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ABSTRACT

Objective: the aim of this study was to assess the effects of non-surgical periodontal treatment on the complete blood count, glycemic and lipid profiles in cardio-
pathic patients with indication for surgical revascularization. Material and Methods: this study evaluated 22 patients with chronic periodontitis, over 35 years
of age (mean age 59.45 years) randomly assigned to 2 groups. The test group (n=11) received periodontal treatment before the surgical procedure and the control
group (n=11) did not receive periodontal treatment prior to surgery. Results: periodontal treatment resulted in a significant reduction in probing depth in sites with
periodontal probing depth >3 mm (reduction of 11.4%) and >5 mm (reduction of 6.3%) (P<0.05). The differences in clinical attachment level were not statistically signif-
icant between the groups (P>0.05). The values regarding to leukocyte count, glucose, hemocyte and hemoglobin did not differ significantly between groups (P>0.05).
Total cholesterol and high density lipoprotein presented a statistically significant reduction in the test group (P<0.05). Light density lipoprotein showed no statistically
significant difference between groups (P>0.05). Conclusion: non-surgical periodontal treatment was effective for controlling periodontal disease and diminished

serum levels of total cholesterol and high density lipoproteins. The other blood components presented no significant alterations.
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Introduction
eficient oral health, resulting from periodontitis
and tooth loss, has been associated with an in-
creased risk for many systemic diseases. Therefore,
various studies have suggested periodontitis as a risk factor
with a possible influence on the onset or progression of car-
diovascular diseases, adverse outcomes in pregnancy, dia-
betes mellitus and bacterial pneumonia.' There is evidence
that periodontitis is a risk factor for cardiovascular disease.

Periodontitis is understood as an inflammatory reac-
tion caused by an infection predominantly induced by
Gram-negative bacteria, which affects the tooth-supporting
structures, including the periodontal ligament, cementum
and alveolar bone.’

Cardiovascular diseases include ischemia, atherosclero-
sis, peripheral arterial disease, infectious endocarditis and
acute myocardial infarction,* and are the major cause of
death worldwide.

Atherosclerosis is a process that leads to narrowing of the
arteries as a result of cholesterol and calcium deposition on
blood vessel walls, forming fibrolipidic lesions referred to as
“atheromas”.® Rupture of these plaques produces thrombi in
the bloodstream, which may lead to acute myocardial in-
farction or stroke.>® The main role of inflammation in the
mediation of all stages of atherosclerosis, from onset and
progression through thrombotic complications, has been
established.”

Beck et al.’ observed that atherosclerosis and periodon-
titis share various characteristics, since both occur with
greater probability in subjects that are elderly, male, with
low educational level and low income, smokers, hyperten-
sive, stressed and socially isolated. This evidence could be
indicative of periodontal and cardiovascular disease shar-
ing a similar etiologic pathway. There are also reports that
associate poor oral hygiene with cerebral infarction, acute
myocardial infarction and coronary atherosclerosis.®'°

According to Kinane et al.,'' periodontal disease could
have a role as a risk factor for cardiovascular diseases. This
systemic condition may be started or harmfully influenced
by repeated bacterial entry into the bloodstream. The hy-
pothesis is that periodontal pathogens may be systemically
disseminated through the bloodstream and infect athero-
sclerotic plaques, causing inflammation and plaque instabil-
ity."?

In addition to the direct effect of oral bacteria, by the in-
vasion of vascular endothelial cells, previous studies have
suggested that circulating cytokines produced in periodon-
tal disease could contribute to the development of athero-
sclerosis and cardiovascular disease.®

Patients with periodontitis have high levels of inflamma-
tory cytokines (IL-1P, TNF-a, IL-6), C-reactive protein, fi-
brinogen and leukocytes,"*'® which suggests that periodon-
titis may play a role in atherogenesis and cardiovascular
disease.
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Hypercholesterolemia, especially with increased plas-
ma levels of low-density lipoprotein (LDL), hypertriglycer-
idemia and diabetes mellitus are the main risk factors for
cardiovascular disease. On the other hand, an increase in
high-density lipoprotein (HDL) levels has been shown to be
associated with low risk of cardiovascular disease."”*®

Recent studies have suggested that the chronic infectious
process of periodontitis may result in hyperlipidemia.”” In
addition, chronic infection, including periodontitis, may
change the lipid profile in the same way that it increases
the risk for artherosclerosis.'® Periodontitis also seems to be
associated with lower hematocrit values, number of eryth-
rocytes, hemoglobin levels and a deterioration of glycemic
control.?**

Interventional studies have shown the effect of periodon-
tal treatment on serum inflammatory and blood mark-
ers.”?* Improvements in endothelial function have also
been observed after periodontal treatment.?

