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Abstract 

The therapy of peri-implantitis represents a challenge for any dental practitioner and implantology specialist due to 

the esthetic and functional implications for patients. The classic or modern therapy of peri-implantitis must have 

three objectives as follows: decrease of bacterial level, implant surfaces detoxification, and regeneration of the peri-

implant alveolar bone. Non-surgical therapy alone can be used in early peri-implantitis, but an approach with non-

surgical therapy followed by surgical procedures is recommended in moderate or severe peri-implantitis. The 

decontamination stage can be performed by mixing classic procedures with laser-assisted or photodynamic therapy. 

The use of laser bio-stimulation can accelerate the healing processes and osseointegration rate. This article reviews 

classic treatment options and modern treatment procedures used frequently in the management of peri-implantitis.  
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Introduction 

Peri-implantitis is a progressive and 

irreversible disease of implant-surrounding 

hard and soft tissues and is accompanied 

with bone resorption, decreased 

osseointegration, increased pocket formation 

and purulence (1). In peri-implantitis the 

response of the peri-implant tissues to 

infection is similar to the response of the 

tooth periodontium and is associated to 

crestal bone resorption process (2). The 

failure of the dental implant is considered 

when the implant is lost, mobile, or is 

associated to loss of peri-implant bone 

greater than 1.0 mm in the first year and 

greater than 0.2 mm one year after (3).  

The general dentists and 

implantology specialists must have in-depth 

knowledge both of preventive strategies and 

therapeutic techniques considering the  

 

prevalence of periimplantitis in Romania 

and the low predictability of its treatment 

(4,5). When considering the therapeutic 

approach of this disease, the dental 

practitioners must take account by other 

factors that can intervene in peri-implant 

infection such as implants’ design, 

connection type, abutment and 

suprastructure material and the type and 

design of the prosthetic restoration (6). An 

improper distribution of the occlusal forces 

on the tissues surrounding the implant can 

lead to loosening of the artificial prosthetic 

support and bacterial contamination of peri-

implant tissues (7). The focus on the 

prevention and modern therapy of peri-

implantitis is increasing as various research 

groups showed their findings in long-term 

follow-up studies. The values provided for 

peri-implantitis prevalence varies widely. A 
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study regarding implant survival of non-

submerged dental implants found success 

rates of 82,9% after 16 years follow-up, 

with 16.94% biological complications and 

31.09% technical complications (8).   One 

study, performed on partially edentulous 

patients, found at least one pocket of ≥6mm 

for 53% of implants, with peri-implantitis in 

48% of the implants with no 

accessibility/capability for proper oral 

hygiene, and only in 4% of the implants 

with accessibility/capability (9). A review of 

47 studies, with at least average three-year 

follow-up period, reported 9.25% implant-

based peri-implantitis prevalence and 

19.83% subject-based peri-implantitis 

prevalence (10). A systematic search, 

critically reviewed, of the relevant literature 

regarding success of implant-prosthetic 

therapy, reported 97.7% success rate of 

dental implants at 5 years and 92.8% success 

rate of dental implants at 10 years (11). In 

this context, the dental practitioners have a 

wide range of classic and modern techniques 

for an effective treatment of peri-implantitis.  

Management of periimplantitis 

The management of peri-implantitis 

comprises non-surgical and surgical 

approaches, in relation to the severity of the 

peri-implant disease (12). 

According to Lang et al (2004), 

treatment protocol based on local 

debridement, polishing, oral hygienic 

instructions and local anti-infective therapy 

by chlorhexidine irrigations is indicated for 

pockets depth 4-5mm associated with the 

absence of radiological bone loss (13). The 

treatment protocol based on local 

debridement, polishing, microbiological test, 

and local and systemic anti-infective therapy 

is indicated for pockets depth over 5mm 

associated with bone loss <2mm (13). 

In the local debridement of peri-

implant areas and implant surfaces are still 

used metal and ultrasonic scalers that can 

roughen the titanium implant surfaces (14). 

