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ABSTRACT 

 

Peri-implantitis is a serious condition that affects the soft and hard tissues around dental implants 

and develops after the dental implants are placed. Effective preventative interventions include 

specific, continuous exams together with the identification and eradication of risk factors (such 

as smoking, systemic disorders, and periodontitis). Along with the features of osseo-integration, 

the composition and architecture of the implant surface are significant. Treatment options for 

peri-implant disease include a number of conservative and surgical approaches. With 

conservative methods, mucositis and mild cases of peri-implantitis can be effectively treated. 

These consist of several kinds of manual ablation, devices that use lasers, and photodynamic 

treatment, which can be enhanced by antibiotics, either systemic or local. Reestablishing 

osseointegration is possible. When peri-implantitis is progressed, surgical therapies are more 

successful than nonsurgical ones. The goal of this critical appraisal of literature is to give dental 

practitioners an overview of current data and recommendations for diagnosing, preventing, and 

treating peri-implantitis. 
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INTRODUCTION 

Implants have revolutionized the fields of 

maxillary reconstruction, prosthetic dentistry, 

and dental rehabilitation. Similar to normal 

dentition, dental implants pass between the 

sterile jawbone and the contaminated oral 

cavity, with the mucosa around them serving 

as a barrier. As good periodontal tissue is for 

the dentition, so too is healthy peri-implant 

tissue critical to the dental implant's long-term 

viability.1 Despite the great success of implant 

therapy, infections around implants, such as 

peri-implant mucositis or peri-implantitis, are 

becoming more common.2 Therefore, 

contemporary dental rehabilitation techniques 

should include peri-implant disease 

preventive and therapy strategies.3 An 

overview of the etiology, clinical features, 

prevention, treatment options, and therapeutic 

alternatives for peri-implantitis is currently 

been discussed. 
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ETIOLOGY 

Following initial remodelling, bone loss is 

mostly caused by que at the mucosal margin 

or peri-implant, which causes local 

inflammation. This inflammation is the body's 

intricate reaction to infectious 

microorganisms. The loss of connective 

tissue, which is followed by bone 

disintegration, indicates the change from peri-

implant mucositis to peri-implantitis. Peri-

implantitis in two-stage implant systems may 

arise as a result of bacterial contamination of 

the micro-gap. Intense inflammation is caused 

by neutrophil granulocytes, lymphocytes, 

plasma cells, and macrophages, which also 

kill tissue. Restricted clinical trials found that 

the most often found microorganisms in peri-

implantitis lesions were 

Porphyromonasgingivalis, 

Fusobacteriumnucleatum, Tannerella 

forsythia, Treponemadenticola, and Prevotella 

intermedia. Numerous studies have revealed 

that peri-implantitis may be associated with S. 

aureus.3 

 

RISK FACTORS 

➢ Poor oral hygiene: Both peri-implantitis 

and peri-implant mucositis are associated 

with each other. All patients have to be 

made aware of these issues and motivated 

to maintain proper oral hygiene. 

➢ Dental cement: The existence of dental 

cement, or cement-retained restorations, 

in the implant's sulcus worries a lot of 

implant dentists. The incapacity to 

eliminate surplus cement leads to 

iatrogenic cement peri-implantitis. 

Initially, the cement may cause mucositis, 

but with time, the inflammation (peri-

implantitis) may migrate to the supporting 

bone and cause bone loss. 

➢ History of periodontitis: Patients with a 

history of chronic periodontitis were 

found to have a five times higher risk of 

peri-implantitis. 

➢ Cigarette smoking: There is a greater 

occurrence of peri-implant disease, such 

as suppuration, peri-implantitis, and bone 

loss, among individuals who smoke. 

➢ Alcohol consumption: Alcoholics might 

experience a lack of vitamin K, leading to 

impaired prothrombin production and 

impacting blood clotting processes, while 

substances in alcoholic drinks like fuel oil, 

nitrosamines, and ethanol can stimulate 

bone breakdown and hinder new bone 

formation. A single research project, 

conducted by Galindo-Moreno et al., 

discovered a correlation between peri-

implant marginal bone loss and alcohol 

consumption exceeding 10 grams per day, 

as well as a more severe case of peri-

implantitis in comparison to smoking.3,4 

➢ Diabetes: Diabetic individuals had a 

higher chance of developing peri-

implantitis compared to non-diabetic 

individuals. 

➢ Genetic traits: Among smokers, there 

was a connection found between gene 

variations specific to interleukin (IL)-1 

and bone loss around dental implants. 

➢ Lacking keratinized mucosa: The 

presence of keratinized gingiva 

surrounding implants is connected to the 

well-being of soft and hard tissues, as well 

as the lifespan of the implant. 

