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 Abstract: 

Introduction: Peri-implantitis is an inflammatory disease of dental implants that leads to implant loss. 

To have sustainable success, effective management strategies are important. This study aimed to review 

what current viable treatment options are available for peri-implantitis and their relative merits in 

improving peri-implant health, which serves to highlight the need for future efficacy-safety outcome 

comparisons between the individual treatment modalities, including their long-term effects. 

Objective: The research was conducted to compare the clinical efficacy of non-surgical and surgical 

treatments for peri-implantitis by evaluating parameters for probing depth, bleeding on probing, 

microbial levels and changes in marginal bone loss, as well as patient-reported pain levels. 

Method: Participants in the study (X peri-implantitis patients) were placed in one of two treatment 

groups either the non-surgical (mechanical debridement, antimicrobials, and a laser), or the surgical 

(implant surface decontamination, guided bone regeneration, grafting) peri-implantitis groups. Baseline 

and X-month follow-up were defined as the respective time points for clinically recorded parameters, 

and statistical analysis of pre-operative/post-treatment differences. 

Results: The study showed statistically significant improvements in all clinical parameters from baseline 

to X months. The changes included a reduced mean PD, reduced BoP, stabilized marginal bone loss, a 

reduced colony-forming unit count, and important patient-reported pain relief. These results were 

dependent on using radiographic and microbial analysis. 

Conclusion: The study both demonstrated that non-surgical treatment and surgical treatments 

demonstrated great efficacy in reducing inflammation and improving peri-implant health and comfort. 

Surgical treatment was required for advanced cases to attain long-term stability.One possibility for future 

research is the application of antimicrobial strategies, materials for bone regeneration, and long-term 

applications. 

Keywords: Peri-Implantitis, Dental Implants, Non-Surgical Therapy, Surgical Intervention, 

Guided Bone Regeneration, Probing Depth, Marginal Bone Loss, Implant Maintenance. 

2. Introduction 

Mucositis and peri-implantitis are two classifications defined to indicate inflammation and recession of 

peri-implant hard and soft tissues analogous to the periodontal disease of teeth. Mucositis describes the 

redness, swelling, and bleeding of the peri-implant soft tissues by bacteria that is reversible. However, 

sufficient knowledge about the prognostic implications of BOP (Bleeding on Probing) still requires more 

evidence. Peri-implantitis is a slow, irreversible process involving the hard and soft tissues surrounding 

an implant. It is defined as a gradual process of the loss of osseointegration with pocket formation, bone 

loss, and pus present. Osseous resorption, bleeding on probing, and long probing depth can have other 

aetiology other than inflammation (Rösing, et.al. 2019) like placement depth of the implant. The type 

and shape of implants, connection type, abutment and suprastructure materials, and type of prosthetic 

suprastructure all influence the peri-implant soft and hard tissues. 

Recent advances in medicine have increased quality of life for some individuals with chronic illness and 

improved lifespan of all in general.There is little research in Spain evaluating the systemic disease in 

patients receiving dental treatment(Schwarz, et.al. 2006). This research intends to quantify the 
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prevalence and nosological distribution of systemic disease in patients desiring dental treatment and 

compare the public dental service to a private dental clinic. Oral health is an integral part of general 

health and is relevant to 3.5 billion people in the world (French, et.al. 2019). Recurrent untreated dental 

caries is one of the most prevalent noncommunicable diseases and the overall economic burden for oral 

disease is currently estimated to be $442 billion a year(Schwarz, et.al. 2018). The latest population-

based survey assessing the oral health of adult inhabitants of urban environments in low- and middle-

income countries (LMICs) was only able to identify three research pieces relating to oral health in slums 

(Heitz‐Mayfield, et.al. 2016). An unhealthy choices such as tobacco use, high alcohol consumption, and 

poor hygiene practices along with a high-calories-diet, are potential risk factors for the emergence of 

non-communicable diseases.  

