Helps Periodontal Ligament Healing
J Periodontal Implant Sci. 2010 Jun;40(3):105-10. Epub 2010 Jun 25.
Biological effects of a semiconductor diode laser on human periodontal ligament fibroblasts.
RESULTS: At all energy fluencies of laser irradiation, PDLFs proliferation gradually increased for 72 hours without any significant differences compared with the control over the entire period taken together. However, an increment of cell proliferation significantly greater than in the control occurred between 24 and 48 hours at laser irradiation settings of 1.97 and 3.94 J/cm(2) (P<0.05). The highest ALPase activity was found at 48 and 72 hours post-laser irradiation with 3.94 J/cm(2) energy fluency (P<0.05). The phosphorylated ERK level was more prominent at 3.94 J/cm(2) energy fluency than in the control. CONCLUSIONS: The present study demonstrated that the GaAlAs semiconductor diode laser promoted proliferation and differentiation of human PDLFs (periodontal ligament).

Reduces TMJ Pain
Cranio. 2010 Apr;28(2):84-91.
Low level laser effects on pain to palpation and electromyographic activity in TMD patients: a double-blind, randomized, placebo-controlled study.
With regard to the pain at palpation, although both groups presented a significant difference in the symptoms before and after the treatment, only the active doses showed statistically significant reductions in pain level in all the regions of the palpated muscles. However, there was no significant statistical difference between groups (experimental and placebo). In conclusion, the treatment  lessened the pain symptoms in the experimental groups TMJ musculature.

Better Bone Repair in Jaw
Lasers Med Sci. 2010 Jul;25(4):559-69. Epub 2010 Feb 26.
Low-level Er:YAG laser irradiation enhances osteoblast proliferation through activation of MAPK/ERK.
Significantly higher proliferation was also observed in laser-irradiated MC3T3-E1 cells at a fluence of approximately 1.0-15.1 J/cm(2), whereas no increase in LDH activity was observed. Further, low-level Er:YAG irradiation induced the phosphorylation of extracellular signal-regulated protein kinase (MAPK/ERK) 5 to 30 min after irradiation. Although MAPK/ERK 1/2 inhibitor U0126 significantly inhibited laser-enhanced cell proliferation, activation of stress-activated protein kinases/Jun N-terminal kinase (SAPK/JNK) and p38 MAPK was not clearly detected. These results suggest that low-level Er:YAG laser irradiation increases osteoblast proliferation and may be able to promote bone healing following periodontal and peri-implant therapy.

Better Tooth Movement in Orthodontia
Eur J Orthod. 2010 Apr;32(2):131-9. Epub 2010 Feb 16.
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.
In the laser-irradiated group, the amount of tooth movement was significantly greater than that in the non-irradiated group at the end of the experiment (P < 0.05). Cells positively stained with TRAP, MMP-9, cathepsin K, and integrin subunits of alpha(v)beta3 were found to be significantly increased in the irradiated group on days 2-7 compared with those in the non-irradiated group (P < 0.05). These findings suggest that low-energy laser irradiation facilitates the velocity of tooth movement.

Better Healing with Periodontitis
Gen Dent. 2009 Sep-Oct;57(5):510-3.
Periodontal treatment with a low-level diode laser: clinical findings.
For all clinical parameters, all three groups reported statistically significant differences (p < 0.005) compared to baseline data. Compared to Group A, Groups B and C showed statistically significant improvement for all clinical parameters. These findings suggest that a low-level laser can have a beneficial effect for treating inflammatory chronic advanced periodontitis.


Less Pain with Orthodontia
Am J Orthod Dentofacial Orthop. 2009 Nov;136(5):662-7.
Low-level laser therapy for pain caused by placement of the first orthodontic archwire: a randomized clinical trial.
The patients in the LLLT group had lower mean scores for oral pain and intensity of pain on the most painful day. Also, their pain ended sooner. LLLT did not affect the start of pain perception or alter the most painful day. There was no significant difference in pain symptomatology in the maxillary or mandibular arches in an evaluated parameter. CONCLUSIONS: Based on these findings, we concluded that LLLT efficiently controls pain caused by the first archwire.

