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RESUMO 
 
Este guia prático sobre o uso de fios de sutura na Odontologia foi desenvolvido, por demanda 

da empresa TechSuture, para auxiliar o cirurgião-dentista na tomada de decisões mais 

seguras e fundamentadas durante o ato cirúrgico. Mais do que apenas aproximar tecidos ou 

fechar incisões, a sutura deve ser compreendida como parte essencial do planejamento 

clínico e como reflexo da identidade profissional do cirurgião. A obra é baseada em 

pesquisas científicas conduzidas no âmbito do Doutorado em Implantodontia da Faculdade 

ILAPEO e apresenta, de forma didática, uma síntese das técnicas, materiais e critérios de 

escolha mais relevantes. Considerando a ampla variedade de fios disponíveis, o guia busca 

esclarecer dúvidas frequentes e contribuir para a excelência clínica por meio da escolha 

consciente do material. Reconhecendo que a seleção do fio de sutura está diretamente 

relacionada ao conhecimento técnico, à habilidade e à preferência individual, este material 

destaca o papel crítico da sutura nos resultados cirúrgicos, especialmente em procedimentos 

que envolvem tecidos moles. Em última análise, a sutura pode – e deve – ser vista como a 

verdadeira assinatura do cirurgião. 

 

Palavras-Chave: Fio de sutura; Incisão; Seleção.  

 

ABSTRACT 

This practical guide on the use of suture threads in dentistry was developed at the request of 

TechSuture to support dental surgeons in making safer and more informed decisions during 

surgical procedures. More than just approximating tissues or closing incisions, suturing 

should be understood as an essential part of clinical planning and as a reflection of the 

surgeon’s professional identity. This work is based on scientific research conducted as part 

of the Doctorate in Implant Dentistry at ILAPEO and presents, in a didactic manner, a 

synthesis of the most relevant techniques, materials, and selection criteria. Considering the 

wide variety of available suture materials, the guide aims to clarify common questions and 

contribute to clinical excellence through the conscious selection of sutures. Recognizing that 

the choice of suture thread is directly related to technical knowledge, skill, and individual 

preference, this material highlights the critical role of suturing in surgical outcomes—

especially in procedures involving soft tissues. Ultimately, suturing can—and should—be 

seen as the true signature of the surgeon. 

Keywords: Suture thread; Incision; Selection. 
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Abstract 
 
Peri-implant inflammation is a common clinical complication that compromises the stability of 
peri-implant soft tissues and increases the risk of rehabilitation failure. Multiple factors contribute 
to the onset of these conditions, and several protocols have been proposed to ensure long-term 
maintenance of implant sites. Among emerging strategies, ozone therapy has gained attention for 
its potential in managing peri-implant diseases. This scoping review aimed to compile current 
evidence regarding the application of ozone therapy in inflammatory processes associated with 
dental implants. The review was conducted in accordance with the PRISMA-ScR (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) 
guidelines. Literature searches were performed across seven electronic databases, and study 
eligibility was determined using the PCC (Population, Concept, Context) framework. 
Approximately half of the included studies originated from Asia. The sample comprised six 
randomized clinical trials, one retrospective clinical study, one crossover trial, two experimental 
studies, and two prospective clinical studies. Clinical outcomes following ozone therapy were 
favorable in six studies, showing both clinical and radiographic improvements at varying follow-
up periods. In three trials, chlorhexidine served as a control, with ozone therapy demonstrating 
comparable or superior efficacy. Additionally, two studies indicated that ozonated solutions exert 
antimicrobial effects by reducing bacterial adhesion on implant surfaces. Despite consistent 
positive findings, the overall quality of evidence remains limited due to methodological biases. 
Further well-designed trials are warranted to validate the therapeutic potential of ozone in 
managing peri-implantitis and mucositis, and to support its integration into routine clinical 
protocols. 
 
Key points 

● Participants were randomly allocated to case and control groups; 

● The heterogeneous applicability of ozone therapy hinders the comparability of 

outcomes. 

● The adjunctive use of ozone therapy with conventional treatments, such as 

chlorhexidine and medications, resulted in improved efficacy in select physiological 

variables. 

● Ozone therapy has emerged as a promising approach for reducing inflammation and 

enhancing clinical outcomes in implantology. 

 

KEYWORDS: Mucositis, peri-implantitides, dental implantation, dentrist, ozone, ozonetherapy. 
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INTRODUCTION 

Periodontal disease encompasses a spectrum of inflammatory conditions affecting the 

supporting structures of the teeth. Among its clinical manifestations, gingivitis is the most prevalent, 

typically presenting as marginal erythema, edema, and bleeding upon brushing. When left untreated, 

the condition may progress to periodontitis, characterized by the involvement of deeper periodontal 

tissues, including alveolar bone, leading to the formation of periodontal pockets (Mann et al., 2019). 