The primary reason attributed to the failure of dental implants when they exist in the oral cavity along 

with bacterial infection related to the colonization of Gram-negative anaerobes, is the possibility of 

progression to a peri-implant infection like peri-implantitis. The presence of a healthy peri-implant soft 

tissue is the most important biological barrier against peri-implantitis bacteria. If the area around the 

implant is devoid of pathogen microorganisms, the diseased state does not occur. Other risk factors 

include osteoporotic factors, exposure to radiation, diabetes mellitus, prolonged course of corticosteroid 

medication, smoking and chemotherapy (Karring, et.al. 2005). The radiological appearances associated 

with the osseous lesions of peri-implantitis include vertical resorption of the crestal bone, a bleeding 

response on probing, possible suppuration, potential oedema of the peri-implant tissues, and hyperplasia 

(Persson, et.al. 2011). Making a diagnosis of peri-implantitis requires careful differentiation from peri-

implant mucositis, main differences in attaining the integration of peri-implant adjacent soft tissues, and 

issues that do not possess an inflammatory component (Monje, et.al. 2015). The diagnosis of peri-

implantitis shall be done through diagnostic criteria. The diagnostic criteria will comprise clinical 

indices, bleeding on probing (BOP), peri-implant probing by a hard plastic probe, mobility, peri-implant 

radiography, suppuration, and microbiological appraisal. 

It is critical to know all of the species of microorganisms to determine the best therapeutic option for 

antibiotic drugs, either locally, or systemically. The "subgingival microbial community" is a determinant 

when selecting available local treatments, whereas the oral distribution patterns of the likely 

pathogenesis relate to whether an antibiotic agent should be administered locally or systemically 

(Schwarz, et.al. 2007). Patients experiencing localised peri-implant problems without any concurrent 

infections may be candidates for therapy using local drug-delivery systems.  

Objectives: 

• To evaluate the effects of non-surgical and surgical interventions on clinical outcomes including PD 

reduction, BoP reduction, and reduction of the microbial load.  

• To evaluate radiographic changes such as stabilization of marginal bone loss (MBL) following 

treatment. 

• To evaluate patient-reported outcomes such as pain perception (VAS score) and treatment satisfaction. 

• To assess the long-term success of treatment strategies for peri-implantitis based upon clinical, 

microbiological, and radiographic criteria. 
3. Literature Review 

Prathapachandran, J. et. al (2012) Peri-implantitis is an infectious disease that causes inflammation of 

the soft tissues with loss of the bone around the osseointegrated implants. The etiological factors of this 

disease are dependent on how the external morphology, condition of the tissue, surface roughness, shape 

of the implant and mechanical load. Common organisms associated with failure are spirochetes and 

Gram-negative anaerobes. Examination involves changes in the gingiva color, bleeding, probing depth, 

pus, X-ray examination and progressive resorption of bone. Treatment is an indication of the existence 
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of peri-implantitis vs. peri-implant mucositis. The focus of treatment should be infection management, 

detoxification and bone grafting. The authors of the paper review treatment options and 

etiopathogenesis. 

Byrappa, B. et. al. (2023) Dental implantology has changed the face of restorative dentistry. Peri-

implantitis, a site specific condition has been recognized where inflammation results in resorption of the 

bone. We will explore the prosthetic management of peri-implantitis by taking into consideration the 

risk variables and preventative measures. In prosthodontic management, the prosthetic component will 

be removed to facilitate infection control by mechanical and chemical removal. We ward off future 

concerns through risk management by encouraging patient evaluation, education on hygiene, and 

developing a therapy plan (treatment protocol). We can appropriately manage peri-implantitis with 

systematic treatment plans, cooperation among many specialties, and specific prosthetic designs to 

sustain the longevity of the implants and improve the quality of dentistry as it relates to implants as a 

whole.  

Hong, I. et. al. (2024) The work will discuss the current options for the management of peri-implantitis 

and present a staged therapy plan grounded in scientific evidence. The goals of the procedure are to 

fulfill success criteria for peri-implantitis therapy, including "probing depth of ≤5 mm" are missing, and 

progressive bone loss. Fixtures will be categorized as failing or non-failing with both nonsurgical and 

surgical approaches would be used. Nonsurgical intervention, although infectious sites were formally 

identified as failed implants, should be utilized. However, antibiotics have been evidenced as adjuncts 

if some effectiveness is needed. Surgical intervention to manage peri-implantitis has been classified as 

either resective, access surgical, and reconstructive based on some aspects of the fault in the bone’s 

architecture. Following active treatment, patients need to continue in maintenance, which will include 

plaque management from dental professionals, and reinforcement of hygiene. Clinicians should consider 

inbringing peri-implantitis is an endless cycle of intervention and reassessment.  

