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Abstract: 

Lasers have multiple applications in periodontology, such as periodontal surgery and biostimulation 

adjuvant therapy for tissues affected by periodontal disease. Both high-power lasers such as Nd:YAG, 

Er:YAG, Er,Cr:YSGG or CO2, as well as low-power lasers like diode lasers, have demonstrated their 

applicability in the periodontal field over time, in surgeries with or without flaps, periodontal pocket 

decontamination or bone grafting interventions. In the treatment of peri-mucositis and peri-implantitis, 

the Er:YAG laser as well as the low-power diode laser produce beneficial effects for decontamination 

of implant surfaces without affecting the implant or soft tissue surrounding it. The property of 

stimulating cellular components and their modulation by the light source, led to the development of the 

photobiomodulation therapy concept, with anti-inflammatory, anti-allergic healing, and stimulation 

effects of cell growth factors. Emerging trends in this field are the use of laser in multiple periodontal 

surgery procedures, regeneration of soft and hard oral tissues, but also in stimulating the orthodontic 

tooth movement with anti-inflammatory and analgesic effects. The purpose of this article is to review 

the techniques of laser therapy used in the periodontal field and its effects on the soft and hard tissues. 

Keywords: periodontology, laser, peri-implantitis, periodontitis, photobiostimulation, 

orthodontic tooth movement 

 

1. Introduction 

LASER is the acronym for “light stimulated 

by radiation emission” and was first 

introduced into Periodontology in the 1990s 

as a method of diagnosis and surgical 

treatment [1-3]. This device emits light in a 

small and non-divergent intense beam, with 

enough energy to cut through both hard and 

soft tissues.  A review of current literature 

was commenced in order to debate the 

effects of laser therapy and its current usage 

in Periodontology. PubMed online research 

was conducted in order to identify articles 

regarding this subject using the keywords 

“laser”, “periodontology” and “periodontal 

disease”. Manual searches of published 

articles and related reviews were performed 
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as well for completing the research 

necessary in writing this paper. 

The laser effect depends on both the energy 

absorption capacity of the target tissue and 

the energy emitted. This energy is 

absorbed, reflected, dispersed, and 

transmitted into the tissues by heating, 

coagulating, or vaporizing them according 

to the intensity of the energy. [1] [4]. The 

laser has multiple applications in 

periodontology and oral implantology both 

surgically and as an adjuvant periodontal or 

biostimulation therapy [1, 5-8], in 

gingivectomy surgeries and dental crown 

lengthening [1, 9,10], as well as in the 

decontamination of dental implants in peri-

implantitis [1, 5,11].  

The use of laser devices has widely and 

constantly spread in the field of oral surgery 

as laser devices have evolved 

technologically. This stems from the fact 

that recently emerged lasers with wide 

range wavelengths, offer multiple 

possibilities of transmitting the laser beam 

to the tissues, resulting in reducing trauma, 

postoperative complications, and 

bleeding [12].  

Rocca JP (2008) and more recently Meleti 

et al (2015) divided lasers used in the oral 

surgery field into two categories according 

to the degree of wavelength absorption in 

soft and hard tissues [10-12]: 

- Lasers that can be used in soft 

tissues with good absorption in 

hemoglobin, oxyhemoglobin 

and melanin with wavelengths 

ranging from 532nm-1064nm: 

1. KTP laser 

2. Diode laser with 

wavelength between 

864 nm – 1064 nm 

3. Nd:YAG laser with 

wavelength of 10654 

nm 

- Lasers that can be used in hard 

tissues with good water and 

hydroxyapatite absorption 

having wavelengths between 

2780 nm-10600 nm: 

1. Er:YAG laser with 

wavelength of 2780 

nm 

2. Er,Cr:YSGG laser 

with wavelength of 

2940 nm 

3. CO2 laser with 

wavelength of 9300 

nm, 10600 nm 

 

