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ABSTRACT  

Aim of the study Our study objective was to identify a possible association between the hBD-3 level from 

peri implant crevicular fluid and clinical status in post dental implant patients. Material and methods In this 

study we comprised 16 patients with dental implants that were examined after 7 and 21 days since dental 

implant installation and were included in our study based on probing depth (PD) and bleeding on probing (BOP) 

measurements as follows: 12 subjects with healthy implants and 4 patients with peri-implantitis. The peri-

implantar crevicular fluid samples were collected by using sterile paper points and the levels of hBD-3 were 

assayed by using an ELISA kit. Results Our study results show that there are highly significant statistically 

differences regarding the value of peri-implantar pocket depth between healthy and peri-implantitis patients 

evaluated after 7 and 21 days after insertion of dental implants (p<0.0001). Also, we obtained highly significant 

statistically differences regarding the hBD-3 values between healthy and peri-implantitis patients evaluated after 

7 and 21 days after insertion of dental implants (p<0.0001). The study results show that there is a high inverse 

correlation between peri-implantar pocket depth and hBD-3 value in peri-implantitis patients evaluated after 7 

days (r=-0.904) and a moderate positive correlation to the same patients evaluated after 21 days (r=0.400). 

Conclusions Within the limit of the study group, we can conclude that hBD-3 quantified in peri-implant 

crevicular fluid can be used as a biomarker in post-implant patient assessment and in peri-implantitis diagnosis. 
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INTRODUCTION 

 

In the present, dental implants are the most 

important method in substituting one or more 

missing teeth in different clinical situation. 

The goal of modern dentistry is to restore 

the patient’s oro-dental system to normal 

contour, function, comfort, esthetics, speech 

and health, by restoring a single tooth with 

caries or replacing several teeth. (1, 2) The 

development and introducing the 

osseointegration concept of endossous 

implants by Dr. Branemark was an important 

moment in evolution of treatment principles 

in medical dentistry. So, the use of dental 

implants has increased in the last three 

decades offering a solution to partial and 

complete edentulism with many benefits for 

the patients. (1) 

Meanwhile, besides the advantages 

presented by the dental implant treatment, 

there is the possibility of complications 

represented by peri implant disease. 

Peri-implant diseases can be present in two 

different forms: peri-implant mucositis and 

peri-implantitis. (2) Both of these are 

characterized by an inflammatory reaction in 

the tissues surrounding an implant. (1, 2, 3) 

Peri-implant mucositis has been described as 

a disease in which the presence of 

inflammation is confined to the soft tissues 

surrounding a dental implant with no signs of 
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supporting bone loss, following initial bone 

remodeling during healing. Peri-implantitis 

has been characterized by an inflammatory 

process around an implant, which includes 

both, soft tissue inflammation and progressive 

loss of supporting bone beyond biological 

bone remodeling. (1, 2, 3) 

Study of Mombelli et all. shows that the 

prevalence of peri-implantitis is of 10% from 

implants and 20% of patients during 5-10 

years after implant placement. (4) There are 

different reports on the prevalence of peri-

implant mucosities and peri-implantitis, 

generated by the great variety of considered 

factors, including the size of the study group 

and the study design. In these mentioned 

studies the peri-implantitis prevalence values 

varies in large limits between 5% and 63.4%. 

(5, 6) 

One of the most important cause of peri-

implantitis is the bacterial colonization of the 

implants surface. (7) Peri-implant mucosities 

are associated with the presence of cocci, 

motile bacilli and spirochetes, while the peri-

implantitis microflora consists mainly of 

cocci, motile bacilli and anaerobic species 

that are similar with periodontitis 

(Porphyromonas gingivalis, Treponema 

denticola and Tannerella forsythia). (7) 

Staphylococcus aureus and coagulase 

negative staphylococci are responsible for 

infection associated with metallic 

biomaterials. (8) In the same time, was 

demonstrated that Staphylococcus aureus has 

a strong affinity to titanium surface and so it 

can be an important factor in the development 

of peri-implantitis. (9, 10) 

Bacterial contamination of the implant 

generates an inflammatory response that can 

be evaluated from the peri-implant crevicular 

fluid (PICF), defined as an osmotically 

mediated inflammatory exudate originating 

from the vessels of the gingival plexus. Its 

composition is similar to gingival crevicular 

fluid (GCF), containing inflammatory 

mediators, tissue breakdown products and 

defensins as part of the innate host defense 

against bacteria species present around dental 

implant. (11) 