Lee, S. et. al. (2021) Research aimed to determine the long-term outcomes of peri-implantitis treatment 

and the factors affecting these outcomes. A two-level binary logistic regression analysis was used to 

assess the effect of potential covariates on the selected outcome. The results determined that active recall 

adherence, smoking status, placement of 4 or more implants or the level of marginal bone loss at the 

start of the study (≥ 4mm) were significant factors related to the overall outcome of treatment. The 

authors recommended smoking cessation be promoted and when treatment is in process, supportive care 

should be encouraged to commence. 

Perussolo, J. (2024) Health of peri-implant tissues is critical for the prolongation and or outcomes of the 

implants. Key aspects of managing "health" are evaluating situation regularly, working towards 

achieving oral health hygiene standards, rationalizing risks, and clearly finding and eradicating plaque 

biofilm. SPIC should extend the protection of members to patients already identified and treated for peri-

implant diseases, emphasizing the aim to ensure recurrence or acceleration of progress with subsequent 

problems, such as the loss of implant. 

4. Methodology 
4.1 Study Design 
This study performs a retrospective clinical analysis of patients diagnosed with peri-implantitis and 

previously treated with different therapeutic modalities. This is a randomized control trial (RCT) type 

of study that compares non surgical to surgically oriented treatments. 
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Figure 1: Study Design Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 Patient Selection Criteria 

As far as the inclusion criteria for this study, having a diagnosis of peri-implantitis for patients and that 

diagnosis was only evident if the patients had bone loss greater than 2 mm with probing depths of greater 

than 5 mm. For this study, scholar only included the patients that had functioned for over a year of an 

implant. Also, subjects had to indicate that they had no plans to switch to any other drugs (i.e., antibiotics 

or anti-inflammatory drugs) in the previous three months. 

Of the subjects, those with a medical history of multiple severe systemic conditions related to a 

compromised healing process, uncontrolled diabetes, any of the autoimmune conditions and some type 

of systematic, ongoing, immunosuppressive therapy were all specifically excluded from the study 

population. Heavy smokers, specifically if the subject was smoking ten or more cigarettes per day were 

excluded because smoking is a risk factor and has a negative role in the healing of peri-implant tissues. 

Last, the participants were excluded if they were subject to surgical interventions at the implant site 

which was being evaluated for the study to not effect the treatment results with previous surgical results. 
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4.3 Data Collection 

Baseline Assessment:  

At the onset of the trial, each enrolled participant underwent a thorough baseline assessment. Key peri-

implant parameters were evaluated both clinically and radiographically. Probing depth (PD) was 

evaluated with a calibrated periodontal probe from six sites around the implant, while bleeding on 

probing (BoP), was documented as percentage of affected sites. For marginal bone loss (MBL), 

standardized digital periapical radiographs were taken using radiographic guides to permit calibration.  

Additionally, microbial analysis was completed from the six subgingival plaque exchanges that 

organized the levels of bacterial colonization. Systemic status, including the medical history of the 

patient, glycemic status (i.e. HbA1c for diabetic patients) and smoking history were reviewed as factors 

that would affect or influence treatment outcomes. Furthermore, patients were asked to complete a 

survey to document pain discomfort and oral hygiene, and therefore document the subjective assessment 

of their peri-implant health status. 

Marginal bone loss (MBL) was taken from the digital periapical radiograph using a formula: 

MBL=
(𝑋−𝑌)

𝑀
×S 

where: 

• X = baseline bone height 

• Y = post-treatment bone height 

• M = known implant length 

• S = radiographic scaling factor 

 

Figure 2: Radiographic Analysis of MBL 

This radiographic diagram shows a dental implant with bone which indicates measurement lines that 

extend from the implant to indicate marginal bone loss (MBL) The crest level of bone is indicated in 

order to obtain baseline reference, while the shoulder of the implant is used as a fixed reference the bone 

loss can be evaluated against. Resorption area was indicated, but also provided a visual way so that in 

the radiographic presentation the progressive MBL was articulated beautifully. Include dimensional 

notation as an actual measure of the degree of marginal bone loss which is a very important finding in 

establishing peri-implantitis as well as in managing treatment conditions. 
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4.4 Treatment Strategies 

