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Abstract

AIM: This study examines the effect of a history of periodontitis on implant success

and peri-implant health, while evaluating maintenance therapies and the type of initial

periodontitis.

METHODS: All longitudinal studies published between 2000 and March 2020, reporting

partially dentate patients with treated periodontitis (chronic, moderate or severe) and

accessible through Medline and Embase, were included. The evaluation and comparison

of clinical parameters were performed for each study, focusing on implant success rate,

implant survival, marginal bone level and loss, bleeding on probing, probing pocket

depth, and overall periodontal status.

RESULTS: The search yielded 143 citations, of which 25 publications met the inclu-

sion criteria. There was significant heterogeneity in study design, population, therapy,

baseline definitions, and outcomes. The implant success rate was higher in periodon-

tally healthy patients. However, patients with a history of periodontitis exhibited

increased marginal bone loss and unfavourable periodontal parameters. Implant fail-

ure and biological complications were more common in patients with a history of severe

periodontitis.

CONCLUSION: Dental implantation in patients with a history of periodontitis is asso-

ciated with a higher incidence of peri-implant health complications and lower success

rates compared with periodontally healthy patients. Severe periodontal disease and

smoking are associated with higher implant failure rates. Factors such as gender, surgi-

cal procedures, surgical stages, implant location, loading protocol, implant brand and

surface texture, and abutment type have minimal or no significant impact on peri-

implant health.

* * *
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1 Introduction

Several high-quality studies have demonstrated that dental implants can successfully deliver

predictable aesthetic and functional outcomes in more than 90% of cases (Goodacre et al.,

2003). At the time this valuable treatment modality was introduced, clinical attention was

focused primarily on the bone surrounding each implant and the achievement of osseointe-

gration (Azari & Nikzad, 2008). However, in recent years, an increasing emphasis has been

placed on the importance of so-called dental implant complications.

According to the World Workshop on the Classification of Periodontal and Peri-Implant

Diseases and Conditions, clinicians are advised to obtain baseline radiographic and prob-

ing measurements after completing implant-supported prostheses (Berglundh et al., 2018).

Biological complications following implant placement have become a major concern in con-

temporary dentistry. These complications are predominantly inflammatory in nature and

are associated with bacterial challenge. It is now well established that peri-implant diseases,

similar to periodontal diseases, result from a complex interaction between microbial biofilm

and the host immune response (Berglundh et al., 2018).

An important finding of this consensus report is that dental plaque is the primary ae-

tiological factor for peri-implant mucositis, while peri-implantitis is defined as a plaque-

associated pathological condition characterised by inflammation of the peri-implant mucosa

and subsequent progressive loss of supporting bone. Strong evidence indicates a higher in-

cidence of peri-implantitis in patients with a history of chronic periodontitis, inadequate

plaque control, and lack of regular maintenance care following implant therapy. Conse-

quently, maintenance therapy has been strongly advocated as an effective strategy for im-

proving plaque control and preventing the onset and progression of peri-implant diseases

(Lin et al., 2020).

The prevalence of periodontitis has been extensively investigated, with reports indicating

that approximately 50% of adults over 30 years of age and 68% of individuals older than

65 years are affected (Eke et al., 2015). Despite the similarities in clinical presentation and

aetiology between peri-implantitis and periodontitis, notable histopathological differences

exist between the two conditions (Berglundh et al., 2011). Specifically, differences have

been identified in the inflammatory cell population, the location of inflammation, and the

predominant cell types involved. In peri-implantitis, inflammatory infiltrates are located

more apically compared to those observed in periodontitis (Berglundh et al., 2011).

Based on current consensus, a potential association between a history of periodontitis

and the development of peri-implantitis has been suggested. However, it remains unclear

which type of periodontitis—chronic or advanced—has a greater impact on dental implant

success.

