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Abstract
Background: Hyperlipidemia and Thyroid disorders are considered to be related with systemic inflammation.
Periodontitis has been found to release inflammatory cytokines to systemic circulation. So, it could be related with
these two systemic conditions.
Aim: Determination of effect of changes in periodontal status obtained by scaling and root planing on serum lipid
and thyroid profiles.
Materials and Methods: The study was conducted on 30 subjects with chronic periodontitis. Subjects with
history of periodontal treatment in the past six months, diabetes and on anti hyperlipidemic/thyroid drugs or active
tobacco smoking were excluded. Periodontal parameters (gingival index, plaque index, bleeding on probing, probing
pocket depth) and metabolic parameters, like, fasting serum lipid profile and thyroid profiles were taken at baseline
and 90 days. At baseline, conventional periodontal therapy i.e., full mouth scaling and root planing was performed
without any prescription of antibiotics or mouthwashes.
Results: There were significant improvement (p<0.05) in all periodontal parameters. Correspondingly, there were
significant (p<0.05) decrease in the levels of very low density lipoprotein (VLDL), Triglycerides and thyroid
stimulating hormone (TSH). There was significant (p<0.05) increase in HDL levels, but no significant changes in
cholesterol, VLDL and triiodothyronine (T3) and thyroxine (T4) levels.
Conclusion: The improvement in periodontal status is reflected in improvement of serum lipid profile. This effect
is not very obvious on thyroid status.

Keywords: Periodontitis; Cardiovascular disease; Thyroid; High
density lipoprotein; Cholesterol; Triglycerides

Introduction
Periodontitis primarily represents an anaerobic gram negative oral
infection that leads to gingival inflammation, destruction of
periodontal tissues, loss of alveolar bone, and eventual exfoliation of
teeth in severe cases [1]. Lipopolysaccharides and other microbial
substances gain access to the gingival tissues, initiate and perpetuate
inflammation, resulting in production of high levels of proinflammatory cytokines, which lead to the destruction of the
periodontal ligament and alveolar bone [2].
There have been several proinflammatory cytokines implicated in
the immunopathology of periodontitis; however, some of the most
convincing evidences for destruction of periodontium involves
Interleukin 1beta (IL‑1b) and tumour necrosis factor alpha (TNF‑a).
These cytokines are significantly elevated in diseased periodontal
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ligament sites demonstrating inflammation and during periods of
active tissue destruction. Periodontitis has been shown to be associated
with increased levels of proatherogenic plasma lipoproteins [3].
Hyperlipidemia is a condition where there is an elevation of the
serum levels of total cholesterol (TC) and triglycerides (TG) due to the
lipid metabolism alteration, with an increase in the liver lipogenesis
and lipolysis in the adipocytes [4]. Proatherogenic role of chronic
infection in periodontal disease has not yet been conclusively
established but periodontal pathogens as for example, Tannerella
forsythens, Porphyromonas gingivalis and Prevotella intermedia, have
been identified in atherosclerotic plaques as well as in coronary and
aortic endothelium [5,6].
Nevertheless, treatment of poor oral health (periodontal disease)
has been shown to improve the systemic and haemostatic situation of
coronary heart disease patients [7]. Thus heart disease patients become
an important target group where oral health can have a profound effect
on their general health.
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Thyroid disease is quite difficult to diagnose and it can have a ripple
effect throughout the body throwing systems out of balance [8]. Subtle
changes in thyroid function can have a significant impact on our
health [8]. When the thyroid slows down (hypothyroidism), it also
slows down the ability of body to process cholesterol; this processing
lag is largely explained by a reduction in the number and activity of
what are known as Low Density Lipoproteins (LDL) receptors.
LDL accumulates in the blood stream, acting to increase both LDL
and total cholesterol levels [9]. Due to this controversial data and the
rising trend of serum lipid and thyroid levels resulting in consequently
unknown complications, this study is undertaken to determine the
relation between chronic periodontitis and serum lipid and thyroid
profile levels in an Indian population.

carried out by an enzymatic method in biochemistry analyser
(SPECTRALAB K). All blood samples (5 ml) were collected in serum
separation vials and centrifuged at 3000 rpm for 10 minutes
(REMI(R-8C)). Separated serum was collected in specimens and stored
at room temperature 18oC to 24oC in stoppered containers to avoid
contaminations. Serum levels of triglycerides, cholesterol, high-density
lipoprotein (HDL) and low-density lipoprotein (LDL) & very lowdensity lipoprotein (VLDL) were measured by using biochemistry
analyser (SPECTRALAB K) (Figure 1).

