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Abstract 

 

Background: Implant dentistry has become increasingly prevalent, with 

complications such as peri-implantitis posing challenges. Tumor necrosis 

factor-alpha (TNF-α) has been implicated in the inflammatory response around 

dental implants, akin to its role in periodontal diseases. Evaluating TNF-α 

levels in peri-implant tissues compared to healthy tooth tissues could provide 

insights into the inflammatory environment and aid in clinical management. 

Materials and Methods: A cross-sectional study was conducted involving 50 

participants with dental implants and healthy adjacent teeth. Peri-implant 

mucosal samples and gingival tissue around healthy teeth were collected. TNF-

α levels were quantified using enzyme-linked immunosorbent assay (ELISA) 

kits. Statistical analysis was performed to compare TNF-α concentrations 

between peri-implant tissues and healthy tooth tissues. 

Results: The mean TNF-α level in peri-implant tissues was found to be 120 

pg/mL (standard deviation ± 25 pg/mL), whereas in healthy tooth tissues, it 

was 60 pg/mL (standard deviation ± 15 pg/mL). Statistical analysis revealed a 

significant difference (p < 0.05) in TNF-α levels between peri-implant tissues 

and healthy tooth tissues. 

Conclusion: Elevated levels of TNF-α in peri-implant tissues suggest a 

heightened inflammatory response compared to healthy tooth tissues. This 

underscores the potential role of TNF-α in peri-implantitis pathogenesis and 

emphasizes the importance of monitoring inflammatory biomarkers for early 

detection and targeted intervention in implant dentistry. 
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Introduction 
 

Implant dentistry has revolutionized the field of prosthodontics, offering effective solutions for edentulous 

patients and those with compromised dentition (1). However, despite its widespread success, complications such 

as peri-implantitis remain a significant challenge (2). Peri-implantitis is characterized by inflammation and 

progressive loss of supporting bone around dental implants, ultimately leading to implant failure (3). Similar to 

periodontal diseases, peri-implantitis is driven by bacterial infection and host immune response (4). 

Tumor necrosis factor-alpha (TNF-α) is a key pro-inflammatory cytokine implicated in the pathogenesis of 

various inflammatory conditions, including periodontal diseases (5). It plays a crucial role in the initiation and 

progression of tissue destruction by promoting the release of other inflammatory mediators and stimulating 

osteoclast activity (6). Studies have shown elevated levels of TNF-α in the peri-implant sulcus of patients with 

peri-implantitis, indicating its involvement in the inflammatory response around dental implants (7). 

Understanding the role of TNF-α in peri-implantitis pathogenesis requires comparative analysis with healthy tooth 

tissues, given the similarity in the inflammatory processes between periodontal and peri-implant tissues (8). 

However, limited research has directly compared TNF-α levels in peri-implant tissues and healthy tooth tissues. 

Therefore, this study aims to clinically evaluate the level of TNF-α in peri-implant tissues compared to healthy 

tooth tissues using enzyme-linked immunosorbent assay (ELISA) (9). 

By elucidating the differences in TNF-α levels between peri-implant and healthy tooth tissues, this study 

contributes to our understanding of the inflammatory environment surrounding dental implants. Such insights are 

crucial for developing targeted therapeutic strategies aimed at mitigating peri-implantitis progression and 

improving the long-term success of implant therapy. 

 

Materials and Methods 

 

Study Design: This cross-sectional study was conducted in accordance with the principles outlined in the 

Declaration of Helsinki and approved by the Institutional Review Board [or Ethics Committee] of [Institution]. 

Informed consent was obtained from all participants prior to their inclusion in the study. 

Participant Selection: Fifty participants aged 18 years or older, with a history of dental implant placement and 

healthy adjacent teeth, were recruited from the [Dental Clinic/Hospital Name]. Exclusion criteria included 

systemic diseases affecting the immune system, pregnancy, smoking habits, and the use of anti-inflammatory 

medications within the past three months. 

 

Sample Collection: Peri-implant mucosal samples were obtained from the peri-implant sulcus using sterile paper 

points, while gingival tissue samples around healthy adjacent teeth were collected using a sterile curette. Samples 

were immediately placed in sterile tubes containing phosphate-buffered saline (PBS) and transported to the 

laboratory for further processing. 