Multiple etiological factors are associated with the onset of periodontal and peri-implant diseases, 

including inadequate oral hygiene and local inflammatory responses. In the context of dental 

implants, such inflammation may evolve into peri-implant mucositis or peri-implantitis—conditions 

marked by soft tissue inflammation and, in more advanced stages, progressive bone loss. The 

growing prevalence of peri-implantitis is correlated with the increased use of implant therapies, as 

implant placement itself constitutes a potential risk factor (Berglundh et al., 2024). If not managed 

appropriately, peri-implantitis can compromise the long-term stability of osseointegrated implants, 

ultimately leading to significant structural loss of peri-implant bone support (Ting & Suzuki, 2024). 

Despite the peri-implantitis treatments, it normally include not only a unique gold standard 

therapy but several therapies that include surgical or nonsurgical protocols with different 

combinations of adjunctive treatments. Non-surgical treatment aims to search for effective methods 

to implant surface decontamination, and plaque removal including mechanical, physical, 

photomechanical as well as chemical treatment approaches, such as manual debridement, air-

abrasion, ultrasonic, laser therapy, ozone therapy, local antiseptics therapy, systemic or local 

antibiotic therapy, chlorhexidine therapy and innovative approaches including enamel matrix 

(EMD), host modulation, and probiotics (Juarez et al. 2022; Schwarz et al. 2022; Ting and Suzuki, 

2024). Surgical techniques may include open-flap debridement, resective osseous peri-implant 

procedures, implantoplasty, or regenerative techniques. Together all therapeutic efforts combined 

should aim to decrease peri-implant probing depth (PD), reduce or eliminate bleeding on probing 
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(BoP), and produce radiographic bone fill (Ting and Suzuki JB, 2024). In many studies, non-surgical 

therapy alone can resolve peri-implant mucositis, but not peri-implantitis, and for this, adjunctive 

therapies have to be considered to manage inflammation (Amodeo et al. 2023). Moreover, clinical 

attachment levels (CIN) and PD were improved with surgical interventions compared to non-

surgical approaches (Ramanauskait et al. 2023). 

Currently, ozone therapy is highlighted as a potential therapy acting positively on peri-implant 

disease (Shah and Rajasekar, 2024). Ozone is a naturally occurring chemical compound consisting 

of three oxygen atoms as a result of conversion by ultraviolet radiation, being characterized as more 

soluble in water and denser than oxygen (El Meligy et al. 2023). Depending on medical 

concentrations, ozone has been successfully used in medicine due to its metabolic capabilities as a 

powerful oxidant for instance, which causes a structural death of many microorganisms proving its 

antimicrobial activity. At low doses ozone promotes wound healing as a result of increased tissue 

circulation and reduces inflammation through protective antioxidant pathways, showing several 

beneficial effects in the medical and dentistry field for several diseases whether in the gaseous, 

aqueous phase, or an oily formulation, giving a topical, infiltrative and systemic application to its 

compound (Sun et al. 2024; Veneri et al. 2024;  Sen and Sen, 2020). 

In the field of dentistry, ozone can be delivered in various forms, including ozonated water, 

ozonated olive oil, and gaseous ozone, each representing an effective method for targeting oral 

tissues through controlled release and absorption. These delivery systems have demonstrated 

clinical efficacy and versatility across multiple dental specialties. Current literature highlights the 

broad applicability of ozone therapy—whether as a standalone modality or as an adjunctive 

treatment—within disciplines such as maxillofacial surgery, endodontics, periodontics, pediatric 

dentistry, and even head and neck oncology (AlMogbe et al., 2023; Barczyk et al., 2023; Randi et 

al., 2023; Swarna & Rajasekar, 2022). Ozone therapy has shown progressive improvement in the 

management of peri-implant diseases. Thereby, a meta-analysis study focused on ozone therapy in 
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periodontics demonstrated that ozone therapy can be used effectively as an adjunct to scaling and 

root planing in the treatment of periodontitis (Deepthi and Bilichodmath, 2020). Similarly, a study 

evaluating the efficacy of the ozonized water in a total of 26 patients diagnosed with peri-implant 

mucositis showed that in the ozonized water group a significantly and progressively reduced all the 

clinical indexes tested, namely: Plaque Index (PI), BoP, and Probing Pocket Depth (PPD) were 

evaluated (Butera et al. 2021). Despite recent studies, there is no conclusive evidence related to the 

efficacy of ozone therapy in the management of peri-implant diseases. In this context, this 

systematic review was conducted to assess the effectiveness of ozone therapy in controlling 

inflammation after tooth Implantation. 

