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Effects of low-level laser therapy (LLLT) on bone repair in rats: optical 
densitometry analysis.
Danillo Barbosa, Renato Aparecido de Souza, Murilo Xavier, Fabiano Fernandes da Silva, Emilia Angela Loschiavo Arisawa, 
Antonio Guillermo Jose Balbin Villaverde 
Instituto de Engenharia Biomédica, Universidade Camilo Castelo Branco, UNICASTELO, Rodovia BR-116, 12247-004, São José 
dos Campos, São Paulo, Brazil.

ABSTRACT 
The aim of this study was to evaluate the process of bone repair in rats submitted to low-level laser therapy using 
optical densitometry. A total of 45 rats which underwent femoral osteotomy were randomly distributed into three 
groups: control (group I) and laser-treated groups using wavelengths in the red (λ, 660-690 nm) and in the infrared (λ, 
790-830 nm) spectra (group II and group III, respectively). The animals (five per group) were killed after 7, 14, and 21 
days and the femurs were removed for optical densitometry analysis. Optical density showed a significant increase 
in the degree of mineralization (gray level) in both groups treated with the laser after 7 days. After 14 days, only the 
group treated with laser therapy in the infrared spectrum showed higher bone density. No differences were observed 
between groups after 21 days. Such results suggest the positive effect of low-level laser therapy in bone repair is time- 
and wavelength-dependent. In addition, our results have confirmed that optical densitometry technique can measure 
bone mineralization status.

Lasers in Medicine 09/2012; 8(4):6.

Effect of Low-level laser therapy and autogenous bone graft on bone  
regeneration in the treatment of two wall and three wall intrabony periodontal 
defects: a clinical study
Mehrnaz Sadighi, Tabriz University of Medical Sciences,dental faculty

ABSTRACT
Background: Intrabony lesions caused by periodontal disease are of particular importance in terms of treatment. Such 
lesions have been treated with different methods including the use of autogenous bone harvested or allogeneic grafts, 
guided tissue regeneration (GTR) and enamel matrix proteins use (EMP) or a combination of these methods. Recently, 
the use of low power laser or Low-level lasertherapy (LLLT) as one of the new methods to improve bone repair has 
been of great interest.The purpose of this study was to compare the use of autogenous bone alone and in combination 
with Low-level laser therapy (LLLT) in the treatment of two and three wall periodontal intrabony defects in vivo.
Material and Methods: A number of 14 patients with moderate to severe chronic periodontitis were with bilateral 
intrabony defect( probing pocket depth of at least 5 mm and intrabony component of at least 3 mm) were included. In 
a split mouth study, 14 defects were treated in one side by OFD and autogenous bone while in the contralateral side 
Low-level laser therapy was done as an adjunct treatment to the OFD and autogenous bone grafting. A GaAlAs diode 
laser (830 nm) (continuous wave 40 Mw and fluence 4 J/cm2 with total energy density of 16 J/cm2) was used. Laser 
therapy was repeated at days 3, 5 and 7 with the same parameters. Re-entry surgeries were done after 3 months. 
Clinical probing pocket depth, clinical attachment level, gingival margin level,alveolar crest level and the deepest part 
of the defect all were recorded relative to an acrylic stent at baseline and after 3 months . intrabony defect depth was 
also recorded at baseline and after 3 months.
Results: Application of a low level laser with the parameters listed reduced probing depth (3.78 ± 0.72 mm vs. 2.39 ± 
1.02 mm), improved the clinical attachment level (3.42 ± 0.93 mm vs. 2.25 ± 1.12 mm), reduced the distance between 
deepest part of the defect to stent (3.21 ± 1.03 mm vs. 1.44 ± 0.20 mm) and also reduced defect depth (1.33 ± 0.18mm 
versus 2.50 ± 0.91 mm ) significantly when compared to control group, while it had no significant effect on gingival 
margin level and alveolar crest level.
Conclusion: The results of this study suggest the use of low level laser therapy in combination with autogenous 
bone can improve the periodontal treatment outcome in terms of probing depth reduction, clinical attachment level 
improvement and reduction of the defect depth.
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Effect of Low-Level Laser Therapy on Incorporation of Block Allografts
Renato Valiati1,2, Jefferson Viapiana Paes1,2, Aury Nunes de Moraes3, Aldo Gava3, Michelle Agostini1, Anelise Viapiana Masiero1, 
Marilia Gerhardt de Oliveira4, Rogério Miranda Pagnoncelli5 

1School of Dentistry, Universidade do Planalto Catarinense (UNIPLAC), Lages, Brazil; 
2School of Dentistry, Pontifícia Universidade Católica do Rio Grande do Sul (PUC-RS), Porto Alegre, Brazil; 
3Universidade do Estado de Santa Catarina (UDESC), Lages, Brazil; 
4Oral and maxillofacial surgery department, PUC-RS, Porto Alegre, Brazil; 
5Dental surgery department, PUC-RS, Porto Alegre, Brazil.

Abstract
Objective: To assess the effect of low-level laser therapy (LLLT) on the incorporation of deep-frozen block allografts in 
a rabbit model.
Background Data: Studies have shown that LLLT has beneficial effects on tissue repair and new bone formation.
Methods: Bone tissue was harvested from two rabbits, processed by deep-freezing and grafted into the calvaria of 12 
animals, which were then randomly allocated into two groups: experimental (L) and control (C). Rabbits in group L were 
irradiated with an aluminum gallium arsenide diode laser (AlGaAs; wavelength 830 nm, 4 J/cm2), applied to four sites 
on the calvaria, for a total dose of 16 J/cm2 per session. The total treatment dose after eight sessions was 128 J/cm2. 
Animals were euthanized at 35 (n = 6) or 70 days (n = 6) postoperatively.
Results: Deep-freeze-processed block allografts followed by LLLT showed incorporation at the graft-host interface, 
moderate bone remodeling, partial filling of osteocyte lacunae, less inflammatory infiltrate in the early postoperative 
period, and higher collagen deposition than the control group.
Conclusion: Optical microscopy and scanning electron microscopy showed that allograft bone processed by deep-
freezing plus LLLT is suitable as an alternative for the treatment of bone defects. Use of the deep-freezing method for 
processing of bone grafts preserves the structural and osteoconductive characteristics of bone tissue.

Photomed Laser Surg. 2014 Apr;32(4):226-31. doi: 10.1089/pho.2013.3664. Epub 2014 Mar 24.

Effect of low-level laser on guided tissue regeneration performed with equine 
bone and membrane in the treatment of intrabony defects: a clinical study
Emrem Doğan G1, Demir T, Orbak R.

Abstract
Abstract Objective: The purpose of the present study was to evaluate the clinical results of guided tissue regeneration 
(GTR) after the application of equine bone and membrane alone or combined with low-level laser therapy (LLLT) for 
the treatment of periodontal defects. 
Materials and methods: This study was an intra-individual longitudinal study of 6 months' duration conducted using a 
split-mouth and randomized design. In 13 periodontitis patients with bilateral intrabony periodontal defects, while one 
defect site was treated with GTR plus LLLT (1064 nm, 100 mW, with energy density of 4 J/cm(2)), the contralateral defect 
site was treated with guided GTR alone. GTR was performed with a combination of equine bone and membrane. LLLT 
was used both intra- and postoperatively. Clinical probing depth (PPD), clinical attachment level (CAL), clinical gingival 
recession level (REC), plaque index (PI) score, and sulcus blooding index (SBI) score were recorded at the time of 
surgery, and at the 3rd and 6th months after operation. 
Results: The treatment of periodontal intrabony defects with equine bone and membrane in the operation of GTR 
alone or GTR plus LLLT in combination led to statistically significant PPD reduction, CAL gain, and lower SBI score at 
the end of the study (p<0.05). In addition, between the two groups, GTR plus LLLT resulted in statistically significant 
lower REC (p=0.025), lower SBI (p=0.008) score, more reduction of PPD (p=0.009) and CAL gain (p=0.002) compared 
with GTR alone at 6th month control. 
Conclusions: This study showed that GTR is an effective treatment for periodontal regeneration, and that LLLT may 
improve the effects of GTR in the treatment of periodontal defects.
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Adjunctive use of diode lasers in the treatment of peri-implantitis: A case 
series 
BS Jagadish Pai, Annaji Shridhar, Vinesh Kamath, Namitha Jaiswal, Sachin Malagi, B Radhika 
Department of Periodontics, Coorg Institute of Dental Sciences, Virajpet, Karnataka, India 

