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Abstract

Introduction: Dental Implants are imperative therapeutic
modality for replacement of missing teeth. Peri-implant
pathologies are also highly prevalent these days and effect
peri-implant hard and soft tissues. So the aim of the study
was to estimate the level of bone biomarker Sclerostin and
IL-6 in Peri-Implant Sulcular Fluid (PISF) and find its
association with peri implants status

Material and methods: In this study, 20 patients who
were due for prosthetic phase of implant procedure were
selected according to inclusion and exclusion criterias.
After 15-20 days of loading of implant and after 3 months
of implant loading, PISF and Gingival Crevicular fluid
(GCF) were collected and stored at - 80° C. Similarly,
Clinical parameters were also recorded at baseline and 3
months. Immuno- histochemical analysis of the stored
PISF and GCF samples was performed and individual
values were recorded for every patient.

Results: Statistically significant increase in level of
Sclerostin was noted at 3 months which correlated with

values of clinical parameter.

Conclusion: The results of the study revealed increased
Sclerostin level in PISF when compared to its level in
GCF. Thus biochemical analysis of PICF was identified as
a potential diagnostic aid for Peri-Implantitis.

Keywords: Sclerostin, Peri-Implant Sulcular Fluid,
Dental Implants.

Introduction

Contemporary dentistry counts oral implant as an
imperative therapeutic modality for replacement of
missing teeth. It has been used for replacement of lost
natural teeth in periodontally sound as well as the
compromised patients. Peri-implant pathologies are also
highly prevalent these days. They may effect either the
peri-implant mucosa alone (Peri-implant mucositis) or
both hard (Peri

Implantitis).1 There are variety of tools to evaluate peri-

peri-implant  soft and tissues
implant health, like radiographs, bleeding on probing,
probing pocket depth around implant and quantitative and
qualitative assessment of Peri implant sulcular fluid.
Current studies have pointed out the utility of Peri-implant
sulcular fluid (PISF) as a valuable diagnostic aid for

detecting early stages of peri-implant pathologies.2
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A biomarker is defined as a characteristic that is
objectively measured and evaluated as an indicator of
normal biologic processes, pathogenic process, or
pharmacologic responses to a therapeutic intervention.
Biomarkers present an attractive and promising diagnostic
tool in oral implantology because they have the ability to
provide real-time information about ongoing processes
affecting bone metabolism, and, as such, they are able to
compensate for some of the shortcomings of other
diagnostic aids.3,4 Therefore, biomarkers may be
considered as a potential diagnostic solution with the
ability to compensate for limitations of routine clinical
tools and thus Peri implant sulcular fluid can be the most
important diagnostic marker for the health of a dental
implant.5,6,7

IL-6 is one of the most common biomarker located at the
site of peri-implant inflammation. IL-6 has been identified
in PISF/GCF collected from diseased periodontal/peri-
implant sites and a correlation between IL-6 concentration
and clinical parameter of disease has also been
established.8,9 Hence, IL-6 can be used as a standard
biomarker while establishing correlation between level of
a relatively new biomarker and clinical level of disease
progression.10,11

Sclerostin is a marker of mature osteocytes and affects
bone metabolism by inhibiting osteoblast differentiation.
It is believed to act by promoting osteoclast formation via
a RANKL-dependent pathway and by interacting with
osteoblasts.12  Its  expression, which  suppresses
osteoblastogenesis and reduces the viability of osteoblasts
and osteocytes, leads to unbalanced bone turnover in favor
of bone resorption.13,14

Thus,

biomarkers, Enzymes, Proteins and other constituents of

level of such inflammatory cytokines, Bone
PISF can be assessed to diagnose peri-implant disease

conditions.
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Material and Methods

Twenty Patients were recruited from the outpatient
Department of Periodontology. The ethical clearance for
the present study was obtained from the ethical committee
of the institution. This was an interventional, follow up
study. Patients aged 20-50 years healthy patients with no
allergies or metabolic bone disease, no history of
antibiotic use in the prior 3 months , patients who
underwent surgical phase of implant placement 3 months
before and are due for implant loading , healthy implant
site before loading and at least one healthy tooth present
adjacent to the implant were included .Patients with
Chronic Periodontitis , Peri implantitis or bone loss after
implant placement with systemic diseases and mobile
implant presenting with incomplete osseointegration were
excluded from the study .