Materials and Methods
The present study was carried out in the Department of
Periodontology, Kothiwal Dental College and Research Centre,
Moradabad, Uttar Pradesh to correlate periodontal therapy and serum
lipid and serum thyroid profiles. Total number of 30 subjects aged
between 25 years and 70 years having chronic periodontitis and willing
for periodontal therapy were selected for the present study. The
subjects were briefly explained about the procedure and usefulness of
the present study. The study protocol was reviewed and approved by
the Institutional Ethics and Review Board (IERB), Kothiwal Dental
College and Research Centre, Moradabad.
The inclusion Criteria consisted of subjects suffering from chronic
periodontitis, having a minimum of 20 teeth and probing depth of 4
mm or more whereas the exclusion criteria consisted of Subjects with
known systemic ailment, smoker or pregnant or those planning
pregnancy patients with history of taking any drug for
hypercholesterolemia and any other systemic disease which can alter
the course of periodontal disease or serum lipids/serum thyroid levels
were excluded.
Thorough medical history was recorded from the subjects and no
changes were made in the dietary habits. Periodontal parameters
(gingival index, plaque index, bleeding on probing, probing pocket
depth) and metabolic parameters like fasting serum lipid profile,
fasting serum thyroid profile were recorded on day 0 (baseline) and at
90 days. The subjects were recalled in between baseline and 90 days for
monitoring the practices of oral hygiene methods and status.
The following parameters for lipid profile were recorded:
•
•
•
•
•

Serum triglycerides
Serum cholesterol
HDL (High density lipoproteins)
LDL (Low density lipoproteins)
VLDL (very low density lipoproteins)
The following parameters for thyroid profile were recorded:

•
•
•

T3 (Triiodothyronine)
T4 (Thyroxine)
TSH (Thyroid-stimulating hormone)

Laboratory estimation
Estimation of serum lipid levels including levels of triglycerides,
cholesterol, high-density lipoprotein (HDL) and low-density
lipoprotein (LDL) and very low-density lipoprotein (VLDL) was
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Figure 1: Thyroid profile including levels of Thyroid stimulating
hormone (TSH), Thyroxine (T4) and Triiodothyronine (T3) were
also analysed by ELISA reader (Autoreader 401).
The clinical and laboratory parameters, thus obtained were
compiled to prepare the data for statistical analysis (MS Excel and SPSS
version 19.0).

Results:
Parameters

Pre-operative
(mean/SD)

Post-operative
(mean/SD)

t value

p value

Gingival index

1.02 ± 0.36

0.19 ± 0.131

14.08

0.000**

Plaque index

0.098 ± 0.28

0.16 ± 0.17

16.24

0.000**

92.69 ± 19.63

19.72 ± 14.0

16.11

0.000**

24.16 ± 3.07

18.00 ± 5.87

9.3

0.000**

Bleeding
probing
Probing
depth

on

pocket

Table 1: Comparison between pre-operative and post-operative
periodontal parameters.
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Parameters

Pre-operative
(mean/SD)

Post-operative
t value
(mean/SD)

p value

T3

5.07 ± 18.78

4.0 ± 13.61

1.12

0.27*

T4

7.67± 2.06

7.07 ± 2.86

1.52

0.13*

TSH

4.16 ± 3.72

3.72 ± 3.32

2.05

0.04**

Serum
triglycerides

130.63 ± 47.7

122.52 ± 49.4

3.55

0.001**

HDL

0.68 ± 0.69

3.96 ± 1.14

16.37

0.029**

VLDL

92.69 ± 19.63

19.72 ± 14.0

16.11

0.000**

LDL

24.16 ± 3.07

18.00 ± 5.87

9.3

0.70*

Serum
cholestrol

159.29 ± 34.65

160.53 ± 38.03

-0.145

0.88*

*p>0.05=insignificant difference **p<0.05=significant difference

Table 2: Comparison between pre-operative and post-operative thyroid
and lipid parameters.