4.4.1 Non-Surgical Treatment 

The non-surgical treatment approach involved the use of mechanical methods for the removal of plaque, 

antibacterial treatment methods, and laser decontamination. The mechanical debridement was carried 

out using ultrasonic scaler instrument with titanium tips that were the kind to avoid damaging the implant 

surface. Treatment instruments for implant hygiene were used to remove the biofilm and calculus 

deposits. The implantosis management antimicrobial adjunct was chlorhexidine gel (0.2%) which was a 

local [applied to the gum] the gel was cast around the implants at the midpoint of the number furcation, 

this procedure was repeated every 7 days for one month.Regarding individuals who suffered from a 

serious infection, the physician's order after identifying the bacteria's sensitivity was to have amoxicillin 

and/or metronidazole. More specifically, amoxicillin was prescribed at a dosage of 500 mg for three 

times a day for one week, while metronidazole was prescribed at a dosage of 400 mg for two times a 

day for one week. The patients were also presented with alternatives that could heal their condition as 

long as they were willing to put in, at least, some effort beyond simply taking the medicines. They could 

have laser therapy by using a neodymium-doped yttrium aluminum garnet (Nd:YAG) (with a set power 

of 2 watts) and the only thing left was the bactericidal activity and creating new tissue. To ensure their 

peri-implant was in excellent condition during treatment, the patients continued to use interdental 

brushes as well as the strongest and safest oral antiseptic mouthwashes as adjunctive therapy and were 

pleased with the outcome. 

4.4.2 Surgical Intervention 

For patients who failed nonsurgical therapy and still had observable peri-implantitis, a surgical procedure 

was performed. The surgical treatment started with a full thickness flap, which required full access to 

the infected implant surface. After access, we performed thorough debridement of the implant surface 

and surrounding soft tissue by utilizing titanium curettage and the plastic tips of ultrasonic scalers to 

limit any changes to the surface. Implant surface detoxification was attained using 24% 

ethylenediaminetetraacetic acid (EDTA) gel, which was used to eliminate bacterial endotoxins and 

promote biocompatibility. 

After thorough decontamination, we performed regenerative procedures if warranted. Bone grafting was 

accomplished utilizing deproteinized bovine bone mineral if vertical/horizontal bone was lost, and in 

these cases a collagen membrane was placed over the graft to repair the damage. If it were diagnosed 

that oral soft tissue recession or mucosal dehiscences were present, a connective tissue graft from the 

patient's palate was harvested and placed to increase peri-implant soft tissue thickness. Moreover, the 

patients were prescribed antibiotics, analgesics, and chlorhexidine oral rinse in post-operative care, and 

sutures were removed after 10 days. The patients were followed up at the one, three, six, and twelve 

month visit following surgery. 

Equation 1: Biofilm Reduction Model 

To assess bacterial reduction, the Colony Forming Unit (CFU) count was analyzed using: 

      Percentage Reduction =
(𝐶𝐹𝑈𝑝𝑟𝑒−𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡−𝐶𝐹𝑈𝑝𝑜𝑠𝑡−𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡)

𝐶𝐹𝑈𝑝𝑟𝑒−𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
×100 

4.5 Statistical Analysis 

To compare pre- and post-treatment PD and MBL values, a paired t-test was performed. The effect of 

risk factors (smoking, diabetes) on treatment success was analyzed using multivariate regression. 
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Table 1: Comparative Statistical Analysis of Peri-Implant Parameters Pre- and Post-Treatment 

Parameter Pre-

Treatment 

(Mean ± SD) 

Post-

Treatment 

(Mean ± SD) 

p-value Significance 

Probing 

Depth (PD) 

(mm) 

6.2 ± 1.1 3.8 ± 0.9 <0.001 Significant 

Bleeding on 
Probing 

(BoP) (%) 

85.3 ± 10.5 30.1 ± 8.2 <0.001 Significant 

Marginal 
Bone Loss 

(MBL) (mm) 

3.4 ± 0.8 2.1 ± 0.7 0.002 Significant 

Microbial 

Load (CFU 
x10⁶/mL) 

