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ABSTRACT

Periodontal disease is characterized by progressive periodontal pathogens.
Cardiovascular disease is the leading cause for morbidity and mortality in
periodontitis patients. In this, we investigated as the association between
periodontal disease and an increased risk of cardiovascular complications; the main
am is that the periodontal infections may increase the systemic inflammatory
burden of the host above a threshold that may favour the atherogenic processes.
The main objectives as includes, 1. To estimate periodontal pathogen in
periodontitis patients, 2. To associate and to search for periodontal conditions
related to the increased cardiovascular risk factors, 3. To compare the periodontal
condition cases and hedlthy controls. The case study group included 30 patients
diagnosed as periodontal disease patients and 15 healthy controls. The overall
periodontal conditions resulted worse in the test group. In particular periodontal
conditions such as the presence of deep pockets (probing depth >6 mm) and the
loss of more than 12 teeth might represent indicators of a strongly increased risk of
cardiovascular disease and microbiological investigations confirmed these findings;
Phorphyromonas gingivalis was the most common bacteria. This study supports the
existence of an epidemiologic association between periodontal disease and
cardiovascular disease and confirms previous data present in the literature. Two
periodontal parameters, deep pockets and number of missing teeth, seem to be
important risk factors for cardiovascular diseases.

I ntroduction

Periodontal

diseases are
processes that affect the periodontal tissues;
usually refer as gingivitis and periodontitis.
Periodontitis is defined as “an inflammatory
disease of the supporting tissues of the tooth
caused by specific microorganisms,

resulting in progressive destruction of the
periodontal ligament and alveolar bone with
pocket formation, recession, or both”, while
gingivitis is inflammation of the gingiva.
(Raendran  and  Sivapathasundharam.,
2012). The essential role of periodontal
pathogens in promoting both inflammatory

pathological
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disease (gingivitis) and destructive disease
(periodontitis) is well established. Bacteria
are a primary etiologic causative agent in
inflammatory periodontal diseases. It affects
a large number of individuals, especialy
adult’s ora infection and promotes
continuous exposure to bacteria, endotoxin
(lipopolysaccharides) and other bacterial
products (Page, 1986).

Many bacteria are thought to be involved in
the pathogenesis but a restricted group has
proved to be the cause of the disease; this
list includes Prevotella intermedia,
Actinobacillus actinomycetemcomitans,
Porphyromonas gingivalis and Tannerella
forsythia. There was potentia linkage
between periodontitis and plasma fatty acids
profile, an established cardiovascular
disease (CVD) risk factor (Ramirez-Tortosa
et at., 2010) (Table 1).

The etiology of periodontitis is infectious, a
poor level of ora hygiene and the
accumulation of dental plaque is the cause
of the manifestation of the disease. The
pathogenesis of periodontitisis complex and
multifactorial, inflammation and host related
factors are of crucial importance in the
development and severity of the disease (De
Nardin, 2001). Periodontitis is the most
common mouth disease in the adult
population of the industrialized countries
(AAP, 1996; NIDR, 1987) and is aso the
primary cause of tooth loss among the same
populations (Flemming, 1999).

Materialsand M ethods

This cross-sectional studies (Case Control)
was conducted from Dec 2013 to Sep 2014
after the protocol was approved by the
Institutional Ethics Committee (IEC) of
College of Life Sciences, Cancer Hospital &
Research Institute (CHRI), Gwalior (M.P),
India
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Periodontal Parameters

A full- mouth periodontal examination was
performed by a single examiner (N.D) the
patients were classified as having mild,
moderate or severe periodontitis on the basis
of extend and severity index.

Recently, an association between
periodontitis and cardiovascular disease
(CVD) has received considerable attention.
The present study is aimed to assess the
possible associations which underlie the
pathogenesis  of periodontitis  and
cardiovascular disease (Dhotre et ., 2011).

Results and Discussion

The average age of the two groups was, as
expected, not statisticaly different with a
value for the test group of 57.7 and for the
control of 55.1 (p value 0.217). The only
cardiovascular complication found with a
statistically significant difference was the
incidence of dydlipidemia, higher in the test
group. For all the other risk factors the
distribution was similar in both groups
(Table 1). Among the periodontal
parameters a gignificant difference was
found only for the number of missing teeth
(Table 2), and the number of sites probing
more than 6mm, as reported in Table 3. This
last index was significant however it was
investigated: average number per patient,
percentage, first and second
dichotomization.