The aim of this study was to evaluate the effects of
non-surgical periodontal treatment on the complete blood
count, glycemic and lipid profiles in cardiopathic patients
with an indication for surgical coronary revascularization.

Material and Methods

Twenty-two patients with chronic periodontitis, who were
to be submitted to surgical coronary revascularization at the
National Cardiology Institute, were included in the current
study. After approval by the Research Ethics Committee
of the Veiga de Almeida University (UVA) under Protocol
Number 71/06, all patients, or their guardians, signed an in-
formed consent form.

In order to participate in the study, the patients had to

Table 1. Study Population per group

be over the age of 35 years, be undergoing cardiovascular
treatment, have a minimum of eight viable teeth, and have
a minimum of four periodontal sites with periodontal prob-
ing depths 25 mm in different teeth.

The patients were divided into two groups with eleven
patients each. The first group (test) received periodontal
treatment before the surgical revascularization procedure,
and the second group (control) did not receive periodontal
treatment prior to surgery.

A single examiner recorded the clinical parameters of
periodontal probing depth (PPD) and clinical attachment
level (CAL) using a periodontal probe (PCP UNC 15 mm,
Hu-Friedy, Rio de Janeiro, Rio de Janeiro, Brazil) at six sites
per tooth. Blood samples were collected for evaluation of
hemocyte, leukocyte, glucose, cholesterol, HDL and LDL
levels. These procedures were performed at the first consul-
tation and repeated 90 days after the initial exam.

The test group received oral hygiene instructions, su-
pragingival and subgingival scaling and root planning us-
ing curettes and files (Hu-Friedy) and an ultrasound device
(Cavitron select, Dentsply, Petropolis, Rio de Janeiro, Bra-
zil).

Statistical analysis was performed using paired non-para-
metric tests. The Wilcoxon test was used to compare the
blood indicators within each group (initial and after 90
days) and the Mann-Whitney test was used to compare the
values between the groups. The level of significance was set
at 5% (P < 0.05).

Results
The patients, 17 men and 5 women, were in an age-range
between 42 and 84 years. Only one patient did not return for
re-evaluation (Table 1).

Total Group P-value
Characteristics (n=22) Test (n=11) Control (n=11) by the
n (%) n (%) n (%) Fisher Test
Sex
Male 17 (77.3) 10 (90.9) 7 (63.6)
0.311
Female 5 (22.7) 1 (9.1) 4 (36.4)
Age
42 to 59 years 12 (54.5) 6 (54.5) 6 (54.5)
60 to 84 years 10 (45.5) 5 (45.5) 5 (45.5) 1000

*1 patient Test without information about tooth loss

Periodontal treatment in the test group resulted in a sig-
nificant reduction in probing depth in sites with PPD>3 mm
(reduction of 11.4%, P=0.009) (Table 2) and PPD >5 mm (re-
duction of 6.3%, P=0.018) (Table 3). There was also a reduc-
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tion in probing depth in sites with CAL >3 mm (reduction
of 4.6%) and CAL >5 mm (reduction of 3.6%), but the values
did not have statistical significance (P=0.203 and P=0.114,
respectively) (Tables 4 and 5).
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Table 2. Proportion of sites with PPD > 3 mm before and after periodontal treatment, according to treatment group

Treatment Group Comparison between groups
Sites Test (n=11) Control (n=11) (Test-Control)

with Difference P-value of

Mean Median SD Mean Median SD between Mann-
PPD > 3 mm means Whitney Test
Initial 30.1% 26.2% 20.5% 19.4% 20.8% 8.7% 10.7% 0.438
After 90 days* 15.2% 13.0% 10.2% 20.6% 18.1% 14.3% -5.4% 0.512
Difference (A)* 11.4% 6.2% 13.0% -1.2% 2.3% 11.9% 12.6% 0.051
P-value of Wilcoxon Test * 0.009 0.894

*1 Patient excluded from “Test” Group. PD: Probing Depth; SD: Standard Deviation.

Table 3. Proportion of sites with PPD > 5 mm before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Sites Test (n=11) Control (n=11) (Test-Control)
with Difference P-value of
PD > 5 mm Mean Median SD Mean Median SD between Mann-
means Whitney Test

Initial 11.1% 6.7% 10.7% 3.2% 2.8% 2.7% 7.9% 0.101
After 90 days* 2.8% 1.5% 3.3% 4.3% 3.4% 4.1% -1.5% 0.426
Difference (A)* 6.3% 3.5% 7.8% -1.0% 0.0% 4.0% 7.3% 0.024
P-value of Test Wilcoxon* 0.018 0.906

*1 Patient excluded from “Test” Group. PD: Probing Depth; SD: Standard Deviation.