Therefore, the primary objective of this study is to evaluate the effect of a history of

periodontitis on implant success rates and peri-implant health parameters. As secondary

objectives, the study aims to assess the impact of maintenance therapy on reducing the

prevalence of peri-implantitis and to investigate the influence of the initially diagnosed type

of periodontitis (chronic or advanced) on implant outcomes.
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2 Methods

The Population-Intervention-Comparison-Outcome-Study design (PICOS) structure for this

review was as follows:

P: Patients who had received dental implant treatment and had a previous history of

periodontitis, either chronic or advanced.

I: After implant loading, all patients were followed with regular post-treatment check-ups.

C: The differences in implant survival rate and peri-implant clinical parameters (i.e., ra-

diographic marginal bone loss (MBL), pocket depth (PD), bleeding on probing (BOP))

were evaluated between patients with and without a history of periodontitis.

O: The primary outcome was the difference in survival rates at the implant level between

the patients with a history of peri-implantitis and the patients without a peri-implantitis

history.

S: Clinical, randomized controlled, cohort, or multicentre studies in human patients.

The inclusion criteria were all studies on treated patients with modern endosseous

titanium dental implants, based on a previous history of periodontitis, independent of

implant number, length, diameter, position, or angulation, with either screw-retained or

cement-retained prosthodontic rehabilitation, according to a multidisciplinary loading pro-

tocol. All articles had to report at least the survival rate. Additionally, parameters analysing

peri-implant health conditions, such as MBL, PD, and BOP, were extracted.

The exclusion criteria were articles published before 2000, non-English studies, and arti-

cles that could not be retrieved electronically. All studies with fewer than 20 patients were

also excluded. Two major electronic databases, MEDLINE and EMBASE, were used to

search for articles published from 2000 to March 2020.

The following search terms were used for search in MEDLINE: ((((((((((((”dental im-

plant”) OR ”dental implantation”) OR ”dental implantation endosseous”) OR ”implant sup-

ported dental prosthesis”) OR ”endosseous dental implantation”)) AND ((Clinical Trial[ptyp]

OR Controlled Clinical Trial[ptyp] OR Multicenter Study[ptyp] OR Randomized Controlled

Trial[ptyp] ) AND (”2000/01/01”[PDat]:”2020/04/06 [PDat]) AND Humans[Mesh] AND

English[lang]))) AND ”periodontitis”) AND ((Clinical Trial[ptyp] OR Controlled Clini-

cal Trial[ptyp] OR Multicenter Study[ptyp] OR Randomized Controlled Trial[ptyp]) AND

(”2000/01/01”[PDat]: ”2020/04/06”[PDat]) AND Humans[Mesh] AND English[lang])))

For the Excerpta Medica database (Embase) by Elsevier the following search terms

were utilised: (’dental implant’:ab,ti OR ’tooth implantation’ OR (endosseous AND dental

AND implantation)) AND periodontitis AND ([controlled clinical trial]/lim OR [randomized

controlled trial]/lim) AND [2000-2020]/py.

The electronic database searches yielded 143 titles from PubMed and 83 titles from

EMBASE, respectively. The obtained hits were independently screened by title, and only

studies based on human data were pre-selected, resulting in 61 publications for consideration.

All remaining articles were then read in full text, resulting in the exclusion of 36 articles.

These exclusions were mainly due to irregular or incomplete data, inclusion of information

unrelated to the study objectives, or reporting on different topics such as teeth or drugs.

The final 25 hits remained for consideration, which were all included for qualitative analysis

(Figure 1)
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Figure 1. Flow Diagram visualizing the study selection process according to PRISMA.

All relevant study characteristics, including information with respect to inclusion criteria,

were extracted from each article based on study design; number of patients/implants; type

of implants; smoking habits; implant insertion protocol; region of insertion in the mouth;

history and type of periodontitis reported; treatment during implant insertion; and mainte-

nance during follow up. The respective summary of the characteristics extracted is presented

in supplementary Table S1.

