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Abstract: Smoking is a well-established risk factor for various oral diseases, including 

periodontitis. However, its association with peri-implantitis, a destructive inflammatory condition 

affecting dental implants, remains a topic of ongoing research and clinical interest. This paper 

explores the intricate relationship between smoking and peri-implantitis, investigating the 

mechanisms underlying tobacco-induced peri-implant complications, clinical implications, and 

management strategies. Through a comprehensive review of existing literature, we elucidate the 

adverse effects of smoking on peri-implant tissue health, including compromised wound healing, 

dysregulated inflammatory response, and altered host-microbial interactions. Moreover, we 

discuss the implications of smoking cessation and tobacco cessation interventions in mitigating 

the risk of peri-implantitis and improving implant success rates in smokers.  

Keywords: Smoking, Peri-implantitis, Dental Implants, Tobacco Use, Oral Health, Risk Factors, 

Wound Healing, Inflammation. 

Introduction 

Smoking is a well-known risk factor for a plethora of systemic and oral diseases, including 

periodontitis. However, its impact on the health of dental implants, specifically its association with 

peri-implantitis, remains a significant concern in clinical practice. Peri-implantitis, characterized 

by inflammation and bone loss around dental implants, poses a considerable threat to the long-

term success of implant therapy. Understanding the relationship between smoking and peri-

implantitis is crucial for developing effective preventive measures and treatment strategies to 

improve implant outcomes in smokers. 
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This paper aims to provide a comprehensive overview of the interplay between smoking and peri-

implantitis. We will explore the mechanisms underlying smoking-induced peri-implant 

complications, discuss the clinical implications of smoking in peri-implantitis management, and 

evaluate current management strategies for smokers with peri-implantitis. Furthermore, we will 

identify future research directions and opportunities to enhance our understanding of this complex 

relationship and improve patient care in this high-risk population. 

2. Smoking and Peri-implantitis: An Overview 

2.1. Smoking and Oral Health 

Smoking is a well-established risk factor for a range of oral diseases, including periodontitis, 

mucosal lesions, and oral cancer. The adverse effects of smoking on oral health are multifaceted, 

encompassing alterations in host response, impaired immune function, and compromised wound 

healing. In the context of periodontal tissues, smoking has been linked to reduced gingival blood 

flow, diminished collagen synthesis, and impaired neutrophil function, all of which contribute to 

an increased susceptibility to periodontal infections and tissue destruction. 

Moreover, smoking has been associated with alterations in the oral microbiota, favoring the 

proliferation of periodontopathogenic bacteria and dysbiosis within the periodontal biofilm. This 

dysbiotic microbial community exhibits increased pathogenicity and virulence, further 

exacerbating periodontal inflammation and tissue breakdown in smokers. 

2.2. Peri-implantitis: Definition and Etiology 

Peri-implantitis is a destructive inflammatory process that affects the soft and hard tissues 

surrounding dental implants, leading to progressive bone loss and potential implant failure. Similar 

to periodontitis, peri-implantitis is characterized by microbial biofilm accumulation on implant 

surfaces, triggering an inflammatory response and subsequent tissue destruction. 

The etiology of peri-implantitis is multifactorial, involving interactions between microbial factors, 

host response, and local predisposing factors. Microbial biofilms colonizing the implant surface 

play a central role in disease initiation and progression, with Gram-negative anaerobic bacteria 

predominating in peri-implantitis lesions. Host factors such as smoking, diabetes mellitus, and 



poor oral hygiene can exacerbate peri-implant inflammation and compromise host defense 

mechanisms, further promoting disease progression. 

Understanding the complex interplay between smoking and peri-implantitis is essential for 

elucidating the mechanisms underlying smoking-induced peri-implant complications and 

developing targeted preventive and therapeutic interventions for this high-risk population. 

3. Mechanisms Underlying Smoking-Induced Peri-implant Complications 

3.1. Impaired Wound Healing 

Smoking exerts detrimental effects on wound healing processes, compromising the integrity and 

functionality of peri-implant tissues. Nicotine and other toxic components present in tobacco 

smoke have vasoconstrictive properties, leading to reduced blood flow and oxygen delivery to the 

surgical site. Consequently, impaired tissue oxygenation hinders cellular metabolism, collagen 

synthesis, and angiogenesis, delaying the formation of a healthy peri-implant soft tissue seal. 