Table 4. Proportion of sites with CAL > 3 mm before and after treatment, according to treatment group

Treatment Group Comparison between Groups
Sites Test (n=11) Control (n=11) (Test-Control)

with Difference P-value of

Mean Median SD Mean Median SD between Mann-
CAL >3 mm means Whitney Test
Initial 50.8% 47.5% 30.7% 40.8% 41.3% 25.8% 10.0% 0.478
After 90 days* 41.5% 27.1% 31.3% 45.3% 41.7% 24.8% -3.8% 0.512
Difference (A)* 4.6% 5.9% 9.5% -4.6% -0.6% 16.2% 9.2% 0.173
P-value of Wilcoxon Test* 0.203 0.424

*1 Patient excluded from “Test” Group. CAL: Clinical Attachment Level; SD: Standard Deviation.

Table 5. Proportion of sites with CAL > 5 mm before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Sites Test (n=11) Control (n=11) (Test-Control)

with Difference P-value of

Mean Median SD Mean Median SD between Mann-
CAL> 5 mm means Whitney Test
Initial 28.7% 23.3% 26.7% 14.4% 10.1% 17.5% 14.3% 0.116
After 90 days* 20.0% 10.4% 22.1% 13.5% 7.2% 14.0% 6.5% 0.512
Difference (A)* 3.6% 4.3% 6.1% 0.9% 0.5% 15.2% 2.7% 0.132
P-value of Wilcoxon Test * 0.114 0.594

*1 Patient excluded from “Test” Group. CAL: Clinical Attachment Level; SD: Standard Deviation.

Rev Bras Odontol. 2017;74(3):203-9 205



KAHN S et al.

With regards to the blood sample data, the leukocyte test group (Table 7). The hemocyte and hemoglobin values
count showed a small reduction in the test group, but it presented a reduction in the test group after periodontal
was not statistically significant (P=0.286) (Table 6). Glu- treatment, but without significant difference (P=0.075 and
cose showed a non-significant increase (P=0.294) in the P=0.056, respectively) (Tables 8 and 9).

Table 6. Leukocyte, in /mcL, before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Difference P-value of
Leukocytes Mean Median SD Mean Median SD between Mann-
means Whitney Test

Initial 8776.4 | 8900.0 1761.5 | 7606.4 | 7100.0 1912.7 1170.0 0.193
After 90 days 8559.1 8430.0 | 2273.5 | 7463.6 | 6920.0 | 2208.1 1095.5 0.270
Difference (A) 217.3 700.0 2071.5 142.7 30.0 978.7 74.6 0.401
P-value of Wilcoxon Test 0.286 0.656

SD: Standard Deviation.

Table 7. Glucose, in mg/dL, before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Difference P-value of
Glucose Mean Median SD Mean Median SD between Mann-
means Whitney Test
Initial 118.2 109.0 32.6 109.5 104.0 12.6 8.7 1.000
After 90 days 135.9 108.0 79.7 103.0 101.0 18.4 32.9 0.365
Difference (A) 17.7 -2.0 63.1 6.5 1.0 15.0 -24.2 0.270
P-value of Wilcoxon Test 0.294 0.398

SD: Standard Deviation.

Table 8. Hemocytes, in m/mcL, before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Hemocvtes Difference P-value of
y Mean Median SD Mean Median SD between Mann-
means Whitney Test
Initial 5.15 5.18 0.59 4.91 5.01 0.37 0.24 0.401
After 90 days 4.76 4.93 0.68 4.90 4.87 0.44 -0.14 0.797
Difference (A) 0.39 0.17 0.65 0.00 -0.03 0.38 0.39 0.193
P-valor of Wilcoxon Test 0.075 0.965

SD: Standard Deviation.

Table 9. Hemoglobin, in g/dL, before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Hemoglobin . . Difference P-value of
Mean Median SD Mean Median SD between Mann-
means Whitney Test
Initial 14.6 13.8 2.0 14.8 14.9 1.2 -0.2 0.699
After 90 days 13.4 13.6 2.1 13.8 13.6 1.1 -0.4 1.000
Difference (A) 1.2 0.5 1.9 1.0 1.1 0.9 0.2 0.606
P-value of Wilcoxon Test 0.056 0.013

SD: Standard Deviation.
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Total cholesterol presented a statistically significant re-
duction of 27.4 mg/dL in the test group (P=0.032) (Table 10).
Similarly, the HDL values were also significantly reduced by
8.2 mg/dL in the individuals of the test group (P=0.011) (Ta-
ble 11), but the LDL values in these individuals showed no
statistically significant reduction (P=0.074) (Table 12).

