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ABSTRACT: Background: The present study was conducted to determine the level of
salivary cytokines in the absence or presence of periodontal and peri-implant maintenance
therapy (TMPP).Materials & Methods: 48 patients with signs of peri implant mucositis and
peri- implantitis were divided into 2 groups. Group I that performed TMPP regularly
(GTP=24) and group II did not perform TMPP regularly, (GNTP=24). Cytokines such as
IL-1β, IL-10, MMP-2, RANK, TGF-β and TNF-α were determined using diagnostic kit.
Results: There was non- significant difference in salivary biomarkers level between T1 and
T2 in patients with peri implant mucositis and peri- implantitis (P> 0.05). There was nonsignificant difference (P> 0.05) in concentration of IL- I β, IL- 10, TGF- β, MMP- 2 and
RANK between MP and PI patients in both GNTP and GTP group whereas TNF- a
showed significant difference between MP and PI patients in GNTP group (P< 0.05).
Conclusion: The level of tumor necrotic factor alpha was higher in patients with periimplantitis in patients with GNTP as compared to other cytokines.
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1. INTRODUCTION
Peri implant mucositis and peri- implantitis are two commonly encountered conditions
around dental implants. Peri implant mucositis is the inflammation of mucosa around dental
implant and peri- implantitis is the inflammation of tissues such as soft and hard around
dental implant. There is excessive bone loss in this condition.1
Cytokines are low molecular protein, also considered as markers of inflammation. The
concentration of cytokines increases in peri- implantitis. Peri-implantitis is a result of an
unregulated inflammatory response of the host to antigene bacterial determinants from dental
plaque.2 In peri-implantitis there is an interactions complex between bacterial products, host
cells and locally produced biological active. It is evident that cytokines, chemokines,
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enzymes of cellular destruction are generated as an outcome of tissue destruction in
periodontitis and peri- implant diseases and are released in saliva.3
It is found that immunological markers may be useful in detection of peri- implant diseases.
Saliva, blood and gingival crevicular fluid (GCF) are three medium in which these makers
can be measured.4 However, saliva being pain free, non- invasive and easy to collected and
thus is frequently used. Numerous research have been conducted assessing the concentration
of salivary biomarkers in Peri implant mucositis and peri- implantitis.5 The present study was
conducted to determine the level of salivary cytokines in the absence or presence of
periodontal and peri-implant maintenance therapy (TMPP).
2. METHODOLOGY
48 patients with signs of peri implant mucositis and peri- implantitis were enrolled for the
study. The diagnosis of the condition was based on the presence of > 6 mm probing depth and
>3 mm bone loss. The enrollment of the patients was done after they agreed to participate in
the study. The research protocol was presented to the ethical review committee of the
institute for their approval.
Patients information such as name, age, gender etc. was recorded. They were divided into 2
groups. Group I that performed TMPP regularly, one visit/year (GTP=24) and group II did
not perform TMPP regularly, < one visit/year (GNTP=24). Parameters such as clinical
attachment level (CAL), periodontal probing depth (PPD) and peri-implant probing depth
(PIPD), periodontal and peri-implant plaque index, bleeding on probing (BOP) and bleeding
on peri-implant probing (BOPi) were recorded at baseline and after 4 years. Digital intraoral
radiographs were obtained to assess bony changes such as bone loss.
Patients were made to refrain from breakfast, eating and drinking on the day of study. 5 ml of
the unstimulated saliva was collected in a pipette. Cytokines such as IL-1β, IL-10, MMP-2
complex, RANK, TGF-β and TNF-α were determined using diagnostic kit. Results were
expressed as mean which were statistically analyzed. P value <0.05 was considered
significant.
3. RESULTS

Variants

Table I Characteristics
Baseline (T1)
P value
GNTP
GTP

Periodontal diagnosis
Healthy
18
Periodontitis
6
Peri- implant diagnosis
Healthy
0
Peri-implant
24
mucositis (MP)
Peri-implantitis (PI) 0

Final (T2)
GNTP
GTP

P value

14
10

17
7

0.08

0
24

0
13

8
12

0

0

11

4

15
9

0.15

Table I shows that the number of periodontitis patients increased from 6 to 10 from baseline
to final examination in GNTT group. The number of peri-implant mucositis patients
increased from 24 to 13 in GNTP group from baseline to final examination whereas number
of Peri-implantitis patients increased to 11. The difference was non- significant (P> 0.05).
Table II Assessment of salivary biomarkers
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Biomarkers