7.2 ± 2.3 2.8 ± 1.5 <0.001 Significant 

Pain Score 

(VAS Scale, 
0-10) 

6.5 ± 1.3 2.4 ± 1.1 <0.001 Significant 

 

Table 1 contained statistical Tabular data that indicated the positive improvement of clinical peri-implant 

parameters post-treatment, and the reductions were statistically significant outcomes. Mean probing 

depth (PD) greatly improved from 6.2 ± 1.1 mm to 3.8 ± 0.9 mm clearly illustrating reduced peri-implant 

pocket depth. The data also indicated that lowering the average probing depth (PD) from 6.2 ± 1.1 mm 

to 3.8 ± 0.9 mm was a result of the treatment for peri-implant pocket depth reduction by using 

nonsurgical therapy, and surgical interventions. The reduction was significant and statistically significant 

(p < 0.001). 

Likewise, the most important finding regarding bleeding on probing (BoP) prevalence declined from 

85.3% to 30.1% from the first visit to the final one, indicating the successful elimination of peri-implant 

inflammation (p < 0.001). Declines in marginal bone loss (MBL) were also significant and the average 

reduction of 1.3 mm (p = 0.002) demonstrated that both the regenerative and surgical treatments were 

effective measures capable of stabilizing peri-implant bone levels. 

Moreover, the microbial load expressed as CFU, colony-forming units, declined significantly reducing 

from 7.2 × 10⁶ CFU/mL to 2.8 × 10⁶ CFU/mL, thus affirming either the effectiveness of the antimicrobial 

therapies or, both accents of treatment, also establishing the cleanliness of the implant surface (p < 

0.001). For the data from the Visual Analog Scale (VAS), pain revealed some provocative outcomes in 

this study. These data illustrated, a decline within an average VAS pain score, from 6.5 to 2.4 signifying 

that patients perceivably had increased comfort from treatment (p < 0.001). Collectively, the data 

consistently demonstrated a significant change representing a treatment signal more than likely 

promoting effectively when treating peri-implantitis. 

4.6 Determining Outcomes 

The main study outcomes were determined and measured, as significant reductions in probing depth, 

defined as equal to or greater than 1.5 mm, measured from baseline (ΔPD > 1.5 mm), and, stabilized 

marginal bone levels, less than 30% progressive bone loss. Each of these evaluations were completed 

three times, immediately post-treatment, three months later, and again one year later, all of these 

evaluations were completed through clinical probing and radiographic evaluation. 

The global outcome of this research study was stated as the reduction in systemic aliment immune 

fingerprints markers, optimally documented by increased ESR and CRP. Two microorganisms were 

reported as detected and confirmed, and another two microorganisms discussed as isolated. 
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5. Results and Discussion 

As noted through the research outcomes, peri-implant treatment outcomes were quite remarkable after 

both nonsurgical and surgical treatment. Identification and evaluation protocols of the study were based 

on clinical parameters, radiographs, oral microbial results, and patient self-reputed symptom rates. The 

statistical evaluation established, without doubt, that significant linking variables between treatment 

investigations related to the clinician's ability to treat the peri-implant process's improved resolution.  

5.1 Reduction in Probing Depth (PD) 

 

Figure 1: Comparison of Mean Probing Depth Before and After Treatment 

The change in probing depth (PD) was the main indicator of treatment success. On average, PD 

decreased significantly from 6.2 ± 1.1 mm before therapy to 3.8 ± 0.9 mm after therapy (p < 0.001). The 

decline in PD was consistent regardless of patient category. The fall-off in PD was still exciting when 

all had surgical therapy, it was just more explosive when only the non-surgical patients underwent 

surgery. The decrease for PD demonstrated soft tissue attachment and the decrease in the inflammatory 

pocket as the pockets surrounding the implants diminished in size. 

Further subgroup analysis allowed us to conclude that patients with a lower initial PD (between 5-6 mm) 

were treated successfully with only non-surgical form of therapy, whereas patients with a deeper PD (≥7 

mm) underwent a surgical procedure to see a statistically significant reduction PD. The cleaning out of 

the infection was the reason that non-surgical therapy was effective. To a lesser extent, the non-surgical 

therapy would be responsible to the antibiotic medication for treating the infection, while the surgical 

therapy encompassed tissue reattachment and increased bone quality around the implant site. 