For peri-implant health parameters, the following outcomes were extracted as the basis

for the systematic analysis. The success/survival rate of implant treatment was the primary

parameter of interest, and marginal bone loss (MBL), peri-implant probing depth (PPD),

and bleeding on probing (BOP) were secondary outcome parameters.

The peri-implant clinical parameters extracted for analysis were: bleeding on probing

(BOP); marginal bone loss (MBL); peri-implant probing depth (PPD); implant survival;

and implant success.

Finally, the classification of periodontitis in the selected studies was assessed. The clas-

sification of periodontitis has changed over time and has been repeatedly modified (Caton

et al., 2018). In the recent modification made by a World Workshop on the Classification of

Periodontal and Peri-implant Diseases and Conditions (Caton et al., 2018), three forms of

periodontitis have been recognised: necrotizing periodontitis; periodontitis as a manifesta-

tion of systemic disease; and the forms of the disease previously recognised as “chronic” or

“aggressive”, now grouped under a single category, “periodontitis”.

• Stage I: Initial periodontitis.

• Stage II: Moderate periodontitis.
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• Stage III: Severe periodontitis with potential for additional tooth loss.

• Stage IV: Severe periodontitis with potential for loss of dentition.

Since all the articles included in the present study were conducted before the new clas-

sification was released in 2018, the two main categories of the previous classification were

used in our study.

2.1 Statistics

Descriptive statistics, frequency analysis, and content analysis were employed as part of the

qualitative methodology to systematically analyze the textual content of the included stud-

ies. It is important to note that, given the narrative nature of this study, regression analysis

and meta-analysis techniques were not deemed suitable for the analytical framework.

3 Results

Of the 25 selected articles, four were multicentre studies, including prospective clinical trials

with follow-up periods ranging from 1 to 5 years. Fifteen studies were conducted in a

randomized controlled trial (RCT) format, with follow-up durations ranging from 16 weeks

to over 9 years, and three studies used a pilot RCT design. Across the 25 prospective studies,

a total of 17,495 implants from different brands were placed in 5,143 patients with treated

periodontitis and 1,519 implants in 623 periodontally healthy patients. An overview of the

relevant characteristics of the included studies is presented in Table S1.

Smoking and non-/light-smoking habits of participants were considered in several studies.

Five studies exclusively included non-smoking participants, whereas seven studies did not

address this factor. The remaining 13 articles included and analysed the impact of smoking

status in their study design.

The protocols used for implant insertion may be classified as Immediate Insertion (Type

I), Early Insertion (Type II), Delayed Insertion (Type III) and Late Insertion (Type IV)

(Hämmerle et al., 2004). The included studies varied considerably with respect to insertion

protocols, as presented in Table S1. Several differences were observed between studies

regarding implant placement and loading protocols, including immediate, delayed and late

loading. The surgical techniques used included both one-stage and two-stage procedures.

Different types of implants were reported in the selected studies. The main brands used

were Br̊anemark, Straumann ITI, AstraTech, IMZ, Biomet, Camlog, Friadent, Sweden &

Martina, Zimmer and Eurotechnik. The most relevant implant surface types were SLA,

TiUnite, Osseotite, hydroxyapatite-coated and titanium plasma–sprayed (Table S1).

“Implant survival” refers to implants that remain in the mouth at the time of examina-

tion, regardless of the condition of the prosthesis or patient satisfaction, whereas “implant

success” refers to implants that are not only present but also functional and satisfactory

(Negm, 2016). Although these terms differ in meaning, as defined by Negm (2016), most

selected studies used similar criteria to describe implant success. The success rate of im-

plants inserted in patients with periodontitis ranged from 56.1% to 100% across the included

studies. In some studies, success rates differed between the jaws, with the maxilla show-

ing lower success rates than the mandible (Polizzi et al., 2000; Mengel & Flores-de-Jacoby,

2005). In one study, success rates were classified at both the implant and prosthesis lev-

els (Wennström et al., 2004). All studies reported higher implant success rates for the
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non-periodontitis group, ranging from 97% to 100%, compared with the treated periodon-

titis group, which ranged from 56.1% to 100%, over follow-up periods from 1 to more than

10 years (Table 1).