Sample size was estimated by using Mean Sclerostin
levels as 146.16 + 95.83 from the study by Rakic,
Struillou, Petkovic-Curcin, et al. At 5% alpha error and
95% power a sample size of 20 was obtained considering
249.7 as the null hypothesis value. 20 patients who were
due for prosthetic phase of implant procedure were
selected according to inclusion and exclusion criterias.
Informed consent was obtained from all the selected
patients. After 15-20 days of loading of implant, Peri-
Implant Sulcular Fluid (PISF) from the implant sulcus and
Gingival Crevicular fluid (GCF) from the tooth sulcus
were collected and stored at - 80° C. At the same time
Clinical Parameters such as Probing pocket depth, Clinical
attachment level, Plaque Index, Papillary bleeding index
were also recorded. The same was repeated again after 3
months. Level of IL-6 and Sclerostin was assessed in the
stored PISF and GCF samples at the end of the study
using ELISA and the individual values (tooth and implant)
were recorded for every patient. Collection and analysis
of GCF and PISF samples: GCF was collected from the

Pagel 1 8



Dr. Pragya, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

sulcus around the tooth adjacent to implant by placing a
capillary tube parallel to the tooth surface for 30 seconds
inside the sulcus after proper isolation using cotton rolls.
The Samples were then transferred to the vials and mixed
with Phosphate buffer saline to attain a neutral pH. The
same was then stored at -78 °C until all the samples were
collected after 3 months follow up. PISF was collected
from the sulcus around implant by placing a capillary tube
parallel to the implant surface for 30 seconds inside the
sulcus after proper isolation using cotton rolls. The
Samples were then transferred to the vials and mixed with
Phosphate buffer saline to attain a neutral pH. The same
was then stored at -78 °C until all the samples were
collected after 3 months follow up.ELISA Kkits of
Sclerostin and IL-6 were used to analyse the concentration
in GCF and PISF. The kits used a double-antibody
sandwich enzyme-linked immunosorbent one-step process
assay (ELISA) to assay the level of Sclerostin and IL-6 in
samples.

Results

The study population consisted of twenty patients, ten
(50%) of them were males and ten (50%) were females.
35 % of the study population was within the age range of
31-40 years, another 35% within 51-60 years, 15% each
in the age range of 41-50 years and <30 years .The mean
Plaque index was 1.03 mm at baseline and 1.19 mm at 3
months with mean difference of -0.16 mm between the
two time intervals and this difference was not found to be
statistically significant as the p value was found to be
0.07. Papillary bleeding index was 1.39 at baseline and
1.50 at 3 months with a mean difference of -0.11 mm
between the two time intervals and this difference was
also not found to be statistically significant as the p value
was found to be 0.09.Highly statistically significant
difference with a p-value of <0.001 was noted in Probing

pocket depth between baseline and 3 months (Mean of 2
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mm at baseline and 3.25 mm at 3 months with a mean
difference of -1.25 ). Similarly, highly statistically
significant difference with a p-value of <0.001 was noted
in Clinical attachment level also between baseline and 3
months (mean of 2.65 mm at baseline and 3.70 mm at 3
months)The change in level of IL-6 from baseline to 3
months around tooth was found to be statistically
significant (P value <0.001) , with a mean of 5.67 pg/ml at
baseline and 7.78 pg/ml at 3 months and mean difference
of -2.11 pg/ml between the 2 time periods.At implant site
also, this difference was found to be statistically
significant (P-value <0.001) , the mean value at baseline
being 9.26 pg/ml and 11.75 pg/ml at 3 months with a
mean difference of -2.50 pg/ml.(Table 1, Graph 1). At
baseline there was statistically significant difference P-
value <0.001 noted between the levels of IL-6 at tooth
(5.67 pg/ml) and implant site (9.26 pg/ml) with a mean
difference of -3.59 pg/ml. At 3 months there was
statistically significant difference P-value <0.001 noted
between the levels of IL-6 at tooth (7.78 pg/ml) and
implant site (11.75 pg/ml) with a mean difference of -3.98
pg/ml (Table 2, Graph 2 ) Statistically significant increase
in the level of sclerostin was noticed from baseline to 3
months around tooth (mean sclerostin level of 126.63
pg/ml at baseline around tooth, 172.88 pg/ml at 3 months
around tooth) with a mean difference of -46.25 and p-
value P value <0.001.Statistically significant increase in
the level of sclerostin was noticed from baseline to 3
months at implant site (mean sclerostin level of 178.61
pg/ml at baseline around implant, 229.13 pg/ml at 3
months around implant ) with a mean difference of -50.52
and p-value P value <0.001.At baseline there was
statistically significant difference P-value <0.001 noted
between the levels of Sclerostin at tooth (29.60 pg/ml) and
implant site (31.48 pg/ml) with a mean difference of -