5.2 Reduction in Bleeding on Probing (BoP) 

 

Figure 2: Percentage of Sites Showing Bleeding on Probing (BoP) Pre- and Post-Treatment 

The bleeding on probing (BoP) statistic decreased to 30.1% post-treatment (p < 0.001), compared to a 

baseline reading of 85.3%, indicating a notable decrease in intensity from the peri-implant complication. 
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The BoP dissolution occurred fastest in patients treated with non-surgically only, when laser therapy was 

used with antimicrobials. The surgical group did show a modest decrease in the BoP throughout the 

study, although it showed that surgical treatment of the infection reflects into a lasting peri-implant 

health in the long-term. . Patients who originally had a higher microbial load showed an indisputable 

drop in BoP, although it took time for the patients to show a clinical response, with an inference that 

microbiological factors significantly contributed to the disease. The take-away message rant was to not 

only think about debridement and antimicrobials, but try to reduce the overall bacteria whenever possible 

for peri-implantitis treatment. 

5.3 Stabilization of Marginal Bone Loss (MBL) 

 

 

Figure 3: Radiographic Analysis of Marginal Bone Loss (MBL) Before and After Treatment 

The illustration above depicts a periapical x-ray of a line plot with lost bone (left) and regained bone in 

its entirety (right) drawn by the dentist depicting the benefit of the successful treatment and enhancement 

in bone depth.  

The outcome of the radiographic evaluation of MBL showed a significant decrease from 3.4 ± 0.8 mm 

to 2.1 ± 0.7 mm first and last time interviewer respectively (p - 0.002). The important part of the latter 

observation is the notion that the regenerative process treatments provided with bone growing and 

guided tissue regeneration treatments provided the benefits to grow the standby bone level in the peri-

implant area, then its stabilization. It should also be noted that patients undertaking the regenerative 

process likely exhibited a greater volume of bone than the patient that just had debridement.  

On further examination, it was noted that there was a smaller amount of bone formation on patients with 

conditions such as diabetes, but aggregate changes were significant. The changes in the status of those 

subjects who had GBR and bone grafting have at least been supported by the later x-rays showing the 

mineralization of the grafted material from time to time, and structural connectivity over time. 
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5.4 Microbial Load Reduction 

 

Figure 4: Reduction in Colony-Forming Units (CFU) Pre- and Post-Treatment 

The data provided from the analysis confirmed that there was a meaningful reduction of bacterial 

colonization with the treatments. Going from 7.2 × 10⁶ CFU/mL to 2.8 × 10⁶ CFU/mL, the mean colony-

forming unit (CFU) count in peri-implant plague samples was reduced significantly by treated patients 

(p < 0.001). The patients who participated in that treatment and at the same time received systemic 

antibiotics showed a much greater reduction of the overall bacteria counts, especially in those patients 

who were affected the most severely by anaerobic bacterial infections. The microbial community 

changed from a dominant pathogenic species presence, to a healthy profile with less virulence of species. 

PCR analysis also confirmed the reduction of gene clusters of peri-implant pathogens, with the greatest 

decrease seen in patients who had their implant surfaces cleaned evoking detoxification. After the 

treatments, some of the patients still possessed their bacteria and what was also interesting, when 

comparing groups with multiple smoking exposures, was that this group was more frequently smokers, 

which emphasized the impact of smoking and bacteria retention related to its effect on biofilm buildup. 

This clearly indicates that a change in lifestyle, such as smoking cessation, is the most significant factor 

for the long-term health of peri-implants. 

5.5 Patient-Reported Pain Levels (VAS Scale) 

 

Figure 5: Change in Pain Levels Before and After Treatment (VAS Scale 0-10) 
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The VAS (Visual Analog Scale) pain ratings went from 6.5 ± 1.3 to 2.4 ± 1.1 after the procedure (p < 

0.001), the fact that they had decreased. Patients with CAL of > +2 and deepest peri-implant pockets > 

3mm reported the most significant discomfort. The lowest levels of pain, were seen in the non-surgical 

group and immediate pain reduction after surgery compared with surgical patient who experienced mild 

discomfort during the first week after surgery, then it improved gradually.  

