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Abstract—Background: Plasma levels of inflammatory markers
are the expression of the infectious wastes of existing periodontitis,
as well as of existing inflammation everywhere in the body. Materials
and Methods: The study consists of the clinical part of the
measurement of inflammatory markers of 23 patients diagnosed with
chronic periodontitis and the recording of parental periodontal
parameters of patient periodontal status: hemorrhage index and probe
values, before and 7-10 days after non-surgical periodontal treatment.
Results: The level of fibrinogen drops according to the categorization
of disease progression, active and passive, with the biggest % (18%-
30%) at the fluctuation 10-20 mg/d. Fluctuations in fibrinogen level
according to the age of patients in the range 0-10 mg/dL under 40
years and over 40 years was 13%-26%, in the range 10-20 mg/dL
was 26%-22%, in the 20-40 mg/dL was 9%-4%. Conclusions: Non-
surgical periodontal treatment significantly reduces the level of non-
inflammatory markers in the blood. Oral health significantly reduces
the potential source for periodontal bacteria, with the potential of
promoting  thromboembolism, through interaction between
thrombocytes.

Keywords—Chronic periodontitis, atherosclerosis, risk factor,
inflammatory markers.

[. BACKGROUND

N more than two decades, data on the link between the

presence of specific dental plaque bacteria and the existence
and gravity of coronary arteries arising from atherosclerosis
have increased. These results have led to a new outlook on
atherosclerotic aetiology. Some mechanisms may start or
exacerbate the atherosclerotic process, such as: activation of
innate immunity, bacteremia due to dental treatment
(iatrogene), and involvement of mediators activated by dental
plaque and inclusion of cytokines from bacteria dental plaque
[1].

Both periodontal disease and artherosclerosis may start in
early childhood, but this does not mean anything about the
appearance of the first symptoms of the disease, since the
latter may not appear until adulthood. Lipid formation has
been reported in 10-year-olds and the increased prevalence of
obesity in children and adolescents is a risk factor that initially
contributes to the development of lipid plaques in specific
arteries [2]. Endothelial injury, caused by the formation of
lipidic plaque in childhood, can lead to bacterial penetration as
consequence of temporary bacteremia in the bloodstream after
oral procedures for children as well as for patients with
chronic periodontitis. Epidemiological studies have already
shown that periodontitis is one of the risk factors for
cardiovascular, pulmonary, renal, and infantile births in babies
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[3]. It can be assumed that dental plaque bacteria do not only
affect local oral cavity but can also contribute to the
development of some serious systemic illnesses.

Prevalence of cardiovascular disease in patients with
periodontitis is 25-50% higher than in healthy individuals.
Oral health (potential risk factor for periodontitis) and tooth
loss (a possible consequence of periodontitis) are positively
associated with coronary atherosclerotic loads [4]. A link
between oral health and cardiovascular disease has been
proposed for more than a century. Recently, potential links
between periodontitis and atherosclerosis have been
intensified and are continuing to be investigated for a possible
escort and causality [1]-[11]. These data were the first
attempts to collect information already published, and further
on the collection of clinical data on cases presented at the
University Dental Clinic "Cerciz Mingomataj" at Albanian
University and other Private Clinics, which were ready to join
this initiative. Based on the fact that cardiovascular diseases
are one of the primary cause factors of mortality in Albanian
pollutants, but also in world medicine, [6] with the prevention
of periodontal diseases, if it is possible, the periodontal
treatment also counteracts the prevention of atherosclerosis as
one of the causes of the further progression of existing cardiac
diseases. This study aims at evaluating the effect of non-
surgical periodontal treatment, expressed in the levels of
periodontal indexes, in correlation with the quantitative and
qualitative level, of the plasma inflammatory markers.