51.98 pg/ml. At 3 months there was statistically
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significant difference P-value <0.001 noted between the
levels of Sclerostin at tooth (172.88 pg/ml) and implant
site (229.13 pg/ml) with a mean difference of -56.25
pg/ml.
Correlation between clinical and biochemical
parameter: Very weak correlation was seen between
level of IL-6 at tooth and implant site at baseline and 3
months and clinical parameters (Pl, PBI, PPD ,CAL) (r
value=0.01-0.20).

Very weak correlation was seen between level of
Sclerostin at tooth and implant site at baseline and clinical
parameters (P1,PBI,PPD,CAL) and level of sclerostin at 3
months around tooth and Papillary bleeding index (r
value=0.01- 0.20).Weak correlation was found between
level of Sclerostin at 3 months around tooth and implant
site and plaque index ( r value=0.20 - 0.40 )Moderately
Strong correlation was noted between level of Sclerostin
at 3 months around tooth site and PPD, CAL. A similar
moderately Strong correlation was noted between level of
Sclerostin at 3 months around implant site and PPD, CAL
and Papillary Bleeding Index (Graph 3, Graph 4).
Discussion

Peri-Implantitis is a multifactorial disease with the
presence of pathogenic bacteria being necessary for the
initiation of inflammation, but the progression of peri-
Implant disease depends equally on the host response to
various pathogenic bacterial products and components.
15,16The complex cytokine network that mediates the
immune response includes pro-inflammatory cytokines,
anti-inflammatory cytokines, specific cytokine receptors
and bone biomarkers.

Bone biomarkers are considered more promising in cases
of Peri-imaplantitis because of numerous evidences which
suggest higher manifestation of bone biomarkers in PISF
compared to GCF. Also, literature suggests that most of

the studies conducted on assessment of level of bone
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biomarkers in PISF are either cross sectional in nature or
they have been conducted on group of patients already
diagnosed with peri-implantitis.17, 18, 19 This is one of
the first studies where patients were followed up from the
prosthetic phase of their implant treatment and clinical and
biochemical status of their Periodontal and Peri-implant
area was evaluated and correlated over 3 months.20,21
The present study was conducted with an aim to evaluate
level of biomarkers Sclerostin and IL-6 around implant
and tooth at baseline and 3 months and correlate the same
with clinical status of tooth and implant area.

The

significant change in values of plaque index and papillary

results of this study revealed no statistically

bleeding index from baseline to 3 months. This was in
aggrement with a study by Mauro Dunatti et al, 2008
which found no significant difference in amount of plaque
after 3 and 12 months of implant loading. [22] Another
study by Ingvaar Ericsson, 2000 reported decreased mean
bleeding index from baseline to 6 months of implant
loading.23 In this study, Mean Probing pocket depth and
Clinical attachment level was found to be significantly
increased at 3 months from prosthetic phase of implant
therapy. This was in accordance with a study by
U.Bragger et al, 1996 where clinical parameters of
Probing attachment level was assessed along with other
biochemical and radiographic parameters at 1,3,6,12 and
24 months of loading and a definite increase in clinical
values correlating with biochemical and radiographic
parameter was noted at 3,6 and 12 months.24,25,26