Abstract
Peri-implantitis is defined as an inflammatory process which affects the tissues around an osseointegrated implant 
in function, resulting in bleeding, suppuration, increased probing depth, mobility and radiographic bone loss. This 
case report is on two cases of peri-implantitis and their treatment by using lasers. The aim of the article is to describe 
the added clinical benefits of laser as an adjunct in the treatment of peri-implantitis. This case series showed that 
the Irradiation with a diode soft laser had positive biostimulating effects, which might be used in treatment of peri-
implantitis and osseointegration of dental implants.

Biomaterials 26 (2005) 3503–3509. Received 15 April 2004; Accepted 20 September 2004; Available online 5 November 
2004

Effect of laser therapy on attachment, proliferation and differentiation of 
human osteoblast-like cells cultured on titanium implant material
Maawan Khadraa,a,* Ståle P. Lyngstadaasb, Hans R. Haanæsa, Kamal Mustafac

aDepartment of Oral Surgery and Oral Medicine, Faculty of Dentistry, University of Oslo, P.O.Box 1109 Blindern, N-0317 Oslo, 
Norway 
bDepartment of Oral Research Laboratory, Faculty of Dentistry, University of Oslo, P.O.Box 1109 Blindern, N-0317 Oslo, Norway 
cDepartment of Dental Biomaterial, Institute of Odontology, Karolinska Institutet, P.O.Box 4064, 141 04 Huddinge, Stockholm, 
Sweden

Abstract
The aim of this in vitro study was to investigate the effect of low-level laser therapy (LLLT) on the attachment, proliferation, 
differentiation and production of transforming growth factor-β1 (TGF-β1) by human osteoblast-like cells (HOB). Cells 
derived from human mandibular bone were exposed to GaAlAs diode laser at dosages of 1.5 or 3 J/cm2 and then 
seeded onto titanium discs. Nonirradiated cultures served as controls. After 1, 3 and 24 h, cells were stained and the 
attached cells were counted under a light microscope. In order to investigate the effect of LLLT on cell proliferation 
after 48, 72 and 96 h, cells were cultured on titanium specimens for 24 h and then exposed to laser irradiation for three 
consecutive days. Specific alkaline phosphatase activity and the ability of the cells to synthesize osteocalcin after 10 
days were investigated using p-nitrophenylphosphate as a substrate and the ELSA-OST-NAT immunoradiometric kit, 
respectively. Cellular production of TGF-β1 was measured by an enzyme-linked immunosorbent assay (ELISA), using 
commercially available kits. LLLT significantly enhanced cellular attachment (Po0:05). Greater cell proliferation in the 
irradiated groups was observed first after 96 h. Osteocalcin synthesis and TGF-β1 production were significantly greater 
(Po0:05) on the samples exposed to 3 J/cm2. However, alkaline phosphatase activity did not differ significantly among 
the three groups. These results showed that in response to LLLT, HOB cultured on titanium implant material had a 
tendency towards increased cellular attachment, proliferation, differentiation and production of TGF-b1, indicating that 
in vitro LLLT can modulate the activity of cells and tissues surrounding implant material.
© 2004 Elsevier Ltd. All rights reserved.
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Low-level laser therapy stimulates bone–implant interaction: an experimental 
study in rabbits
Maawan Khadra,1 Hans J. Rnold,2 Ståle P. Lyngstadaas,3 Jan E. Ellingsen,2 Hans R. Haanæs 1 
1 Department of Oral Surgery and Oral Medicine, Faculty of Dentistry, University of Oslo, Oslo, Norway. 
2Department of Prosthodontics and Oral Function, Faculty of Dentistry, University of Oslo, Oslo, Norway 
3Oral Research Laboratory, Faculty of Dentistry, University of Oslo, Oslo, Norway

Abstract
The aim of the present study was to investigate the effect of low-level laser therapy (LLLT) with a gallium-aluminium-
arsenide (GaAlAs) diode laser device on titanium implant healing and attachment in bone. This study was performed 
as an animal trial of 8 weeks duration with a blinded, placebo-controlled design. Two coin-shaped titanium implants 
with a diameter of 6.25mm and a height of 1.95mm were implanted into cortical bone in each proximal tibia of twelve 
New Zealand white female rabbits (n¼48). The animals were randomly divided into irradiated and control groups. 
The LLLT was used immediately after surgery and carried out daily for 10 consecutive days. The animals were killed 
after 8 weeks of healing. The mechanical strength of the attachment between the bone and 44 titanium implants was 
evaluated using a tensile pullout test. Histomorphometrical analysis of the four implants left in place from four rabbits 
was then performed. Energy-dispersive X-ray microanalysis was applied for analyses of calcium and phosphorus on 
the implant test surface after the tensile test. The mean tensile forces, measured in Newton, of the irradiated implants 
and controls were 14.35 (SD74.98) and 10.27 (SD74.38), respectively, suggesting a gain in functional attachment at 8 
weeks following LLLT (P¼0.013). The histomorphometrical evaluation suggested that the irradiated group had more 
bone-to-implant contact than the controls. The weight percentages of calcium and phosphorus were significantly 
higher in the irradiated group when compared to the controls (P¼0.037) and (P¼0.034), respectively, suggesting that 
bone maturation processed faster in irradiated bone. These findings suggest that LLLT might have a favourable effect 
on healing and attachment of titanium implants.

Journal of IMAB - Annual Proceeding (Scientific Papers) 2011, vol. 17, book 2; Issue: 2011,

USE OF LOW-INTENSITY LASER IRRADIATION IN IMPLANT DENTISTRY
Hristina Lalabonova 
Department of Maxillofacial Surgery Faculty of Dentistry, Medical University, Plovdiv, Bulgaria

ABSTRACT
The stability of dental implants is of great significance for successful osseointegration. The long-term retention of 
implants, however, depends on how strongly the epithelial and connective tissues adhere to its titanium surface, that 
is, on how efficiently the soft tissues seal the bone protecting it from the oral bacterial flora. The aim of the present 
study was to develop a technique that uses low-intensity laser irradiation to stimulate the growth of healthy peri-
implant mucosa. The study yielded very good results.
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Periodontitis, gum inflammation
General Dentistry September • October 2012

Five-year retrospective study of laser-assisted periodontal therapy
Edward R. Kusek, DDS • Amanda J. Kusek, RDH • E. Alex Kusek

The use of dental lasers for the treatment of periodontal disease is accepted in some areas of dentistry, while in others 
it is thought to be antidotal therapy.1 This article seeks to show that laser-assisted periodontal therapy is a viable, 
noninvasive method for treating periodontal disease. Periodontal disease is a chronic inflammatory disease caused by 
a bacterial infection. For this reason, the bactericidal and detoxifying effects of laser treatment are advan-tageous in 
periodontal therapy.2 The effectiveness of this therapy involves suppressing certain bacteria such as Aggregatibacter 
actinomycetemcomitans, an invasive bacterium associated with aggressive forms of periodontal disease that cannot 
be treated readily with conventional scaling and root planing (SRP). This bacterium is present on diseased root surfaces; 
as a result, it can invade the adjacent soft tissues as well, making removal by mechanical instrumentation diffcult.3 It 
is impossible to achieve success with traditional periodontal methods of treatment due to the great diffculty in terms 
of completely removing bacterial deposits and their endotoxins from deep areas of periodontal pockets.4 In addition, 
antibiotics that are used to prevent bacterial colonization after periodontal treatment help to increase the resistance of 
the microorganism.5 According to the literature, using diode lasers in conjunction with SRP accelerates and enhances 
wound healing, making it more comfortable, while decreasing gingival bleeding, inffammation, and pocket depths.6 A 
2002 position paper from the American Academy of Periodontology stated that gingival curettage consistently fails 
to provide any advantage in treating chronic periodontitis compared to SRP alone.7 The current article challenges this 
assertion by describing a five-year retrospective study that shows how laser technology made a consistent difference 
in the health of chronic periodontal patients. It is the authors’ opinion that the biofilm attaches to the inner lining of 
the epithelium and bony walls exposed to the bacteria. That biofilm will continue to destroy sulcular and junctional 
epithelium if it is not eliminated.