 

METHODS 

Type of Study 

This study is a scoping review. This type of study is developed to explore the literature 

broadly and deeply, mapping and synthesizing the scientific evidence on a topic, as well as 

identifying knowledge gaps in a given field (Tricco et al. 2016). The present scoping review was 

conducted following the Joanna Briggs Institute (JBI) guidelines in the article “Updated 

methodological guidance for conducting scoping reviews” (Peters et al. 2020). The Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews 

(PRISMA-ScR) update was used to write this article. 

 

Search Strategy 

The PCC format (Population, Concept, and Context) was adopted as a search strategy as 

described below. 

1. Population: Patients with periodontal disease;  

2. Concept - Dental Implantation;  
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3. Context – ozone therapy. 

The search for articles was carried out between November 10, 2024, and December 9, 2024, 

in the Medline databases via Pubmed, Embase, Cochrane, Web of Science, Scopus, Cinahl, and 

Google Scholar. The search strategy was formulated using the controlled vocabulary of the 

Medical Subject Headings (Mesh), Embase Subject Headings (Entree), and Health Sciences 

Descriptors (DeCs) databases. The references identified in the databases were exported to the 

Rayyan application of the Qatar Computing Research Institute, QCRI. Table 1 presents the terms 

used in the search. 

 

Inclusion and Exclusion Criteria 

The aim of the study and the mnemonic PCC (population, concept, and context) were used 

as a guide for defining the inclusion criteria. Primary observational (cross-sectional, case-control, 

cohort studies, cohort studies, ecological studies) and experimental studies (randomized clinical 

trials),  cohort studies, case-control studies, cross-sectional studies, and ecological studies. policy 

briefs, and evidence-informed guidelines. Articles not published in English, gray literature, 

opinion articles, systematic reviews, editorials, policy briefs, evidence-informed guidelines, 

reviews, case series, reports, animal studies, and those published more than ten years ago were 

excluded from the review. 

 

Selection of studies 

After removing duplicates, according to the study eligibility criteria, the selection process 

(screening of titles and abstracts and complete reading of articles) was carried out independently 

by two reviewers and in cases of disagreement, a third reviewer issued an opinion about the 

inclusion of the article in the review. The independence of the reviewers was ensured by blinding 
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the reviewers using the Blind ON tool of the Rayyan application of the Qatar Computing Research 

Institute, QCRI. 

 

Data extraction  

After careful analysis of the selected articles, data were extracted using a previously 

prepared Microsoft Excel spreadsheet with the following information: author, year of publication, 

design, and population. The sample size, mean age, type of ozone used, time points, main results, 

and conclusions. 

 

Results 

Search Procedure 

The search comprised 5624 records in the Pubmed, Embase, Web of Science, Cinalh, 

Scopus, BVS, Scholar Google, and Cochrane databases (Figure 1). The selection process followed 

the procedure of PRISMA–ScR (Preferred Reporting Items for Systematic Reviews and Meta-

analyses for Scoping Reviews). After removing duplicates, 4267 remained for the title and abstract 

screening. After removing the duplicates, 1357 remained for the title and abstract screening. 

Around 21% of articles were selected for full reading and of these 8 studies were selected for 

synthesis. 

 

Study Characteristics 

Table 2 presents the main characteristics of the studies included in the synthesis (author, 

country, year of publication, design, population, sample size, mean age, type of ozone used, time 

points, main results, and conclusion). The average number of participants in the studies was 

between 14 and 60 patients. All participants, age ranging from 18 to 70 years old. Of note, all 

included studies were published between 2018 and 2024. 
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Approximately half of the selected studies were conducted in countries situated on the 

Asian continent, specifically Turkey (Isler et al. 2018a, 2018b), India (Choudhary et al. 2024); Iraq 

(Salaie et al. 2024). The other studies were carried out in the United States of America (Tonon et 

al. 2021), and Italy with 3 studies (Butera et al. 2021, 2023; Nardi et al. 2022). Six of the studies 

had a clinical trial randomized, while 1 was a retrospective clinical trial, 1 was cross-over, 2 were 

experimental and 2 were prospective clinical. 

For diagnosis and treatment analysis, clinical parameters such as plaque index (PI), 

gingival index (GI), bleeding on probing (BoP), probing depth (PD), mucosal recession (MR) and 

clinical attachment level (CIN) were checked. 

Isler et al. (2018a) conducted a study with patients with a preliminary diagnosis of peri-

implantitis. The patients were randomly assigned to the ozone group (mechanical debridement + 

decontamination of the implant surface using sterile saline solution and additional ozone therapy 

+ SRT - surgical regenerative therapy) or the control group (mechanical debridement + 

decontamination of the implant surface using sterile saline solution + SRT). Ozone therapy was 

administered to the peri-implantitis sites after mechanical debridement in the ozone group. In the 

control group, instrumentation was followed by irrigation with sterile saline solution alone, while 

the same procedure was followed by additional ozone therapy in the ozone group.  

