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Abstract 

  Because of the Surface characteristics of the implant surface, it is particularly difficult to remove all bacterial deposits 

from contaminated surfaces. The purpose of this work was to assess the bactericidal potential of photodynamic treatment in peri-

implantitis utilizing a novel high-level laser irradiation technique in conjunction with hydrogen peroxide. For this investigation, 12 

individuals with peri-implantitis were chosen. Every participant's medical and dental history was gathered at baseline and six 

months following surgery. Real-time PCR was used for microbiological analysis. In accordance with the High Level Laser care 

protocol, each patient received nonsurgical periodontal care as well as surgery in addition to photodynamic therapy. Every peri-

implant pocket was successfully treated, with no complications. Plaque Index (average drop of 60%, range 20–82%) and probing 

depth (average decrease of 1.4 mm, range 0,38–2.1 mm) were among the clinical metrics that demonstrated improvement overall. 

Six months following surgery, periapical radiographs revealed a full radiographic filling of the peri-implant defect surrounding the 

treated implants. Six months following surgery, the overall number of bacteria and every species of bacteria, with the exception of 

Eikenella corrodens, decreased, according to the results.In addition to surgery, photodynamic therapy with HLLT seems to be a 

useful treatment for peri-implantitis. 
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1. Introduction 

 For the replacement of lost teeth, endosseous 

implants are now a commonly used treatment option [1]. A 

bacterially-induced inflammatory response known as "peri-

implantitis" causes the surrounding bone around an implant 

to gradually disappear, potentially leading to implant failure 

and the loss of the implant fixture. A reversible 

inflammatory response in the soft tissues around a 

functional implant is called peri-implant mucositis [2, 3]. 

Peri-implant disease development is largely dependent on 

the existence of bacteria [4].In both health and illness, the 

periimplant microbiome is very different from the 

periodontal population. Less complex than periodontitis, 

peri-implantitis is an infection caused by a variety of 

microorganisms, primarily Gram-negative [1]. The majority 

of the current suggested therapies for treating peri-

implantitis are founded on scientific data from the 

management of periodontal disease. The main objective of 

treating peri-implant illness is to remove biofilm from 

implant surfaces [1, 5,6, 7].  

Research from published works reveals that 

regenerative surgical treatment for peri-implantitis raises 

some contentious questions, including whether it is actually 

possible to achieve implant surface cleaning, bone tissue 

regeneration, and Osseointegration [8, 9]. Additional 

therapeutic alternatives for the nonsurgical treatment of 

mucositis and peri-implantitis include the use of antibiotics, 

antiseptics, and laser treatments [7].Since its introduction to 

medicine in 1964, lasers have been successfully used in 

dentistry to treat a variety of diseases. The term 

"photodynamic therapy" (PDT) refers to the destruction of 

target cells using reactive oxygen species generated by a 

photosensitizing agent and wavelength-appropriate light. It 

might offer an alternate strategy to directly target bacteria at 

the infection site. The three elements of PDT are light, 

oxygen, and photosensitizer. A photosensitizer changes 

from a low energy ground state to an excited singlet state 
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when exposed to light of a certain wavelength. PDT causes 

molecules and subcellular organelles to become cytotoxic. 

Cell membranes, lysosomes, and mitochondria are the 

targets of its effects [1]. Because the CO2 laser absorbs very 

little at the implant surface, its application in implant 

dentistry is growing [10].The purpose of this work was to 

assess the bactericidal potential of photodynamic treatment 

in peri-implantitis utilising a novel high-level laser 

irradiation technique in conjunction with hydrogen peroxide. 

 

2. Materials and Methods 

2.1. Study Population 

 Twelve peri-implantitis patients were chosen. 

Exact inclusion and exclusion criteria were used to guide the 

selection of patients.Periodontal charting was done for every 

patient, and the Plaque Index and probing depth were 

evaluated. Gingival fluid was removed from periimplant 

pockets both before and after therapy using paper tips in 

order to conduct microbiological analysis using Real Time 

PCR. Every patient received nonsurgical periodontal therapy 

together with photodynamic therapy in accordance with the 

High Level Laser Therapy protocol one week prior to 

surgery. All periodontal and periimplant pockets were 

scaled and their Surfaces planed using Titanium curettes, 

titanium ultrasonic tips, irrigation with betadine (5:1), and 

an air powder abrasive device with powdered sodium 

bicarbonate.Using Oxylaser solution (hydrogen peroxide 

stabilized with glycerophosphoric complex) and a high 

power diode laser set to the following parameters, 

photodynamic treatment was administered: (i) 2.5W of 

power; (ii) 10.0 kHz of frequency; (iii) 20 𝜇s of on and 80 

𝜇s of off; (iv) 60 seconds per site, (v) with an average power 

of 0.5W. 400 microns of fibre.Every pocket around implants 

and in the periodontal area was irrigated with oxylaser 

solution. The laser fibre was inserted into the pocket, 

travelling back and forth for 50 seconds for each pocket 

before reaching the bottom and radiating subgingival 

tissues. 

2.2. Surgical Procedures 

 Local anaesthesia was used for surgical procedures. 

To expose the labial and palatal components of the 

periimplant defect, full thickness mucoperiosteal flap was 

raised after intrasulcular incisions were made. Titaium 

Gracey curettes, Titanium Ultrasonic tips, irrigation with 

betadine (5:1), and an air powder abrasive device with 

sodium bicarbonate powder were used to eliminate the 

granulation tissue. The implant surface was exposed to 50 

seconds of high-level laser irradiation for every individual 

pocket. The debridement process was then repeated until the 

implant surface was thoroughly cleaned. Following 

debridement bone graft was placed and the flaps were 

sutured. To relieve flap tensions, an internal mattress suture 

was placed initially. Fifteen days following the procedure, 

the sutures were removed, and High Level Laser Therapy 

was used to enable additional purification. For three months, 

patients had HLLT every fifteen days. Clinical, radiological, 

and microbiological data were gathered six months 

following surgery. 