Another study by Mauro Dunatti et al, 2008 reported a
mean marginal bone loss of 0.31 mm, 0.25 mm and 0.38
mm in three treatment groups within 12 months of implant
loading and also reported that the overall marginal bone
loss over the entire 12-month period were almost similar
to those reported for the first 3 months.27,28 This is

supposed to be the reason behind increase In Probing
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Pocket Depth and Clinical attachment level at the end of 3
months in the present study.The reason for this early bone
loss after implant loading has been assessed by Tae-Ju Oh
et al, 2002. It was stated that early crestal bone loss is
often observed after the first year of function, followed by
minimal bone loss (< 0.2 mm) annually thereafter. Six
plausible etiologic factors were hypothesized, including
surgical trauma, occlusal overload, peri-implantitis,
microgap, biologic width, and implant crest module.29

Like GCF, PISF

enzymes and their inhibitors, inflammatory mediators, and

is known to contain host-derived

tissue breakdown products.These fluids are considered
particularly attractive in the diagnostic realm because of
the non-invasive collection methods and the fact that they
contain molecules whose levels may reflect both local and
systemic inflammation. A study by D. Dolanmaz et al,
2014 reinforced the diagnostic value of PISF but stating
that considering the correlations between clinical and
biochemical parameters, the levels of cytokines in PICF
during early healing of implants reflects the degree of
peri-implant inflammation.30 A constant higher value of
both the biomarkers were noted at Implant site when
compared to tooth site in this study. Also stronger positive
correlation was seen between the level of one of the two
biomarkers (Sclerosdtin) in PISF and clinical parameters
(PPD, CAL, PBI) when compared to level of GCF and
clinical parameters in this study. Thus biochemical
analysis of PICF was identified as a potential diagnostic
aid for Peri-Implantitis. This finding was supported by a
study conducted by Erica et al, 2014 in which significant
positive  correlations were noted between the
concentrations of cytokines in PISF versus their levels in
GCF and it was concluded that PISF is a more precise
diagnostic marker when compared to GCF.31

Similarly in a study by Fernanda Faot et al, 2015 it was

deduced that PICF containing inflammatory mediators,
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can be used as additional criteria for a more robust
diagnosis of peri-implant infection. It was also braced by
Farhan Durrani et al, 2015 that PISF have a considerable
diagnostic potential as it exhibits the biologic changes
around load bearing endosseous dental implants.32
Interlekin-6 (IL-6) is an inflammatory mediator involved
in bone resorption. A recent review by Javed F et al, 2011
nicely summarized human clinical trials showing that sites
affected with peri-implantitis exhibited higher levels of
IL-1b, TNF-a, IL-6, and IL-8 compared with healthy
controls.

Apart from peri-implantitis, PISF samples taken from
implant sites with peri-implant mucositis also exhibited
significantly higher IL-6 levels compared with healthy
sites according to a study by Ata-Ali J, 2013. Considering
the above mentioned evidences, IL-6 can be considered an
established standard biomarker of peri-implantitis and thus
it was included in the study for standardisation in
assessing the correlation of level a relatively new
biomarker sclerostin with change in clinical parameters.

In the present study it was found that the level of IL-6 was
constantly higher at Implant site when compared to the
tooth site. This was in accordance with a study by Hessam
Nowzari et al, 2008 where it was concluded that the
concentration of IL-6 was more prominent around
implants than teeth, reaching nearly two fold difference in
some instances.

Sclerostin is a marker of mature osteocytes and affects
bone metabolism by inhibiting osteoblast differentiation.
It is believed to act by promoting osteoclast formation via
a RANKL-dependent pathway and by interacting with
osteoblasts. Although there are many bone biomarkers,
Umut Balli, 2015 concluded in his study that GCF
sclerostin level may be more reliable than the
RANKL/OPG ratio as a diagnostic and prognostic marker

of periodontal disease and treatment outcome.33
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Regulation of sclerostin levels may aid the development of
new therapeutic strategies for the treatment of periodontal
disease better than OPG or RANKL and thus it was the
chosen as biomarker of interest in this study.
This study reports Moderately Strong correlation between
level of Sclerostin at 3 months around tooth site and PPD,
CAL. A similar moderately Strong correlation was noted
between level of Sclerostin at 3 months around implant
site and PPD, CAL and Papillary Bleeding Index.This
finding of the present study is supported by the
establishment that SOST/sclerostin has been identified in
cementocytes and is known to have a role in mineralizing
periodontal ligament cells in a histological study by A.
Jger et al, 2009
Conclusions
Within the limitations of this study it is plausible to
suggest that Sclerostin can be a potential biomarker for
identification of Periodontal and Peri-implant disease
status. Similar multinodal studies on larger sample size
with Longer follow up period is recommended for
assessing the peri-implant condition and disease
progression.
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Legends Tables and Figure