Better Tooth Movement in Orthodontia
Angle Orthod. 2010 Jan;80(1):116-22.
Effects of low-level laser therapy and orthodontic tooth movement on dental pulps in rats.
Up until the 3-day period, the specimens in group I presented a thicker odontoblastic layer, no cell-free zone of Weil, pulp core with differentiated mesenchymal and defense cells, and a high concentration of blood vessels. In group II, at the 12- and 24-hour time points, the odontoblastic layer was disorganized and the cell-free zone of Weil was absent, presenting undifferentiated cells, intensive vascularization with congested capillaries, and scarce defense cells in the cell-rich zone. In groups I and II, pulpal responses to the stimuli were more intense in the area underneath the region of application of the force or force/laser. CONCLUSIONS: LLLT leads to a faster repair of the pulpal tissue due to orthodontic movement.

Better Tooth Movement and Bone Healing in Orthodontia
Orthod Craniofac Res. 2009 Nov;12(4):289-98.
Low-energy laser irradiation accelerates the velocity of tooth movement via stimulation of the alveolar bone remodeling.
The amount of tooth movement in the LELI group was significantly greater than in the non-irradiation group by the end of the experimental period. Further, compared with the non-irradiation group, the fall of BMD was less in the LELI group. CONCLUSION: These findings suggest that LELI accelerates the velocity of tooth movement via stimulation of the alveolar bone remodeling.

Better Tooth Implant Stability
Photomed Laser Surg. 2010 Jun;28(3):365-9.
Low-level laser therapy for implants without initial stability.
A significant increase (p = 0.050) in removal torque values was found in the group of laser-irradiated implants at 15 and 30 d when compared with the control groups. At 45 d, no significant differences were found. CONCLUSION: In this study, low-level laser therapy promoted the osseointegration of implants with poor initial stability.

May Help Osteonecrosis of Jaw
Photomed Laser Surg. 2010 Apr;28(2):179-84.
Effect of low-level laser irradiation on bisphosphonate-induced osteonecrosis of the jaws: preliminary results of a prospective study..
Four weeks after LLLT, a statistically significant difference was observed for reported pain (p = 0.0001), clinical size (p = 0.0034), edema (p = 0.0005), and presence of pus and fistulas (p = 0.0078 and p = 0.03, respectively). CONCLUSION: This study suggests that LLLT would appear to be a promising modality of treatment for patients with ONJ-BP, providing that clinical efficacy is safe and well tolerated, especially by those patients who require conservative treatment. 

Helps Bone Heal
Lasers Surg Med. 2009 Apr;41(4):298-304.
Laser irradiation increases osteoblast activity via modulation of bone morphogenetic factors.
Superpulsed laser irradiation decreases cell growth, induces expression of TGF-beta2, BMP-4, and BMP-7, type I collagen, ALP, and osteocalcin, and increases the size and the number of calcium deposits. The stimulatory effect is maximum on day 10, that is, after seven applications. CONCLUSIONS: Reported results show that laser irradiation possesses osteogenic properties, inducing the expression of molecules known to be important mediators of bone formation. 

Less Pain and Swelling after Extraction
Photomed Laser Surg. 2009 Feb;27(1):21-4.
The effect of low-level laser therapy on trismus and facial swelling following surgical extraction of a lower third molar.
It was determined that the trismus and the swelling in LLLT group were significantly less than in the placebo group on postoperative days 2 and 7. CONCLUSION: It can be concluded that LLLT can be beneficial for the reduction of postoperative trismus and swelling after third molar surgery.

Better TMJ function
Cranio. 2008 Oct;26(4):274-81.
Low intensity laser therapy in temporomandibular disorder: a phase II double-blind study.
Statistical tests revealed significant differences at one percent (1%) likelihood, which implies that superiority of the active group offered considerable TMJ pain improvement. Both groups presented similar masticatory behavior, and no statistical differences were found. With regard to the evaluation session, Ev2 presented the lowest symptoms and highest masticatory efficiency throughout therapy. Therefore, low intensity laser application is effective in reducing TMD symptoms, and has influence over masticatory efficiency.

Less Muscle Pain in Face and Jaw
Lasers Med Sci. 2009 Sep;24(5):715-20. Epub 2008 Nov 12.
Low-level laser therapy and myofacial pain dysfunction syndrome: a randomized controlled clinical trial.
In each group the reduction of pain before and after the treatment was meaningful. According to this study, this type of LLLT was the effective treatment for pain reduction in MPD.

Better Healing after Gingivectomy
J Clin Periodontol. 2008 Mar;35(3):250-4.
Improved wound healing by low-level laser irradiation after gingivectomy operations: a controlled clinical pilot study.
LLLT-applied sites had significantly lower stained areas compared with the controls on the post-operative third, seventh and 15th day (p<0.001 for each). CONCLUSIONS: The results indicated that LLLT may enhance epithelization and improve wound healing after gingivectomy and gingivoplasty operations.