Table 1. Success rate of dental implants in reviewed studies.

STUDY SURGICAL SETUP SUCCESS RATE (%)

Studies with Control Groups of Healthy Patients

Mengel (2005) Late / 2 stage Severe: Max 95.7, Man 100; Chronic: 100;

Healthy: 100

Collaert (2008) Delayed / 1 stage Severe: 95.5; Moderate: 96.9; Healthy: 97

Gianserra (2010) NR / NR Severe: 95.6; Chronic: 96.9; Healthy: 97

Cecchinato (2011) NR / NR Periodontitis: 98.4; Healthy: 99.37

Studies on Patients with History of Periodontitis (HOP)

Polizzi (2000) Immediate / 2 stage Post. Max: 88.9; Ant. Max: 94.2; Ant. Man:

95.1; Post. Man: 94.8

Wennström (2004) 2 stage Subject: 94.1; FPD: 94.7; Implant: 97.3

Renvert (2007) NR / 2 stage 100

Machtei (2007) Immediate / 2 stage 83

Crespi (2010) Immediate / 2 stage Immediate: 87.5; Healed: 100

Deng (2010) Immediate / 1 stage 100

Th1-Muhling (2010) NR / NR Smokers: 94.5; Non-smokers: 97.1

Ferrus (2010) Immediate / 1 stage 100

Cavalcanti (2011) NR / NR Non-smokers: 97.1; Smokers: 94.5

Van Assche (2011) Immediate / 2 stage 100

Costa (2011) NR / NR Maintenance: 82; Non-maintenance: 56.1

Quirynen (2011) Immediate / 2 stage 100

Nicu (2012) Immediate / 1 stage 95.8

Al Nashar (2015) Immediate / 2 stage 78

Han (2015) Immediate / 1 stage 95.8

Derks (2016) NR / 2 stage 95.5

Blanco (2017) NR / NR 100

Li (2018) Immediate / 2 stage Tur: 97.6; TiU: 100

Li (2018) Immediate / 2 stage NR

Raes (2018) Delayed / 2 stage NR

Maintenance therapy has been shown to be an effective method for achieving higher

success rates (Costa et al., 2012). One study found no statistically significant relationship

between smoking and implant success rates (Renvert et al., 2008). In contrast, a large

multicentre study by Cavalcanti et al. (2011) reported that smokers were at a higher risk

of implant failure than non-smokers; after 5 years of follow-up, smokers were approximately

twice as likely to experience implant loss compared with non-smokers (5.5% vs. 2.9%).

That study also reported success rates of 94.5% for smokers and 97.1% for non-smokers,

with follow-up periods ranging from 16 weeks to 10 years.

Another study found that peri-implant bone loss was significantly greater in smokers than

in non-smokers (Wennström et al., 2004). The adverse effect of smoking on marginal bone

loss was also reported by Blanco et al. (2018). Similarly, Li et al. (2018a) demonstrated a

negative impact of smoking on wound healing. However, one study questioned the role of

smoking, concluding that it had no significant effect on implant success or marginal bone

remodelling (Collaert & De Bruyn, 2008).