J Periodontol • March 2011

The Effect of Low-Level Laser Therapy as an Adjunct to Non-Surgical 
Periodontal Treatment
Gokce Aykol,* Ulku Baser,* Ilay Maden,* Zafer Kazak,† Utku Onan,* Sevda Tanrikulu-Kucuk,‡ Evin Ademoglu,‡ Halim Issever,§ 
and Funda Yalcin* 
* Department of Periodontology, Faculty of Dentistry, Istanbul University, Istanbul, Turkey. 
† Medicadent Clinic, Kadikoy, Istanbul, Turkey. 
‡ Department of Biochemistry, Istanbul Faculty of Medicine, Istanbul University. 
§ Department of Biostatistics, Istanbul Faculty of Medicine, Istanbul University.

Background: The aim of this study is to evaluate the effect of low-level laser therapy (LLLT) as an adjunct to non-
surgical periodontal therapy of smoking and non-smoking patients with moderate to advanced chronic periodontitis.
Methods: All 36 systemically healthy patients who were included in the study initially received non-surgical periodontal 
therapy. The LLLT group (n = 18) received GaAlAs diode laser therapy as an adjunct to non-surgical periodontal therapy. 
A diode laser with a wavelength of 808 nm was used for the LLLT. Energy density of 4 J/cm2 was applied to the gingival 
surface after periodontal treatment on the first, second, and seventh days. Each of the LLLT and control groups was 
divided into two groups as smoking and non-smoking patients to investigate the effect of smoking on treatment. Gingival 
crevicular fluid samples were collected from all patients and clinical parameters were recorded on baseline, the first, 
third, and sixth months after treatment.Matrixmetalloproteinase-1, tissue inhibitor matrix metalloproteinase-1, transforming 
growth factor-b1, and basic-fibroblast growth factor levels in the collected gingival crevicular fluid were measured.
Results: The primary outcome variable in this study was change in gingival bleeding and inflammation. At all time 
points, the LLLT group showed significantly more improvement in sulcus bleeding index (SBI), clinical attachment level, 
and probing depth (PD) levels compared to the control group (P <0.001). There were clinically significant improvements 
in the laser-applied smokers’ PD and SBI levels compared to smokers to whom a laser was not applied, between 
the baseline and all time points (P <0.001) (SBI score: control group 1.12, LLLT group 1.49; PD: control group 1.21 mm, 
LLLT group 1.46 mm, between baseline and 6months). Transforming growth factor-b1 levels and the ratio of matrix 
metalloproteinase-1 to tissue inhibitor matrix metalloproteinase-1 decreased significantly in both groups at 1, 3, and 
6 months after periodontal therapy (P <0.001). Basic-fibroblast growth factor levels significantly decreased in both 
groups in the first month after the treatment, then increased in the third and sixth months (P <0.005). Nomarker level 
change showed significant differences between the groups (P <0.05).
Conclusion: LLLT as an adjunctive therapy to non-surgical periodontal treatment improves periodontal healing.
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Low-Level Lasers as an Adjunct in Periodontal Therapy in Patients with 
Diabetes Mellitus
Radmila Obradović, Ph.D.,1 Ljiljana Kesić, Ph.D.,1 Dragan Mihailović, Ph.D.,2 Goran Jovanović, Ph.D.,3 Slobodan Antić, 
Ph.D.,4 and Zlata Brkić, Ph.D.5 

Departments of 1Periodontology and Oral Medicine and 3Oral Surgery, 2Institute of Pathology, and 4Clinic for Endocrinology, 
Faculty of Medicine, University of Niš, Niš, Serbia. 5Department of Oral, Teeth and Periodontal Disease, Military Medical 
Academy, University of Belgrade, Belgrade, Serbia.

Abstract
Background: Diabetes mellitus (DM) increases the risk of periodontitis, and severe periodontitis often coexists with 
severe DM. The proposed dual pathway of tissue destruction suggests that control of chronic periodontal infection 
and gingival inflammation is essential for achieving long-term control of DM. The purpose this study is to evaluate the 
effects of low-level laser therapy (LLLT) by exfoliative cytology in patients with DM and gingival inflammation.
Subjects and Methods: Three hundred patients were divided in three equal groups: Group 1 consisted of patients 
with periodontitis and type 1 DM, Group 2 of patients with periodontitis and type 2 DM, and Group 3 of patients with 
periodontitis (control group). After oral examination, smears were taken from gingival tissue, and afterward all of the 
patients received oral hygiene instructions, removal of dental plaque, and full-mouth scaling and root planing. A split-
mouth design was applied; on the right side of jaws GaAlAs LLLT (670 nm, 5mW, 14 min/day) (model Mils 94; Optica 
Laser, Sofia, Bulgaria) was applied for five consecutive days. After the therapy was completed, smears from both 
sides of jaws were taken. The morphometric analysis was done using the National Institutes of Health Image software 
program and a model NU2 microscope (Carl Zeiss, Jena, Germany).
Results: Investigated parameters were significantly lower after therapy compared with values before therapy. After therapy 
on the side subjected to LLLT, there was no significantly difference between patients with DM and the control group.
Conclusions: It can be concluded that LLLT as an adjunct in periodontal therapy reduces gingival inflammation in 
patients with DM and periodontitis.

Journal of Dental Lasers • July - December 2013 • Issue 2 • Vol 7

Effect of low power diode laser 810 nm on TGF-β1 level in GCF in aggressive 
periodontitis
Ali Saafan, Hani El-Nahass1, Amal S Nasr2, Ramiz Radwan3 
Department of Dental Laser Applications, National Institute of Laser Enhanced Sciences, Cairo University, 
1Lecturer of Periodontology, Faculty of Oral and Dental Medicine, University, 2Lecturer of Clinical Pathology, Faculty of 
Medicine, Cairo University, 3Bachelor of Dental Surgery, October 6th University, Cairo

Abstract
Objective: To evaluate the effect of low power diode laser (LPDL) 810 nm as an adjunct to nonsurgical treatment of mild 
to moderate aggressive periodontitis (AgP). Background: AgP is a rapidly progressive severe form of periodontitis; 
conventional treatment depends on the concept of plaque control and bacterial eradication. Scaling and root planning 
(SRP) is the basic periodontal treatment, has its limitations, so new treatment modalities are needed. 
Materials and Methods: The use of low power laser was suggested as an adjunct to periodontal treatment, as it was 
proven earlier to have a positive biomodulatory effect on biological tissues if suitable parameters were used for the 
condition in hand. A split-mouth design clinical trial was performed. The laser group received both SRP plus laser, 
and the control group only received SRP. The clinical evaluation included periodontal pocket depth (PPD), clinical 
attachment loss (CAL), plaque index (PI), modified gingival index (MGI), and gingival recession (GR), were taken at 
baseline and at 3 months. Transforming growth factor beta 1 (TGF-β1) was screened by sampling gingival crevicular 
fluid (GCF) at baseline and at 1, 2, 3, and 4 weeks after treatment. 
Results: Showed a significant decrease of PPD and CAL in favor of laser group. PI, MGI, and GR showed no significant 
difference between both groups. TGF-β1 mean percentage showed a significant steady decrease in the laser group. 
Conclusion: Low power laser parameters in this clinical trial can be used as an adjunct to SRP in treatment of mild to 
moderate AgP.
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Clinical Study of the Gingiva Healing after Gingivectomy and Low-Level 
Laser Therapy 
JOSÉ CLÁUDIO FARIAAMORIM, M.Sc.,1 GERDAL ROBERTO DE SOUSA, M.Sc.,1 LÍVIO DE BARROS SILVEIRA, M.Sc.,1 
RENATO ARAÚJO PRATES, M.Sc.,2 MARCOS PINOTTI, PH.D.,1 and MARTHA SIMÕES RIBEIRO, Ph.D.2  
1Department of Mechanical Engineering, Pampulha, Belo Horizonte, Brazil. 
2Center for Lasers and Applications, Cidade Universitária, São ,Brazil.

