orthod. 2017 Nov-Dec;22(6):99-109. 

2. Qamruddin I, Alam MK, Mahroof V, Fida M, 

Khamis MF, Husein A. Effects of low-level laser 

irradiation on the rate of orthodontic tooth 

movement and associated pain with self-ligating 

brackets. Am J Orthod Dentofacial Orthop. 

2017;152:622-30 

3. Doshi-Mehta G, Bhad-Patil WA. Efficacy of low-

intensity laser therapy in reducing treatment time 

and orthodontic pain: a clinical investigation. Am J 

Orthod Dentofacial Orthop. 2012;141:289-97. 

4. Hsu LF, Tsai MH, Chang BE, Chen YJ, Yao CC. 

970 nm low-level laser affects bone metabolism in 

orthodontic tooth movement. J Photochem 

Photobiol B.2018Sep1;186:41-50. 

5. Varella AM, Revankar AV, Patil AK. Low-level 

laser therapy increases interleukin-1β in gingival 

crevicular fluid and enhances the rate of 

orthodontic tooth movement. Am J Orthod 

Dentofacial Orthop. 2018;154:535-44. 

6. Garg NJ, Singh G, Kannan S, Rai D, Kaul A, 

Gupta A, Goyalia A, Gupta G. Effect of 810 nm 

diode laser therapy on the rate of extraction space 

closure. J Ind Orthod Soc. 2014;48(3):143-148. 

7. da Silva Sousa MV, Scanavini MA, Sannomiya 

EK, Velasco LG, Angelieri F. Influence of low-

level laser on the speed of orthodontic movement. 

Photomed Laser Surg.2011Mar1;29(3):191-6. 

8. Youssef M, Ashkar S, Hamade E, Gutknecht N, 

Lampert F, Mir M. The effect of low-level laser 

therapy during orthodontic movement: a 

preliminary study. Lasers Med 

Sci.2008Jan1;23(1):27-33. 

9. Cruz DR, Kohara EK, Ribeiro MS, Wetter NU. 

Effects of low‐intensity laser therapy on the 

orthodontic movement velocity of human teeth: A 

preliminary study: Lasers Surg. Med 2004 

Aug;35(2):117-20. 

10. Genc G, Kocadereli I, Tasar F, Kilinc K, El S, 

Sarkarati B. Effect of low-level laser therapy (low 

level laser therapy) on orthodontic tooth 

movement. Lasers Med Sci. 2013 Jan 1;28(1):41-7. 

11. Chhatwani S, Gebhardt PF, Ludwig B. 

THOPÄDIE. 

12. Suri I, Singh P, Shakir QJ, Shetty A, Bapat R, 

Thakur R. A comparative evaluation to assess the 

efficacy of 5% sodium fluoride varnish and diode 

laser and their combined application in the 

treatment of dentin hypersensitivity. J Indian Soc 

Periodontol. 2016 May;20(3):307. 

13. Salehi P, Heidari S, Tanideh N, Torkan S. Effect of 

low-level laser irradiation on the rate and short-

term stability of rotational tooth movement in dogs. 

Am J Orthod Dentofacial Orthop. 2015 May 

1;147(5):578-86. 

14. Seifi M, Vahid-Dastjerdi E. Tooth movement 

alterations by different low level laser protocols: a 

literature review. J Lasers Med Sci. 2015;6(1):1. 

15. Kim KA, Choi EK, Ohe JY, Ahn HW, Kim SJ. 

Effect of low-level laser therapy on orthodontic 

tooth movement into bone-grafted alveolar defects. 

Am J Orthod Dentofacial Orthop. 2015 Oct 

1;148(4):608-17. 

16. Seifi M, Shafeei HA, Daneshdoost S, Mir M. 

Effects of two types of low-level laser wave 

lengths (850 and 630 nm) on the orthodontic tooth 

movements in rabbits.  Lasers Med Sci.2007 Nov 

1;22(4):261-4. 