Discussion:
It is well known that there is a causal relationship between serum
lipid levels and systemic health, particularly cardiovascular diseases
and diabetes. Similarly, association of various serum proinflammatory
cytokines and systemic diseases caused by increased level of serum
lipids has also been shown by various investigators [10]. Since,
periodontitis is associated with an increased level of serum
proinflammatory cytokines, there is a possibility that periodontitis
affects the serum cholesterol levels (Katz et al.) [11].
Acute systemic or local chronic infections seem to induce changes
in plasma concentration of cytokines and hormones, which determine
the alteration in the lipid metabolism. Feingold et al. [12] showed that
the administration of low dose of endotoxins in rats resulted in
hypertriglyceridemia, suggesting the presence of similar response in
local infections such as periodontal disease, in which there is chronic
systemic exposure to microorganisms and lipopolysaccharides.
Similarly, increased levels of triglycerides in rats have been reported
after induction of periodontitis by P.gingivalis.
A number of studies stated that subjects affected with chronic
periodontal diseases have increased serum triglycerides, total
cholesterol and LDL cholesterol and decreased serum levels of HDL
cholesterol when compared to subjects without periodontal disease
(Cutler et al., Noack et al., Doxey et al., Sharma et al.) and also
reduction in these serum levels following periodontal therapy [13].
Subjects affected with systemic diseases were not considered
because systemic diseases could be a risk factor for periodontal
diseases [14]. Smokers were not considered because smoking is a
major risk factor for increasing the prevalence and severity of
periodontal destruction as compared to non-smokers. The index used
for estimation of gingival health was based on bleeding on probing,
considering this as an objective sign of gingival inflammation.
Inflamed gingiva bleeds on gentle probing because of the ulcerations in
the pocket epithelium and fragility of the underlying vasculature.
The percentage of sites that exhibit bleeding on probing on initial
examination prior to the treatment are a clinically useful piece of
information since it provides full mouth assessment of the extent of
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gingival inflammation prior to therapy After SRP, significant
improvements in all the periodontal parameters were found. The effect
of periodontal therapy on PPD was observed to be very highly
significant statistically (p<0.005) on comparison between day 0 and
day 90. Similar results on PPD following periodontal therapy were
observed previously by various investigators (Table 1) [15-19].
Gingival index and bleeding on probing were found to be reduced in
subjects after periodontal therapy from day 0 to day 90. Bleeding on
probing whose reduction was statistically significant was seen to be
negatively correlated with HDL (Table 2).
The reduction in Gingival index after periodontal therapy is in
support of various investigators [20,21]. The present study showed
positive relation with TSH and PPD. With SRP, the higher levels of
triglycerides and VLDL showed reduction.
The present study showed significant reduction in serum
triglycerides, VLDL. This is in accordance with Morita et al. who
reported a significant relation between elevated triglycerides and
periodontal disease. After periodontal therapy, the serum HDL,
cholesterol levels were found to be increased and statistically
significant. However, it is to be noted that HDL is beneficial to the
host, as it considered as antiatherogenic lipoprotein because of its
direct role in neutralizing lipopolysaccharides in circulation,
protecting LDL against oxidation as well as its role in reverse
cholesterol transport (Pussinen et al.) [22].
It has long been recognized that some of the most characteristic and
common signs and symptoms of thyroid disease are those that result
from the effects of thyroid hormone on the heart and cardiovascular
system [23]. Both hyperthyroidism and hypothyroidism produce
changes in cardiac contractility, myocardial oxygen consumption,
cardiac output, blood pressure, and systemic vascular resistance (SVR).
Although it is well known that hyperthyroidism can produce atrial
fibrillation, it is less well recognized that hypothyroidism can
predispose to ventricular dysrhythmias [24]. In almost all cases these
cardiovascular changes are reversible when the underlying thyroid
disorder is recognized and treated.
It is estimated that as many as 7% to 10% of older women have
subclinical hypothyroidism. Although subclinical disease is frequently
“asymptomatic,” many patients have symptoms of thyroid hormone
deficiency.
Lipid metabolism is altered in subclinical hypothyroidism. Patients
have increased serum lipid levels, and cholesterol levels appear to rise
in parallel with serum TSH which is in accordance with the present
study where the levels of TSH has been decreased with decreasing lipid
parameters and is statistically significant (p<0.005). TSH has not
previously been connected to periodontal disease, but is reported to be
enhanced in serum in obese subject. In the study GI has a positive
effect on TSH and is correlated with triglycerides and HDL.
In the present study though the values of T3 (Triiodothyronine) and
T4 have decreased postoperately, but the results are not statistically
significant. Due to inflammation the levels of T3 and T4 were raised
which got postoperatively reduced after the absence of inflammation.
Subclinical hyperthyroidism is characterized by a low or undetectable
serum TSH concentration in the presence of normal levels of serum T4
and T3 [25]. Though TSH was within the normal limits, but a
significant decrease was observed with TSH which could suggest that
thyroid had some effect on pituitary also.
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Limitations
As many studies haven’t been done to relate the association of
thyroid with periodontitis, so a research in this aspect relating thyroid
as a part of systemic disease and its link with periodontal disease with
increased sample size and long follow up is required. It is noted that
there are certain variables like food habits, socioeconomic conditions
and lifestyle, which are difficult to control and may influence the
results.
There are certain other short comings in the present study such as
small sample size and short duration. It is therefore required for long
term effects. Hence, long term studies with larger size samples at
multiple centers are recommended to determine the effect of
periodontal therapy on serum lipid levels.

Conclusion
The findings of the present study are as follows:
•

4.
5.
6.
7.
8.
9.
10.
11.

Gingival health was found to be improved significantly in all the
subjects after periodontal therapy.
Probing pocket depth was found to be reduced significantly after
periodontal therapy in all the subjects.
All the subjects showed significant reduction in bleeding on
probing.
Plaque index has substantially reduced.
Serum triglycerides, VLDL, TSH were reduced significantly in
subjects after periodontal therapy.
Reduction in T3 and T4 levels were seen postoperatively but it was
not reflected statistically.
Serum HDL was found to be increased after periodontal therapy.
With decrease in bleeding on probing there was increase in HDL.

14.

Within the limitations of this study we may conclude from the
findings of the present study that periodontal therapy plays an
important role in the regulation of serum lipid and serum thyroid
levels.

17.

•
•
•
•
•
•
•

In terms of medical economics, understanding the relationship
between periodontitis and systemic diseases has the potential to
change health policy, ensuring economic benefits. Furthermore, the
medical community should be aware of the potential negative effects of
periodontal infections on systemic health. Periodontal medicine
promotes strong collaboration between dental and medical
professionals, which implies better communication and an effective
team approach in clinical practice. Moreover, periodontal patients
should be referred to medical specialists, which might improve not
only systemic diseases but also the oral environment, including
periodontitis.
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