The use of plastic scaling instruments, 

resin/carbon fiber curettes, and polishing 

with a rubber cup and paste, floss, 

interdental brushes produce no damage or 

minimal damage to implant surfaces (14). 

However, the presence of implant threads 

and/or implant surface roughness can reduce 

the accessibility for cleaning and sub-

mucosal debridement alone do not allow 

complete decontamination of the surfaces of 

implants with peri-implant pockets ≥ 5 

mm (15). Regarding the anti-infection 

therapy, the association of this therapy to 

mechanical debridement do not provide 

additional benefits in early peri-implantitis 

with mean pocket probing depth <4 mm but 

provide clinical improvements in moderate 

and severe peri-implantitis with mean 

pocket probing depth >5 mm (16). The use 

of local or systemic antibiotics associated to 

local debridement ensures high rate of 

success in a 1-6 years follow-up study (17). 

The anti-infective therapy can be provided 

by local drug-delivery devices such as 

bioresorbable doxicycline nanospheres (18), 

or tetracycline fibers for 10 days (19). In 

severe peri-implantitis systemic 

antibiotherapy can be provided such as daily 

combination of metronidazole 500 mg and 

amoxicillin 375 mg for 10 days (19), with 

strong antibacterial effects against the 

principal causative bacteria such as 
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Fusobacterium nucleatum and 

Porphyromonas gingivalis (20). 

The surgical management of peri-

implantitis uses resective therapy or 

regenerative approaches. Surgical 

management is indicated when pocket depth 

is over 5 mm and radiologically bone loss is 

over 2 mm (13). The resective approach 

includes ostectomy and osteoplasty 

combined with implantoplasty. It is an 

effective therapy in the reduction or 

arresting peri-implantitis progression (21). 

The resective therapy provides lower 

variation in peri-implant marginal bone at 3-

years follow-up comparing to control group 

(22). The decontamination of dental 

implants surfaces in surgical approach can 

be performed by using air-powder abrasive 

technique followed by citric acid 

application,  air-powder abrasion,  gauze 

soaked in saline followed by citric acid 

application, and gauze soaked alternately in 

0.1% chlorhexidine and saline;  partial bone 

regeneration and significant re-

osseointegration were obtained with any of 

these methods in a study performed on 

monkeys (23). Despite the absence of 

complete decontamination, titanium plasma-

sprayed or sandblasted and acid-etched 

surfaces may be effectively decontaminated 

by using chlorhexidine and saline-soaked 

gauze or by repeated rinsing with 

chlorhexidine solution (24). The 

regenerative approach is performed with 

autogenous bone (25), xenografts (26), 

allografts (27), alloplastic materials (28) or 

porous titanium granules (29) in guided 

bone regeneration techniques. Both 

xenografts and hydroxyapatite used in 

guided peri-implant bone regeneration 

techniques provides, 6 months after surgery, 

clinically relevant reductions in probing 

depths and gains of clinical attachment level 

(30). Also, similar outcomes were observed 

when xenografts and autogenous bone were 

compared in the surgical treatment of peri-

implantitis (31). Local debridement and 

filling of peri-implant defects with a 

combination of autologous bone and 

xenograft, resulted in a mean radiologically 

reduction of 3.5 mm from 5.1 mm after 1-

year follow-up and a 4mm mean reduction 

of probing depth (32).  

Non-surgical laser decontamination 

is recommended in early peri-implantitis.  

Erbium laser decontamination interrupts the 

formation of bacterial biofilm for 3-4 weeks 

allowing the body's defensive mechanisms 

to intervene in wound healing and to 

stimulate the formation of new peri-implant 

bone tissue (33). The parameters of diode 

lasers (980nm) recommended in the therapy 

of peri-implantitis are as follows: 8W, pulse 

mode, 400цm (34).  