Comparison of mean values of Bio-markers IL-6 & Sclerostin levels between baseline and 3
month fime interval using Student Paired t test

Parameters Time N | Mean SD Mean Diff t P-Value

IL6_Tooth Baseline 20| 5.67 2.57 -2.11 -4.247 | <0.001*
3 Months 20| 778 226

IL6_Implant Baseline 20| 926 277 -2.50 -3.814 | 0.001*
3 Months 20| 1175 285

SCL_Tooth Baseline 20| 126,63 | 2960 | -4625 -9.066 | <0.001*
3 Months 20| 17288 |[2841

SCL_Implant Baseline 20| 17861 |3148 |-5052 -6.294 | <0.001*
3 Months 20| 22913 | 3346

*P<0.05 is Statistically Significant. SCL-Sclerostin
Table 1: Comparison of mean values of Bio-markers IL-6

and Sclerostin levels between baseline and 3 months’ time

interval
Comparison of mean values of Bio-markers IL-6 & Sclerostin levels between tooth & Implant
area at baseline and 3 months time interval using Student Paired t test

Parameters Tiune N | Mean sD MeanDiff |t P-Value

Baseline IL6 Tooth 20| 5.67 257 -3.59 -7.244 <0.001*
IL6 Iuplant | 20 [ 9.26 277

3 Months IL6_Tooth 20(7.78 226 -3.98 -8.293 <0.001*
IL6 Implant |20 [ 1175 [285

Baseline SCL_Tooth 20| 126.63 | 2960 |-5198 -8.807 <0.001%*
SCL Implant 20| 178.61 |31.48

3 Months SCL_Tooth 20| 172.88 | 2841 | -56.25 -11.686 | <0.001*
SCL_TImplant 20 229.13 | 3346

*P<0.05 is Statistically Significant. SCL-Sclerostin
Table 2: Comparison of mean values of Bio-markers IL-6
and Sclerostin levels between tooth and implant area at

baseline and 3 months’ time interval

Comparison of mean values of Bio-markers IL-6 levels between
tooth & Implant area at baseline and 3 months time interval
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Graph 1 : Comparison of mean values of bio-markers IL-6
levels between tooth and implant area at baseline and 3

months time interval
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Comparison of mean values of Bio-markers Sclerostin levels
between tooth & Implant area at baseline and 3 months time
interval
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Graph 2: Comparison of mean values of bio-markers
Sclerostin levels between tooth and implant area at

baseline and 3 months time interval

Scatterplot depicting the relationship between Sclerostin levels
at Tooth area during 3 months period
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Graph 3: Scatterplot depicting relationship between
Sclerostin at tooth area during 3 months period

Scatterplot depicting the relationship between Sclerostin
levels at Implant area during 3 months period
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Graph 4: Scatterplot depicting relationship between

Sclerostin at implant area during 3 months period
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Legends

Table 1: Comparison of mean values of Bio-markers IL-6
and Sclerostin levels between baseline and 3 months time
interval

Table 2: Comparison of mean values of Bio-markers IL-6
and Sclerostin levels between tooth and implant area at
baseline and 3 months time interval

Graph 1 : Comparison of mean values of bio-markers I1L-6
levels between tooth and implant area at baseline and 3
months time interval

Graph 2: Comparison of mean values of bio-markers
Sclerostin levels between tooth and implant area at
baseline and 3 months time interval
Graph 3: Scatterplot depicting relationship between
Sclerostin at tooth area during 3 months period

Graph 4: Scatterplot depicting relationship between

Sclerostin at implant area during 3 months period
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