Moreover, smoking-induced alterations in fibroblast function and extracellular matrix remodeling 

impair the formation of stable connective tissue attachments around dental implants. This 

compromised wound healing response predisposes smokers to delayed epithelialization, persistent 

inflammation, and increased susceptibility to peri-implant infections, thereby heightening the risk 

of peri-implantitis development and progression. 

3.2. Dysregulated Inflammatory Response 

Smoking exerts profound effects on the host immune system, disrupting the delicate balance 

between pro-inflammatory and anti-inflammatory pathways and exacerbating peri-implant 

inflammatory responses. Chronic exposure to tobacco smoke triggers systemic inflammation, 

characterized by elevated levels of pro-inflammatory cytokines, chemokines, and reactive oxygen 

species, which can perpetuate peri-implant tissue damage and impair host defense mechanisms. 

Furthermore, smoking compromises the function of immune cells such as neutrophils, 

macrophages, and T lymphocytes, impairing their ability to mount an effective immune response 

against microbial pathogens colonizing the peri-implant biofilm. This dysregulated immune 

response facilitates microbial persistence and proliferation within peri-implant tissues, 

exacerbating inflammation and contributing to peri-implantitis pathogenesis in smokers. 



3.3. Altered Host-Microbial Interactions 

Smoking-induced alterations in the oral microbiota and host immune response disrupt the delicate 

balance of host-microbial interactions within the peri-implant environment, fostering a dysbiotic 

microbial community that promotes peri-implant inflammation and tissue destruction. Tobacco 

smoke alters the composition and virulence of peri-implant biofilms, favoring the colonization of 

pathogenic bacteria and inhibiting the growth of beneficial commensal species. 

Moreover, smoking-induced immune dysfunction compromises the host's ability to control 

microbial colonization and eliminate pathogens, allowing for unchecked microbial proliferation 

and persistence within peri-implant tissues. This dysbiotic microbial community perpetuates 

inflammation, disrupts tissue homeostasis, and undermines the success of implant therapy in 

smokers, highlighting the critical role of host-microbial interactions in smoking-induced peri-

implant complications. 

4. Clinical Implications of Smoking in Peri-implantitis 

Smoking has profound clinical implications for the development, progression, and management of 

peri-implantitis, significantly impacting treatment outcomes and implant longevity in smokers. 

Several key clinical implications of smoking in peri-implantitis include: 

1. Increased Risk of Peri-implant Complications: Smokers exhibit a significantly higher risk 

of peri-implantitis compared to non-smokers, with studies consistently demonstrating a 

dose-response relationship between smoking intensity and peri-implantitis prevalence. 

Smoking compromises peri-implant tissue health, exacerbates inflammation, and impairs 

wound healing, creating a conducive environment for peri-implant complications to 

develop and progress. 

2. Reduced Treatment Efficacy: Smoking negatively affects the response to peri-implantitis 

treatment interventions, compromising the success rates of nonsurgical and surgical 

therapies. Smokers have been shown to experience poorer treatment outcomes, increased 

recurrence rates, and higher implant failure rates following peri-implantitis therapy 

compared to non-smokers. The impaired wound healing, dysregulated inflammatory 

response, and altered host-microbial interactions observed in smokers pose significant 

challenges for achieving successful peri-implantitis management in this population. 



3. Implications for Implant Survival: Smoking exerts adverse effects on implant survival and 

long-term implant stability, posing challenges for implant maintenance and longevity in 

smokers. Studies have reported higher rates of implant failure, marginal bone loss, and 

implant-related complications in smokers compared to non-smokers, highlighting the need 

for vigilant monitoring and tailored maintenance protocols for implants placed in smokers. 

4. Importance of Smoking Cessation: Smoking cessation is paramount for mitigating the risk 

of peri-implant complications and improving implant outcomes in smokers. Quitting 

smoking has been shown to reduce the risk of peri-implantitis, improve wound healing, 

and enhance treatment efficacy in smokers undergoing peri-implantitis therapy. Dental 

professionals play a crucial role in promoting smoking cessation interventions and 

supporting smokers in their efforts to quit, thereby optimizing peri-implant tissue health 

and implant success rates. 