II. MATERIALS AND METHODS

The study involves the reprocessing of data collected in
patients submitted to the University of Dentistry "Albanian
University" and at private clinics in a period of 2 years, who
willingly filled out the stages of the study protocol. After the
study's involvement in the study was reached, patients
underwent data recording procedures related to chronic
periodontal disease. Examination of soft oral mucosal tissues
of oral gingiva was done respecting the air-drying procedure
and checking the mucosal relief. The signing of the consent by
the patient was done after the patient was explained, in detail,
the goals and studies, the stages of the protocol of involvement
in the study [7].

With the aim of evaluating the level of fibrinogen and blood
cells, patients underwent blood tests before and after
periodontal treatment (predetermined time interval). Only
patients who were diagnosed with chronic periodontitis were
included in the study, based on the diagnostic criteria of this
disease.

The purpose of the study involves the application of non-
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surgical periodontal surgery for the treatment of chronic
peridodontitis. This type of disease with its characteristics
responds well to non-surgical treatment with a treatment
protocol of 2 or more stages of treatment, with a time interval
of 1 week to 10 days. The treatment protocol was not included
in the prescription of systemic antibiotics. This element was
applied to evaluate the healing process under conditions of
systemic disease deficiency [6]-[12].

Good information and consensus agreement are the stages
before the application of the protocol of registration of values
according to the patient evaluation indices from the
periodontal point of view [7]. The need to re-elaborate the data
of Heta et al. [13] is presented in the appendix to this study.
Experiences in this field is a push for a return to this topic so
important for the possible correlation between periodontitis
and atherosclerosis, only the data on chronic periodontitis and
only the clinical cases of patients with chronic periodontitis
came to a halt. Out of the total of 54 patients, 23 of them were
suffering from chronic periodontitis; the other group of
patients was with refractory periodontitis and aggressive
periodontitis. We point out that the three periodontal diseases
(chronic periodontitis, aggressive periodontitis and refractory
periodontitis) are diseases that have distinct clinical features
that do not cover each other [14]. This fact is also mentioned
in the selection criteria of patients for chronic periodontitis,
the disease we are interested in in this study topic.

The criteria for selecting patients for chronic periodontitis
are as follows: [15], [16]

e Swelling gingiva, colored gingiva, gingival bleeding

e Bone loss: vertical, horizontal

e  Presence of the calculus in the dento-gingival connection.

e Presence of the red complex: Bakteroides Gingivalis,
Bacteroides Forsythus, Treponema Denticol

e Systemic factors: diabetes

e  Smoking

e Differential diagnosis is based on the patient's age,
progression of the disease, lack of local factors that
stimulate the plaque.

e Lack of pain.

e Chronic periodontitis does not advance at equal speeds in
all areas.

e  Chronic periodontitis accompanies the age, not a disease
related to the age.

III. RESULTS

The results obtained from the study are distributed
according to the specifications in the Tables I-VI. Of the total
of 54 patients diagnosed with one of three periodontal diseases
included in the baseline study: refractory periodontal,
aggressive periodontitis and chronic periodontitis, 23 patients
met the predetermined criteria for chronic periodontitis. Table
I and Fig. 1 show these data showing the percentage of
chronic periodontitis, such as periodontal disease in relation to
2 other diseases.

The average age of patients is 42 years, regardless of the
type of periodontitis (refractory, aggressive, or chronic
periodontitis). For patients with chronic periodontitis, the

average age of patients was 54 years for men and 45 for
women. The average age, regardless the gender, is 50 years
old. Table II and Fig. 2 summarize patients with chronic
periodontitis, classified by the Miihleman index, as healthy
and diseased, based on the values recorded. At health values
according to the same index selected, we can rank 0-1 of
index. These are the values that emphasize the immune system
still at a high level to defeat the attack that originates from the
onset of existing bacterial plaque that is acting in time.