➢ Systemic Medications: Implant failure 

rates have been associated with selective 

serotonin reuptake inhibitors and proton 

pump inhibitors. The two medications 

have been associated with reduced bone 

mineral density as a result of their 

negative impact on the growth and 

functioning of osteoblasts. 

➢ Implant surface characteristics: Newer 

titanium implants with a textured surface 

have enhanced osseointegration but have 

also increased bacterial adhesion, leading 

to challenges in cleaning the implant. 
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➢ Other non-confirmed risks: Xerostomia, 

Postmenopausal osteoporosis, Implants 

placed in the maxillary anterior region.3,4 

 

PREVENTION 

Measure to prevent peri-implantitis can be 

broadly classified under the following 

headings5 which the clinician has to look into 

during the clinical procedure: 

➢ Implant design: 

➢ Implant site 

➢ Patient related factors like periodontitis, 

oral hygiene, smoking and diabetes. 

➢ Prosthesis related factors 

 

TREATMENT 

Various treatment modalities have been 

documented in the scientific literature, the 

choice of selecting one for a particular case 

depends on the knowledge and the clinical 

expertise of the clinician. 

 

➢ Non-surgical Treatment of Peri-

implantitis: 

✓ Microbiological Test 

✓ Mechanical Therapy alone 

✓ Mechanical therapy with an adjunct of an 

Antiseptic Agent 

✓ Mechanical therapy with an adjunct of 

antibiotic therapy6 

 

➢ Surgical Treatment of Peri-implantitis: 

✓ Resective Surgery 

✓ Bone Regeneration7,8 

 

➢ Laser-assisted treatment of peri-

implantitis 

✓ Non-surgical therapy 

✓ Surgical therapy9 

 

CRITICAL REVIEW OF LITERATURE 

The condition known as peri-implantitis 

affects the tissues surrounding dental 

implants, causing inflammation in the 

connective tissue and gradual loss of 

supporting bone. The specific factors that lead 

to the progression from peri-implant 

mucositis to peri-implantitis are not fully 

understood. Peri-implantitis can develop early 

after the initial procedure and follows a 

pattern of non-linear and accelerating 

advancement. Sites affected by peri-

implantitis show signs of inflammation and 

increased probing depths compared to initial 

measurements. Histologically, peri-implantitis 

sites typically exhibit larger inflammatory 

lesions compared to sites affected by 

periodontitis. When surgical intervention is 

needed at peri-implantitis sites, bone loss 

patterns often present in a circumferential 

configuration. There is substantial evidence 

that patients with a history of chronic 

periodontitis, poor plaque control, and lack of 

regular maintenance following implant 

therapy are at higher risk of developingperi-

implantitis. The role of smoking and diabetes 

as potential risk factors for peri-implantitis is 

not definitively established. Limited evidence 

also suggests that peri-implantitis may be 

related to other factors such as the presence of 

submucosal cement post-restoration, 

insufficient peri-implant keratinized mucosa, 

and implant positioning, all of which can 

complicate oral hygiene and maintenance. It 

is uncommon for implants to experience 

progressive crestal bone loss without visible 

signs of soft tissue inflammation.10 

The use of implant dentistry has become a 

primary approach to replace missing teeth in 

patients who are completely or partially 

without teeth. Implant dentistry can lead to 

the development of peri-implantitis, which is 

characterized by inflammation and damage to 

the tissues supporting the implant due to the 

formation of biofilm on the implant surface. 

Factors such as a history of periodontal 

disease, inadequate oral hygiene, and smoking 

are considered to increase the risk of peri-

implantitis. In some cases, peri-implantitis 

can be linked to iatrogenic factors, which 

have only recently been recognized as direct 

causes, such as the placement of non-parallel 
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adjacent implants or the presence of a gap 

between the implant fixture and prosthetic 

components. Both traditional non-surgical 

periodontal therapy protocols and laser 

treatment appear to be effective alternative 

approaches for treating peri-implantitis. The 

use of laser-assisted non-surgical therapy has 

shown a reduction in periodontal pocket 

depth.11 

Peri-implant diseases are modern oral 

infections in people, causing inflammation 

and tissue destruction around implants due to 

biofilm build-up on the implant surface. The 

functioning of its causal agents' roles is still 

not understood. Periodontitis history, 

inadequate oral care, and smoking increase 

the risk of peri-implant diseases. Sometimes 

unsuccessful implants are linked to factors 

caused by healthcare providers, which have 

only recently been recognized as a main 

reason for issues around dental implants, such 

as implants not being aligned properly or 

having a space between the implant and the 

prosthetic parts. Using both traditional 

nonsurgical periodontal therapy protocols and 

diode laser appears to be a successful option 

for treating peri-implantitis, a condition that 

affects dental implants. The use of laser-aided 

non-invasive peri-implant therapy decreased 

the depth of the periodontal pocket. Intraoral 

periapical radiographs, captured 6 months and 

1 year after nonsurgical treatment, appeared 

to show signs of improvement in bone level.12 

Retrograde peri-implantitis refers to a 

radiolucent lesion located at the most apical 

aspect of a bone-integrated implant. It occurs 

during the initial months after placement. The 

research findings suggested that retrograde 

peri-implantitis is triggered by a leftover scar 

or granulomatous tissue at the site where the 

implant is placed: endodontic issues from the 

extracted tooth (scar tissue-impacted tooth) or 

potential endodontic problems from an 

adjacent tooth.13 

The study findings of Van der Weijden GA et 

al showed that by using clinical criteria: 

patients can be selected to increase the 

likelihood of diagnosing an A. 