5. Tailored Treatment Approaches: The management of peri-implantitis in smokers requires 

a tailored approach that addresses the unique challenges posed by smoking-related factors. 

Comprehensive peri-implant therapy should integrate smoking cessation interventions, 

meticulous debridement of peri-implant biofilms, adjunctive antimicrobial therapy, and 

regenerative procedures to optimize treatment outcomes and preserve peri-implant tissue 

health in smokers. 

Overall, the clinical implications of smoking in peri-implantitis underscore the importance of 

proactive smoking cessation interventions, vigilant peri-implant monitoring, and tailored treatment 

approaches to optimize implant outcomes and improve patient care in smokers with dental 

implants. 

5. Management Strategies for Smokers with Peri-implantitis 

5.1. Smoking Cessation Interventions 

Smoking cessation is paramount for optimizing treatment outcomes and improving peri-implant 

health in smokers with peri-implantitis. Dental professionals should prioritize smoking cessation 

interventions as part of comprehensive peri-implant therapy, providing smokers with the support 

and resources needed to quit smoking successfully. Effective smoking cessation strategies may 

include: 



• Counseling and Education: Dental providers should offer personalized counseling and 

education sessions to smokers, highlighting the detrimental effects of smoking on peri-

implant health and emphasizing the benefits of smoking cessation for implant longevity 

and overall oral health. 

• Pharmacotherapy: Pharmacological aids such as nicotine replacement therapy (e.g., 

nicotine patches, gum, lozenges) and prescription medications (e.g., bupropion, 

varenicline) may be prescribed to help smokers manage nicotine withdrawal symptoms and 

facilitate smoking cessation. 

• Behavioral Support: Behavioral support programs, including cognitive-behavioral therapy, 

motivational interviewing, and support groups, can complement pharmacotherapy and 

counseling interventions, providing smokers with additional tools and strategies to 

overcome nicotine addiction and maintain long-term abstinence. 

• Follow-up and Monitoring: Regular follow-up appointments and monitoring of smoking 

status are essential for assessing progress, addressing challenges, and reinforcing smoking 

cessation efforts. Dental providers should incorporate smoking cessation counseling into 

routine peri-implant maintenance visits, providing ongoing support and encouragement to 

smokers throughout their cessation journey. 

5.2. Periodontal Therapy and Implant Maintenance 

In addition to smoking cessation interventions, effective periodontal therapy and implant 

maintenance protocols are crucial for managing peri-implantitis and preserving implant longevity 

in smokers. Treatment strategies for smokers with peri-implantitis may include: 

• Mechanical Debridement: Thorough mechanical debridement of peri-implant biofilms 

using hand instruments, ultrasonic scalers, and/or air polishing devices is essential for 

removing microbial pathogens and calculus deposits from implant surfaces and peri-

implant tissues. 

• Adjunctive Antimicrobial Therapy: Adjunctive antimicrobial agents, such as local 

antibiotics (e.g., chlorhexidine, minocycline) or antimicrobial photodynamic therapy, may 



be used to supplement mechanical debridement and enhance the eradication of peri-implant 

pathogens in smokers with peri-implantitis. 

• Regenerative Procedures: In cases of advanced peri-implantitis with significant bone loss, 

regenerative procedures such as guided bone regeneration (GBR) or bone grafting may be 

indicated to restore peri-implant support and promote osseointegration. Barrier 

membranes, bone graft materials, and growth factors can be used to facilitate bone 

regeneration and enhance peri-implant tissue healing in smokers. 

• Implant Maintenance: Regular implant maintenance visits, including professional 

cleanings, peri-implant probing, and radiographic assessments, are essential for monitoring 

peri-implant health, detecting early signs of peri-implantitis recurrence, and implementing 

timely interventions to prevent disease progression. Smokers should receive tailored 

implant maintenance protocols, with more frequent follow-up visits and meticulous plaque 

control measures to mitigate the risk of peri-implant complications. 

By implementing comprehensive management strategies that encompass smoking cessation 

interventions, effective periodontal therapy, and tailored implant maintenance protocols, dental 

professionals can optimize treatment outcomes and improve peri-implant health in smokers with 

peri-implantitis. 