GNTP

P value

MP

PI

IL- I β

22314.5

1964.2

IL- 10

4.8

TGF- β
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GTP

P value

MP

PI

0.18

20124.1

10136.7

0.09

8.4

0.14

4.4

4.9

0.97

1.5

5.6

0.09

10.7

23.6

0.08

TNF- a

2.3

14.3

0.05

-

2.1

-

MMP- 2

27.5

54.3

0.07

7.8

7.2

0.94

RANK

38.4

33.8

0.91

2.1

-

-

Table II shows that there was non- significant difference (P> 0.05) in concentration of IL- I β,
IL- 10, TGF- β, MMP- 2 and RANK between MP and PI patients in both GNTP and GTP
group whereas TNF- a showed significant difference between MP and PI patients in GNTP
group (P< 0.05).
Table III Comparison of salivary biomarkers at T1 and T2 in both groups
Biomarkers
MP
P value
PI
P value
T1

T2

T1

T2

IL- I β

17124.6

21316.2

0.21

21315.2

42132.5

0.54

IL- 10

4.3

4.4

0.32

8.1

7.5

0.81

TGF- β

9.8

5.7

0.15

5.6

10.3

0.42

TNF- a

-

1.3

-

12.1

10.8

0.35

MMP- 2

14.6

18.3

0.71

25.4

40.2

0.09

RANK

22.3

21.2

0.91

26.3

24.5

0.97

Table III shows that there was non- significant difference in salivary biomarkers level
between T1 and T2 in patients with peri implant mucositis and peri- implantitis (P> 0.05).
Discussion
It is evident that local response to peri-implant bacterial infection is in immunological and
biochemical way very alike to the response in periodontal diseases. The occurrence of
pathogenic bacteria, presence of cytokines, MMP, prostaglandin, interleukin, interleukin- 10,
MMP- 2 and tumour necrotic factor alpha modify the progression of periodontal diseases.6
Peri-implant fluid (PICF) is widely used for the assessment of cytokines in the peri- implant
tissue. This fluid fills the peri-implant sulcus and cytokines present in it, reflecting
physiological interaction of gingival epithelium and local leukocytes on the micro-organisms
of dental plaque and oral flora. Microorganisms are competent of synthesizing harmful
products that injure epithelium and connecting tissue cells and extracellular content.7 The
present study was conducted to determine the level of salivary cytokines in the absence or
presence of periodontal and peri-implant maintenance therapy (TMPP).
In present study, 48 patients were divided into 2 groups. Group I underwent TMPP regularly,
(GTP=24) and group II did not perform TMPP regularly (GNTP=24). Gomes et al8
determined the levels of salivary biomarkers in patients with diagnosis of peri-implant
mucositis in the absence or presence of periodontal and peri-implant maintenance therapy
(TMPP) in 80 patients. It was observed that there was 43.9% prevalence of peri-implantitis
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in the GNTP group as compared to 18% in GTP group. Patients who presented peri-implant
mucositis and had resolution at T2 were in the GTP group. After 5 years, there was an
increase in the incidence of periodontitis in the GNTP group compared to the GTP group.
The results of the study revealed an increase in the salivary concentration of TNF-α in the
GNTP group compared to the GTP group.
We found that the number of peri-implant mucositis patients increased from 24 to 13 in
GNTP group from baseline to final examination whereas number of Peri-implantitis patients
increased to 11. The number of periodontitis patients increased from 6 to 10 from baseline to
final examination in GNTT group. It is found that total salivary cytokines may represent only
a fraction of the total content in saliva and that cytokines can be negatively affected by
salivary components (mucin), which decreases the detection power of the ELISA assay.9
We observed that TNF- alpha showed significant difference between MP and PI patients in
GNTP group (P< 0.05). We found that here was non- significant difference (P> 0.05) in
concentration of IL- I β, IL- 10, TGF- β, MMP- 2 and RANK between MP and PI patients in
both GNTP and GTP group. Curtis et al10 revealed that the determination of IL-1β in periimplant crevicular fluid is helpful in the diagnosis of peri-implantitis. Authors found 3 times
more cytokines in PICF in relation to the values in the initial stage.
Severino et al11 conducted a study among 25 patients having 40 implants, 14 patients had
peri-implantitis and 11 had healthy implants. Salivary cytokines such as IL-6, IL-10, IL-17
and IL-8 were evaluated in the peri-implant crevicular fluid (PCF). Authors showed that the
level of IL-17 was significantly higher in peri-implantitis group in comparison to healthy
patients (p < 0.05). There was no significant difference when comparing the levels of IL-6,
IL-8 and IL-10 between both groups. There was a significant positive correlation between
levels of IL-6 and IL-8 in the peri-implantitis group.
The research shows that specialist consultation is helpful in prevention in the development of
periodontitis and subsequently peri- mucositis as well as peri- implantitis. It is further
ascertained that TMPP minimizes the incident of peri- implantitis in subjects with a history of
periodontitis, and the deficiency of TMPP is interconnected with a higher incidence of periimplant bone loss in people with and without a history of periodontitis.12
The shortcoming of the study is small sample size.
4. CONCLUSION
Authors found that the level of tumor necrotic factor alpha was higher in patients with periimplantitis in patients with GNTP as compared to other cytokines.
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