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ABSTRACT 
 

Peri-implant tissue stability plays a crucial role in the long-term success of dental implants. A history of periodontitis is 

considered a major risk factor for peri-implant complications, even in patients undergoing supportive periodontal therapy 

(SPT). To compare peri-implant clinical and radiographic parameters between individuals with treated periodontitis on 

regular SPT and periodontally healthy subjects. This cross-sectional observational study included 120 systemically healthy 

individuals aged 30–55 years, divided into two groups: Group 1 (n=60) with a history of generalized chronic periodontitis 

who had received full-mouth periodontal therapy and were on SPT for at least one year, and Group 2 (n=60) comprising 

periodontally healthy individuals. All participants had at least one functional implant placed more than 12 months prior to 

evaluation. Probing depth (PD), clinical attachment level (CAL), and crestal bone loss (CBL) were recorded around each 

implant. Statistical analysis was performed using independent t-tests and Chi-square tests, with significance set at p < 0.05. 

There was no significant difference in age (p=0.38) or sex distribution (p=0.67) between the groups. Group 1 showed 

significantly higher values for PD (5.21 ± 0.36 mm), CAL (5.48 ± 0.41 mm), and CBL (2.95 ± 0.23 mm) compared to 

Group 2 (3.56 ± 0.41 mm, 3.68 ± 0.35 mm, and 1.52 ± 0.29 mm, respectively), with all differences being statistically 

significant (p < 0.05). Patients with a history of periodontitis exhibit greater peri-implant breakdown than periodontally 

healthy individuals despite being on regular SPT. 

Key words: Dental implants, Implant maintenance, Peri-implant diseases, Peri-implant health, Periodontitis, Supportive 

periodontal therapy. 
 

 

Introduction 

Dental implants have revolutionized the management of 

partial and complete edentulism, offering a highly 

predictable and long-term solution for tooth replacement [1-

3]. Their success is closely tied to the preservation of peri-

implant tissue health. However, with the increasing 

prevalence of dental implants, a concurrent rise in biological 

complications, particularly peri-implant mucositis and peri-

implantitis, has become a growing concern in clinical 

practice. These conditions, characterized by inflammation 

of the peri-implant soft tissues and progressive bone loss, 

can significantly compromise implant survival if left 

unaddressed [4, 5]. 

Multiple risk factors have been implicated in the onset and 

progression of peri-implant diseases. These include poor 

oral hygiene, inadequate plaque control, smoking, systemic 

conditions such as diabetes mellitus, genetic predisposition, 

residual cement, prosthetic design flaws, lack of keratinized 

mucosa, history of periodontitis, and irregular maintenance 

care [6-10]. Among these, a prior history of periodontitis 

stands out as one of the most significant and well-

documented risk indicators for peri-implant tissue 

breakdown [11-13] 

Despite undergoing successful active periodontal therapy, 

individuals with a background of chronic periodontitis may 

retain a heightened susceptibility to peri-implant 

inflammation. This risk persists even under supportive 

periodontal therapy (SPT), which is designed to maintain 

periodontal health through regular debridement, monitoring, 

and reinforcement of oral hygiene practices. The persistent 

microbial burden, inflammatory response, and altered host 

immune mechanisms in these individuals may contribute to 

compromised peri-implant outcomes when compared to 

those with no previous periodontal disease. On the other 

hand, periodontally healthy individuals, those with no 

clinical or radiographic evidence of periodontal destruction, 

typically exhibit more stable peri-implant tissues and a 

reduced risk of disease progression, assuming adequate 

maintenance protocols are followed [14-18] 

Given this background, the present cross-sectional study 

was conducted to evaluate and compare peri-implant 

clinical and radiographic parameters between patients with 

a history of chronic periodontitis undergoing regular SPT 

and periodontally healthy individuals. This comparison 

aimed to elucidate whether a prior history of periodontitis 

continues to influence peri-implant outcomes despite 

adherence to maintenance therapy. 
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Materials and Methods 

Study design and population 

This cross-sectional observational study was conducted in 

the Department of Periodontology at Saveetha Dental 

College and Hospitals, Chennai, India, following approval 

from the Institutional Ethics Committee. Informed written 

consent was acquired from all participants, and the study 

was conducted in compliance with the Declaration of 

Helsinki. A total of 120 systemically healthy individuals 

aged between 30 and 55 years were enrolled and equally 

divided into two groups: Group 1 (n = 60), consisting of 

patients with a history of generalized chronic periodontitis, 

and Group 2 (n = 60), comprising periodontally healthy 

individuals. The sample size was calculated using G*Power 

software (Version 3.1.9.4), based on previously published 

mean and standard deviation values [19]. 