The human defensins family are 

subdivided in two groups: alfa-defensins 

(HPN-1,-2,-3,-4,-5,-6) and beta defensins 

(hBD-1,-2,-3,-4) based on the length and the 

folding of the peptide chains and location of 

cysteines residues in the amino acid 

sequence. (11, 12) 

Human beta defensins are present in 

gingiva, tongue, salivary glands and mucosa 

and constitute the major antimicrobial factors 

of saliva. (12) Within beta defensins group, 

human beta-defensin-3 (hBD-3) has a strong 

anti-bacterial and anti-fungal activity. (12, 

13) 

Our study objective was to identify a 

possible association between the hBD-3 level 

from peri implant crevicular fluid and clinical 

status in post dental implant patients. 

 

MATERIAL AND METHODS 

 

1. STUDY GROUP 

In this study we comprised 16 patients 

with dental implants (5 with 3 

implants/subject, 7 with 5 implants/subject, 4 

with 6 implants/subject) which were 

clinically orodental evaluated in a private 

dental clinic from Constantza, Romania 

during 1.11.2015-30.01.2016.  

 

2. CLINICAL EXAMINATION 
They were examined after 7 and 21 days 

since dental implant installation and were 

included in our study based on probing depth 

(PD) and bleeding on probing (BOP) 

measurements as follows: 12 subjects with 

healthy implants (7 males, 58.3% and 5 

females, 41.6%; mean age 47.7±5.46 years; 

PD≤3, BOP=0) and 4 patients with peri-

implantitis (2 males, 50% and 2 females, 

50%; mean age 53.3±2.70 year; PD≥3, 

BOP=1). Inclusion criteria in study group 
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were as follows: nonsmoker, not pregnant, 

without systemic diseases, without the use of 

local or systemic antibiotics or immune-

suppressive drugs during the last six months. 

 

3. PERI IMPLANT CREVICULAR 

FLUID (PICF) 

The PICF samples were collected by using 

sterile paper points which were introduced 

into each peri-implant site for 30 seconds; the 

samples were placed in sterile Eppendorf 

tubes that contained 500 μL of phosphate 

buffer saline tampon (pH 7.4). The samples 

were centrifuged for 10 min at 6000 rpm and 

the supernatant was collected and stored at -

80°C.  

 

4. ELISA FOR HUMAN BETA 

DEFENSIN 3 

The levels of hBD-3 in PICF samples were 

assayed by using an ELISA kit (Alpha 

Diagnostic, San Antonio, Texas, USA). All 

assay procedures were made according to the 

kit instructions. The minimum detection 

limits were 50 pg/mL. 

The hBD-3 ELISA kit (Fig. 1) is based on 

the binding of hBD-3 from samples with two 

antibodies, one immobilized on the microtiter 

wells, and the other conjugated to biotin, 

which then binds to a streptavidin horseradish 

peroxidase (HRP) conjugate.  

 

Figure 1. Strip plate; Human Beta 

Defensin 3 kit 

5. STATISTICAL ANALYSES 

The results were statistically analyzed by 

using Student’s t-test from SPSS software. 

The association between the peri-implant 

parameters and the levels of hBD-3 was 

calculated by using Pearson correlation test 

(MedCalc 11.0). 

The level of significance was set for 

p<0.05 with a 95% confidence interval. 

 

6. ETHICAL PERMISSION  

The Ethics Committee for medical 

research from Ovidius University of 

Constanta approved the study and we 

obtained the signed agreement from each 

subject. 

 

RESULTS 

Our study results show that there are 

highly significant statistically differences 

regarding the value of peri-implant pocket 

depth between healthy and peri-implantitis 

patients evaluated after 7 and 21 days after 

insertion of dental implants (p<0.0001) (Fig. 

2-4).  

 

Figure 2. Peri-implant pocket depth 

values for healthy vs. peri-implantitis 

patients (after 7 days) 

 

Figure 3. Peri-implant pocket depth 
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values for healthy vs. peri-implantitis 

patients (after 21 days) 

 

Figure 4. Peri-implant pocket depth 

values for peri-implantitis patients (after 7 

vs. 21 days) 

Also we obtained highly significant 

statistically differences regarding the hBD-3 

values between healthy and peri-implantitis 

patients evaluated after 7 and 21 days after 

insertion of dental implants (p<0.0001) (Fig. 

5-7). 