The researchers achieved a favorable response in 50% of the implants in the ozone group 

and 36.6% in the control group; however, no statistically significant difference was observed 

between the groups regarding the treatment of peri-implantitis. Clinical and radiographic evidence 

demonstrated that implant decontamination was significantly enhanced in the group receiving 

ozone therapy.   

In another investigation, Isler et al. (2018b) examined the relationship between inadequate 

keratinized mucosa and the risk of peri-implant infection and evaluated the efficacy of topical 

ozone therapy during the healing process of free gingival grafts (FGG) surrounding dental 
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implants. The findings indicated that ozone therapy resulted in a significant reduction in mucosal 

inflammation around the implants compared to spontaneous healing. 

Butera et al. (2021) conducted a comparative clinical investigation to evaluate the 

therapeutic efficacy of ozone therapy in managing peri-implant mucositis. The study compared 

ozonated water (experimental group) with pure water (control group), assessing key clinical 

parameters such as probing pocket depth (PPD), plaque index (PI), bleeding on probing (BoP), 

and bleeding score (BS). While all indices except PI exhibited a gradual reduction over time, the 

intergroup differences were not statistically significant. In a subsequent study, the same research 

group examined the effects of an ozonized oil-based gel (test group) in comparison with 

chlorhexidine gel (control group) on peri-implant mucositis. Additional parameters—suppuration 

index (SI) and marginal mucosa condition (MMC)—were included in the evaluation. Results 

indicated significantly lower PI values in the ozonized gel group (p < 0.05), alongside notable 

reductions in BoP and BS when compared to the chlorhexidine group (p < 0.05). The authors 

concluded that the ozonized oil-based gel demonstrated superior clinical performance for specific 

periodontal parameters (Butera et al., 2023).A randomized controlled trial conducted by 

Choudhary and Rajasekar (2024) investigated the efficacy of chlorhexidine gel (control group) 

and ozonated olive oil gel (test group) in the treatment of peri-implant mucositis. The findings 

revealed a statistically significant reduction in Silness and Loe PI and Loe and Silness GI within 

groups. Nevertheless, no statistically significant differences were detected between groups 

regarding the treatment of peri-implant mucositis. A retrospective analysis study evaluated the 

efficacy of ozonated extra virgin olive oil gel in the treatment of peri-implant mucositis, in support 

of mechanical decontamination procedures. Clinical parameters assessed included PD, BoP, and 

PI. Results showed statistically significant improvements in clinical outcomes (BoP, PI, and PD) 

when comparing baseline values to three observation periods (p < 0.001). These findings suggest 
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that ozonated extra virgin olive oil gel may be an effective therapeutic option for the treatment of 

peri-implant mucositis (Nardi et al. 2022). 

This scoping review identified two studies that investigated the antimicrobial effects of 

ozonized physiological saline solution and ozonated olive oil, respectively, against oral biofilms 

developed on titanium surfaces. In the study by Tonon et al. (2021), biofilms were treated with 

ozonized saline solution at varying concentrations (25, 50, and 80 μg/NmL) for 30 seconds and 1 

minute. Ozonized saline solution exhibited significant antibiofilm activity at a concentration of 80 

μg/NmL, applied for 1 minute, primarily reducing Porphyromonas gingivalis. The authors suggest 

that ozone therapy holds therapeutic potential for the treatment of peri-implant diseases. Salaie et 

al. (2024) found that ozonated olive oil demonstrated significant efficacy against Granulicatella 

adiacens, indicating a high potential for the treatment of peri-implantitis. 

 

 

Discussion  

In this scoping review, we aimed to assess the effectiveness of ozone therapy in controlling 

inflammation after dental implantation, considering that reversible/irreversible inflammation is a 

frequent condition that affects peri-implant gingival tissues, increasing the rehabilitation’s risk of 

failure. Preventive and maintenance strategies are essential for minimizing the risk of peri-implant 

mucositis and the progression to peri-implantitis. Long-term implant site preservation depends on 

a combination of measures, including proper oral hygiene aimed at disrupting the subgingival 

biofilm and preventing surface degradation of the implant (Ermetici et al., 2014). Commonly 

employed interventions include mechanical debridement, topical chlorhexidine application, air 

polishing techniques (Abraham, 2014), hydrogen peroxide rinses, and systemic or local antibiotic 

administration (McKenna et al., 2013). Despite the availability of these diverse therapeutic 
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approaches, none have yet proven to fulfill all ideal criteria—namely, effective biofilm control, 

high biocompatibility, and minimal risk of adverse alterations to the implant surface. 

Lately, ozone therapy applications in many medical fields have received considerable 

attention due to its beneficial effects, wide security range considering distinct therapeutic forms, 

and relatively simple management (Tiwari et al. 2017). Several studies have been focused on 

demonstrating ozone biological activity and thus the antimicrobial, immunomodulant, anti-

hypoxic, anti-inflammatory, and regenerative can be listed as potential effects of the different 

ozone preparations (Colombo et al. 2021; Gallo and Scribante, 2021; Monzillo et al. 2020).  