2. Laser therapy in periodontal disease 

 Periodontal disease is an inflammatory 

condition caused by opportunistic bacteria 

that live in the oral cavity, and which under 

certain conditions affect the marginal 

periodontium. Current periodontal therapy 

is no longer limited to stopping the 

progression of the disease but increasingly 

on the regeneration of lost tissues, using 

multiple methods of treatment [7]. Root 

planning and scaling, as a non-surgical 

treatment procedure, remains the main 

treatment method in periodontal disease [7, 

15]. This clinical intervention involves 

removal of the affected tissues from the 

dental root using various manual and 

ultrasonic instruments in order to facilitate 

the reattachment of periodontal ligament 

fibers and the gingival junctional 

epithelium to a healthy tissue [16, 17]. In 

addition to these large-scale procedures, 

other surgical or non-surgical methods such 

as gingival curettage, gingivectomy, 

various types of flaps such as apical or 

modified Widman repositioning flaps are 

used to reduce the depth of periodontal 

pockets and increase the level of clinical 

gingival attachment [7, 18-20]. Other 

treatment options that aimed to recover lost 

tissues as a result of periodontal disease are 

guided tissue regeneration or the 

application of growth factors, with varying 

degrees of success and predictability, but 
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regardless of the surgical method chosen, 

they are expressed with pain and discomfort 

[7].  

In the field of periodontology, the laser 

used as a non-surgical adjuvant therapy has 

demonstrated its applicability with 

satisfying results on periodontal healing [7, 

9, 21], and the advantages of this method, 

comparing them with surgical techniques, 

include hemostasis, sterilization of 

periodontal pockets, bio-stimulation, and 

reduction of morbidity [7].  CO2, Nd:YAG, 

Er:YAG and diode lasers have multiple 

advantages in terms of debridement of root 

surfaces, but the finest results appear to be 

those generated by Er:YAG due to its 

properties of removing dental calculus 

without overheating the adjacent tissue [22-

24]. Laser systems such as CO2, diode, and 

Nd:YAG have been used for soft tissue 

surgery in gingivectomy and frenectomies 

[7, 12]. The CO2 laser has been 

successfully used for the de-epithelization 

of mucoperiosteal flaps as an adjuvant 

procedure during periodontal surgery [25]. 

Laser treatment used alone or in 

combination with mechanical treatment of 

gingival debridement have generated 

positive outcomes on gingival 

reattachment, decreased periodontal 

pockets and reduced bleeding at periodontal 

probing, both in generalized and localized 

chronic periodontitis with predictable 

results over a period of 5 years 

[7]. Furthermore, satisfying results were 

obtained for alveolar bone, cement, and 

periodontal ligament regeneration for both 

natural teeth and compromised dental 

implants when similar treatment protocols 

were applied [26].  

3. Treatment of peri-implantitis with 

laser. 

Peri-implantitis can be defined as a clinical 

condition characterized by the appearance 

of an inflammatory reaction in the soft and 

hard tissues surrounding the osteo-

integrated dental implant, with existing 

pathological periodontal pockets and loss of 

the supporting bone. Although recently, 

implants have become the standard 

treatment option for replacing 

compromised teeth, and the success rate 

after 10 years is quite high, practitioners 

must take into account the occurrence of 

this type of complications [27]. The 

American Academy of Periodontology 

defines mucositis as an inflammatory 

condition around dental implants, without 

losing the supporting bone, beyond 

biological bone remodeling. According to 

recent studies, peri-implant mucositis and 

peri-implantitis, have a prevalence rate of 

19-65% and 1-47%, with an average of 

43% for mucositis and 22% for peri-

implantitis [28]. The etiology of these 

conditions is of bacterial origin, similar to 

the one’s specific for periodontal disease. 

The main microbial components isolated 

are gram-negative anaerobic bacilli, 

fusiform bacteria, spirochetes as well as a 

multitude of inflammatory cells that are 

commonly present in periodontal 

pockets. [27] 

As far as the treatment of peri-implant 

diseases are concerned, a multitude of 

clinical procedures have been suggested, 

including non-surgical therapies, surgical 

therapies involving raising of flaps, laser 

disinfection, implantoplasty, resection 

procedures, as well as guided tissue and 

bone regeneration procedures [28, 29]. The 

most common protocols are those that use 

carbon fiber and/or titanium curettes, as 

they are the least harmful for the surface of 

dental implants. Decontamination of the 

implant surface is mandatory for the 

success of the procedure. Different 

methods including chemical, mechanical 

and laser decontamination are used in order 

to dispose of bacterial contamination and 

create a favorable surface for bone 

regeneration and osteo-integration [27, 30].  
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The results obtained by Romeo et al. (2005) 

demonstrated the advantages of 

implantoplasty compared to resection 

surgery used without other adjuvant 

methods, in order to preserve the amount of 

bone surrounding implants affected by peri-

implantitis [27,31]. Implantoplasty was 

subsequently compared with Er:YAG laser 

therapy, for decontamination of the 

implantation surface during resection and 

regenerative surgery with reasonable 

results in reducing bleeding at probing and 

increasing the clinical gingival 

attachment [11, 27].  

