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Abstract

Peri-implantitis is the inflammation of mucosa around a dental implant along with loss of supporting bone. This disease has some 
similarities with periodontitis but there are important differences as well. Microorganisms play an important role in the development 
of both periodontitis as well as peri-implantitis. The presence of a foreign body in case of peri-implantitis and a lack of periodontal 
ligament make this condition more complicated. Bad oral hygiene and cigarette smoking are risk factors for both the diseases. Certain 
systemic conditions are also implicated as risk factors for the periodontitis but regarding peri-implantitis the evidence collected so 
far is not sufficient. An aberrant host response to microbiological stimuli is also important the causation of both the diseases yet the 
exact nature of this association is not fully understood. The knowledge of risk factors for developing peri-implantitis is necessary for 
the clinicians to provide detailed counseling to the high-risk patients and stress the need for good personal and clinical care for the 
implants.
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Background

Periodontitis is the inflammatory process that occurs in tissues surrounding natural teeth in response to dental plaque and bacteria 
and affects the soft and hard tissues around teeth. In addition to bacteria, plaque and other risk factors; host response is also critical in 
the development and progression of periodontitis. Periodontitis is one of the most prevalent chronic diseases in humans the world over. 
Periodontitis usually starts in the form of local gingival inflammation called “gingivitis” and when left untreated, this can progress to dif-
ferent stages of periodontitis. The chronic inflammation in periodontitis results in periodontal soft and hard tissue destruction, loss of 
epithelial attachment and alveolar bone. This results in the formation and deepening of periodontal pockets. The severity of periodontitis 
is usually assessed by certain clinical parameters such as periodontal pocket depth (PD), bleeding on probing (BOP), alveolar bone loss 
and mobility. Among these, periodontal pocket depth is one of the most frequently used indicators for the assessment of the severity 
of periodontitis. In periodontal health, there is no loss of epithelial attachment and the periodontal pocket is less than 2 mm deep [1]. 
Patients with periodontal pocket depth of 6mm or more are diagnosed with severe periodontitis [2]. Severe forms of periodontitis may 
affect 10-16% of the population [3,4]. Physical cleaning methods combined with local or systemic antimicrobial therapy is widely used 
for treating periodontitis but recurrence of the disease is a frequent problem and may occur in up to 8% of the population [1]. Recurrent 
periodontitis is also called refractory periodontitis and it is one of the mains causes of tooth loss.

Lost natural teeth can be replaced with a variety of dental prosthesis, dental implants being one of the most successful methods. Sev-
eral types of dental implants are used presently in dentistry to replace the roots of natural teeth. Broadly they are classified as endosteal 
(implants within the bone), subperiosteal (placed on bone), or transosteal (implants placed through the bone from the superior to the 



Although there are similarities between the natural periodontium and an osseointegrated dental implant’s union with surrounding 
tissues (bone-fiber-implant interface), basic structural differences exist. Natural tooth’s union with the alveolar bone is cushioned by 
periodontal ligament (PDL) and the fibers of this PDL are attached and run perpendicular to the tooth surface. This arrangement is of im-
portance to natural teeth from a functional point of view. In contrast, the fibers in between a dental implant and bone are not attached to 
the implant and they run parallel to the implant surface. The presence of a foreign body (dental implant) is also another important factor 
which distinguishes peri-implantitis from periodontitis and might play a role in the host response to inflammation [20].

Etiology and risk factors

There is enough evidence that bacteria, especially gram negative anaerobes, are implicated in the causation of periodontitis but the 
inflammatory response of periodontal tissues to bacterial infection is influenced both by environmental as well as genetic factors [21,22]. 
Importance of the host response in periodontitis is highlighted by the fact that known periodontal pathogens strongly associated with 
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inferior aspect). Currently endosteal dental implants are the most commonly used. Surgical procedure involved in the installation of 
endosteal implants can be either two-stage (a portion of the implant is placed within the bone and allowed to heal uninterrupted for 4-6 
months prior to placement of the coronal aspect) or single-stage (the implant is placed within the bone but the coronal aspect is left at 
the gingival margin and not covered with soft tissue, therefore not needing a second surgical stage of uncovering the implant). Three basic 
types of synthetic biomaterials have been in use for dental implants: metals (Titanium) and alloys (titanium-aluminum-vanadium alloy), 
ceramics (aluminum oxide, hydroxylapatite) and carbon, and polymers, mainly polymethylmethacrylate (PMMA) [5]. Dental implants in 
contemporary dentistry are almost exclusively made from commercially pure titanium or titanium alloys. Furthermore, titanium dental 
implants can be coated with Hydroxylapatite to produce a bio-active surface which promotes and induces a direct bond between the im-
plant and bone tissue surrounding it [6]. The formation of a direct interface between an implant and bone, without intervening soft tissue 
is called osseointegration and this process was discovered and described first by P.I Branemark [7].

Despite high success rates mentioned for dental implants [8], failure of dental implants also occur and can lead to the loss of dental 
implant. Failure of dental implant can occur due to the inability of tissue to establish osseointegration prior to the placement of dental 
prosthesis and this kind of failure is categorized as early implant failure and is suggested to occur due to interference with the healing 
process. Possible causes include a lack of adequate bone volume; surgical trauma, lack of primary stability; intra-osseous infection and 
bacterial contamination of the recipient site [9,10]. Failures of dental implants occurring after occlusal loading are classified as late 
failures and are suggested to occur due to the breakdown of the already established osseiointegration. Breakdown of the established os-
seointegration occurs due to peri-implantitis and/or mechanical overload [9,11-13]. Five-year failure rate of 7.7 % has been reported for 
the Branemark implants in one study [14].