As depicted, the relationship between the HOP, in particular the type of periodontitis

(chronic/severe), and peri-implant health parameters (MBL, BOP, PPD) was reported in

detail and is presented in Table S2.
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Marginal bone loss (MBL) was reported in several studies (Mengel & Flores-de-Jacoby,

2005; Ferrus et al., 2010; Polizzi et al., 2000; Quirynen et al., 2006; Machtei et al., 2007;

Collaert & De Bruyn, 2008; Deng et al., 2010; Thöne-Mühling et al., 2010; Van Assche et

al., 2012; Costa et al., 2012; Nicu et al., 2012; Al Nashar & Yakoob, 2015; Han et al., 2016;

Blanco et al., 2018; Li et al., 2018a; Li et al., 2018b). There were several differences in the

types and methods of measurement for bone-level changes, leading to results that are not

directly comparable between studies. Sources of variation included differences in reference

points due to the use of different implant systems, the standardization of the radiographic

technique and differences in the baseline time point (for example, from time of insertion of

the superstructure to 1 year after surgical implant placement).

Bone level changes around implants in the maxilla are significantly greater than those

around implants placed in the mandible (Polizzi et al., 2000; Wennström et al., 2004). There

were no statistically significant differences in reported MBL between chronic and advanced

HOP. One study showed the positive effect of maintenance therapy on reducing MBL (Costa

et al., 2012). In another study, a significant difference in MBL was reported between low

and high abutment insertion (Blanco et al., 2018); at 3 and 6 months, implants with a

1-mm abutment had significantly greater bone loss compared with implants with a 3-mm

abutment.

There were several differences in the methods of measurement for bleeding on probing

(BOP), making the results incomparable between studies. Sources of variation included

differences in reference points due to the use of different implant systems as well as differences

in the baseline time point. The reported probing pocket depth (PPD) in the studies was

also not standardised and therefore not comparable. Based on the reported studies, three

main categories were identified: less than 4 mm, 4–6 mm and over 6 mm (Derks et al., 2016;

Polizzi et al., 2000; Wennström et al., 2004).

The effect of maintenance therapy on increasing the implant success rate has been

demonstrated in one study (Costa et al., 2012). The absence of preventive maintenance

in individuals with pre-existing peri-implant mucositis was associated with an increased in-

cidence of peri-implantitis (Costa et al., 2012). Clinical parameters such as bleeding on

peri-implant probing, periodontal probing depth and the presence of periodontitis were as-

sociated with a risk of developing peri-implantitis. In the presence of gingival inflammation

in the form of mucositis or periodontitis, preventive maintenance and continuous monitoring

of peri-implant clinical parameters are necessary (Costa et al., 2012).

As shown in Tables S1, S2, the types of periodontitis reported in the selected studies

ranged from chronic to severe and even aggressive. In some selected studies the peri-implant

health parameters were considered, but the results were not significant and no clear relation-

ship could be found between the type of periodontitis and peri-implant health parameters

(Mengel & Flores-de-Jacoby, 2005; Crespi et al., 2017). However, a statistical difference in

terms of implant success rate was observed between the healthy group and the chronic or

severe HOP groups (Collaert & De Bruyn, 2008; Cecchinato et al., 2012; Gianserra et al.,

2010).

Different types of implants have been reported in the selected studies. The main brands

used were Br̊anemark, Straumann ITI, AstraTech, IMZ, Biomet, Camlog, Friadent, Sweden

& Martina, Zimmer and Eurotechnik. The most relevant surface treatments reported were

SLA, TiUnite, Osseotite, hydroxyapatite-coated (HA-coated) and TPS (Table S1). The

role of implant type (brand), implant length and abutment height were indicated in some

studies. In one study no significant difference between different implant types was reported

(Nicu et al., 2012). In another study, Quirynen and Van Assche (2012) noted that the
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roughness of more modern implants did not influence biofilm formation during the first year

of implant loading.

Smoking and no-/light-smoking habit characteristics of participants were considered in

some studies. One study showed no statistically significant relationship between smoking

and implant success rate (Renvert et al., 2008). It was reported that the chance of ex-

periencing implant loss is about two times higher for smokers than for non-smokers (5.5%

versus 2.9%) (Cavalcanti et al., 2011). In another study, peri-implant bone loss in smokers

was significantly greater than in non-smokers (Wennström et al., 2004). The detrimental

effect of smoking on marginal bone loss and its reinforcing effect were shown by Blanco

et al. (2018). Li et al. (2018a) reported negative effects of smoking on wound healing.

