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ABSTRACT  

Introduction. The studies regarding the involvement of TNF-alpha together with other pro-inflammatory 

cytokines in the occurrence and progression of peri-implantitis is of particular importance in the perspective of 

making an early diagnosis regarding this possible complication after dental implant insertion. 

Material and methods. The study group included 54 patients who were evaluated clinically and paraclinically 

seven days after the insertion of dental implants and divided into three groups: with a favorable evolution, 

mucositis and peri-implantitis. After the clinical examination, samples of peri-implant fluid were collected to 

determine the values of TNF-alpha. Results. There is a direct proportional relationship between TNF-alpha 

values and clinically parameters; also, there are difference with high statistical significance between TNF-alpha 

values identified in the three groups of patients. Conclusions. The is a strong relationship between the levels of 

TNF-alpha and clinically parameters in patients with favorable evolution, mucositis and peri-implantitis. 

Understanding the role of proinflammatory citokines as TNF-alpha in the etiopathogenesis of peri-implantitis is 

essential in developing strategies for the prevention, diagnosis and treatment of this disese. 
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INTRODUCTION 

More than 60 years have passed since the dental 

implant was introduced into the practice of 

dental medicine, as a way of treating partially or 

totally edentulous patients. The vast majority of 

specialists in the field underline the fact that the 

successes recorded in implantology are due to 

the numerous benefits brought to patients, 

including the recovery of masticatory, phonetic 

functions and, last but not least, solving facial 

aesthetics problems [1,2]. These aspects explain 

the spectacular increase in the insertion of dental 

implants all over the world; thus, in the USA 

there was an upward trend of 14% per year from 

2000 to 2016 and it is estimated that by 2026 it 

could have an increase of 16% per year [3]. An 

impediment in the practice of implantology is 

peri-implantitis, a complication that most often 

leads to the loss of implants; the practical impact 

of this problem is demonstrated by the numerous 

researches carried out by the specialists in the 

field, researches whose priority objectives were 

the identification of early diagnostic modalities 

in order to establish specific treatment, so that, 

in the end, the implant can be loaded 

prosthetically[1, 2, 3, 4, 5]. In the order to 

identify the etiopathogenesis of peri-implantitis, 

modern conceptual models were created based 

on the latest discoveries in the fields of 

immunology and immunogenetics. Thus, 

markers research has become a necessity in 

order to identify the most sensitive and specific 

biomarkers that can indicate the initiation and 

progress of the inflammatory process before the 

destruction of the soft and hard tissues around 

the implant [6]. The studies on the dynamics of 

pro-inflammatory cytokines in the context of 

this condition also focused on the analysis of 

TNF-alpha, given the well-known role it plays in 

the inflammatory process, the reduction of the 

regenerative capacity of the peri-implant tissues 
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and the eventual appearance of bone 

resorption[7, 8]. The aim of the study is to 

evaluate the level of the TNF-alpha and 

relationship between this biomarker and the 

clinical parameters in patients with favorable 

evolution, mucositis and per-implantitis. 

MATERIAL AND METHODS 

1. Study group and criteria for patient 

selection 

The studied group consists of 320 patients 

(women-180, 56.25%; men-140, 43.75%), 

presented in the private office of dentistry and in 

the Department of Implantology of the Faculty 

of Dentistry, Ovidius University of Constantza, 

patients who had 1223 dental implants inserted 

between January 2020 and January 2022. Seven 

days after the implants insertion, the patients 

were evaluated clinically and paraclinically 

according to the specialized protocols [1, 2, 8]; it 

was found that 286 patients (89.38%) had a 

favorable evolution after dental implant insertion 

and 34 (10.62%) had an unfavorable evolution. 

From the group of patients with favorable 

evolution, we randomly selected 20 patients who 

constituted the control group; to these we added 

the 34 patients with unfavorable evolution of the 

dental implant, thus forming the study group of 

54 patients (women-29; 53.70%; men-25; 

46.30%). Following the clinically and 

paraclinically examination, the patients in the 

study group were classified into 3 categories: 

favorable evolution (37.04%) group 1, mucositis 

(44.44%) group 2 and peri-implantitis (18.52) 

group 3. 

2. Pathological samples 

Peri-implant fluid were collected using sterile 

cones, which were inserted into each 

peri-implant pocket respectively, for 30 seconds; 

subsequently, the cones were placed in sterile 

Eppendorf tubes containing 500 μL of phosphate 

buffered saline (TFS-pH7.4). Samples were 

centrifuged for 10 minutes at 6000 rpm, and the 

supernatant was separated and stored at -80°C 

until processing. 

3. Identification of TNF-alpha marker 

We used a TNF-alpha kit produced by the 

company ABCAM, kit that allows the 

quantitative determination of TNF-alpha through 

the ELISA technique (enzyme linked 

immunosorbent assay) with a high detection 

sensitivity, respectively for TNF-4.32 pg/mL. 

4. Statistical processing 

The results were statistically analyzed using 

SPSS STATISTICS 19 and MedCalc Software. 

Differences between the levels of TNF-alpha 

were analyzed by using Student’s t-test, p <0.05 

(two tail). Analysis of the possibile correlation 

between variables (clinically parameters and the 

TNF-alpha values) was made by measuring 

Pearson coefficient; statistically significance of 

the results was defined: p<0.05. 

RESULTS 

The TNF-alpha values with the mean and 

standard deviation obtained in the three study 

groups are presented in Figure.1 

 
Figure 1. Mean and standard deviation of 

TNF-alpha in the three study groups 

Statistical processing of the obtained data shows 

that there are statistically significant differences 

regarding TNF-alpha values between all three 

study groups, but the most significant (p<0.0001) 

are between patients with mucositis (group 2) 

and those with peri-implantitis (group 3) , as 

shown in Table 1. 