6. Future Directions and Research Opportunities 

The management of peri-implantitis in smokers presents numerous challenges and opportunities 

for further research and innovation. Future endeavors in this field should focus on addressing key 

knowledge gaps, advancing our understanding of smoking-induced peri-implant complications, 

and developing targeted interventions to improve implant outcomes in smokers. Some potential 

future directions and research opportunities include: 

1. Mechanistic Insights: Further elucidating the underlying mechanisms by which smoking 

influences peri-implant tissue health and exacerbates peri-implantitis development and 

progression. Investigating the molecular pathways, cellular responses, and microbiological 

changes associated with smoking-induced peri-implant complications will provide 

valuable insights into disease pathogenesis and identify novel therapeutic targets. 



2. Biomarkers and Predictive Tools: Identifying reliable biomarkers and clinical indicators 

that can predict the risk of peri-implantitis and treatment outcomes in smokers. Biomarker 

discovery studies may help identify molecular signatures associated with smoking-related 

peri-implant complications, facilitating early detection, risk stratification, and personalized 

treatment planning for smokers with dental implants. 

3. Targeted Therapies: Developing targeted therapeutic interventions specifically tailored to 

address smoking-induced peri-implant complications. Novel treatment modalities, such as 

host-modulating agents, biofilm-targeted therapies, and tissue engineering approaches, 

may hold promise for mitigating the adverse effects of smoking on peri-implant tissue 

health and improving implant survival rates in smokers. 

4. Smoking Cessation Interventions: Exploring innovative smoking cessation interventions 

and behavioral support programs tailored to the unique needs and challenges of smokers 

with peri-implantitis. Integrating technology-based interventions, telehealth platforms, and 

personalized counseling approaches may enhance smoking cessation outcomes and 

facilitate long-term abstinence in this high-risk population. 

5. Longitudinal Studies: Conducting longitudinal studies to assess the long-term impact of 

smoking cessation on peri-implant health, implant survival, and treatment outcomes in 

smokers with peri-implantitis. Longitudinal cohort studies and randomized controlled trials 

are needed to evaluate the effectiveness of smoking cessation interventions, quantify the 

benefits of smoking cessation on peri-implant health, and identify factors influencing 

smoking relapse rates in this population. 

6. Interdisciplinary Collaboration: Promoting interdisciplinary collaboration between 

dental and medical professionals to address systemic factors, such as smoking and 

comorbidities, that may impact peri-implant health and treatment outcomes. Collaborative 

research initiatives involving periodontists, implantologists, pulmonologists, and addiction 

specialists can foster comprehensive approaches to peri-implantitis management and 

improve patient care for smokers with dental implants. 

By embracing these future directions and research opportunities, we can advance our 

understanding of smoking-induced peri-implant complications, develop innovative therapeutic 



strategies, and ultimately enhance the quality of care and outcomes for smokers with peri-

implantitis. 

Conclusion 

In conclusion, the management of peri-implantitis in smokers presents a multifaceted challenge 

that requires a comprehensive approach integrating smoking cessation interventions, effective 

periodontal therapy, and tailored implant maintenance protocols. Smoking exerts detrimental 

effects on peri-implant tissue health, impairing wound healing, dysregulating inflammatory 

responses, and altering host-microbial interactions, thereby increasing the risk of peri-implant 

complications and compromising implant longevity in smokers. 

However, despite these challenges, there are promising opportunities for future research and 

innovation to improve peri-implant outcomes in smokers. By advancing our understanding of 

smoking-induced peri-implant complications, identifying novel biomarkers, developing targeted 

therapies, and promoting interdisciplinary collaboration, we can enhance treatment efficacy, 

optimize implant survival rates, and improve patient care for smokers with peri-implantitis. 

Ultimately, a proactive approach that emphasizes smoking cessation, personalized treatment 

planning, and vigilant peri-implant monitoring is essential for mitigating the adverse effects of 

smoking on peri-implant health and improving implant outcomes in smokers. By addressing these 

challenges and embracing future research opportunities, we can strive towards achieving better 

peri-implant health and enhancing the quality of life for smokers with dental implants. 
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