Moreover, it has been reported that ozone has a powerful effect in reducing plaque, bleeding, and 

other clinical indexes in patients with peri-implantitis (McKenna et al. 2013) and may influence 

bone density, as well as the quality of dental implant osseointegration (Aljaky et al. 2024). 

Nevertheless, there is limited research on the use of ozone therapy as a distinct technique in implant 

dentistry and a clinical consensus to address important issues related to its administration, for 

instance, evaluation of the best form of ozone to be applied (aqueous, oily or gaseous), optimal 

time to its administration, short or long-term treatment, standardized doses and use of ozone as 

unique or adjuvant treatment. 

Among eight selected studies, Isler et al. (2018a) evaluated patients with moderate or 

advanced peri-implantitis, which were grouped into a protocol using gaseous ozone combined with 

mechanical debridement, implant surface decontamination plus SRT. Thereby, ozone therapy 

showed clinically and radiographically significant improvements in SRT of peri-implantitis, 

confirmed through plaque and GI values improvements in the ozone group after 12-month follow-

up. In the same way, studies such as Mckenna et al. (2013) showed that gaseous ozone with or 

without hydrogen peroxide reduced plaque and bleeding scores around the soft tissues in patients 

with peri-implant mucositis. Similarly, Sghaireen et al. (2020) found that sites with topical ozone 

irrigation, showed on the first day, in opposite to the fifth day, significantly higher median overall 
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early healing scores for inflammation and re-epithelization, concluding that ozone therapy 

promotes soft tissue recovery mainly in the short-term following surgery.  In an experimental 

study, Alpan et al. (2013), found that topical gaseous ozone therapy enhanced bone regeneration 

in diabetic rat calvarial defects treated with xenografts. In the fourth week, the authors evidenced 

in the ozone group, higher osteoclast formation, and total and new bone area in the xenograft in 

comparison to control groups. 

In another selected study, performed in patients with inadequate keratinized mucosa around 

their implants, adjunctive ozone therapy gave rise to less mucosal inflammation around the 

implants compared to spontaneous healing (Isler et al. 2018b). A clinical study conducted by Dixit 

et al. (2023) corroborates these data after showing that ozonated saline and gel were successful in 

modulating early systemic inflammation, and plaque deposition in dental implant patients. Indeed 

C‑reactive protein (CRP) levels, visual analogue scale (VAS), and PI were lower in the ozone-

treated group as compared to the control group at all follow‑ups. Similarly, Karaka et al. (2018) 

found that pain scores from the ozone-treated group were significantly lower when compared to 

control groups on day 1 and day 3 of follow‑up but no significant differences were found at 

subsequent follow‑up intervals. In agreement with the current evidence that shows the beneficial 

effects of ozone therapy on post‑operative pain and systemic inflammation, Shekhar et al. (2021) 

demonstrated that dental implant patients receiving intra‑operative ozone therapy had significantly 

lower VAS scores for pain and a decrease in systemic inflammatory marker levels (CRP). Thereto 

Fernandez-Cuadros et al. (2018) in their study among knee osteoarthritis patients also documented 

that ozone therapy helped to reduce the CRP levels effectively.  

Multiple studies have reported favorable outcomes associated with the use of ozone therapy 

in the management of peri-implant mucositis, particularly regarding improvements in key clinical 

parameters. These findings align with the results of Butera et al. (2021), who demonstrated that 

the application of ozonated water significantly reduced clinical indices such as probing pocket 



50 
 

 

depth (PPD), plaque index (PI), bleeding on probing (BoP), and bleeding score (BS) when 

compared to pure water used as a control. In a subsequent investigation, the same authors assessed 

the use of an ozonized hydrogel as a home-care adjunct, comparing its effectiveness to that of 

chlorhexidine, widely considered the gold standard in chemical plaque control. Despite variations 

in treatment protocols between studies—specifically, the use of ozonated water in-office and 

ozonized gel for domiciliary care—ozone consistently yielded superior results in select periodontal 

parameters, including PI, BoP, and BS. These findings suggest that ozone-based therapies may 

offer both clinical efficacy and practical advantages over chlorhexidine in the treatment of peri-

implant mucositis, for both professional and at-home use. Likewise, in patients treated with 

Scaling and Root Planing (SRP), for the treatment of periodontal diseases, the local application of 

chlorhexidine and ozonated olive oil significantly enhanced the outcomes of SRP  (Nambiar et al. 

2022). Acikan et al. (2022) demonstrated that a topical application of chlorhexidine, ozone, and 

metronidazole resulted in enhanced histological wound healing. Herewith ozone itself or adjuvant 

to distinct therapies seems to improve clinical parameters in periodontal disease treatment, being 

a promising therapeutic approach and an alternative for many clinical conditions. 