 

Figure 5. hBD-3 values for healthy vs. 

peri-implantitis patients (after 7 days) 

 

Figure 6. hBD-3 values for healthy vs. 

peri-implantitis patients (after 21 days) 

 

Figure 7. hBD-3 values for peri-

implantitis patients (after 7 vs. 21 days) 

The study results show that there is a high 

inverse correlation between peri-implant 

pocket depth and hBD-3 value in peri-

implantitis patients evaluated after 7 days 

(r=-0.904) and a moderate positive 

correlation to the same patients evaluated 

after 21 days (r=0.400) (Fig. 8, 9). 

 

Figure 8. Correlation between hBD-3 

and peri-implant pocket depth for peri-

implantitis patients (after 7 days) 

 

 

Figure 9. Correlation between hBD-3 and 

peri-implant pocket depth for peri-

implantitis patients (after 21 days) 

At the group of patients with a favorable 

clinical evolution of inserted implants we 
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have obtained a high inverse correlation 

between peri-implantar pocket depth and the 

hBD-3 value (p<0.001; r=-0.956) (Fig. 10). 

 

 

Figure 10. Correlation between hBD-3 

and peri-implant pocket depth for healthy 

implant subjects 

 

DISCUSIONS 

 

In the last decades, the studies noticed an 

increased presence of peri-implant 

inflammation as complication after dental 

implant insertion. (14) Therefore, strategies 

for prevention, early diagnosis and treatment 

of peri-implant disease should be integrated 

in modern rehabilitation concepts from 

dentistry. (2, 14) 

In this order, there are many study that 

have demonstrated that bacterial colonization 

of dental implants is followed by bone 

destruction which can may lead to implant 

failure. (7, 8, 9, 10) 

In the same time, there are studies about 

the human beta defensins implication as 

antimicrobial and immunoregulatory peptides 

(11, 12, 13), which led to the necessity of 

studying them in PICF from peri-implantitis. 

Regarding the quantification of hBD-3 in 

oral fluids, there are a few studies, and those 

are just about periodontal disease (15, 16) and 

fewer about hBD-3 quantified in peri-

implantitis. (17) 

Our study about the correlation between 

hBD-3 and peri-implantitis is an absolute 

novelty in our country; it shows the hBD-3 

values from PICF in patients with peri-

implantitis which were evaluated, after 7 and 

respectively 21 days post dental implant 

insertion. 

Given that the basic element that generates 

hBD-3, both in periodontitis as well as in 

peri-implantitis, is the same, namely the 

presence of bacterial species which are 

similar into both diseases (18), the values of 

hBD-3 defensin identified in our study are 

similar to those cited by Ertugrul et all. (15, 

17) 

The hBD-3 values inversely correlate with 

clinical parameters and so with the disease 

severity 7 days post implant; similar results 

were obtained by Brancatisano et all. in 

periodontitis and are probably due to the 

destructive enzymes produced by the 

bacterial species present in bacterial plaque 

around the dental implant. (16) These results 

are consistent with those obtained from 

gingival biopsy where there were identified 

lower values of defensins in inflamed gums, 

compared to healthy ones. (19) 

On the other hand the hBD-3 values 

directly correlate with clinical parameters and 

so with the disease severity 21 days post 

implant. Elevated values are explained by 

hBD-3 synthesis in the deeper layers of the 

gingival epithelium due to the persistent 

bacterial species present in peri-implant 

space. of bacterial species. Human beta-

defensin 3 has a direct antibacterial action 

and indirect an immunomodulatory effect, 

being one of the elements that stimulates the 

appearance of local immune response. 

Also, our study joins other studies in order 

to identify new biomarkers that can do an 

early diagnosis of peri-implant diseases and 

for monitoring the treatment of these 

diseases. (20) 

Being a high statistical significance 

between the hBD-3 value and the peri-

implant pocket depth in patients with 

favorable evolution indicates that this peptide 

can be used as a biomarker in dental post-
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implant patient monitoring. 

Also, by the existence of correlation 

between the hBD-3 values and the peri-

implantar pocket depth in patients with 

unfavorable clinical evolution supports the 

possibility of using this peptide as a 

biomarker in diagnosis of peri-implantitis. 

Identification of the hBD-3 defensin 

variation as influencing factor in the onset 

and progression of inflammation in peri-

implantitis may be very useful in dental 

implant patients’ evaluation. 

 

CONCLUSIONS 

 

Within the limit of the study group, we can 

conclude that hBD-3 quantified in peri-

implant crevicular fluid can be used as a 

biomarker in post-implant patient assessment 

and in peri-implantitis diagnosis.
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