 

4. Low-level laser therapy applications 

In order to enhance the effect of non-

surgical and surgical therapy and to achieve 

the best possible results in the treatment of 

periodontal conditions, some practitioners 

use high-frequency lasers like Er:YAG, 

Nd:YAG or diode as an adjuvant treatment 

for their beneficial effects. These include 

the removal of subgingival calculus, 

cleansing of periodontal pockets and strong 

antibacterial impact. [32, 33]. In contrast 

with the thermal effects that high-power 

laser generates, low-power laser therapy is 

recommended for the photo-chemical anti-

inflammatory, bio-stimulation and 

analgesic effect generated by low-power 

devices which use wavelengths between 

600-1000 nm [34]. While high heat-release 

lasers can adversely alter the surface of  

roots during incision and ablation [35], 

almost no adverse effects have been 

reported when low-power lasers, also 

known as soft or therapeutic lasers, have 

been used. This is a consequence of the fact 

that when used on soft tissues, it does not 

produce perceptible temperature changes 

[36-38]. The most commonly used types of 

low-power lasers are He-Ne lasers and the 

increasingly popular diode lasers (GaAlAS, 

InGaAlP) [36]. Since 1960, when the low-

power laser was first introduced, it has been 

widely used in various areas of dentistry 

such as: post-surgical care, bone 

remodeling, pain control in the oral and 

maxillofacial field, and more recently in the 

treatment of periodontal disease [34, 36, 

37]. Lasers with red or infra-red 

wavelengths show less absorption of water 

and chromophores from tissues 

(hemoglobin and melanin) which is the 

reason why tissue penetration is greater 

than 5-10 mm [34, 39]. Low-power lasers 

are believed to work in the mitochondrial 

respiratory chain producing increased 

adenosine-triphosphate, subsequently 

leading to the proliferation of growth-

releasing fibroblasts and collagen synthesis 

[34, 36, 37]. In vitro animal studies have 

shown that low-power laser suppresses 

inflammation in the periodontal tissues by 

modulating local immune response and 

reducing the production and release of 

certain pro-inflammatory cytokines such as 

alpha tumor growth factor, interleukin-1β 

and prostaglandin E2. Moreover, this type 

of laser improves microcirculation through 

angiogenesis and vasodilation, decreasing 

oedema and inflammation [34]. Qadri et al. 

reported that adjuvant low-power laser 

treatment reduces short-term periodontal 

inflammation, as demonstrated by 

decreased gingival index, plaque index, 

periodontal pocket depth, and low levels of 

metal-proteinase 8 matrix in the gingival 

crevicular fluid [34, 40].  

It was subsequently shown that this therapy, 

in addition to stimulating cellular 

components, modulates them, thus the 

concept of photobiomodulation therapy 

materialized, with anti-inflammatory, anti-

allergic, healing and stimulating cell 

growth factors effects [41].  

Photobiomodulation therapy is 

characterized by electromagnetic energy 

technology with wavelengths in the 

spectrum of 600-1100 nm, with low-density 

energy in a constant light beam (0.04-60 



Romanian Journal of Oral Rehabilitation 

Vol. 14, No. 1, January - March 2022 

 

112 
 

J/cm2). Laser light sources include helium-

neon (HeNe) and gallium-aluminum 

arsenic (GaAlAs), as these sources have a 

very good tissue penetrability [41, 42].  

Photobiostimulation of bone tissue appears 

to increase healing after fractures, 

periodontal tissue healing, osteointegration 

of implants and bone reconstruction with or 

without the aid of biomaterials [41, 43]. It 

is commonly known how these conditions 

characterized by tooth loss, significant loss 

of bone tissue especially in the oral and 

maxillofacial field can influence the quality 

of life. For patients undergoing surgical 

interventions of bone reconstruction, the 

impairment is not only physical but also 

mental and emotional and last but not least, 

financially. Physiological bone remodeling 

is naturally coordinated, although 

imbalance can occur between the 

apposition and resorption mechanisms [44]. 