Participants in Group 1 had previously undergone 

comprehensive periodontal treatment, including full-mouth 

periodontal flap surgery, followed by regular supportive 

periodontal therapy (SPT) for a minimum of one year. Each 

subject had received at least one endosseous dental implant, 

restored with a functional prosthesis, and maintained in 

function for at least 12 months prior to evaluation. Group 2 

consisted of age- and sex-matched individuals with no 

clinical or radiographic evidence of periodontitis. All 

control subjects had at least one functional dental implant in 

place for a minimum of 12 months and were under routine 

dental maintenance care. 

Inclusion criteria for both groups required systemically 

healthy participants to be within the age range of 30 to 55 

years, have at least one functional implant placed more than 

12 months prior, and possess complete clinical and 

radiographic records at baseline and one-year follow-up. 

Patients were excluded if they had a history of aggressive 

periodontitis, systemic conditions affecting periodontal or 

peri-implant health, current or past tobacco use, recent use 

of antibiotics or anti-inflammatory medications (within 

three months), or incomplete clinical or radiographic 

documentation. 

Outcome parameters 

Probing depth (PD) and clinical attachment level (CAL) 

were assessed at six sites around each implant using a UNC-

15 periodontal probe. The mean value per implant was 

calculated for both parameters. Crestal bone loss (CBL) was 

evaluated using standardized digital periapical radiographs 

obtained with the paralleling technique. Measurements were 

made from the implant platform to the most coronal level of 

bone contact at the mesial and distal aspects, and the average 

of these two values was recorded to represent the CBL for 

each implant. 

Statistical analysis 

The implant served as the primary unit of analysis. 

Descriptive statistics are presented as mean ± standard 

deviation. Normal distribution of the data was confirmed 

using the Shapiro–Wilk test. Intergroup comparisons of age, 

PD, CAL, and CBL were performed using independent t-

tests. Gender distribution between the groups was analyzed 

using the Chi-square test. A p-value < 0.05 was considered 

statistically significant. All statistical analyses were 

conducted using SPSS software, version 23.0 (IBM Corp., 

Armonk, NY, USA). 

Results and Discussion 

No statistically significant differences were observed 

between the two groups with respect to demographic 

variables. The mean age of participants in the treated 

periodontitis group was 43.62 ± 6.58 years, while that in the 

periodontally healthy group was 42.71 ± 7.03 years (p = 

0.38). Both groups were similarly distributed in terms of 

sex, with 32 males and 28 females in the treated group and 

30 males and 30 females in the healthy group (p = 0.67). 

These findings indicate that the groups were comparable in 

terms of age and gender distribution, eliminating 

demographic bias in outcome interpretation. 

The intergroup comparison revealed statistically significant 

differences across all evaluated peri-implant parameters. 

The treated periodontitis group exhibited significantly 

greater probing depth (5.21 ± 0.36 mm), clinical attachment 

level (5.48 ± 0.41 mm), and crestal bone loss (2.95 ± 0.23 

mm) compared to the periodontally healthy group, which 

showed lower values for probing depth (3.56 ± 0.41 mm), 

clinical attachment level (3.68 ± 0.35 mm), and crestal bone 

loss (1.52 ± 0.29 mm), with all p values being <0.05 (Table 

1). 

Table 1. Intergroup Comparison of Clinical and 

Radiographic Parameters 

Parameter 
Treated Periodontitis 

Group (Mean ± SD) 

Periodontally 

Healthy Group 

(Mean ± SD) 

p 

value 

Probing 

Depth (PD) 
5.21 ± 0.36 mm 3.56 ± 0.41 mm 0.00* 

Clinical 

Attachment 

Level (CAL) 

5.48 ± 0.41 mm 3.68 ± 0.35 mm 0.00* 

Crestal Bone 

Loss (CBL) 
2.95 ± 0.23 mm 1.52 ± 0.29 mm 0.00* 

*Statistically significant 

In recent years, research in implant dentistry has 

increasingly explored strategies to enhance implant 

longevity and clinical success. These efforts include 

advancements in surface engineering, bioactive material 

coatings, host-modulatory approaches, and individualized 

risk assessment protocols, each aimed at improving tissue 

integration and minimizing biological complications [20-

25]. While osseointegration remains a foundational aspect 

of implant success, the preservation of peri-implant soft and 
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hard tissues is equally critical. Among the recognized risk 

factors for peri-implant disease, a previous history of 

periodontitis stands out as a significant contributor, even in 

patients who adhere to regular SPT. The present study was 

designed to evaluate the impact of such a history by 

comparing peri-implant clinical and radiographic 

parameters between treated periodontitis patients under SPT 

and periodontally healthy individuals, thereby shedding 

light on how prior periodontal disease may influence peri-

implant tissue health. 