3. Results 

Twelve patients in all, seven men and five females, 

with an average age of 42.3 years and a range of 30 to 55 

years, consented to have high-level laser therapy and 

surgery. i) Four Nobel implants with TiUnite surfaces; ii) 

three Straumann implants with SLA surfaces (three of which 

were included in the case study); iii) one Straumann implant 

with SL Active surface; and iv) two Zimmer implants with 

MTX surfaces were the implants treated in this 

investigation. Every peri-implant pocket was successfully 

treated, with no complications. Plaque Index (average drop 

of 60%, range 20–82%) and probing depth (average 

decrease of 1.4 mm, range 0,38–2.1 mm) were among the 

clinical metrics that demonstrated improvement overall.  

Six months following surgery, periapical 

radiographs revealed a radiographic bone fill of the peri-

implant defect surrounding the treated implants.Numerous 

bacterial species, such as Porphyromonasgingivalis (Pg), 

Aggregatibacteractinomycetemcomitans (Aa), Tannerella 

forsythia (Tf), Fusobacterium nucleatum (Fn), 

Eikenellacorrodens (Ec), and Campylobacter rectus (Cr), as 

well as the total number of bacteria, were subjected to 

microbiological analysis.Six months following surgery, the 

overall number of bacteria and all species of bacteria (except 

Ec) decreased, with a medium decrease of 94,72% for Aa.  

4. Discussion 

Thorough removal of bacterial biofilm is necessary 

to achieve reosseointegration of a rough implant surface 

exposed by bone loss. Because of the shape and roughness 

of the implant, mechanical therapy is insufficient to 

completely eliminate the biofilm. A modified and stabilised 

H2O2 solution is combined with a penetrating laser to 

provide the therapy known as HLLT technology [1]. 

Probing reveals bleeding in the peri-implant tissues afflicted 

by peri-implantitis, which are clinically indicative of 

inflammation [10]. Numerous in vitro investigations 

demonstrated the bactericidal effects of laser irradiation and 

hydrogen peroxide on a variety of bacterial species [11–13]. 

According to Alshehri et al., laser therapy can be utilised to 

treat PI in an efficient manner as an addition to traditional 

mechanical debridement treatments [14]. According to 

Altindal et al., the peri-implant tissue's clinical 

characteristics improved thanks to the diode laser [15]. 

When compared to mechanical instrumentation alone, 

Roccuzzo et al.'s conclusion from their repeated adjunctive 

application of diode laser in the non-surgical management of 

PI [16] did not yield statistically significant 

advantages.According to Li et al., Er:YAG lasers can 

successfully lower PD and GR and provide health 

advantages to patients with peri-implantitis [17]. According 

to Máximo et al., treating peri-implantitis with open 

debridement has shown improvements in clinical and 

microbiological aspect [18]. Galofré et al. discovered that 

the clinical characteristics of implants with mucositis or 

peri-implantitis were improved by giving a daily lozenge of 

L. reuteri for 30 days together with mechanical debridement 

of the entire mouth [19]. Similar to our results, Abduljabbar 

et al. concluded that non-surgical MD with Nd:YAG laser 

assistance is more successful than MD alone in the short 

term, but not in the long term, at reducing periimplant soft 

tissue inflammatory parameters [20]. Following surgical 

treatment for peri-implantitis, Luengo et al. showed a 

statistically significant improvement in microbiological and 

biochemical parameters [10]. 
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Table1.Plaque Index at baseline and six months after procedure 

Plaque score At baseline After 6 months p 

Group 1 435.76+-21 124+-34 0.001 

Group II 465.87+_46 132+-35 0.001 

 

Table 2. Depth of probing at baseline and six months post-treatment 

 

 

 

Figure 1.Aa: microbiological examination at the beginning and six months following surgery 

 

Figure 2. Pg: microbiological examination at the beginning and six months following surgery 
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Probing depth At baseline in mm After 6 months in mm p 

Group 1 5.8 2.6 0.001 

Group II 5.6 2.7 0.001 
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Figure 3.Total microbial count: microbiological examination at the beginning and six months following surgery 

 

 
  

Figure 4. Ec: microbiological examination at the beginning and six months following surgery 
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The modified H2O2 solution is activated by laser 

radiation, which also releases singlet oxygen and free 

radicals that have antibacterial effects on both Gram-

positive and Gram-negative periodontal infections. Bacterial 

cells die due to denaturation of DNA molecules, 

modification of mitochondrial function, bacterial membrane 

disintegration, and lysosomal membrane degradation caused 

by the oxygen free radical singlet oxygen. This laser 

operates at very high frequency, with low average power 

(less than 0.8 watts), and high power peaks (to kill germs). 

The HLLT laser is adjusted to prevent noticeable heat 

effects, which keeps the implant surface unaltered [1]. 

Additional research is required to verify the findings. 

5. Conclusions 

The preliminary findings of this study and a 

biological justification for photodynamic therapy using 

HLLT suggest that this treatment may be a useful addition 

to surgical management of peri-implantitis. The 

effectiveness of the suggested protocol emphasises the 

necessity of treating the site as minimally traumatically as 

possible while still achieving the desired results in terms of 

bacterial and inflammatory reduction.  
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