 

Biomarker-TNF-alfa T-test; statistical 

significance p<0.05 
TNF-alfa group1/group2 p=0.0163 

TNF-alfa group/1group3 p=0.0008 

TNF-alfa group2/group3  p<0.0001 

 

 

Table 1. Comparison of TNF-alpha values 

between the three study groups 
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The study of the possible correlation between 

the pocket depth of the peri-implant and 

TNF-alpha values shows that there is a moderate 

correlation between these two variables in 

patients with a favorable evolution and those 

with peri-implantitis. In the some time, there is a 

high correlation between this parameter and 

TNF-alpha values for the group of patients with 

mucositis, as can be seen in Table 2.  

 

Clinical parameter/ 

TNF-alpha 

Pearson correlation 

Probing pocket depth/ 

TNF-alpha group 1 

p=0.010 ; 

r=0.556   

 Probing pocket 

depth/TNF-alpha group 2 

p<0.0001 ; 

r=0.775 

 Probing  pocket depth/ 

TNF-alpha group 3  

p=0.097 ; 

r=0.585  

Statistical significance p<0.05; Pearson coefficient 

 

Table 2. Correlation between TNF-alpha 

values and the probing pocket depth 

The study of the possible correlation between 

TNF-alpha values and the plaque index shows 

that there is a moderate correlation between this 

parameter and the TNF-alpha in patients with 

mucositis and peri-implantitis, as illustrated in 

Table 3. 

 

 

Clinical parameter/ 

TNF-alpha 

Pearson correlation 

Plaque index/ TNF-alpha 

group 2 

p=0.0089 ; 

r=0.521  

Plaque index/ TNF-alpha 

group 3 

p=0.335 ; 

r=0.364  

Statistical significance p<0.05; Pearson coefficient 

 

Table 3. Correlation between TNF-alpha and 

plaque index 

The study of the possible correlation between 

TNF-alpha and the bleeding on probing index 

shows that there is a very strong correlation 

between these two parameters in patients with 

mucositis and peri-implantitis, as seen in Table 

4. 

 

Clinical parameter/ 

TNF-alpha 

Pearson correlation 

Bleeding on probing/ 

TNF-alpha group 2 

p<0.0001 ; 

r=0.964  

Bleeding on probing/ 

TNF-alpha group 3 

p=0.004 ; 

r=0.839   

Statistical significance p<0.05; Pearson coefficient 

 

Table 4. Correlation between TNF-alpha and 

the bleeding on probing 

 

DISCUSSION 

Most of the specialists in the field agree that the 

integrity of hard and soft tissues after the 

insertion of dental implants is negatively 

affected and to different degrees depending on 

the intensity of the physiological and structural 

changes produced in the two types of tissues [1, 

2]. The results obtained in the present study 

show that the TNF-alpha values were higher 

around the implants that generated mucositis and 

peri-implantitis, compared to the implants with a 

favorable evolution. TNF-alpha values correlates 

moderately with the probing depth in the group 

of patients with mucositis, but correlates very 

highly with the bleeding on probing index in 

patients with mucositis and peri-implantitis; 

similar results to those of the present study were 

cited by Hasan Gündoğar et al. [9]. Also, in 

other study, Zhiming S et al. mentions that 

among the biomarkers evaluated, TNF-alpha has 

close values in gingival crevicular fluid 

collected from around healthy teeth and in 

peri-implant crevicular fluid in the case of 

implants with favorable evolution and much 

higher values in the case of peri-implant 

crevicular fluid collected in peri-implantitis [10, 

11]. The question that these authors asked 

themselves, is whether a cause of these 

increased values of TNF-alpha would be due to 

the immune response following the 

inflammatory process generated by the insertion 

of the implant itself, the presence of bacteria, or 

other factors such as the existence of oxides of 

titanium. Experiments on laboratory animals 

answered the last question and demonstrated that 

titanium dioxide administered intravenously has 
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no toxic effects and does not generate the 

production of cytokines, so the source of the 

synthesis of these cytokines would be 

represented by the inflammatory process 

following the insertion of dental implants [12]. 

From the evaluation of the obtained results, it 

was observed that the differences with the high 

statistical significance regarding the TNF-alpha 

values quatified in peri-implant crevicular fluid 

were identified between patients with mucositis 

and those with peri-implantitis, which is very 

useful for the implantologist. The interest in 

studyng of TNF-alpha, together with other 

biomarkers is demonstrated by studies to their 

dynamics in patients with favorable implant 

evolution and those with peri-implantitis [13]. 

Paweł Aleksandrowicz and Hasan Gündoğar et 

al., studied TNF-alpha and IL1-beta values in 

periodontitis and peri-implantitis and publish 

results similar to those of the present study; so, 

TNF-alpha values were high in periodontits and 

peri-implantitis and at the same time, were low 

in periodontally unaffected patients and those 

with favorable evolution after insertion of 

implants [14, 8].  

CONCLUSIONS 

I believe that understanding the role of TNF-alpha in the pathology of peri-implantitis, as well as the 

relationship of this biomarker with bleeding on probing, the gingival index and the of the probing 

depth pocket will bring a special contribution to early diagnosis and the improvement of treatment 

protocol in peri-implantitis. Given that the prevalence of this condition could increase, the 

identification and validation together with TNF- alpha and other biomarkers will have a significant 

positive impact in the monitoring of patients with peri-implantitis and would represent an extremely 

important step in the practice of implantology. Understanding the role of TNF- alpha quantified in the 

peri-implant creviular fluid, will in the near future create the premises for the early identification of 

inflammatory processes in peri-implantitis.  
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