actinomycetemcomitans infection in the 

subgingival flora. Four key clinical criteria 

stand out: age (under 30 years old), localized 

breakdown (especially in the first molar and 

incisor regions), an angular pattern of bone 

loss (visible on full-mouth radiographs). If 

three of these criteria are present, it indicates 

the need to confirm a possible A. 

actinomycetemcomitans infection before 

starting initial therapy. If subgingival scaling 

and root planning produce an inadequate 

response, there's also a need to investigate the 

potential presence of this micro-organism in 

the subgingival plaque.14 

Peri-implantitis can lead to systemic 

alterations in blood cell count, serum 

biochemical parameters, and cytokine levels, 

potentially impacting overall health and 

disease states. Nevertheless, the question 

remains unanswered as to whether and how 

these factors could impact the development or 

advancement of systemic illnesses. Additional 

research that is prospective in nature is 

required to investigate this causal 

relationship.15 Marginal bone levels and soft 

tissue outcomes indicate that it is possible to 

regenerate severe peri-implant hard and soft 

tissue deficiencies using a laser-assisted 

approach for peri-implant defect regeneration. 

By implementing this idea, it appears that it 

could be possible to cleanse implant surfaces 

while simultaneously enhancing both hard 

and soft tissues, thus avoiding any negative 

postoperative exposure of titanium surfaces. 

Including a connective tissue graft during 

peri-implantitis treatment led to a short-term 

increase in vestibular soft tissue thickness.16 

A recent systematic review reported that 

coronally advanced flap and connective tissue 

graft is considered the most effective method 

for treating single and multiple Miller class 

I/II gingival recessions. However, there is 

limited evidence on the long-term 

effectiveness of other techniques and adjuncts 
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after at least 5 years of follow-up.17Even 

though natural teeth and dental implants are 

placed in similar surroundings, their inherent 

variances can lead to inflammatory diseases 

with minimal overlapping traits, requiring 

distinct tools and tactics for treatment and 

diagnosis. When the understanding of 

periodontal disease changes, certain beliefs 

tied to it, such as the idea that periodontal 

pockets are a source of infection for 

periodontal inflammation, need to be 

reevaluated. Periodontitis is a definite risk 

factor for peri-implantitis, however, the key 

factor influencing this risk lies not in the 

bacteria found in periodontal pockets, but in 

the circumstances that led to the development 

of the periodontal disease.18The systematic 

review and meta-analysis by Hashim D et al 

showed that 24.1% of implants with bleeding 

on gentle probing result in a diagnosis of peri-

implantitis, compared to 33.8% for patients 

who are bleeding on gentle probing-positive. 

Clinicians need to be mindful of the high 

likelihood of falsely identifying bleeding 

during gentle probing as a sign of peri-

implantitis.19 

The peri-implant disease is dependent on 

biofilm and requires the host-inflammatory 

response for its development. Therefore, its 

etiology and pathogenesis are comparable to 

periodontal disease. Nevertheless, the 

inflammation seen in peri-implant disease is 

sudden, resulting in extensive tissue damage 

over a brief timeframe. Currently, the 

treatment guidelines for peri-implant disease 

align with periodontal therapy. Additional 

research is necessary in the near future to 

establish precise guidelines for effectively 

managing peri-implant diseases. Regularly 

scheduled check-ups are crucial for 

preventing peri-implant disease and ensuring 

the lasting effectiveness of implant-supported 

restorations.20 

 

 

 

CONCLUSION 

Prevention is the most important tool, relying 

on appropriate treatment plans, gentle implant 

placement, and routine professional cleanings 

for both teeth and implants. The best 

treatment for peri-implantitis involves using 

various methods to create a personalized plan 

based on multiple causes, treatment options, 

and study results.Continued research is 

needed to better understand why and how 

implant disease occurs, to design appropriate 

and appropriate diagnostic tools for early 

diagnosis and better treatment. 

 

Declaration by Authors 

Funding: None 

Ethical Approval: Not Applicable 

Conflicts Of Interest: Authors declares there 

are no actual or potential conflicts of interest 

 
REFERENCES 

1. Algraffee H, Borumandi F, Cascarini L. Peri-

implantitis. Br J Oral Maxillofac Surg. 