Thus, when extensive bone defects are 

present, repair and wound healing becomes 

a challenge, causing practitioners to 

embrace the use of bone grafts, dental 

implants, or biomaterials [41]. 

Regardless of their origin, whether they are 

autografts (grafting materials from the same 

individual), allografts (grafting materials 

from different individuals belonging to the 

same species), alloplastic (laboratory 

grafting materials) or xenografts (grafting 

materials from individuals belonging to a 

different species), bone grafting materials 

must have biological, physical, and 

chemical properties necessary for the 

process of bone repair. These materials 

must exhibit osteointegration, 

osteoconduction, osteoinduction and 

osteogenetic properties. The only materials 

that exhibit such properties are autologous 

ones. When extensive bone defect exists, a 

bone graft is required, and in most cases 

autologous grafts are the first choice. These 

have a rather complex surgical technique 

with difficulties linked to the potential 

morbidity of the donor site as well as related 

to the fact that these grafts tend to resorb 

before the osteointegration process is 

complete. The simultaneous conditions that 

these bone reconstructive materials must 

have, are osteoconductive properties, 

inductive characteristics, and the presence 

of bone-forming cells [41]. Materials of 

bovine origin are a good alternative for 

rebuilding bone defects due to 

biocompatibility [45]. Physical methods 

such as photobiomodulation therapy have 

the potential to improve the bone 

reconstruction process, used either alone or 

in combination with bone grafts [41].   

 

5. Laser therapy and orthodontic tooth 

movement 

Orthodontic tooth movement is a complex, 

adaptive biological process in response to 

interference in the physiological balance of 

dental and oral structures following the 

application of an external force. As a result 

of the reorganization of periodontal tissue 

following the application of orthodontic 

force, bone remodeling during tooth 

movement, is a biological mechanism 

involving an acute inflammatory response, 

reported by patients through pain [46].  

In recent years the use of low-level laser 

therapy during orthodontic movement has 

been shown to be useful in inducing the 

process of remodeling soft and hard oral 

tissue aiding the healing process due to the 

photobiostimulation effect it generates 

[47]. It has also been shown that the use of 

low-power laser during orthodontic tooth 

movement is useful in reducing pain caused 

by applied forces and in accelerating tooth 

movement, as well as in inhibiting the 

release of mediators associated with 

analgesia [48]. Bio-stimulation of oral 

tissues induced by low-level lasers is also 

related to the absorption of light by cells in 

the targeted tissue which leads to activation 

of intracellular cascade signals, resulting in 
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increased cellular metabolism and anti-

inflammatory changes in hard and soft oral 

tissues [47]. In the long term, this process 

has demonstrated better tooth movement 

and an increase in the rate of osteoclast 

formation from the compression area of the 

teeth, decreasing the treatment time [46, 48, 

49].  

Other studies, such as that of Kawasaki and 

Shimizu in live rats, have shown that low-

power laser therapy stimulates the 

orthodontic movement of teeth and the 

formation of osteoclasts in the compression 

area [50]. Others have shown that the 

acceleration of orthodontic movement is 

due to the activation of kappa B nuclear 

factor receptors (RANK), RANK ligand 

(RANKL) and macrophage colony 

stimulation factors alongside their 

receptors. [46, 48]  

 

 

6. Conclusion 

Laser therapies have been slowly 

integrating into clinical dentistry for the last 

few years, but there is still unclear 

information for some practitioners who 

hesitate to incorporate them in their day-to-

day practice. Thus, this review’s purpose is 

to highlight the current diagnostic and 

treatment planning strategies. Recent 

studies have shown the effectiveness of 

laser therapies in periodontology, their 

beneficial effects, and the improvement in 

the quality of periodontal treatments, 

resection, and regenerative surgery. It also 

explains the benefit of its usage in 

procedures of guided bone and tissue 

regeneration, in the adjuvant treatment of 

photobiostimulation from the periodontal 

field as well as the anti-inflammatory and 

analgesic effects generated when used in 

orthodontic treatments. 