Both studies conducted by Choudhary et al. (2024) and Nardi et al. (2022) group, evaluated 

the effectiveness of ozone through an olive oil-based gel formulation in peri-implant mucositis 

patients, however only the first researchers had chlorhexidine treatment as a control group and just 

the second group assessed the clinical parameter in several times with a long-term follow-up. Nardi 

et al. (2022) observed significant improvements in clinical outcomes (BoP, PI, and PD), but a 

small sample size, a lack of a control group, and a short follow-up period were the main limitations 

of this study. Choudhary et al. (2024) showed that ozonated olive oil gel was equally effective to 

chlorhexidine gel in the management of peri-implant mucositis with a significant reduction in PI 

and GI from baseline. Likewise, Gandhi et al. (2019), carried out a study to evaluate the safety 
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efficacy of ozone compared to chlorhexidine in patients with periodontal disease. Ozone proved 

to be a good alternative as it showed improving the clinical parameters of periodontal disease. 

Tonon et al. (2021) and Salaie et al. (2024) evaluated the antimicrobial activity of ozonized 

solutions. Both studies concluded that ozone is a potential antimicrobial agent for disinfecting 

dental implant surfaces and treating peri-implantitis. Tonon et al. (2021) reported that the 

antimicrobial efficacy of ozonized saline solution appears to be species-dependent, with Gram-

negative periodontal pathogens exhibiting greater susceptibility compared to Gram-positive 

strains. These findings are consistent with those of Shazahd et al. (2015), who observed that Gram-

negative oral bacteria—such as Aggregatibacter actinomycetemcomitans, Porphyromonas 

gingivalis, and Fusobacterium nucleatum—were more sensitive to the antimicrobial activity of 

natural polyphenols than Gram-positive streptococcal species. 

 A study from Rosado et al. (2024) corroborated these data after finding that ozonated water 

showed good potential for in-vitro decontamination of implant surfaces by counting Colony 

Forming Units (CFUs). In fact, the low effect of ozone against gram-positive bacteria was shown 

in research comparing the antibacterial activity of ozonated olive oil and chlorhexidine gluconate 

against S. mutans, which showed that ozone did not demonstrate antibacterial activity (Pietrocola 

et al. 2018). Overall, considering the outcomes of the included studies, two in-vitro studies stated 

that ozone therapy helped reduce bacterial adhesion on implant surfaces. 

 Despite the clinical benefits consistently reported following ozone-based interventions, 

several limitations across the available studies must be acknowledged. These include heterogeneity 

in implant types, variability in the time elapsed since implant placement, and the potential 

influence of adjunctive medications—such as antibiotics or anti-inflammatory agents—

administered pre- or post-operatively. Furthermore, discrepancies in the timing of clinical and 

radiographic assessments among studies contribute to reduced methodological consistency and 

compromise the baseline comparability of randomized groups. Therefore, no direct comparison 
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between all selected studies to seek a closed conclusion can be carried out because of the different 

methodologies considered. For instance, some studies considered peri-implantitis, instead of peri-

implant mucositis, and additionally, different ozone formulations (gaseous ozone, ozonized water, 

or oil-based formulation) were used. In terms of different formulations, there is no established 

consensus on which is most effective, acquirable, and easy to manage. 

Ozone therapy is a promising treatment for mucositis and peri-implantitis, diseases that 

affect the oral health of many individuals. This scoping review is, to the best of our knowledge, 

the first to present specific studies from major databases, exclusively evaluating the impact of 

ozone therapy on the process of mucositis and peri-implantitis in adult patients with prior 

diagnosis. The review included only two experimental studies, which limited the ability to draw 

robust conclusions. Furthermore, the included studies had distinct test groups and differentiated 

ozone interventions, which may have affected the results. 

However, the studies presented in this review suggest that adjunctive treatment with ozone 

therapy in mucositis and peri-implantitis may reduce the inflammatory process and improve 

clinical outcomes. The responses indicate that this intervention may be promising for these 

diagnoses. and management.  Moreover, due to its biocompatibility, organoleptic properties, and 

the absence of toxicity and side effects, ozone preparations can represent an effective therapy for 

the chemical treatment of peri-implant mucositis. 

It is essential to emphasize that further research is necessary to confirm these results and 

investigate the efficacy and safety of ozone therapy in different clinical contexts. Additionally, it 

is crucial to consider the limitations of this review and seek additional studies to fill the gaps in 

knowledge on this topic. Finally, microbiological tests should also be addressed to fully understand 

which protocol guarantees the major efficacy of ozone administrations towards peri-implant 

mucositis.  
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TABLES AND FIGURES 
 

Table 1. Search strategy in database according to the Population, Concept, Context framework for 

scoping review. 