ABSTRACT
Objective: The purpose of this study was to investigate gingival healing after gingivectomy and adjunctive use of low-
level laser therapy (LLLT). 
Background Data:LLLT has been used in animal experiments to examine the influence of laser radiation on the wound 
healing process since the 1960s. However, clinical trials in dentistry are scarce, and most of them refer to treatment 
after extraction of the third molars, with only a few reports in the area of periodontics. 
Methods: Twenty patients with periodontal disease were selected, and treatment was planned for gingivectomy to 
bilateral maxillary and mandibular premolar teeth. After surgery, one side was submitted to LLLT using a 685-nm 
wavelength, output power of 50 mW, and energy density of 4 J/cm2. The other side was used as the control and did 
not receive laser irradiation. Healing was evaluated, clinically and biometrically, immediately post-surgery and at days 
3, 7, 14, 21, 28, and 35. Results were submitted to statistical analysis. 
Results: Biometrical evaluation indicated a significant improvement in healing for the laser group at 21 and 28 days. 
Clinical evaluation showed better repair for the laser group, mainly after the third day. 
Conclusion: LLLT was an effective adjunctive treatment that appeared to promote healing following gingivectomy. 

Extractions
Macedonian Journal of Medical Sciences. 2010 Sep 15; 3(3):303-306

A Randomized Double Blind Clinical Study on the Efficacy of Low Level Laser 
Therapy in Reducing Pain After Simple Third Molar Extraction
Neveen Abou El-Soud, Hanaa El Shenawy 
Complementary Medicine Department and Oral Surgery & Medicine Department, National Research Center, Cairo, Egypt

Abstract
Aim: The aim of this clinical study was to test the efficacy of Low level laser therapy (LLLT) in controlling post-operative 
pain after simple third molar extraction in a double blind, randomized placebo control study.
Material and Methods: Sixty healthy adults undergoing simple third molar extraction under local anesthesia (2% 
lidocaine with epinephrine 1:80.000) were selected in the study. 30 patients received a soft laser with an 870 nm wave 
length applied intra-orally from a distance of 1 cm for 10 minutes after extraction procedure. The energy output was 4 
J/cm2, with constant power density of 50 mW. Laser treatment was simulated in the other 30 patients. Patients were 
instructed to evaluate their postoperative pain through out 7 days after extraction using a visual analogue scale (VAS).
Results: Results showed that the pain level in the laser group was lower than in the placebo group throughout the 7 
day follow up period. The differences were significant starting from second postoperative day and continue all through 
the 7 day follow up period (Mann-Whitney U – test, p<0.05).
Conclusion: We suggest that the use of low power laser irradiation is a promising therapy in reducing the post-operative 
pain after third molars extraction.
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Endodontics
Journal of Lasers in Medical Sciences • Volume 2 • Number 4 • Autumn 2011

Pain Reduction Using Low Level Laser Irradiation in Single-Visit Endodontic 
Treatment
Mohammad Asnaashari1, Shadi Mohebi 2, Payam Paymanpour 3 

1 School of Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
2Laser Center of School of Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran 
3Department of Endodontics, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Abstract:
Introduction: Post-endodontic treatment pain is a relatively common condition which needs analgesics for patient’s pain 
relief. Low-level laser therapy (LLLT) is suggested as a non-pharmacological and non-invasive treatment for dealing with 
painful conditions. The purpose of this study was to evaluate the pain relief effect of LLLT after endodontic treatment.
Methods: Eighty patients randomly received either LLLT (n=40), or placebo laser (n=40) after the completion of 
endodontic treatment for their first permanent upper or lower molars. In the laser group, the patients received a single 
course of low level laser therapy (Whitening Lase II- Laser DMC, Samsung, Korea) for 80 second (a dose = 70 j/cm²) 
per tooth. Intensity of post treatment pain was recorded using a questionnaire (The McGill Pain Questionnaire) and a 
numeric rating scale (Visual Analogue Scale {VAS}) at 4, 8, 12, 24, and 48 hours. VAS is a 10 cm line with “no pain” at 
one end, and “worst pain imaginable” at the other end. This method makes it possible to quantify pain levels. T-test 
and Chi-square test were used for data statistical analyses.
Results: Compared to the placebo group, post-endodontic pain was significantly reduced in LLLT group at 4, 8, 12, 
and 48 hours (P<0.05). But the difference between the two groups was not significant at 24 hours after endodontic 
treatment (P>0.05).
Conclusion: Regarding the significant pain reduction in LLLT group at 4, 8, 12, and 48 hours after endodontic treatment, 
LLLT seems to be an effective and nonpharmacological approach for the reduction of post-endodontic treatment pain.

Int. J. Oral Maxillofac. Surg. 2004; 33: 38–41

Efficacy of low level laser therapy in reducing postoperative pain after 
endodontic surgery—A randomized double blind clinical study
M. B. Kreisler1, H. Al Haj1, N. Noroozi1, B. Willershausen2, B. d’Hoedt1 
1Department of Oral Surgery, 2Department of Operative Dentistry, Johannes Gutenberg University Mainz, Augustusplatz 2, 55131 
Mainz, Germany

Abstract
The aim of the study was to evaluate the effect of low level laser application on postoperative pain after endodontic 
surgery in a double blind, randomized clinical study. Fifty-two healthy adults undergoing endodontic surgery were 
included into the study. Subsequently to suturing, 26 patients had the operation site treated with an 809 nm-GaAlAs-
laser (oralaser voxx, Oralia GmbH, Konstanz, Germany) at a power output of 50 mW and an irradiation time of 150 s. 
Laser treatment was simulated in further 26 patients. Patients were instructed to evaluate their postoperative pain on 7 
days after surgery by means of a visual analogue scale (VAS). The results revealed that the pain level in the laser group 
was lower than in the placebo group throughout the 7 day follow-up period. The differences, however, were significant 
only on the first postoperative day (Mann–Whitney U-test, P<0.05). Low level laser therapy can be beneficial for the 
reduction of postoperative pain. Its clinical efficiency and applicability with regard to endodontic surgery, however, 
require further investigation. This is in particular true for the optimal energy dosage and the number of laser treatments 
needed after surgery.
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Dentin hypersensitivity
J Clin Periodontol. 2013 Jan;40(1):53-64. doi: 10.1111/jcpe.12011. Epub 2012 Oct 11.

In-office treatment for dentin hypersensitivity: a systematic review and 
network meta-analysis.
Lin PY, Cheng YW, Chu CY, Chien KL, Lin CP, Tu YK. 
Department of Dentistry, School of Dentistry, National Taiwan University and National Taiwan University Hospital, Taipei, 
Taiwan.