Modern techniques in the treatment 

of severe peri-implantitis combine guided 

bone regeneration with laser-assisted 

decontamination and stimulation of bone 

regeneration processes in open flap surgical 

procedures (35).  The stages in the surgical 

and laser-assisted approach of peri-

implantitis management are as follows (36): 

laser incision for access to infection area, 

laser vaporization of granulation tissue, 

mechanical and laser decontamination of 

implant surface and bone cavity area, 

removal of necrotic bone. 

In Er:YAG laser-assisted therapy of 

peri-implantitis, the most used parameters 

are as follows: 100 mJ, pulse mode, 10 Hz 
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(36). The proposed treatment protocols were 

as follows: removal of implant supra 

structures + submucosal powder air 

polishing + laser irradiation (38), surgical 

exposure, granulation tissue removed+ 

implantoplasty with diamond burs + 

augmentation with natural bone mineral and 

collagen membrane + plastic curettes plus 

cotton pellets and sterile saline + laser 

irradiation (39), or removal of granulation 

tissue by laser irradiation + decontamination 

of implant surface (40). The use of Er:YAG 

lasers in peri-implantitis therapy showed an 

initial positive outcome (decrease of BOP 

and PD) after a 6 months follow-up (41). 

The use of photodynamic therapy in 

peri-implantitis therapy was also 

investigated. The proposed therapeutic 

protocols were as follows: mechanical 

debridement with titanium curettes and 

powder air polishing, irrigation with 3% 

hydrogen peroxide + photodynamic 

treatment (LLLT 660nm, 100mW + 

phenothiazine chloride for 10 seconds) (41, 

42), 0.2% CHX mouthwash + laser 

irradiation (810 nm, 0.5 W, 1.96 J/cm
2
, 

continuous mode, 360 sec) + curettage with 

Ti curettes + ultrasonic device with plastic 

tip + application of 0.5% CHX gel in sulcus 

(43).  Ashnagar et al (2014) concluded that 

photodynamic therapy has some advantages 

in treating peri-implantitis but positive 

clinical outcomes last for short periods of 

time (37).  

The therapy protocol can include 

low-level laser bio-stimulation (doses of 1,5-

3 J/cm
2
) to promote acceleration of healing 

processes and the acceleration of cell 

adhesion to the surfaces of titanium dental 

implants (44). LLLT increases the hard 

tissue-implant integration by stimulating the 

production of TGF-β1 involved in wound-

healing and in stimulation of osteoblasts 

metabolism. Other effects of laser bio-

stimulation include the activation of local 

circulation, the stimulation of immune 

system, anti-inflammatory effects due to the 

decrease of synthesis of collagenases, 

prostaglandins and IL-β1 (45).  

A review of studies regarding laser-

assisted therapies in peri-implantitis 

suggests that wide integration of various 

laser therapies into the treatment of peri-

implant diseases requests the development 

of optimal protocols for the use of different 

wavelengths and better-defined indications 

for each protocol (46). The management of a 

clinical case of peri-implantitis by implant 

explantation, implant surface detoxification, 

laser-assisted decontamination, and implant 

reinsertion associated with bone grafting is 

presented in figures 1.a-d (47).  

 

Fig.1.a. Preoperatory aspect 

 

Fig.1.b. Laser-assisted (810nm) decontamination 

of implant site following implant explantation 
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Fig.1.c. Low-level laser therapy at implant site 

 

Fig.1.d. Post-implant clinical aspect

Conclusions 

Laser-assisted non-surgical therapy 

alone can be used effectively in the 

treatment of early peri-implantitis. Non-

surgical therapy followed by surgical 

procedures is recommended in moderate or 

severe peri-implantitis. The decontamination 

stage can be performed by adding the laser 

therapy (diode lasers, erbium lasers) or 

photodynamic therapy to classic 

antibacterial techniques. The use of laser 

bio-stimulation can accelerate the healing 

processes and osseointegration rate of dental 

implants. 
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