 

Acknowledgments; Not applicable 

Funding: This research was funded by the 

George Emil Palade University of 

Medicine, Pharmacy, Science, and 

Technology of Târgu Mureș, 

Determination of the levels of osteocalcin 

and N-telopeptide from the crevicular fluid, 

number 511/4/17.01.2022. 

Availability of data and materials; Not 

applicable 

 

Author contributions: The contribution 

was equally to acquisition, analysis and 

systematization of data, manuscript writing 

and critical revision of it for important 

intellectual content. All authors read and 

approved the final version of the 

manuscript. 

 

Ethics approval and consent to participate; Not applicable 

Patients consent for publication; Not applicable 

Competing interests; The authors declare that they have no competing interests. 

 

References 

 

[1]  Lin G-H, López del Amo FS, Wang H-L. Laser therapy for treatment of peri-implant 

mucositis and peri-implantitis: An American Academy of Periodontology best evidence 

review. J Periodontol. 2018; 89: 766-782.  

[2]  Midda M, Renton-Harper P. Laser in dentistry. Br Dent J.1991;170:343-346.  

[3]  Midda M. Laser in periodontics. Periodontal Clin Investig. 1992;14:14-20.  

[4]  Cobb CM. Laser in periodontics: a review of literature. J Periodontol. 2006;77:545-564.  



Romanian Journal of Oral Rehabilitation 

Vol. 14, No. 1, January - March 2022 

 

114 
 

[5]  Nicolae, V; Chiscop, I; (...); Solomon, SM, The Use of Photoactivated Blue-O 

Toluidine for Periimplantitis Treatment in Patients with Periodontal Disease. 2015 

| Revista de Chimie 66 (12), pp.2121-2123 

[6]  Martu, MA; Surlin, P; Lazar, L; et al. Evaluation of Oxidative Stress before and after 

Using Laser and Photoactivation Therapy as Adjuvant of Non-Surgical Periodontal 

Treatment in Patients with Rheumatoid Arthritis. Antioxidants, Volume: 10 Issue: 2 

Article Number: 226, Published: FEB 2021 

[7]  Behdin S, Monje A, Lin G-H, Edwards B, Othman A, Wang HL „Effectiveness of laser 

application for periodontal surgical therapy: systematic review and meta-analysis. J 

Periodontol. 2015;86:1352-1363.  

[8]  Nguyen NT, Byarlay MR, Reinhardt RA, Marx DB, Meinberg TA, Kaldahl WB. 

Adjunctive non-surgical therapy of inflamed periodontal pockets during maintenance 

therapy using diode laser: a randomized clinical trial. J Periodontol. 2015;86:1133-1140  

[9]  Aral CA, Dilber E, Aral K, Sarica Y, Sivrikoz ON. Management of cyclosporine and 

nifedipine-induced gingival hyperplasia. J Clin Diagn Res. 2015;9:ZD12-ZD15  

[10]  Kumar P, Rattan V, Rai S. Comparative evaluation of healing after gingivectomy with 

electrocautery and laser. J Oral Biol Craniofac Res. 2015;5:69-74.  

[11]  Schwarz F, Hegewald A, John G, Sahm N, Becker J. Four-year follow-up of combined 

surgical therapy of advanced peri-implantitis evaluating two methods of surface 

decontamination. J Clin Periodontol. 2013;40:962-967.  

[12]  Forna D, Ciurcanu EO, Sălceanu M, Topoliceanu C, Forna N, Popescu E. Beneficii ale 

utilizării laserilor în procedurile chirurgicale proprotetice. Rom J Med Dent Ed. 

2017;6:12-15.  

[13]  Meleti M, Rocca JP, Manfredi M. Laser and oral soft tissue surgery. In: Fornaini C, Rocca 

JP(Ed). Oral Laserology. Editografica. 2015. 7 

[14]  Rocca JP. Les lasers en odontologie. Ed. CdP Walters Kruwer, France. 2008.  