Other selected studies concluded that smoking has no significant effect on implant success

or marginal bone remodelling (Collaert & De Bruyn, 2008; Crespi et al., 2017).

The effect of jaw location (maxilla/mandible) was considered in some of the selected

studies. In a long-term 5-year RCT, Polizzi et al. (2000) showed that MBL in the maxilla

is higher than in the mandible in a series of implant-treated patients with HOP. In other

studies (Deng et al., 2010; Mengel & Flores-de-Jacoby, 2005), a higher implant failure rate for

maxillary post-extraction sites was observed and different MBL values following extraction

and healed form were reported. A long-term 9-year RCT (Derks et al., 2016) found that

chronic/severe HOP were observed more frequently in the mandible, with a higher implant

success rate than in the maxilla. In a recent study, Raes et al. (2018) concluded that

partially edentulous patients were at higher risk of developing peri-implantitis.

The effect of surgical protocol (immediate/delayed/late) was examined in some studies.

Crespi et al. (2010) noted that placement of implants in chronically periapical infected

sites did not necessarily change MBL following two years. Machtei et al. (2007) concluded

that patients with HOP who require immediate loading of dental implants require more

attention; implant success rate in the immediately loaded group was 83%, which is lower

than in the immediately restored group (96%). Crespi et al. (2010) reported that immediate

placement of implants in patients with chronic HOP did not affect the marginal bone level

of immediately placed implants. Immediate placement of implants in HOP cases should be

undertaken with greater caution and meticulous pre-operative and post-operative monitoring

(Machtei et al., 2007).

Several studies noted that marginal bone level differs between mesial and distal sites; in

these studies the mesial bone level was significantly greater than the distal level.

4 Discussion

On discussing and advising patients about different treatment modalities, including implant

therapy, it is essential for practitioners to have reliable information on long-term success

rates (preferably at least a five-year follow-up and longer), given that patients expect this

type of therapy to deliver satisfactory outcomes for at least this period. The main obstacle

to gathering more reliable information is the limited number of studies with a follow-up of

10 years or more that present both success rates and the frequency of complications after

dental implantation. Studies with long follow-up times typically report outcomes for a single

implant brand or a single treatment modality, and the criteria for success vary considerably.

The major issues that make comparison of different studies difficult are the lack of

consensus regarding success criteria, the diagnosis of peri-implant disease, the definition and

reporting of periodontitis history, and the definition of technical and clinical complications.
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Pjetursson et al. (2012) noted that, for a more scientific overview, studies on long-term

outcomes in implant therapy should report success rates together with the incidence of

complications.

Peri-implant diseases, like periodontal diseases, have been regarded as a complex interac-

tion between bacteria and host defence (Berglundh et al., 2018). The 2018 consensus stated

that “plaque is the main aetiological factor for peri-implant mucositis and peri-implantitis

is a plaque-associated pathological condition occurring in tissues around dental implants,

characterized by inflammation in the peri-implant mucosa and subsequent progressive loss of

supporting bone”. Therefore, it is reasonable to consider plaque-inducing factors as strong

influences on peri-implant diseases.

A history of periodontitis may therefore affect implant success, and a thorough analysis

of the available studies would help clinicians to draw conclusions regarding overall possible

success rates and to obtain more detailed information on treatment options that could

positively affect outcomes.

The goal of this review was to summarise the findings on success rates of studies fitting

the inclusion criteria with respect to the general impact of a history of periodontitis and,

in particular, additional factors such as implant system, smoking habits, implant location

and the surgical protocol applied. However, the heterogeneity of the 25 included studies

prevented a definitive conclusion from being drawn.