Abstract
AIM: Dentin hypersensitivity, caused by the exposure and patency of dentinal tubules, can affect patients' quality of life. 
The aim of this study was to undertake a systematic review and a network meta-analysis, comparing the effectiveness 
in resolving dentin hypersensitivity among different in-office desensitizing treatments.
MATERIALS AND METHODS: A literature search was performed with electronic databases and by hand until December 
2011. The included trials were divided into six treatment groups as placebo, physical occlusion, chemical occlusion, 
nerve desensitization, laser therapy and combined treatments. The treatment effects between groups were estimated 
with standardized mean differences by using a Bayesian network meta-analysis.
RESULTS: Forty studies were included. The standardized mean difference between placebo and physical occlusion 
was -2.57 [95% credible interval (CI): -4.24 to -0.94]; placebo versus chemical occlusion was -2.33 (95% CI: -3.65 to 
-1.04); placebo versus nerve desensitization was -1.72 (95% CI: -4.00 to 0.52); placebo versus laser therapy was -2.81 
(95% CI: -4.41 to -1.24); placebo versus combined treatment was -3.47 (95% CI: -5.99 to -0.96). The comparisons of the 
five active treatments showed no significant differences.
CONCLUSIONS: The results from network meta-analysis showed that most active treatment options had significantly 
better treatment outcome than placebo.

J Clin Periodontol 2013; 40: 53–64 doi: 10.1111/jcpe.12011

In-office treatment for dentin hypersensitivity: a systematic review and 
network meta-analysis
Po-Yen Lin1,3, Ya-Wen Cheng1, Chia-Yi Chu1,3, Kuo-Liong Chien2, Chun-Pin Lin1 and Yu-Kang Tu2 

1Department of Dentistry, School of Dentistry, National Taiwan University and National Taiwan University Hospital, Taipei, 
Taiwan; 
2Institute of Epidemiology and Preventive Medicine, College of Public Health, National Taiwan University, Taipei, Taiwan; 
3Department of Dentistry, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan

Abstract
Aim: Dentin hypersensitivity, caused by the exposure and patency of dentinal tubules, can affect patients’ quality of life. 
The aim of this study was to undertake a systematic review and a network meta-analysis, comparing the effectiveness 
in resolving dentin hypersensitivity among different in-office desensitizing treatments.
Materials and Methods: A literature search was performed with electronic databases and by hand until December 2011. 
The included trials were divided into six treatment groups as placebo, physical occlusion, chemical occlusion, nerve 
desensitization, laser therapy and combined treatments. The treatment effects between groups were estimated with 
standardized mean differences by using a Bayesian network meta-analysis.
Results: Forty studies were included. The standardized mean difference between placebo and physical occlusion 
was 2.57 [95% credible interval (CI): 4.24 to 0.94]; placebo versus chemical occlusion was 2.33 (95% CI: 3.65 to 1.04); 
placebo versus nerve desensitization was 1.72 (95% CI: 4.00 to 0.52); placebo versus laser therapy was 2.81 (95% CI: 
4.41 to 1.24); placebo versus combined treatment was 3.47 (95% CI: 5.99 to 0.96). The comparisons of the five active 
treatments showed no significant differences.
Conclusions: The results from network meta-analysis showed that most active treatment options had significantly 
better treatment outcome than placebo.
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Clinical evaluation of Er,Cr:YSGG and GaAlAs laser therapyfor treating 
dentine hypersensitivity: A randomizedcontrolled clinical trial 
Hasan Guney Yilmaz a,*, Sevcan Kurtulmus-Yilmaz b, Esra Cengiz c, Hakan Bayindir a, Yasar Aykac d 

a Department of Periodontology, Faculty of Dentistry, Near East University, Mersin 10, Turkey 
b Department of Prosthodontics, Faculty of Dentistry, Near East University, Mersin 10, Turkey 
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Abstract
Objective: The advent of dental lasers has raised another possible treatment option for dentine hypersensitivity (DH) 
and has become a research interest in the last decades. The aim of this randomized, controlled, double-blind, split 
mouth, clinical study was to evaluate and compare the desensitizing effects of erbium, chromium-doped:yttrium, 
scandium, gallium and garnet (Er,Cr:YSGG) to galium–aluminium–arsenide (GaAlAs) laser on DH.
Methods: Fifty-one patients participated in this study for a total of 174 teeth. DH was assessed for all groups with a 
visual analog scale. For each patient, the teeth were randomized to three groups. In the diode laser group, sensitive 
teeth were irradiated with the GaAlAs laser at 8.5 J/cm2 energy density. In the Er,Cr:YSGG laser group, sensitive teeth 
were irradiated with Er,Cr:YSGG laser in the hard tissue mode using a none-contact probe at an energy level of 0.25W 
and repetition rate of 20 Hz, 0% water and 10% air. In the control group no treatment was performed. Treatment time 
was 60 s for GaAlAs laser and 30 s for Er,Cr:YSGG laser.
Results: When compared with the control group and baseline data, in both laser groups, laser irradiation provided a 
desensitizing effect immediately after treatment and this effect was maintained throughout the study (p < 0.05). No 
significant differences between Er,Cr:YSGG and GaAlAs laser groups were found at any follow-up examination (p > 0.05).
Conclusion: Based on these findings, it may be concluded that both Er,Cr:YSGG and GaAlAs lasers were effective in 
the treatment of DH following a single application.
©2011 Elsevier Ltd. All rights reserved.
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Orthodontics
Am J Orthod Dentofacial Orthop. 2012 Mar;141(3):289-97. doi: 10.1016/j.ajodo.2011.09.009.

Efficacy of low-intensity laser therapy in reducing treatment time and 
orthodontic pain: a clinical investigation
Doshi-Mehta G, Bhad-Patil WA. 
Department of Orthodontics and Dentofacial Orthopedics, Government Dental College and Hospital, Nagpur, Maharashtra, 
India. leeniket@gmail.com

Abstract
INTRODUCTION: The long duration of orthodontic treatment is a major concern for patients. A noninvasive method of 
accelerating tooth movement in a physiologic manner is needed. The aim of this study was to evaluate of the efficacy 
of low-intensity laser therapy in reducing orthodontic treatment duration and pain.
METHODS: Twenty patients requiring extraction of first premolars were selected for this study. We used a randomly 
assigned incomplete block split-mouth design. Individual canine retraction by a nickel-titanium closed-coil spring was 
studied. The experimental side received infrared radiation from a semiconductor (aluminium gallium arsenide) diode 
laser with a wavelength of 810 nm. The laser regimen was applied on days 0, 3, 7, and 14 in the first month, and 
thereafter on every 15th day until complete canine retraction was achieved on the experimental side. Tooth movement 
was measured on progress models. Each patient's pain response was ranked according to a visual analog scale.
RESULTS: An average increase of 30% in the rate of tooth movement was observed with the low-intensity laser therapy. 
Pain scores on the experimental sides were significantly lower compared with the control sides.
CONCLUSIONS: Low-intensity laser therapy is a good option to reduce treatment duration and pain.
Copyright © 2012 American Association of Orthodontists. Published by Mosby, Inc.
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Efficacy of low-intensity laser therapy in reducing treatment time and 
orthodontic pain: A clinical investigation
Gauri Doshi-Mehtaa and Wasundhara A. Bhad-Patilb 
From the Department of Orthodontics and Dentofacial Orthopedics, Government. Dental College and Hospital, Nagpur, 
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aPostgraduate student.   bAssistant professor and head.