[15]  Yukna RA. Laser in periodontal therapy. Todays FDA 2011;23:40-41  

[16]  Solomon, SM; Timpu, D; (...); Stoleriu, S. AFM Comparative Study of Root Surface 

Morphology After Three Methods of Scaling. 2016 | Materiale Plastice 53 (3) , pp.546-

549 

[17]  Solomon, SM; Stoleriu, S; (...); Martu, S.The Quantitative and Qualitative Assessment 

of Dental Substance Loss as Consequence of Root Planing by Three Different 

Techniques, 2016 | Materiale Plastice 53 (2) , pp.304-30 

[18]  Ramfjord SP, Nissle RR. The modified Widman flap. J Periodontol 1974;45:601-607 

[19]  Ramfjord SP, Caffesse RG, Morrison EC, et al. 4 modalities of periodontal treatment 

compared over 5 years. J Clin Periodontol 1987;14:445-452 

[20]  Becker W, Becker BE, Caffesse R, et al. A longitudinal study comparing scaling, osseous 

surgery, and modified Widman procedures: Results after 5 years. J Periodontol 

2001;72:1675-1684 

[21]  Schwartz F, Aoki A, Becker J, Sculean A. Laser application in non-surgical periodontal 

therapy: A systematic review. J Clin Periodontol 2008;35(Suppl.8):29-44. 

[22]  Aoki A, Ando Y, Watanabe H, Ishikawa I. In vitro studies on laser scaling of subgingival 

calculus with an erbium:YAG laser. J Periodontol 1994;65:1097-1106.  

https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3013901
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/2601306
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000368437100043
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000368437100043
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/574932
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/27875446
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000384870300045
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000384870300045
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/3037449
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000380629300028


Romanian Journal of Oral Rehabilitation 

Vol. 14, No. 1, January - March 2022 

 

115 
 

[23]  Sculean A, Schwarz F, Berakdar M, Windisch P, Arweiler NB, Romanos GE. Healing of 

intrabony defects following surgical treatment with or without an Er:YAG laser. J Clin 

Periodontol 2004;31:604-608.  

[24]   Sculean A, Schwarz F, Berakdar M, Romanos GE, Arweiler NB, Becker J. Periodontal 

treatment with an Er:YAG laser compared to ultrasonic instrumentation: A pilot study. J 

Periodontol 2004;75:966-973.  

[25]  Centty IG, Blank LW, Levy BA, Romberg E, Barnes DM. Carbon dioxide laser for de-

epithelialization of periodontal flaps. J Periodontol 1997;68:763-769.  

[26]  Deppe H, Horch HH. Laser applications in oral surgery and implant dentistry. Lasers 

Med Sci 2007;22:217-221.  

[27]  Ramanauskaite A, Daugela P, de Almeida RF, Saulacic N. Surgical Non-Regenerative 

Treatments for Peri-Implantitis: a Systematic Review. J Oral Maxillofac Res 2016 Jul- 

Sep;7(3):e14.  

[28]  del Amo FS-L, Yu S-H, Wang H-L. Non-Surgical Therapy for Peri-Implant Diseases:a 

Systematic Review. J Oral Maxillofac Res 2016 Jul-Sep;7(3):e13.  

[29]  Chan HL, Lin G-H, Suarez F, MacEachern M, Wang HL. Surgical management of peri-

implantitis: a systematic review and meta-analysis of treatment outcomes. J  Periodontol 

2014 Aug;85(8):1027-41. 

[30]  Mombelli A. Micorbiology and antimicrobial therapy of peri-implantitis. Periodontol 

2000. 2002;28:177-89.  

[31]  Romeo E, Ghisolfi M, Murgolo N, Chiapasco M, Lops D, Vogel G. Therapy of peri-

implantitis with resection surgery. A 3-year clinical trial on rough screw-shaped oral 

implants. Part I:clinical outcome. Clinl Oral Implants Res. 2005 Feb;16(1):9-18.  

[32]  Liu CM, Hou LT, Wong MY, Lan WH. Comparison of Nd:YAG laser versus scaling and 

rooth planing in periodontal therapy. J Periodontol 1999;70:1276-1282.  

[33]  Schwarz F, Sculean A, Georg T, Reich E. Periodontal treatment with an Er:YAG laser 

compared to scaling and rooth planing. A controlled clinical study. J Periodontol 

2001;72:361-367.  