The present findings confirm those reported
by others and indicate a possible relation
between periodontal disease and
cardiovascular atherosclerosis (De Stefano
et al., 1993; Mattila et al., 1989, 1993 and
2000; Joshipura et al., 1996; Genco et al.,
1999; Morrison et al., 1999). In particular,
al the periodontal parameters are worse in
the test than in the control group, even
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though for a few of these the satistical
significance of these differences is not
reached. The most interesting parameters are
the presence of siteswith PD >6 mm and the
average CAL vaues. With regard to the
presence of deep pockets the difference is
statistically  different  whatever  the
investigation: absolute number, percentage
of deep pockets on the total of sites probed,

ranked dichotomic non-parametric
transformation in both ways it was
performed.

This kind of result strongly indicates the
possibility that having deep pocketsis a risk
factor of developing and/or worsening a
cardiovascular complication. In fact only
deep pockets can harbor significant colonies
of periopathogens (Kuramitsu et al., 2001)
and can stimulate a significant inflammatory
response able to influence systemic health
such as the development and/or worsening
of cardiovascular atherosclerosis (Wick et

al., 1995; Deliargys et al., 2000; Loos et al.,
2000; WU et al., 2000; De Nardin, 2001;
Noack et al., 2001). The bacterial species
isolated in this study are in accordance with
the literature (Haffgee et al., 2004), with the
exception of Prevotella genus, which was
more frequent in our geographic area, as
well as S constellatus, an opportunistic
pathogen collected from cardiopathic and
non cardiopathic patients. In conclusion, our
findings confirm literature in the direction of
a statistical association between
periodontitis and  atherosclerosis.  In
particular in this trial the presence of deep
pockets appeared to be a strong risk factor
for cardiovascular disease. Our study is a
case control studies so, despite a strong
association, we cannot make any statement
of a possble cause-effect relationship
between the two conditions. This must be
clarified by other studies such as
interventional studies or very long cohort
prospective studies.

Table.1 Categories of cardiovascular complication cases (as cardiopathic patients) and
controls group (healthy patients)

SNO | Patients Underlying disease | Cardiopathic Non cardiopathic
(present) (test group) (control group)

1. Hypertension | 11 (40.7%) 3 (18.7%) 0.144

2. Diabetes 1 (3.7 %) 2 (12.5%) 0.285

3. Dydlipidemia | 22 (81.5%) 4 (25%) <0.001

4. Smoking 13 (48.1%) 7 (43.7%) 0.786

Table.2 Average values of periodontal parametersin test group and healthy control group

SNO | BoP % PD mm CALmm | MTn°
1. Cardiopathic (test) 32.1 2.93 3.45 14.6

2 Non cardiopathic (control) 35 2.81 3.12 7.8

3. Pvalue 0.572 0.426 0.145 0.045

BoP: Bleeding on Probing; PD: Probing Depth; CAL: Clinical Attachment Level; MT:

Missing Teeth; Mm = millimeters

218



Int.J.Curr.Microbiol.App.Sci (2014) 3(11) 216-220

Table.3 Analysis of periodontal parametersin test group and healthy control group

SNO | CAL MT sites4dmm<=sites | PD>6mm PD<6mm

1 Dichotomic index A: rank | Dichotomic index B: | Average Average
0 rank O value value

2. Patients with average | Patients with <12 | Rank: 0 Rank: 0
CAL <3.5mm:rank O MT:rank O

3. Patients with 3 or more | Patients with 1 or | Rank: 1 Rank: O
sites with PD >6 mm : | more sites with PD >6
rank 1 mm: rank O

4. Patients with average | Patients with >12 | Rank: 1 Rank: 1
CAL >3.5mm: rank 1 MT: rank 1

5. Patients with less than 3 | Patients with no sites | Rank: 1 Rank: 0
siteswith PD >6 mm with PD >6 mm

CAL: Clinical attachment level; MT: Missing teeth; PD: Probing depth

Table.4 Distribution of the investigated periodontal pathogensin test
group and control groups

S. NO | Periodontal pathogens Cardiopathic (test) | Non cardiopathic (control)
1. Porphyromonas gingivalis | 9 (47.4%) 1 (6.6%)

2. Prevotella intermedia 4 (21%) 0

3. Prevotella buccae 4 (21%) 1 (6.6%)

4, Prevotella oralis 4 (21%) 3 (20%)

5. Tannerella forsythia 2 (10.5%) 0

6. Fusobacterium nucleatum | 4 (21%) 2 (13.3%)

7. Capnocitophaga sputigena | 1 (5.3%) 0

8. Bifidobacterium 3 (15.8%) 0

9. Sreptococcus constellatus | 4 (21%) 7 (46.6%)

References Destefano, F., Anda, R.F., Kahn, H.S,,

Williamson,

D.F,

Russell, C.M.