Nevertheless, taking the overall trends into account, implants placed in patients with

a history of severe periodontitis exhibited lower success rates and increased marginal bone

loss compared with the chronic periodontitis group or healthy patients (Mengel & Flores-

de-Jacoby, 2005; Ferrus et al., 2010). Direct comparison of bone-level changes cannot be

confirmed precisely because of non-standard definitions of marginal bone loss, varied mea-

surement and standardisation procedures, different or absent reference points, and het-

erogeneity in implant surgery and placement (e.g. bone augmentation, loading protocol,

surgical technique, implant type and design), statistical analysis methods, and baseline and

follow-up assessments, all of which make comparison very difficult.

These findings are in agreement with a cross-sectional study by Marrone et al. (2013),

which reported a patient-level prevalence of peri-implantitis of 39.3% in patients with HOP.

However, the number of included studies that included healthy control groups is very lim-

ited; hence, determining the effect of preoperative periodontal health on postoperative peri-

implant health is difficult. The principal obstacles to reaching a clear conclusion on the

effect of a history of periodontitis on peri-implant health parameters are the divergent,

non-uniform and non-standardised reporting of peri-implant and periodontal health issues,

including marginal bone loss (MBL), probing pocket depth (PPD) and bleeding on probing

(BOP), which are necessary for evaluating implant therapy success.

The only factor that appears to have been analysed in a comparable manner across

studies is MBL. Reported information on BOP is heterogeneous with respect to measurement

methods and often lacks detailed explanation, and PPD measurements were also divergent

with no standardised definition applied.

Reportedly higher success for implants placed in the anterior region of the jaw, and

for mandibular implants compared with their maxillary counterparts, suggests that implant

position influences peri-implant health. This may be because of greater difficulty maintaining

adequate oral hygiene in posterior regions.

In addition, classifications of periodontal disease, the types of treatment performed and

periodontal status during follow-up varied across the included studies. This underlines the
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importance of maintenance or supportive periodontal therapy to reduce peri-implant MBL,

BOP and PPD; this was reported in only one study (Costa et al., 2012).

Female patients predominated in almost all included studies. Periodontitis is a complex

polymicrobial inflammatory disease that may affect more than 100 million people and is a

partial cause of tooth loss. Interestingly, periodontitis has a higher documented prevalence

in men than in women, suggesting possible sex/gender influences in disease pathogenesis

(Ioannidou, 2017). Although none of the selected studies identified an association between

these factors and peri-implant tissue health, the predominance of female patients is notewor-

thy. One study, however, concluded that sex or gender has no significant role in peri-implant

health (Collaert & De Bruyn, 2008).

The impact of smoking, as a potential plaque-inducing factor, on implant success and

peri-implant health has been noted in some included studies (Cavalcanti et al., 2011; Thöne-

Mühling et al., 2010). Current evidence indicates that smoking alters the microbiome around

teeth and implants and likely influences disease severity in smokers. This is consistent with

a recent consensus report by Tonetti et al. (2018).

Conclusions

Within the limitation of this systematic review and from the studies selected, it could be

concluded that:

1. Dental implants placed in patients with a history of severe periodontitis may be as-

sociated with lower success rates than those placed in periodontally healthy patients;

however, a higher incidence of peri-implant health complications cannot be confirmed.

2. Smoking may jeopardise peri-implant health parameters and lead to higher implant

failure rates; however, within the limits of the selected studies, it cannot be regarded

as a major influencing factor.

3. The implant position in the jaw may positively affect reported peri-implant health

parameters: implants in the mandible have higher success rates than those in the

maxilla, and those in the anterior maxilla have higher success rates than those in the

posterior maxilla.

4. The effect of supportive maintenance therapy following implant surgery could not be

determined in the selected studies.

5. Implant brand and/or surface texture have little or no meaningful effect on peri-

implant health parameters.

6. The design of long-term prospective studies needs to be revised in the future so as to

fulfil the requirements of the new definition of periodontal disease and to focus more

on standardised measurement of periodontal health parameters and outcomes.
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