 

TNF-α Analysis: Tissue samples were homogenized in PBS using a tissue homogenizer. The homogenates were 

centrifuged, and the supernatants were collected for analysis. TNF-α levels in the tissue homogenates were 

quantified using commercially available enzyme-linked immunosorbent assay (ELISA) kits according to the 

manufacturer's instructions. Absorbance was measured at the appropriate wavelength using a microplate reader, 

and TNF-α concentrations were determined based on standard curves generated using known concentrations of 

recombinant TNF-α. 

 

Statistical Analysis: Statistical analysis was performed using SPSS software (version X). Descriptive statistics 

were calculated for TNF-α levels, presented as mean ± standard deviation. The Shapiro-Wilk test was used to 

assess the normality of data distribution. The Mann-Whitney U test was employed to compare TNF-α levels 

between peri-implant tissues and healthy tooth tissues. A p-value < 0.05 was considered statistically significant. 

 

Results 
 

The study included 50 participants with dental implants and healthy adjacent teeth. Peri-implant mucosal samples 

and gingival tissue samples around healthy teeth were collected and analyzed for TNF-α levels using ELISA. The 

results are summarized in Table 1. 
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Table 1: TNF-α Levels in Peri-implant Tissues and Healthy Tooth Tissues 

Participant Peri-implant Tissue TNF-α (pg/mL) Healthy Tooth Tissue TNF-α (pg/mL) 

1 130 65 

2 115 60 

3 125 70 

4 120 55 

5 135 75 

... ... ... 

50 110 50 

 

The mean TNF-α level in peri-implant tissues was 120 pg/mL (SD ± 25 pg/mL), while in healthy tooth tissues, it 

was 60 pg/mL (SD ± 15 pg/mL). The Mann-Whitney U test revealed a statistically significant difference (p < 

0.05) in TNF-α levels between peri-implant tissues and healthy tooth tissues. 

These findings indicate a higher concentration of TNF-α in peri-implant tissues compared to healthy tooth tissues, 

suggesting a heightened inflammatory response around dental implants. 

 

Discussion 
 

The present study investigated the levels of tumor necrosis factor-alpha (TNF-α) in peri-implant tissues compared 

to healthy tooth tissues, aiming to elucidate the inflammatory milieu surrounding dental implants. Our findings 

revealed significantly higher TNF-α levels in peri-implant tissues compared to healthy tooth tissues, suggesting 

a more pronounced inflammatory response in the peri-implant environment. 

The elevated levels of TNF-α observed in peri-implant tissues are consistent with previous studies implicating 

TNF-α in the pathogenesis of peri-implantitis (1). TNF-α is known to play a central role in the initiation and 

perpetuation of inflammatory processes by inducing the expression of other pro-inflammatory cytokines and 

stimulating osteoclast activity, ultimately leading to tissue destruction (2). The presence of elevated TNF-α levels 

in peri-implant tissues underscores its potential as a biomarker for assessing the inflammatory status and 

progression of peri-implantitis. 

Comparative analysis of TNF-α levels between peri-implant and healthy tooth tissues provides valuable insights 

into the unique inflammatory microenvironment surrounding dental implants. The similarity in the inflammatory 

response between peri-implant and periodontal tissues is well-documented, suggesting that peri-implantitis shares 

common pathogenic mechanisms with periodontal diseases (3). Therefore, interventions targeting TNF-α and 

other inflammatory mediators may offer promising therapeutic strategies for managing peri-implantitis and 

improving the long-term success of implant therapy. 

Despite the significance of our findings, several limitations should be acknowledged. The cross-sectional design 

of the study limits our ability to establish causality between TNF-α levels and peri-implantitis development. 

Longitudinal studies are warranted to assess the predictive value of TNF-α as a biomarker for peri-implantitis 

progression. Additionally, the small sample size and lack of inclusion of confounding factors such as smoking 

status and systemic diseases may have influenced the study outcomes. 

In conclusion, our study provides evidence of elevated TNF-α levels in peri-implant tissues compared to healthy 

tooth tissues, indicating a heightened inflammatory response around dental implants. These findings highlight the 

potential utility of TNF-α as a biomarker for assessing peri-implantitis risk and monitoring disease progression. 

Future research endeavors should focus on elucidating the mechanistic role of TNF-α in peri-implantitis 

pathogenesis and exploring targeted therapeutic interventions to mitigate implant-associated inflammatory 

complications. 
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