Introduction: The long duration of orthodontic treatment is a major concern for patients. A noninvasive method of 
accelerating tooth movement in a physiologic manner is needed. The aim of this study was to evaluate of the efficacy 
of low-intensity laser therapy in reducing orthodontic treatment duration and pain. 
Methods: Twenty patients requiring extraction of first premolars were selected for this study. We used a randomly 
assigned incomplete block split-mouth design. Individual canine retraction by a nickel-titanium closed-coil spring was 
studied. The experimental side received infrared radiation from a semiconductor (aluminium gallium arsenide) diode 
laser with a wavelength of 810 nm. The laser regimen was applied on days 0, 3, 7, and 14 in the first month, and 
thereafter on every 15th day until complete canine retraction was achieved on the experimental side. Tooth movement 
was measured on progress models. Each patient’s pain response was ranked according to a visual analog scale. 
Results: An average increase of 30% in the rate of tooth movement was observed with the low-intensity laser therapy. 
Pain scores on the experimental sides were significantly lower compared with the control sides. 
Conclusions: Low-intensity laser therapy is a good option to reduce treatment duration and pain. (Am J Orthod 
Dentofacial Orthop 2012;141:289-97)
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COMPARING THE 810NM DIODE LASER WITH CONVENTIONAL SURGERY 
IN ORTHODONTIC SOFT TISSUE PROCEDURES
I. N. IZE-IYAMU1, B. D. SAHEEB2 and B. E. EDETANLEN2 
1Departments of Preventive Dentistry, and 2Oral and Maxillofacial Surgery, University of Benin Teaching  
Hospital, Benin City, Nigeria 
Corresponding Author: Dr I.N. Ize-Iyamu. Email: idiaize@yahoo.com

SUMMARY
Aim: To compare the use of the 810nm diode laser with conventional surgery in the management of soft tissue 
mucogingival problems associated with orthodontic treatment.
Methods: Orthodontic patients requiring different soft tissue surgical procedures were randomly assigned to receive 
conventional surgery or soft tissue diode laser, (wavelength 810 nm).
Main outcome measures: Parameters documented include the type of anaesthesia used, intra and post operative pain, 
bleeding, the use of scalpel and sutures. The chi-squared test was used to test for significance at 95% confidence 
level. Probability values (p-values) less than 0.05 were regarded as significant.
Results: Only 2(16.7%) of the procedures carried out with the soft tissue laser required infiltration anaesthesia compared 
to 10 (90.9%) with conventional surgery and this was significant (P<0.001). Post operative pain was significantly reduced 
in all cases treated with the diode laser (P<0.001). There was also a significant difference (P<0.05) in post operative 
bleeding in all cases treated with the diode laser. No sutures were used in all soft tissue cases managed with the diode 
laser and this was significant (P<0.001). There was no statistically significant difference in treatment time in the use of 
the laser compared with conventional surgery.
Conclusion: Orthodontic patients treated with the diode laser required less infiltration anaesthesia, had reduced 
bleeding during and after surgery, rapid postoperative haemostasis, elimination of the need for sutures and an 
improved postoperative comfort and healing.
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Wounds and infection
Journal of Clinical and Diagnostic Research. 2014 Feb, Vol-8(2):218-221

Efficacy of Low-Level Laser Therapy in Treatment of Recurrent Aphthous 
Ulcers – A Sham Controlled, Split Mouth Follow Up Study
Hersheal Aggarwal1, Mohit Pal Singh2, Prashant Nahar3, Hemant Mathur4, Sowmya GV5 

1Private Practitioner, Department of Oral Medicine and Radiology, Pacific Dental College and Hospital, Udaipur, Rajasthan, 
India.; 2Professor and HOD, Department of Oral Medicine and Radiology, Pacific Dental College and Hospital, Udaipur, 
Rajasthan, India.; 3Professor, Department of Oral Medicine and Radiology, Pacific Dental College and Hospital, Udaipur, 
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ABSTRACT
Introduction: Apthous ulcers, commonly referred to as canker sores, are the most common ulcerative lesions of the 
oral mucosa. These are usually painful and are associated with redness, and occasional bleeding from the affected 
area(s). The aims of treatment are to reduce pain and healing time.
Aims: To assess clinically the efficacy of Low-level laser therapy (LLLT) on recurrent aphthous ulcers for reduction of 
pain, lesion size, and healing time and to compare the results with those of a sham control group.
Settings and Design: A total of 30 patients who presented with two separate aphthous ulcers were included in the 
study. Each lesion was randomly allotted to either the active treatment group or the sham control group.
Materials and Methods: Lesions which were included in the active group were treated with LLLT in a single sitting, 
which was divided into four sessions. Lesions in the sham control group were subjected to similar treatment without 
activating the LASER unit. Each patient was evaluated for pain, lesion size, and complete healing at the following 
intervals; immediately post LLLT and one day, two days, and three days follow up.
Statistical Analysis : The Student’s t-test was used for statistical evaluation of the data.
Results: Complete resolution of the ulcers in the active group was 3.05 ± 1.10 days as compared to 8.90 ± 2.45 days 
in the sham control group. Immediately, post the LLLT application, complete pain relief was observed in 28 of the 30 
patients of the active group.
Conclusion: LLLT was effective in relieving pain and reducing the healing time during the treatment of aphthous ulcers.

Int J Immunopathol Pharmacol. 2010 Oct-Dec;23(4):1167-76.

Inhibition of HSV-1 replication by laser diode-irradiation: possible mechanism 
of action
Donnarumma G, De Gregorio V, Fusco A, Farina E, Baroni A, Esposito V, Contaldo M, Petruzzi M, Pannone G, Serpico R. 
Source: Department of Experimental Medicine, Microbiology and Clinical Microbiology Section, Second University of Naples, 
Italy. giovanna.donnarumma@unima2.it 

Abstract
Herpes labialis are the most frequent clinical manifestations of HSV-1 infection. Epithelial cells are able to respond 
to HSV-1 presence inducing the expression of IL-6, IL-1, TNF-α and IL-8. These proinflammatory cytokines have a 
function in the acutephase response mediation, chemotaxis, inflammatory cell activation and antigenpresenting cells. 
In the human epithelial cell models, it has been demonstrated that, after an early induction of proinflammatory host 
response, HSV-1 down-modulates the proinflammatory cytokine production through the accumulation of two viral 
proteins, ICP4 and ICP27, whose transcription is induced by tegument protein VP16. These viral proteins, through 
the decreasing of stabilizing the mRNAs of proinflammatory genes, delay cytokine production to an extent that 
allows the virus to replicate. Moreover, viral transactivating proteins, ICP-0 and VP-16 induce IL-10 expression. The 
conventional treatment of herpes labialis involves the topical and systemic use of antiviral drugs but it is necessary 
to find new therapies that can act in a selective and non-cytotoxic manner in viral infection. Laser diode therapy has 
been considered as a non-invasive alternative treatment to the conventional treatment of herpes labialis in pain 
therapy, in modulation of inflammation and in wound healing. This study aims to report a possible mechanism of action 
of laser diode irradiation in prevention and reduction of severity of labial manifestations of herpes labialis virus. We 
investigated, in an in vitro model of epithelial cells HaCat, the laser-effect on HSV-1 replication and we evaluated the 
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modulation of expression of certain proinflammatory cytokines (TNF-α, IL-1β and IL-6), antimicrobial peptide HBD2, 
chemokine IL-8 and the immunosuppressive cytokine, IL-10. Our results lead us to hypothesize that LD-irradiation acts 
in the final stage of HSV-1 replication by limiting viral spread from cell to cell and that laser therapy acts also on the host 
immune response unblocking the suppression of proinflammatory mediators induced by accumulation of progeny 
virus in infected epithelial cells.