TABLE I
PATIENTS DIVIDED BY SEX AND AGE, FOR THE 3 TYPES OF PERIODONTITIS
INCLUDED IN THE BASELINE STUDY

. Refractory Aggressive Chronic o
Patients periodontitis periodontitis ° periodontitis % Valuep
Female 8 15% 6 11% 5 9%
Male 13 24% 4 7% 18 33% 0.0912
Total 21 39% 10 18% 23 42%
50
40 \
30
20
10 Refractary periodontitis
0
Female Chronic Periodontitis
Male Total
m0-10 10-20 20-30 W 30-40 W 40-50

Fig. 1 Patients divided by sex and age, for the 3 types of periodontitis
included in the baseline study

TABLE II
VALUE FLUCTUATIONS ACCORDING TO THE MUHLEMAN INDEX (IM), IN
PATIENTS DIVIDED BEFORE AND AFTER PERIODONTAL TREATMENT
IM value IM value IM value Value

1 0, 0, 0,
Patients 0-1 % 23 % 4.5 % D

2 9% 13 57% 8 35%

Before
treatment
After
treatment

0.0001
17 74% 4 17% 2 9%

80
70
60
50
40

30 /

20 /
10
@ | M value 0-1

IM value 2-3 IM value 4-5

0

Before treatment After treatment

Fig. 2 Value fluctuations according to the Mithleman index, in
patients divided before and after periodontal treatment

The p value indicates a very important statistical
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correlation.

Table III and Fig. 3 show data on the fluctuation of probing
values before and after treatment. The probes were divided
into 3 categories: group l: 0-2 mm, group: 2 3-4 mm and
group 3: 5-6 mm.

TABLE IIT
VALUE FLUCTUATIONS ACCORDING TO PERIODONTAL PROBE VALUES, IN
PATIENTS DIVIDED BEFORE AND AFTER PERIODONTAL TREATMENT

Patients 0-2mm % 3-4mm % 5-6mm % Valuep
Before treatment 0 0% 12 52% 11 48% 0.0001
After treatment 8 35% 10 43% 5 22%
The p value indicates a very important statistical

correlation.
60
0-2mm 3-4mm 5-6mm
50 \
40
30
20
10
0
Before treatment Pas trajtimit

Fig. 3 Value fluctuations according to periodontal probe values, in
patients divided before and after periodontal treatment.

Table IV and Fig. 4 reflect the group of patients based on
the fibrinogen recorded plasma fluctuation level, 10 days post
treatment.

TABLE IV

FLUCTUATIONS IN THE NUMBER OF PATIENTS ACCORDING TO THE
DIFFERENCE IN FIBRINOGEN VALUE BEFORE AND AFTER TREATMENT

Patients 0-10Mg/dL % 10-20Mg/dL % 20-Mg/dL % Total

Female 0 0% 5 22% 0 0% 5
Male 9 39% 6 26% 3 13% 18
Total 9 39% 11 48% 3 13% 23
60
®0-10Mg/dL  ®10-20Mg/dL = 20-Mg/dL

50

40

30

20

. I I
0

Female Male Totali

Fig. 4 The fluctuations of the number of patients according to the
difference of fibrinogen value before and after treatment

Table V and Fig. 5 show the categories of patients divided
according to fibrinogen fluctuations, up to the first phase of

treatment of chronic periodontitis.

TABLE V
FIBRINOGEN FLUCTUATIONS AT MEASURABLE INTERVALS, ACCORDING TO
THE DEGREE OF PROGRESSION OF PERIODONTAL DISEASE

Patients 0-10Mg/dL % 10-20Mg/dL % 20-Mg/dL %
Active ill 2 9% 4 18% 0 0%
Passive healthy 7 30% 7 30% 3 13%
Total 9 39% 11 48% 3 13%
60
m0-10Mg/dL  m10-20Mg/dL  m 10-20Mg/dL 2
50
40
30
20
; I I I
, N
Active ill Passive healthy Total

Fig. 5 Fibrinogen fluctuations at measurable intervals, according to
the degree of progression of periodontal disease

The gingival index fluctuates in 1 evaluation value after
non-surgical periodontal correct surgical treatment. Clinical
data show that the average of bleeding areas and the depth of
the probe are reduced by 60% and 2 mm.