Peri-implantitis is a condition affecting implants and it is the inflammation of mucosa around a dental implant along with loss of sup-
porting bone [15]. Peri-implant mucositis is defined as the inflammation of peri-implant soft tissue without bone loss and can be consid-
ered the peri-implant equivalent of gingivitis. Continued inflammation and bone loss around an implant can lead to mobility and eventual 
loss of the implant. Diagnosis of peri-implantitis is made like periodontitis [16] and involves measuring clinical parameters such as 
bleeding on probing, plaque index, peri-implant loss of gingival attachment, suppuration and mobility. Radiographic assessment of peri-
implant bone loss and microbiological sampling also form part of the current diagnostic tools for peri-implantitis. Peri-implantitis has 
been reported to occur in 5-8% of cases for different implant systems [17,18]. In terms of late implant failures, results of meta-analyses 
suggest that peri-implantitis accounts for 10 - 50% of failed implants after one year of loading [14,19].

The aim of current study was to update the knowledge of clinicians and dental students about peri-implantitis, its etiology and risk 
factors associated with it, as compared to periodontitis.

Structural Aspects



periodontitis are sometimes found in the oral cavity without causing any obvious periodontal problems [23]. Studies have shown that 
periodontitis aggregates in families [24] which support the hypothesis of genetic factors influencing periodontitis. Genetic polymorphism 
has also been suggested to have a role in causing periodontitis although the evidence is inconclusive [25]. Among the environmental 
factors, there is ample evidence that smoking is a risk factor for chronic periodontitis [26-29]. Oral hygiene is another important factor 
often implicated in the causation of periodontitis. Studies have shown a modest correlation between plaque scores and measures of early 
periodontitis in young (20 - 40 years of age) population [30,31] but this association was not found in older population [32,33]. Stress, 
depression and anxiety are also reported to be potential risk factors for periodontitis [34-37]. Certain systemic diseases such as diabetes 
mellitus, osteoporosis and obesity [21,38,39] are also known to worsen the clinical manifestations of periodontitis but whether they are 
causative is still not clear. The immunomodulatory potential of certain systemic diseases like diabetes mellitus can alter the clinical course 
of periodontitis. 

Peri-implantitis has some parallels with periodontitis from etiological point of view however, in most of the literature it is dealt with 
as a separate disease entity. Microorganisms play an important role in the development and progression of peri-implantitis and this view 
is supported by several animal and human studies [17,18,40]. A complex subgingival microbiota dominated by Gram negative anaerobes 
such as Porphyromonas gingivalis, Prevotella intermedia/Prevotella nigrescens and Aggregatibacter actinomycetemcomitans, is established 
during the tissue breakdown in peri-implantitis which closely resembles that found in chronic adult periodontitis [41,42]. Other organ-
isms not primarily associated with periodontitis such as Staphylococcus spp., Enterics and Candida spp. have also been found in peri-
implantitis lesions [42,43]. In contrast, implants surrounded by tissue free from clinical inflammation demonstrate a microbiota which is 
associated with periodontal health [43].

Population studies for peri-implantitis show a clustering of the disease in sub-groups of individuals and patients who have already lost 
an implant are at elevated risk for other implant losses [12,13,44]. This may be a direct effect of genetic factors influencing peri-implant 
disease or may relate to an aberrant immune response from the host. Whether the host response to inflammation in peri-implantitis is 
different from the inflammatory host response in periodontitis, is not clear. A hypersensitivity of the neutrophils is thought to contribute 
to the tissue destruction in periodontitis [27,28] and since a significant number of patients receiving dental implants have a history of 
periodontitis, it’s logical to assume that a microbial challenge coupled with an aberrant host response could be the possible initiating fac-
tors for developing peri-implantitis. This argument is supported by some studies where they show high prevalence of peri-implantitis in 
patients with a history of periodontitis [45-47] but the evidence does not seem conclusive.

Bain and Moy have recently described the deleterious effects of smoking on dental implants [48]. They reported that a significantly 
higher percentage of implants failed in the smokers than in nonsmokers. Smokers had an overall implant failure rate of 11.3% compared 
to nonsmokers who had only 4. 8% implants failed. Cigarette smoking was also associated with significantly higher levels of marginal 
bone loss [49,50].

Uncontrolled diabetes is a risk factor for periodontitis but its effects are not very well documented on peri-implantitis. A one year study 
of implant survival in non-insulin dependent diabetes patients reports a 7.3% failure rate [51] which indicates that osseointegration can 
be achieved in diabetics. The medium to long term prognosis of implants and peri-implantitis in diabetics is currently unknown but keep-
ing in mind the immunomodulatory nature of the disease it is likely to be a potential risk factor for peri-implantitis. Other systemic fac-
tors such as a history of medications usage such as, bisphosphonates, has been reported to positively correlate with implant loss [52,53].

Plaque and calculus deposition acts as mechanical and chemical irritant for oral soft tissues and keeping good oral hygiene is a key 
modifiable factor in the prevention of certain diseases of the soft and hard oral tissues. Inadequate oral hygiene is also a possible risk fac-
tor for implant failure and peri-implantitis [54]. In another study a synergistic effect of cigarette smoking and bad oral hygiene has been 
reported [55].
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Clinical significance

It is important to understand differences between periodontitis and peri-implantitis from a clinical point of view and both conditions 
should be treated as different disease entities, both theoretically as well as in clinical settings. High risk patients must be counseled in 
detail before the installation of dental implant and high standards of clinic and home care advised for such patients. Knowledge of the 
risk factors and indicators associated with peri-implantitis is needed to improve and maintain over time the high success rate of dental 
implants.
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