[34]  Ren C, McGrath C, Jin L, Zhang C, Yang Y. The effectiveness of low- level laser therapy 

as an adjunct to non-surgical periodontal treatment: a meta-analysis. J  Periodontal Res 

2017 Feb;52(1):8-20.  

[35]  Cobb CM, Blue MS, Beaini NE, Umaki MR, Satheesh KM. Diode laser offers minimal 

benefit for periodontal therapy. Compend Contin Educ Dent 2012;33:e67-e73.  

[36]  Sun G, Tunér J. Low-level laser therapy in dentistry. Dent Clin North Am 2004;48:1061-

1067.  

[37]  Walsh LJ. The current status of low level laser therapy in dentistry. Part1. Soft tissue 

applications. Aust Dent J 1997;42:247-254.  

[38]  Walsh LJ. The current status of low level laser therapy in dentistry. Part 2. Hard tissue 

applications. Aust Dent J 1997;42:302-306.  

[39]  Cobb CM, Low SB, Coluzzi DJ. Laser and the treatment of chronic periodontitis. Dent 

Clin North Am 2010;54:35-53.  

[40]  Qadri T, Miranda L, Tunér J, Gustafsson A. The short-term effects of low-level lasers as 

adjunct therapy in the treatment of periodontal inflammation. J Clin Periodontol 

2005;32:714-719.  



Romanian Journal of Oral Rehabilitation 

Vol. 14, No. 1, January - March 2022 

 

116 
 

[41]  de Oliviera Rosso MP, Buchaim DV, Pomini KT, et al. Photobiostimulation 

therapy(PMBT) applied in bone reconstructive srgery using bone grafts: A systematic 

review. Materials(Basel) 2019 Dec;12(24):4051.  

[42]  AlGhamdi K, Kumar A, Moussa N. Low-level laser therapy: A useful technique for 

enhancing the proliferation of various cultured cells. Laser Med. Sci.2012;27:237-249.  

[43]  Da Silva J.P., da Silva MA, Almeida AP, Lombardi Junior I, Matos AP. Laser therapy in 

the tissue repair process:A literature review. Photomed. Laser Surg. 2010;28:17-21.  

[44]  Popa, CG; Luchian, I; (...); Martu, S, ELISA Evaluation of RANKL Levels in Gingival 

Fluid in Patients with Periodontitis and Occlusal Trauma. 2018 | Revista de 

Chimie 69 (6) , pp.1578-1580 

[45] de Oliveira G., Aroni M, Medeiros M, Marcantonio E, Marcantonio R. Effect of low-  

        level laser therapy on the healing of sites grafted with coagulum, deproteinized bovine  

        bone, and biphasic ceramic made of hydroxyapatite and β-tricalcium phosphate. In vivo  

        study in rats. Laser Surg. Med. 2018;50:651-660. 

[46] Isola G.,Matarese M, Briguglio F, et al. Effectiveness of Low-Level Laser Therapy  

        during Tooth Movement: A Randomized Clinical Trial. Materials 2019;12:2187. 

[47] Borzabadi- Farahani A. The adjunctive soft-tissue diode laser in orthodontics. Compend.  

        Contin. Educ. Dent.2017;38:e18-e31. 

[48] Kapoor P., Kharbanda OP, Monga N, Miglani R, Kapila S. Effect of orthodontic forces  

       on cytokine and receptor levels in gingival crevicular fluid: a systematic review.  

       Progress in Orthodontics 2014;15:65. 

  

[49] Sioustis, IA; Martu, MA; and, Martu, S. Salivary Metalloproteinase-8 and        

       Metalloproteinase-9 Evaluation in Patients Undergoing Fixed Orthodontic Treatment       

       before and after Periodontal Therapy, 2021 |  

        International Journal Of Environmental Research And Public Health 18 (4) 

[50] Kawasaki K. Shimizu N. Effects of low-energy laser irradiation on bone remodeling  

       during experimental tooth movement in rats. Lasers Surg. Med. 2000;26:282-291. 

 

 

 

https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/8314817
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/2331728
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/973603
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000438397400061
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000438397400061
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000623582400001
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000623582400001
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/7895967
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/4882179
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/author/record/973603
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000623582400001
https://www-webofscience-com.dbproxy.umfiasi.ro/wos/woscc/full-record/WOS:000623582400001