American Academy of Periodontology

De

(AAP), 1996. Epidemiology of
periodontal disease. J. Periodontol
(position paper), 67: 935-945.
Nardin, E. 2001. The role of
inflammatory and immunological
mediators in periodontitis and
cardiovascular disease. Ann.
Periodontal., 6: 30—40.

Deliargys, E.N., Marron, |., Kadoma, W.,

et a. 2000. Periodontal disease and
acute myocardial infarction.
Circulation, 102 (suppl. I1): 710.

1993. Dental disease and risk of
coronary heart disease and mortality.
BMJ, 306: 688-691.

Dhotre, P.S., Suryakar, A.N., Bhogade,

R.B. 2011. Oxidative stress in

periodontitis, Department of
Biochemistry, Dr. V. M. Govt.
Medical College, Sholapur,

Maharashtra, India, Vol. 22, no. 2.
Epidemiology of periodontal disease.
J. Periodontol. (position paper), 67:
935-945.

Flemming, T.F. 1999. Periodontitis. Ann.



Int.J.Curr.Microbiol.App.Sci (2014) 3(11) 216-220

Periodontal., 4: 32-38.

Genco, R.J., WU, T.J,, Grossi, S., Falkner,
K., Zambon, J.J., Trevisan, M. 1999.
Periodontal microflora related to the
risk for myocardial infarction: a case
control study. J. Dent. Res., 78: 457.

Haffgee, AD., Uzdl, N.G., Arguello, E.I.,
Torresyap, G., Guerrero, D.M.,
Socransky, S. 2004. Clinica and
microbiological changes associated
with  the use of combined
antimicrobial therapies to treat
“refractory” periodontitis. J. Clin.
Periodontol., 31: 869-877.

Joshipura, K.J.,, Rimm, E.B., Douglass,
C.W., Trichopoulos, D., Ascherio,
A., Willett, W.C. 1996. Poor oral
health and coronary heart disease. J.
Dent. Res., 75(9): 1631-1636.

Kuramitsu, H.K., Qi, M., Kang, I., Chen,
W. 2001. Role of periodontal
bacteria in cardiovascular disease.
Ann. Periodontol., 6: 41-47.

Loos, B.G., Craandijk, J., Hoek, F.J., et al.
2000. Elevation of systemic markers
related to cardiovascular diseases in
the peripheral blood of periodontitis
patients. J. Periodontol., 71: 1528-
1534.

Mattila, K.J.,, Askanen, S., Waoalf, J,
Jousimies-Somer, H., Vatonen, V.,
Nieminen, M., Age, 2000. Dental
infections and coronary heart
disease. J. Dent. Res., 79: 756-760.

Mattila, K.J., Nieminen, M.S., Valtonen,
V.V, e a. 1989. Association
between dental health and acute
myocardial infarction. BMJ, 225:
179-184.

Mattila, K.J., Vale, M.S,, Nieminen, M.S,,
et a. 1993. Dental infections and
coronary atherosclerosis.
Atherosicerosis, 103: 205-211.

Morrison, H.I., Ellison, L.F., Taylor, G.W.
1999. Periodontal disease and risk of
fatal coronary heart and

220

cerebrovascular diseases. J.
Cardiovasc. Risk., 6(1): 7-11.

Noack, B., Genco, RJ., De Nardin, E.
2001. Relationship between
periodontal disease status,
periodontal organisms and c-reactive
protein. J. periodontol., 72: 1221-
1227.

Page, RC. 1986. Current understanding of
the etiology and progression of
periodontal Disease. Int. Dental J.,
36: 153-161.

Raendran, R., Sivapathasundharam, 2012.
Shafer’s textbook of oral pathology,
5" edn. Reed Elsevier India Pvt. Ltd,
New Delhi, Pp. 915-921.

Ramirez-Tortosa, M.C., Quiles, JL.,
Battino, M., Granados, S., Bullon,
P., Cordero, M. 2010. Periodontitis
is associated with altered plasma
fatty acids and cardiovascular risk
markers. 20(2): 133-139.

U.S. Public Health Service, Nationa
Institutes of Dental Resaerch, Oral
Health of U.S. Adults; Nationa
Findings. NUH publication No. 87-
2868. Bethesda MD; NIDR, 1987.

Wick, G., Schett, G., Amberger, A.,
Kleindienst, R., Xu, Q. 1995. Is
atherosclerosis an immunologically
mediated disease? Immunol. Today.,
16: 27-33.

Wu, T., Trevisan, M., Genco, R.J,, et a.
2000. Periodontal disease and the
risk of cerebrovascular disease: The
first national health and nutrition
examination survey and its follow-up
study. Arch. Int. Med., 160: 2749-
2755.