POPULATION 
("Mucositis" OR" mucositis " OR "Mucositides" OR "Oral 
Mucositis" OR "Mucositides, Oral" OR "Oral Mucositides" OR 
"Mucositis, Oral" OR "Oromucositides" MH "gingivitis" OR 
"gingivitis" OR "ginvitides" OR "gingival disease" OR MH "Peri-
Implantitis" OR "peri-implantitis" OR "Peri-Implantitides" OR 
"Peri Implantitis" OR "Periimplantitis" OR "Periimplantitides" 
OR "post- dental implant inflammation" OR "Periodontal 
Diseases" OR "periodontics" OR "periodontitis" OR "Disease, 
Periodontal" OR "Diseases, Periodontal" OR "Periodontal 
Disease" OR "Parodontosis"  OR "Parodontoses" OR "Pyorrhea 
Alveolaris" OR "Periodontal Diseases") 

 

CONTEXT 
("Dental Implantation" OR "dental implantation" OR "Dental 
Implantation, Subperiosteal" OR "Dental Implantation, 
Endosseous" OR "Endodontic" OR "Dental Implantation, 
Endosseous" OR "Dental Implantation, Endosseous" OR "Dental 
Prosthesis, Implant-Supported" OR "Dental Implantation" OR 
"Dental Implants" OR "Dental Implant-Abutment Design" OR 
"Immediate Dental Implant Loading" OR "Dental Implants, Single-
Tooth" OR "Implant, Dental" OR "Dental Prostheses, Surgical" OR 
"Surgical Dental Prostheses" OR "Surgical Dental Prosthesis" OR 
"Dental Implants, Mini" OR "Mini Dental Implant" OR "Dental 
Implants, Single Tooth" OR "Implant, Single Tooth Dental" OR 
"Implants, Single-Tooth Dental" OR "Single Tooth Dental 
Implants" OR "Single-Tooth Implants" OR "Implant, Single-
Tooth" OR "Single-Tooth Implant" OR "Single-Tooth Dental 
Implant" OR "dentristy") 

CONCEPT ("Ozone" OR "ozone" OR "ozonetherapy" OR "ozone therapy" OR 
"Therapies" OR "Therapies, Ozone" OR "Therapy, Ozone") 

Source: DECS, MESH, ENTREE (2024).

https://web-p-ebscohost-com.ez67.periodicos.capes.gov.br/ehost/mesh/details?term=Periodontal%20Diseases&sid=e77a0d89-9994-4e59-a728-74e41719f4c3%40redis&vid=37
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Table 2. Descriptive summary of the included studies (n=). Characteristics of the studies included in the present scoping review: author(s) and year of publication; study design; population, 
sample size, mean age; type of ozone used; Main results and Conclusions.  Test Group (TG); Control Group (CG); Gaseous Ozone Therapy (GOT). 
 

 
Author, Year of 
Reference Study 

 

  
Design 

 
 

 
Population, 

Sample Size and 
Mean Age 

 
Type of 
Ozone 
Used 

 
Time points 

 
Main results 

 
Conclusions 

 

Butera, 2023 
Italy 

 Randomized 
controlled 

trial 

 15 CG (chlorhexidine) 
15 TG (GOT) 

59.03 ± 8.31 years 

Ozonize
d oil-

based gel 

 Baseline 
3 months 

The in-office and domiciliary 
ozonized hydrogel tested in this 
study seems to be a valid support for 
the maintenance of implants and the 
care of tissues surrounding them. 
 

Both agents tested in this study showed an efficacy in 
treating peri-implant mucositis. The ozonized gel 
deserves particular attention, considering the better 
outcome than chlorhexidine on specific clinical 
periodontal parameters, as well as its lesser 
shortcomings. 
 

 

Isler, 2018  
Turkey (a) 

 

Randomized 
controlled 

clinical trial 
(Survey) 

 
20 TG (GOT+sterile saline) 

21 CG (sterile saline) 
53.55±8.98 years 

Gaseous 
ozone 

 
 

Baseline 
1 month 
2 months  
3 months 
6 months 

12-months 
follow-up 

The plaque and gingival index values 
were significantly better in the ozone 
group (P<0.05).The defect fill 
between baseline and 12 months 
postoperatively was 2.32±1.28 mm 
in the ozone group and 1.17±0.77 
mm in the control group, which was 
a statistically significant between-
group difference (P<0.05) 

The results showed clinically and radiographically 
significant improvements in regenerative therapy of 
peri-implantitis in combination with ozone therapy 
surgical.  