In Table VI and Fig. 6 fluctuating values of fibrinogen are
depicted depending on age. It is known that the risk of cardiac
arrest is increasing from the age of 40 years. This is the age
that increases the risk of periodontal problems and reduces the
risk for oral cavity problems.

TABLE VI
FIBRINOGEN LEVEL FLUCTUATIONS IN THE DISTRIBUTION OF PATIENTS BY
AGE LIMIT - 40 YEARS

Patients 0-10Mg/dL % 10-20Mg/dL % 20-Mg/dL %
Age under 40 years 3 13% 6 26% 2 9%
Age 40 years over 6 26% 5 22% 1 4%
Total 9 39% 11 48% 3 13%

60

s m0-10Mg/dL  m10-20Mg/dL  m 20-Mg/dL

40

30

20

i I I

0 N =
Age under 40 years Age over 40 years Totali

Fig. 6 Fibrinogen-level fluctuation dependence on patient division by
age-limit - 40 years
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I'V. DISCUSSIONS

The connection between periodontal disease and
atherosclerosis is the subject matter of literature. Patients with
periodontal disease share a large part of risk factors with
patients suffering from cardiovascular disease, including age,
gender (men more than females), lower socio-economic status,
stress and smoking [17]. Moreover, a large portion of patients
with periodontal disease also exhibit signs of cardiovascular
disease [18]. These observations suggest that periodontal
disease and atherosclerosis have almost the same etiology.
Another study carried out a systematic review of data
supporting or rejecting the link between the two diseases [19].

In response to questions such as "Does the periodontal
disease affect the onset/progression of atherosclerosis and
subsequent cardiovascular disease, stroke and peripheral
vascular disease?", researchers identified 31 studies in
humans. Although the authors did not perform meta-analysis
due to differences in the reported results, the authors noted
relative  consistency (not absolute) and concluded,
"Periodontal disease may be modestly associated with
atherosclerosis, = myocardial  infarction, and  other
cardiovascular events". A consensus report approved by the
American Academy of Periodontology recommends that
"Patients and health workers should be informed that
periodontal interventions can prevent the onset or progression
of atherosclerotic-induced illnesses." That point of view and
their consensus report, other meta-analyzes about the
connection of cardiovascular disease and periodontitis have
been reported and published [19]-[23].

Data in [24] reported a 20% risk increase for cardiovascular
disease in patients with periodontal disease and an even
greater risk of stroke ratio ranging from 2.85 to 1.74. In the
same way, another study reported relative risk calculated 1.19
and 1.15 respectively. These meta-analyzes derived from
human observational data suggest a modest but statistically
significant increase in risk for cardiovascular disease with
periodontal disease [24]-[27].

Recent findings from different studies in the worldwide
population should also be considered. These studies include
the Risk Study of Atherosclerosis in the Community (ARIC),
the Health Professional Follow-up Study (HPFS). Periodontal
data were collected from 6017 people, aged 52-75, who
participated in the ARIC study [28]. The researchers evaluated
the clinical presence of cardiovascular disease and subclinical
atherosclerosis (BMI intima media thickness of the carotid
artery (IMT) using B-mode ultrasound) as population-
dependent variables. Individuals with large loss of attachment
(= 10% of those with loss of applause > 3 mm) and large loss
of teeth showed high chances of cardiovascular disease
compared to individuals with low loss of attachment and tooth
[28]-[32].

A second analysis showed a significant correlation between
heavy periodontitis and carotid artery wall thickness after
adaptation to co-variables such as age, sex, diabetes, lipid,
hypertension and smoking [2]. Consequently, the ratio of
chances of severe periodontitis (30% or more countries with >
3 mm clinical loss of appetite) and carcinogenic subclinical

atherosclerosis was 1.31.