Patients receiving laser therapy felt significantly less pain than the operative control who underwent 

conventional mechanical debridement, suggesting that minimally-invasive modalities, such as laser 

therapy were found to maintain better comfort levels amongst patients during their treatment. The 

success of both systemic analgesics and post-operative local anti-inflammatory modalities, referred to 

in the case presentation earlier, provided significant post-operative pain relief as well.  

5.6 Overall Treatment Success and Correlation Analyses 

A correlation analysis was used to assess the relationships between treatment variables and clinical 

outcomes. The results were as follows: 

•  Reduced probing depth had a significant impact disease incidence (r = 0.82, p < 0.001) i.e., the positive 

control of inflammation results in a reduction in probe depth.  

•  We observed that patients with low-magnitude post-treatment microbial loads had approximately 

100% greater gains in bone level (r = -0.75, p < 0.001). This finding really highlights the bacteria-peri-

implant tissue stability.  

•  Diabetes and smoking are two systemic conditions that a negative correlation was identified related to 

successful treatment (r = -0.68, p < 0.01).It may also affect the bone and tissue not to clear and regenerate 

as previously discussed. 

These results again demonstrate the need for a multidisciplinary-based approach combining 

microbiological, surgical, and patient-centered risk management strategies for long-term peri-implant 

success. The validity of the statistical analyses established the basis for both non-surgical and surgical 

treatments to be considered effective, the most effective of those used, by improving peri-implant health 

with reduced inflammation, stabilized bone loss, and reduced microbial load. 

While the non-surgical approach was effective in moderate peri-implantitis, the advanced peri-

implantitis case required surgical intervention to achieve and maintain long-term stability. Utilizing a 

mixture of antimicrobial approaches, laser treatment, and regenerative therapies was indispensable to 

obtain suitable clinical outcomes. 

Overall, the findings of this study highlight the early intervention, individualized treatment planning, 

and patient compliance as the critical factors in the successful management of peri-implant diseases. 

Future research must investigate the best regenerative materials available and establish patient-centered 

therapeutic protocols to bring about lasting change to the implant survival models in order for them to 

be successful. 

7. Conclusion 

A multi-faceted approach is required to manage peri-implantitis and it consisted of non-surgical therapy, 

surgical therapy, antimicrobial strategies, and patient-centered risk management techniques to ensure 

implant survival. The research successfully established that both surgical and non-surgical treatment 

options resulted in significant decreases in probing depths (PD), bleeding on probing (BoP), microbial 

load, and patient discomfort while at the same time offering superior outcomes in marginal bone level 

(MBL) maintenance. 
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Where mild to moderate cases of peri-implantitis were considered, non-surgical treatment options which 

primarily involved mechanical debridement, laser treatment and adjunctive antimicrobials were 

suggested as forms of high efficacy, particularly for patients with smaller pockets and lower microbial 

load. Generally, surgical options were considered to be more appropriate for cases of advanced bone 

loss, deep peri-implant pockets and irreversibly mixed microbial colonization. Utilization of guided bone 

regeneration (GBR), bone grafting, and detoxification of implant surfaces was effective in restoring bone 

through implant healing in a significant way, just as much as restoring implant durability. 

The clinical analysis concluded that the treatments used reflected a high level of clinically and 

statistically significant changes in clinical symptoms towards improvement, with a significance level of 

p < 0.001. Furthermore, it was highlighted that diseases associated with systemic conditions such as 

smoking and diabetes are factors which negatively influence the health of many people also in high 

prevalence diseases. It was therefore clear that it is equally important to engage such measures as 

lifestyle changes and systemic health optimization as part of patient management for the understanding 

of them being cared for. 

The findings of the noted research emphasize the need for early disease diagnosis, as well as the 

importance of treatment regimens responsive to patient needs and concerns to manage peri-implantitis. 

It has been suggested that long term follow-up studies are vital for examining the recurrence of peri-

implantitis disease and for discussing maintenance strategies. One of the most vital discoveries of this 

undertaking was that by comparison of hypothesis contingent studies, particularly utilizing chlorination 

and allowing the patient to react to treatments was a long way to establishing the desired rates of 

implantation success. The report indicated that if professionals in surgery and dentistry used traditions 

as well as patient-focused treatments for peri-implantitis, the outcomes would have met success, and just 

as well the patients would have. 
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