17. Limpanichkul W, Godfrey K, Srisuk N, 

Rattanayatikul C. Effects of low‐level laser therapy 



 

 
Sharath Kumar Shetty et al., Sch J App Med Sci, March, 2019; 7 (3): 1069-1073 

© 2019 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India                                                                                          1073 

 

 

on the rate of orthodontic tooth movement. Orthod 

Craniofac Res.2006 Feb;9(1):38-43. 

18. Arumughan S, Somaiah S, Muddaiah S, Shetty B, 

Reddy G, Roopa S. A comparison of the rate of 

retraction with low-level laser therapy and 

conventional retraction technique. Contemp Clin 

Dent. 2018 Apr;9(2):260. 

19. Qamruddin I, Alam MK, Fida M, Khan AG. Effect 

of a single dose of low-level laser therapy on 

spontaneous and chewing pain caused by 

elastomeric separators. Am J Orthod Dentofacial 

Orthop. 2016;149:62-6 

20. Wangsrimonkol T, Manosudprasit M, Pisek P, 

Chongcharueyskul P. Laser accelerated tooth 

movement. Thai Assoc Orthod. 2015;5:27-37 

21. Sonesson M, De Geer E, Subraian J, Petren S. 

Efficacy of low-level laser therapy in accelerating 

tooth movement, preventing relapse and managing 

acute pain during orthodontic treatment in humans: 

a systematic review. BMC Oral Health. 

2016;17:11. 

22. Angelieri F, Sousa MV, Kanashiro LK, Siqueira 

DF, Maltagliati LA. Effects of low intensity laser 

on pain sensitivity during orthodontic movement. 

Dental Press J Orthod. 2011;16:95-102. 

23. Fujita S, Yamaguchi M, Utsunomiya T, Yamamoto 

H, Kasai K. Lowenergy laser stimulates tooth 

movement velocity via expression of RANK and 

RANKL. Orthod Craniofac Res. 2008;11:143-55. 

24. Yoshida T, Yamaguchi M, Utsunomiya T, Kato M, 

Arai Y, Kaneda T, Yamamoto H, Kasai K. Low‐
energy laser irradiation accelerates the velocity of 

tooth movement via stimulation of the alveolar 

bone remodeling. Orthodontics & craniofacial 

research. 2009 Nov;12(4):289-98.  

25. Ge MK, He WL, Chen J, Wen C, Yin X, Hu ZA, 

Liu ZP, Zou SJ. Efficacy of low-level laser therapy 

for accelerating tooth movement during orthodontic 

treatment: a systematic review and meta-analysis. 

Lasers in medical science. 2015 Jul 1;30(5):1609-

18.  

26. Limpanichkul W, Godfrey K, Srisuk N, 

Rattanayatikul C. Effects of low-level laser therapy 

on the rate of orthodontic tooth movement. Orthod 

Craniofac Res. 2006;9:38-43. 

27. Yamaguchi M, Hayashi M, Fujita S, Yoshida T, 

Utsunomiya T, Yamamoto H, Kasai K. Low-

energy laser irradiation facilitates the velocity of 

tooth movement and the expressions of matrix 

metalloproteinase-9, cathepsin K, and alpha (v) 

beta (3) integrin in rats. The European Journal of 

Orthodontics. 2010 Feb 16;32(2):131-9. 

28. Garg NJ, Singh G, Kaul A, Gupta G. 

Biostimulation using an 810nm Diode Laser-A 

Case Series. Journal of Dental and Allied Sciences. 

2013 Jan 1;2(1):33-4. 

29. Salehi P, Heidari S, Tanideh N, Torkan S. Effect of 

low-level laser irradiation on the rate and short-

term stability of rotational tooth movement in dogs. 

American Journal of Orthodontics and Dentofacial 

Orthopedics. 2015 May 1;147(5):578-86. 