Support Care Cancer (2011) 19:1069–1077. DOI 10.1007/s00520-011-1202-0. Received: 26 August 2010 / Accepted: 30 
May 2011 / Published online: 10 June 2011. © Springer-Verlag 2011

A systematic review with meta-analysis of the effect of low-level laser therapy 
(LLLT) in cancer therapy-induced oral mucositis
Jan Magnus Bjordal1 • Rene-Jean Bensadoun2 • Jan Tunèr3 • Lucio Frigo4 • Kjersti Gjerde5 • Rodrigo AB Lopes-Martins6 
1Centre for Evidence-Based Practice, Bergen University College-HiB, Moellendalsvn. 6, 5009 Bergen, Norway. e-mail: jmb@hib.no 
2Service d’Oncologie Radiothérapique, CHU de Poitiers, BP 577, 86021 Poitiers Cedex, France 
3Grängesberg Dental Clinic, Grängesberg, Sweden 
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Abstract
Purpose: The purpose of this study is to review the effects of low-level laser therapy (LLLT) in the prevention and 
treatment of cancer therapy-induced oral mucositis (OM).
Methods: A systematic review and meta-analysis of randomised placebo-controlled trials of LLLT performed during 
chemotherapy or radiation therapy in head and neck cancer patients.
Results: We found 11 randomised placebo-controlled trials with a total of 415 patients; methodological quality was 
acceptable at 4.10 (SD±0.74) on the 5-point Jadad scale. The relative risk (RR) for developing OM was significantly 
(p=0.02) reduced after LLLTcompared with placebo LLLT (RR= 2.03 (95% CI, 1.11 to 3.69)). This preventive effect of LLLT 
improved to RR=2.72 (95% CI, 1.98 to 3.74) when only trials with adequate doses above 1 J were included. For treatment 
of OM ulcers, the number of days with OM grade 2 or worse was significantly reduced after LLLT to 4.38 (95% CI, 3.35 
to 5.40) days less than placebo LLLT. Oral mucositis severity was also reduced after LLLT with a standardised mean 
difference of 1.33 (95% CI, 0.68 to 1.98) over placebo LLLT. All studies registered possible side-effects, but they were 
not significantly different from placebo LLLT.
Conclusions: There is consistent evidence from small highquality studies that red and infrared LLLTcan partly prevent 
development of cancer therapy-induced OM. LLLT also significantly reduced pain, severity and duration of symptoms 
in patients with cancer therapy-induced OM.
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Photomed Laser Surg. 2011 Oct;29(10):707-10.

Treatment of persistent idiopathic facial pain (PIFP) with a low-level energy 
diode laser
Yang HW1, Huang YF. 
Author information: 1Oral Medicine Center, Chung Shan Medical University Hospital, 110 Jiang-Guo N. Road, Section 1, 
Taichung City, Taiwan.

Abstract
OBJECTIVE:  The purpose of this study was to test the therapeutic efficacy of low- level energy diode laser on persistent 
idiopathic facial pain (PIFP).
BACKGROUND DATA:  PIFP has presented a diagnosis and management challenge to clinicians. Many patients 
were misdiagnosed, which resulted in unnecessary dental procedures. Low-level energy diode laser therapy has 
been applied to different chronic and acute pain disorders, including neck, back, and myofacial pain; degenerative 
osteoarthritis; and headache, and it may be an effective alternative treatment for PIFP.
METHODS:  A total of 16 patients, who were diagnosed with PIFP, were treated with an 800-nm wavelength diode 
laser. A straight handpiece having an end size of 0.8 cm in diameter, or an angled handpiece with an end size of 0.5 
cm in diameter was used. When laser was applied, the handpiece directly contacted the involved symptomatic region 
with an energy density of 105 J/cm(2). Overall pain and discomfort was analyzed with a 10-cm visual analogue scale 
(VAS) before and after treatment.
RESULTS: All patients received diode laser therapy between 1 and 10 times. The average pain score was 7.4 before 
the treatment (ranging from 2.9 to 9.8), and 4.1 after the treatment. An average pain reduction of 43.87% (ranging from 
9.3% to 91.8%) was achieved. The pain remained unchanged at a lower level for up to 12 months.
CONCLUSIONS:  Low-level energy diode laser may be an effective treatment for PIFP.

informa healthcare • Acta Odontologica Scandinavica, 2013; 71: 1112–1117

Evaluation of orofacial function in temporomandibular disorder patients after 
low-level laser therapy
BILGE GÖKÇEN-RÖHLIG1, SELIN KIPIRDI1, EMRAH BACA1, HALUK KESKIN1 & SUICHI SATO2 

1Department of Prosthodontics, Faculty of Dentistry, Istanbul University, Istanbul, Turkey, and 2Department of Oral 
andMaxillofacial Surgery, School of Dentistry, Thoku University, Sendai, Japan

Abstract
Objective: To evaluate the effect of low-level laser therapy on occlusal contact area, occlusal pressure and bite force 
in temporomandibular disorder patients. 
Patients and method: Twenty patients (14 women, six men, mean age 33.1 ± 3.8 years) diagnosed with myofascial pain 
according to the Research Diagnostic Criteria for Temporomandibular Disorder (RDC/TMD) participated in the study. 
Twenty healthy individuals, matched in age and gender, served as a control group. Low-level laser was applied to the 
mastication muscles three times per week, for a total of 10 sessions. The mandibular mobility range was evaluated. The 
maximum bite force, occlusal contact area and occlusal pressure were measured bilaterally with a dental pre-scale 
before and after treatment. All variables were analyzed descriptively. Changes in the masticatory muscle tenderness, 
mandibular movements, maximum bite force, occlusal contact area and occlusal pressure were compared by paired-
sample Student’s t-tests. 
Results: There was a significant increase in the pressure pain threshold of the examined muscles. Mandibular 
movements were significantly improved in all patients. There was also a significant decrease in pain by palpation 
after laser exposure. However, no significant change was found in the maximum bite force, occlusal contact area or 
occlusal pressure after the treatment and also the values after the treatment were still significantly lower than those 
of the healthy individuals. 
Conclusion: This particular type of LLLT is effective at relieving pain but does not provide physical improvement.
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Evaluation of Low-Level Laser Therapy in the Treatment of Temporomandibular 
Disorders
SEDAT ÇETINER, D.D.S., Ph.D., SEVIL A. KAHRAMAN, D.D.S., Ph.D.,and ŞULE YÜCETAŞ, D.D.S., Ph.D. 
Department of Oral and Maxillofacial Surgery, School of Dentistry, Gazi University, Ankara, Turkey.

Abstract
Objective: The purpose of this study was to assess the effectiveness of low-level laser therapy (LLLT) in the treatment 
of myogenic originated temporomandibular disorders (TMD). 
Background Data: Limited studies have demonstrated that LLLT may have a therapeutic effect on the treatment of 
TMD. 
Methods: Thirty-nine patients with myogenic TMD-associated orofacial pain, limited mandibular movements, chewing 
difficulties, and tender points were included in this study. Twenty-four of them were treated with LLLT for 10 sessions 
per day excluding weekends as test group, and 15 patients with the same protocol received placebo laser treatment 
as a control group. These parameters were assessed just before, just after, and 1 month after the treatment.
Results: Maximal mouth-opening improvement, and reductions in pain and chewing difficulty were statistically 
significant in the test group when compared with the control group. Statistically significant improvements were also 
detected between two groups regarding reduction in the number of tender points. 
Conclusion: Based on the results of this placebo-controlled report, LLLT is an appropriate treatment for TMD and 
should be considered as an alternative to other methods.

Clin J Pain. 2010 Sep;26(7):611-6. doi: 10.1097/AJP.0b013e3181e0190d.

Effects of superpulsed low-level laser therapy on temporomandibular joint 
pain
Marini I1, Gatto MR, Bonetti GA. 
Author information: 1Department of Orthodontics and Gnathology, Alma Mater Studiorum University of Bologna, Bologna, Italy.