The findings of the present study demonstrated significantly 

greater probing depth, clinical attachment loss, and crestal 

bone loss in the treated periodontitis group compared to the 

periodontally healthy group, despite both cohorts being 

under routine maintenance care. These results reflect the 

lasting impact of prior periodontal breakdown on the peri-

implant environment, highlighting the potential for residual 

susceptibility in previously diseased individuals. 

Our findings align with those of Aguirre-Zorzano et al. [26-

29] who reported a notable prevalence of peri-implant 

mucositis and peri-implantitis in periodontally 

compromised patients even under regular SPT. They 

identified plaque accumulation, type of periodontitis, and 

implant location as significant contributing factors. 

Similarly, Roccuzzo et al. [30-32] in a 20-year longitudinal 

evaluation, emphasized that patients with a history of 

periodontitis were more likely to develop peri-implantitis 

over time, particularly those who were non-compliant with 

maintenance therapy. Their study further demonstrated that 

long-term peri-implant health was strongly linked to both 

periodontal history and adherence to tailored SPT programs. 

Arunyanak et al. [32-34] reinforced these observations, 

showing that patients with prior chronic periodontitis had a 

2.5-fold increased risk of developing peri-implantitis 

compared to those without such a history. This association 

was particularly evident in those with a history of severe 

disease. The role of inadequate maintenance and presence of 

residual inflammation has also been confirmed by 

Pjetursson et al. [35-37] who reported higher rates of peri-

implantitis in patients with residual pockets at the end of 

active periodontal therapy. Additionally, the importance of 

structured maintenance care is highlighted in studies by 

Rokn et al. [38, 39] and Mir-Mari et al. [40, 41] where the 

absence of regular follow-up correlated with increased peri-

implant tissue complications. In contrast, studies such as 

Gianserra et al. [42] and Gatti et al. [43] showed variable 

impact of periodontal history on implant survival, possibly 

due to differences in study design, maintenance protocols, 

and disease severity. Other studies, such as those by Saaby 

et al. [44, 45] and Daubert et al. [46, 47] further identified 

smoking, diabetes, and poor plaque control as compounding 

factors for peri-implant tissue deterioration, especially in 

individuals with a history of periodontal disease. These risk 

modifiers, when coupled with pre-existing susceptibility, 

can significantly influence implant prognosis even under 

optimal clinical care. 

Taken together, the present findings and existing evidence 

underscore the need for heightened vigilance and 

individualized maintenance strategies in patients with a 

history of periodontitis, even after successful periodontal 

therapy and implant placement. A key strength of this study 

lies in its strict inclusion criteria, ensuring both groups were 

systemically healthy, age-matched, and under consistent 

maintenance care, thereby isolating the effect of periodontal 

history. However, the cross-sectional design limits the 

ability to establish causal relationships, and the sample size, 

though adequate, may not fully capture long-term disease 

progression. Additionally, variations in implant systems, 

prosthetic designs, and individual compliance levels could 

not be fully standardized. Future longitudinal studies with 

larger, multicentric cohorts are warranted to evaluate the 

trajectory of peri-implant tissue changes over time in 

patients with different severities of past periodontal disease. 

Further research should also explore the role of host immune 

response, microbial profiles, and adjunctive preventive 

strategies to mitigate peri-implant risks in periodontitis-

susceptible individuals. 

Conclusion 

Within the limitations of this cross-sectional study, it can be 

concluded that individuals with a history of treated 

periodontitis, even when maintained on regular supportive 

periodontal therapy, exhibit significantly greater peri-

implant probing depths, clinical attachment loss, and crestal 

bone loss compared to individuals with periodontally 

healthy teeth. These findings highlight the lasting influence 

of prior periodontal disease on peri-implant tissue health and 

emphasize the need for individualized risk-based 

maintenance protocols, more frequent monitoring, and 

proactive preventive strategies to ensure long-term implant 

success in periodontitis-susceptible patients. 
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