In a third report, the researchers determined levels of IgG
antibody (serum) specifically for 17 periodontal organisms
using immunoblotting bacterial technique [2]. The researchers
noted that the presence of Campylobacter Rectus antibody
increased the risk of subclinical atherosclerosis twice. In
particular, individuals with high levels of antibodies to C.
Rectus and Peptostreptococcus Micros had almost twice the
prevalence of carotid atherosclerosis compared to those
individuals with only high C. Titcus antibodies (8.3% with
16.3%). Smoothing stratification indicated that all the
significant microbial patterns for smokers were also
significant for non-smokers except those with Porphyromonas
Gingivalis. Thus, clinical signs of periodontitis are associated
with cardiovascular disease and subclinical atherosclerosis in
the ARIC population, and exposure to specific periodontal
pathogens significantly increases the risk of atherosclerosis in
smokers and non-smokers [32]-[35].

Results reported for periodontal disease and cardiovascular
incidence were estimated in 2 stored databases, HPFS (n =
41407 males followed for 12 years) and NHS (n = 58974
females followed for 6 years) [33]. After control of important
cardiovascular risk factors, males with a low oral tooth ratio (<
10) had a significantly higher risk compared with males with a
higher number of present teeth (25 or more). The same result
was also observed in women.

In a second report, researchers assessed the relationship
between periodontal disease and increases in biomarkers for
cardiovascular disease (serum) in a cross-sectional study in a
part of HPFS patients (n = 468 males),fibrinogen, factor VII,
indigenous plasmid activator (t-PA), LDL cholesterol, Von
Willenbrand factor and TNF 1 and 2 receptor (tumor necrosis
factor) [29].

In a multi-variable study, controlling age, smoking, alcohol
consumption, physical activity and aspiration, periodontal
disease was associated with higher levels of CRP (30%
higher), t-PA (11% higher) and LDL cholesterol (11% higher).
These analyzes show a significant association between the
number of teeth and the risk of cardiovascular disease, as well
as between periodontal disease and serum endothelial
dysfunction and dyslipidemia [32]-[35].

The appearance of periodontal disease affecting the
appearance of arteriosclerosis was as follows: 39% refractory
periodontal 39%, aggressive periodontist 185 and chronic
periodontitis 42%. The gingival bleeding index before and
after non-surgical periodontal treatment ranged from 9% to
17% in the interval 0-1, ranging from 2-3 to 57% to 17%, in
the 4-5 interval of 35% to 9%. The pre-and post-treatment
probe fluctuations in the 0-2 mm range ranged from 0% to
35%, in the 3-4 mm range was 52% to 43%, in the 5-6 mm
range was 45% to 22%.

The number of patients divided by gender in the fluctuation
range of fibrinogen values before and after treatment ranged
from 0 to 10 mg/dL female: male 0%-39%, in the range 10-20
mg/dL was 22%-26%, in the range of 20-40 Mg/dL was 0%-
13%.

Fibrinogen fluctuations according to the categorization of
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disease progression rate in active and passive healthy ratio in
the 0-10 mg/dL range was 9%-30%, in the range of 10-20
mg/d, was 18%-30% in the interval 20-40 Mg/dL was 0%-
13%.

Fluctuations in the level of fibrinogen according to the age
of patients in the range 0-10 mg/dL under 40 years and over
40 years, was 13%-26%, in the range of 10-20 mg/dL was
26%-22%, at interval 20-40 Mg/dL was 9% -4%.

The bulk of the published articles aimed at analyzing the
relationship between atherosclerosis and chronic periodontitis
at the level of group control studies. This relationship between
these two inflammatory-based diseases has increased the
attention, which is reflected in the addition of periodical
publications 2012-2019.

V. CONCLUSIONS

The reduction in fibrinogen levels after non-surgical
periodontal treatment, indicates a significant association
between the presence of active chronic periodontitis and the
possibility of arteriosclerosis. In cases of periodontal
evaluation of the oral condition before and after periodontal
treatment, it is advisable to select two indices that correlate
well with each-other, for the most efficient evaluation of the
patient's periodontal status.
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