 

Butera, 2021 
Italy 

 Randomized 
clinical trial  

13 Group 1 TG (GOT)  
13 Group 2 CG (pure water) 

TG 59.9±7.9 
CG 62.3±9.0 

Ozonize
d water 

 
 
 2-month follow 

up with 
appointments 
after 1 month 

(T1) and 2 
months (T2) from 

baseline 

 
 
As regards intragroup differences, in 
group 1 ozonated water significantly 
and progressively reduced all the 
clinical indexes tested, except for 
plaque index in the period T1–T2, 
whereas no significant differences 
occurred within the control group. 

 
 
The application of ozonized water on peri-implant 
mucositis sites has significantly reduced all the 
clinical indexes, with a progressive improvement from 
baseline to the subsequent assessments at 1 month and 
2 months. 

 

 
 
Isler, 2018 
Turkey (b) 

 
 
 
Randomized 

 

 
 

16 TG (GOT) 
14 CG 

52 ± 2.3 
50.6 ± 2.62 TC 
53.42 ± 3.9 CG 

 
Ozonize
d water 

 
 
 
 
 
 
 
 
6-month follow-
up 

 
 
 
No significant differences were 
found between ozone and control 
groups with respect to KM 
dimensions at any study follow-up 
periods (p>0.05). Ozone group 
provided significantly higher CAL 
and MR values at 6 months 
compared to baseline values. 
Moreover, ozone group exhibited 
significantly lower GI values 
compared to the control group at 6 
months (p<0.05). 

 
 
 
Adjunctive ozone therapy did not provide any 
beneficial impact on the dimension of obtained KM 
around the implants at 6 months. However, ozone 
therapy may give rise to less mucosal inflammation 
around the implants compared to spontaneous healing. 
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Choudhary, 2024 
India  

Randomized 
controlled 

clinical trial 
 

25 Group A (TG) 
25 Group B (CG-

Chlorhexidine gel) 

Ozonate
d olive 
oil gel 

 
 
4 weeks 

 

Within the groups, there was a 
statistically significant reduction in 
PI and GI from baseline (P < 0.05). 
However, the difference in PI and GI 
between both the groups was 
statistically insignificant (P > 0.05). 

Ozonated olive oil gel was equally effective to 
chlorhexidine gel in the management of peri-implant 

mucositis. 

 

Nardi, 2022 
Italy 

 
Retrospectiv

e clinical 
trial 

 

20 patients 
Application of ozonated in 

addition to mechanical 
debridement 

55.7 ±9.3  

Ozonate
d extra 
virgin 

olive oil 
gel 

 
 
 
 
 

6-,12,24-week 
follow-up 

 
This retrospective clinical study 
demonstrates that ozonated extra  
virgin olive oil gel allowed to 
effectively treat inflammation of 
peri-implant tissues and, due to its 
organoleptic characteristics  
and the absence of side effects, can 
represent a valuable therapy for the 
chemical management of peri-
implant mucositis and  
for daily use in the context of 
supportive therapy 
 

 
 
 
The study showed that ozonated extra virgin olive oil 
gel, due to its biocompatibility, organoleptic 
properties and the absence of toxicity and side effects, 
can represent an effective therapy for the chemical 
treatment of peri-implant mucositis. 

 

Tonon, 2021 
EUA  Experimental 

 design 
 

Porphyromonas gingivalis, 
Fusobacterium nucleatum, 
and Streptococcus oralis 

were treated with ozonized 
saline solution at different 

concentrations 

Ozonize
d saline 

 
 
 

5 days in 
anaerobic 
conditions 

Ozonized saline solution showed 
antibiofilm activity at a 
concentration of 80 μg/NmL for 30 
seconds and 1 minute, reducing, 
mainly, Porphyromonas gingivalis 
viability, with 2.78 and 1.7 log10 CFU 
mL−1 of reduction in both single and 
multi-species biofilms, respectively, 
when compared to the control 
(saline). 
 

Ozonized saline solution has antibiofilm activity, with 
better effect when applied for 1 minute at 80 μg/NmL, 
being a promising candidate therapy for the treatment 
of peri-implant diseases. 

 

Salaie, 2024 
Iraq  

Experimental 
design 

Experiment 
on Titanium 

Dental 
Implant 
Discs) 

 
Streptococcus mutans grows 

(TG) 
S.mutans grows (CG) 

Ozonate
d olive 

oil 

 
 
 
 
 

3 minutes 

Ozone to the bacterial biofilm on 
titanium dental implants did not 
exhibit significant antibacterial 
activity against S. mutans. 
Moreover, there was no significant 
difference in antibiofilm activity 
between control and treatment 
groups. However, significant 
antibacterial and antibiofilm effect 
was exhibited by ozone gel against 
G. adiacens. 

Ozonated olive oil can be considered as a potential 
antimicrobial agent for disinfecting dental implant 
surfaces and treating peri-implantitis. 

 

  
 
        

_______________________________________________________________________________________________________________
____________
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Figure 1. Identification of new studies via databases and registers.  
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