2012;50(8):689–94. 

2. Nguyen-Hieu T, Borghetti A, Aboudharam G. 

Peri-implantitis: from diagnosis to 

therapeutics. J InvestigClin Dent. 2012; 

3(2):79–94. 

3. Smeets R, Henningsen A, Jung O, Heiland M, 

Hammächer C, Stein JM. Definition, etiology, 

prevention and treatment of peri-implantitis--a 

review. Head Face Med. 2014;10:34. 

4. Singh P. Understanding peri-implantitis: a 

strategic review. J Oral Implantol. 2011; 

37(5):622–6. 

5. Fu J-H, Wang H-L. Breaking the wave of 

peri-implantitis. Periodontol 2000. 2020; 

84(1):145–60. 

6. Prathapachandran J, Suresh N. Management 

of peri-implantitis. Dent Res J. 

2012;9(5):516–21. 

7. Ramanauskaite A, Obreja K, Schwarz F. 

Surgical Management of Peri-implantitis. 

Curr Oral Health Rep. 2020;7(3):283–303. 

8. Madi M, Htet M, Zakaria O, Alagl A, Kasugai 

S. Re-osseointegration of Dental Implants 

After Periimplantitis Treatments: A 

Systematic Review. Implant Dent. 

2018;27(1):101–10. 



Dr. Vinej Somaraj et.al. Peri-Implantitis: a critical overview of literature 

 

                                  International Journal of Health Sciences and Research (www.ijhsr.org)  83 

Volume 14; Issue: 9; September 2024 

9. Pisano M, Amato A, Sammartino P, Iandolo 

A, Martina S, Caggiano M. Laser Therapy in 

the Treatment of Peri-Implantitis: State-of-

the-Art, Literature Review and Meta-

Analysis. Appl Sci. 2021;11(11):5290. 

10. Schwarz F, Derks J, Monje A, Wang H-L. 

Peri-implantitis. J Periodontol. 2018;89Suppl 

1:S267–90. 

11. Fu W, Wo C. The use of laser in dentistry: a 

narrative review. J BiolRegulHomeost 

Agents. 2021;35(1 Suppl. 1):11–8. 

12. Roncati M, Lauritano D, Tagliabue A, 

Tettamanti L. Nonsurgical Periodontal 

Management of Iatrogenic Peri-Implantitis: A 

Clinical Report. J BiolRegulHomeost Agents. 

2015;29(3 Suppl 1):164–9. 

13. Quirynen M, Vogels R, Alsaadi G, Naert I, 

Jacobs R, van Steenberghe D. Predisposing 

conditions for retrograde peri-implantitis, and 

treatment suggestions. Clin Oral Implants 

Res. 2005;16(5):599–608. 

14. Van der Weijden GA, Timmerman MF, 

Reijerse E, Wolffe GN, Van Winkelhoff AJ, 

Van der Velden U. The prevalence of A. 

actinomycetemcomitans, P. gingivalis and P. 

intermedia in selected subjects with 

periodontitis. J ClinPeriodontol. 1994; 21(9): 

583–8. 

15. Radaelli K, Alberti A, Corbella S, Francetti L. 

The Impact of Peri-Implantitis on Systemic 

Diseases and Conditions: A Review of the 

Literature. Int J Dent. 2021; 2021:5536566. 

16. Noelken R, Al-Nawas B. A modified surgical 

approach for hard and soft tissue 

reconstruction of severe peri-implantitis 

defects: laser-assisted peri-implant defect 

regeneration (LAPIDER). Int J Implant Dent. 

2020; 6:22. 

17. Bertl K, Spineli LM, Mohandis K, 

Stavropoulos A. Root coverage stability: A 

systematic overview of controlled clinical 

trials with at least 5 years of follow‐up. 

ClinExp Dent Res. 2021;7(5):692–710. 

18. Passariello C, Di Nardo D, Testarelli L. 

Inflammatory Periimplant Diseases and the 

Periodontal Connection Question. Eur J Dent. 

2019;13(1):119–23. 

19. Hashim D, Cionca N, Combescure C, 

Mombelli A. The diagnosis of peri-

implantitis: A systematic review on the 

predictive value of bleeding on probing. Clin 

Oral Implants Res. 2018;29(S16):276–93. 

20. Alluri LS, Valente NA, Maddi A. Peri-

implantitis: Periodontal and restorative 

implications. J Interdiscip Dent. 2015;5(1):3. 

 

 

How to cite this article: Vinej Somaraj, P 

Ravishankar, Subramanian Anu Krishna Kumar. 

Peri-Implantitis: a critical overview of literature. 

Int J Health Sci Res. 2024; 14(9):78-83. DOI:  

https://doi.org/10.52403/ijhsr.20240910 

 

 

****** 
 