Abstract
OBJECTIVES: A randomized double-blind study was conducted to compare the efficacy of superpulsed low-level laser 
therapy (SLLLT) with nonsteroidal anti-inflammatory drugs in the treatment of pain caused by temporomandibular joint 
disorders.
METHODS: A total of 99 patients with temporomandibular joint disorders, secondary to disc displacement without 
reduction or osteoarthritis were randomly divided into 3 groups. Thirty-nine patients received SLLLT in 10 sessions 
over 2 weeks, 30 patients received ibuprofen 800 mg twice a day for 10 days, and 30 patients received sham laser 
as placebo in 10 sessions over 2 weeks. Pain intensity was measured by visual analog scale at baseline, 2, 5, 10, and 
15 days of treatment. Mandibular function was evaluated by monitoring active and passive mouth openings and right 
and left lateral motions at baseline, 15 days, and 1 month of treatment. Magnetic resonance imaging was performed 
at baseline and the end of therapy.
RESULTS: Mean visual analog scale pain scores in SLLLT group was significantly lower than in nonsteroidal anti-
inflammatory drug group and control group (P=0.0001) from fifth day up to the end of the observation period. As for 
active and passive mouth openings and right and left lateral motions, superiority of SLLLT was evident 1 month after 
treatment (interaction time treatment, P=0.0001).
DISCUSSION: Mandibular function improved in all SLLLT patients proving the effectiveness in the treatment of 
pain, as demonstrated by a significant improvement in clinical signs and symptoms of temporomandibular joint disc 
displacement without reduction and osteoarthritis at the end of treatment and stability over a period of 1 month.
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Effectiveness of low-level laser therapy in temporomandibular disorder
Sevinc Kulekcioglu1, Koncuy Sivrioglu1, Orhan Ozcan1, and Mufit Parlak2

1Department of Physical Medicine and Rehabilitation,  
2Department of Radiology, Uludag University School of Medicine, Bursa, Turkey

Objective: To investigate the effectiveness of low-level laser therapy in the treatment of temporomandibular disorder 
and to compare treatment effects in myogenic and arthrogenic cases.
Methods: Thirty-five patients were evaluated by magnetic resonance imaging and randomly allocated to active 
treatment (n~20) and placebo treatment (n~15) groups. In addition to a daily exercise program, all patients were treated 
with fifteen sessions of low-level laser therapy. Pain, joint motion, number of joint sounds and tender points were 
assessed.
Results: Significant reduction in pain was observed in both active and placebo treatment groups. Active and passive 
maximum mouth opening, lateral motion, number of tender points were significantly improved only in the active 
treatment group. Treatment effects in myogenic and arthrogenic cases were similar.
Conclusion: Low-level laser therapy can be considered as an alternative physical modality in the management of 
temporomandibular disorder.

Journal of Regenerative Medicine & Tissue Engineering ISSN 2050-1218

Use of low level laser therapy in the treatment of persistent idiopathic 
orofacial pain and traumatic trigeminal neuropathy- a pilot study
Vanja Vucicevic Boras1, Ivica Richter2, Natasa Zorat3, Danica Vidovic Juras1, Vlaho Brailo1 and Ana Andabak Rogulj1* 
*Correspondence: anaandabak@gmail.com 
1Department of Oral Medicine, School of Dentistry, Gunduliceva 5 and Clinical Hospital Center Zagreb, Croatia. 
2Dental Unit Fužine, Fužine, Croatia. 
3Department of Oral Medicine, School of Dentistry, Gunduliceva 5, Croatia.

Abstract
Background: Nerve recovery in the orofacial region is not completely satisfactory. Nowadays, low level laser therapy 
(LLLT) has been recognized and accepted as a possible therapeutic option in various states of nerve damage 
throughout the body. LLLT is noninvasive and there are only few contraindications for its use. Therefore, the effect of 
LLLT on patients with idiopathic orofacial pain and traumatic trigeminal neuropathy was assesed.
Methods: Twenty one patient was enrolled in this pilot study, there were 10 patients with persistent idiopathic facial 
pain (PIFP) and 11 patients with traumatic trigeminal neuropathy (TTN). Each patient was treated once daily in 10 
sessions using a GaAlAs laser (830 nm, 3 W, 50 ms, 50 Hz which is equivalent to an energy density of 1.5 J/cm2). The 
outcome ot LLLT was evaluated by means of a patient survey on the relief of symptoms (0=no imporvement,1=partial 
improvement, 2=complete improvement). Statistical analysis was performed by use of descriptive statistics and when 
needed by use of chi-square test. Values lower than 0.05 were considered as significant.
Results: Complete improvement of symptoms was seen in 70% of the patients with PIFP and in 36.4% of patients with 
TTN. LLLT showed no improvement in 10% with PIFP and 45.4% of patients with TTN.
Conclusion: It might be concluded that LLLT is beneficial in patients with persistent idiopathic orofacial pain and 
traumatic trigeminal neuropathy.
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Acute Low Back Pain with Radiculopathy: A Double-Blind, Randomized, 
Placebo-Controlled Study
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Abstract
Objective: The aim of this study was to investigate the clinical effects of low-level laser therapy (LLLT) in patients with 
acute low back pain (LBP) with radiculopathy. 
Background Data: Acute LBP with radiculopathy is associatedwith pain and disability and the important pathogenic 
role of inflammation. LLLT has shown significant antiinflammatory effects in many studies. 
Materials and Methods: A randomized, double-blind, placebo-controlled trial was performed on 546 patients. Group A 
(182 patients) was treated with nimesulide 200mg=day and additionally with active LLLT; group B (182 patients) was 
treated only with nimesulide; and group C (182 patients) was treated with nimesulide and placebo LLLT. LLLT was 
applied behind the involved spine segment using a stationary skin-contact method. Patients were treated 5 times 
weekly, for a total of 15 treatments, with the following parameters: wavelength 904 nm; frequency 5000 Hz; 100-mW 
average diode power; power density of 20mW/cm2 and dose of 3 J/cm2; treatment time 150 sec at whole doses of  
12 J/cm2. The outcomes were pain intensity measured with a visual analog scale (VAS); lumbar movement, with a modified 
Schober test; pain disability, with Oswestry disability score; and quality of life, with a 12-item short-form health survey 
questionnaire (SF-12). Subjects were evaluated before and after treatment. Statistical analyses were done with SPSS 11.5.
Results: Statistically significant differences were found in all outcomes measured ( p<0.001), but were larger in group A 
than in B ( p<0.0005) and C ( p<0.0005). The results in group C were better than in group B ( p<0.0005).
Conclusions: The results of this study show better improvement in acute LBP treated with LLLT used as additional therapy. 
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Summary
Background: Neck pain is a common and costly condition for which pharmacological management has limited evidence 
of efficacy and side-effects. Low-level laser therapy (LLLT) is a relatively uncommon, non-invasive treatment for neck 
pain, in which non-thermal laser irradiation is applied to sites of pain. We did a systematic review and meta-analysis of 
randomised controlled trials to assess the efficacy of LLLT in neck pain.
Methods: We searched computerised databases comparing efficacy of LLLT using any wavelength with placebo or 
with active control in acute or chronic neck pain. Effect size for the primary outcome, pain intensity, was defined as a 
pooled estimate of mean difference in change in mm on 100 mm visual analogue scale.
Findings: We identified 16 randomised controlled trials including a total of 820 patients. In acute neck pain, results of 
two trials showed a relative risk (RR) of 1•69 (95% CI 1•22—2•33) for pain improvement of LLLT versus placebo. Five 
trials of chronic neck pain reporting categorical data showed an RR for pain improvement of 4•05 (2•74—5•98) of 
LLLT. Patients in 11 trials reporting changes in visual analogue scale had pain intensity reduced by 19•86 mm (10•04—
29•68). Seven trials provided follow-up data for 1—22 weeks after completion of treatment, with short-term pain relief 
persisting in the medium term with a reduction of 22•07 mm (17•42—26•72). Side-effects from LLLT were mild and not 
different from those of placebo.
Interpretation: We show that LLLT reduces pain immediately after treatment in acute neck pain and up to 22 weeks 
after completion of treatment in patients with chronic neck pain.