Discussion

The aim of the current study was to evaluate the effects of
non-surgical periodontal treatment on the systemic inflam-
matory load as well as on the occurrence of any alteration in
the analyzed components after therapy.

The leukocyte count was within the values of normali-
ty before and after periodontal treatment and presented a
slight reduction after therapy. However, this alteration was

not statistically significant, possibly due to the reduction in
periodontal inflammation. Various studies have shown an
increase in the number of leukocytes, indicating a positive
correlation with cardiovascular disease.’® High leukocyte
counts have been found in patients with periodontitis.**

The reduction observed in hemocyte and hemoglobin
mean values after treatment were not statistically signifi-
cant. Individuals in both control and test groups present-
ed values within the range of normality. However, Hutter
et al?® observed lower erythrocyte counts and lower levels
of hemoglobin in patients with periodontitis compared with
the control group. Thus, those authors associated chronic
inflammatory conditions, such as periodontitis, with ane-
mia of chronic disease.

In this study, glucose mean values were not within the

Table 10. Cholesterol, in mg/dL, before and after periodontal treatment, according to treatment group

Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Difference P-value of
Cholesterol Mean Median SD Mean Median SD between Mann-
means Whitney Test
Initial 177.0 167.0 41.7 167.0 152.0 45.7 10.0 0.438
After 90 days 150.1 145.0 36.9 155.5 139.0 37.4 -5.4 0.863
Difference (A) 27.4 24.5 35.0 11.5 8.0 26.3 15.9 0.223
P-value of Wilcoxon Test 0.032 0.155
SD: Standard Deviation.
Table 11. HDL, in mg/dL, before and after periodontal treatment, according to treatment group
Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Difference P-value of
HDL Mean Median SD Mean Median SD between Mann-
means Whitney Test
Initial 44.8 41.0 10.2 40.1 40.0 11.0 4.7 0.332
After 90 days 37.0 34.5 10.5 37.0 39.0 8.8 0.0 1.000
Difference (A) 8.2 7.0 7.7 3.1 3.0 7.5 5.1 0.132
P-value ofWilcoxon Test 0.011 0.241
HDL: High Density Lipoprotein; SD: Standard Deviation.
Table 12. LDL, in mg/dL, before and after periodontal treatment, according to treatment group
Treatment Group Comparison between Groups
Test (n=11) Control (n=11) (Test-Control)
Difference P-value of
LDL Mean Median SD Mean Median SD between Mann-
means Whitney Test
Initial 105.5 108.0 38.7 101.5 84.0 40.4 4.0 0.748
After 90 days 85.8 90.5 23.8 91.9 78.0 33.8 -6.1 0.863
Difference (A) 18.4 9.0 31,2 9.5 1.0 25.6 8.9 0.512
P-value of Wilcoxon Test 0.074 0.161

LDL: Low Density Lipoprotein; SD: Standard Deviation.
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range of normality. In addition, a non-significant in-
crease was observed in glucose mean values with reference
to the initial and after periodontal therapy values. This re-
sult could be attributed to non-exclusion of diabetic patients
from the study.

With regards to the patients’ lipid profile, there was a
statistically significant reduction in the mean values of to-
tal cholesterol and HDL cholesterol, while the reduction in
LDL cholesterol was not considered significant. According
to Losche et al.,’® individuals with periodontitis presented
higher levels of total cholesterol and LDL cholesterol, which
is in agreement with the findings of the present study. The
reduction in HDL cholesterol observed in this study was
contrary to the data found in the literature."” Studies have
shown that a reduction in these levels increases the risk for
cardiovascular disease. These results must be interpreted
with caution, considering that dislipidemia increases with
age, and the possibility of increase of cholesterol levels in
these individuals due to poor diet cannot be excluded, since
there was no record of the diet of these patients.

There are limitations to this present study, which deserve
consideration. PPD and CAL were chosen as the measure-
ments to record the periodontal condition because they
reflect well-established markers of periodontal disease.
However, the bleeding on probing index was not used. In
addition, the patients in the current study received treat-
ment with anticoagulant drugs, which may increase gingival
bleeding. The present study does not provide information

about presence of specific periodontal pathogens. Studies
that have verified specific pathogens in the association be-
tween periodontal disease and cardiovascular disease have
shown the role of specific bacteria and the possibility of the
pathogenic load to be relevant.

The lack of teeth was not taken into consideration in the
measurements for the periodontal condition. Diabetic pa-
tients and smokers were not excluded from the study and
both conditions are risk factors for periodontitis and car-
diovascular diseases. In studies involving an association
between the two diseases, it is important to evaluate the
confounding factors and modifiers that may influence the
results. The studied sample was small due to the limitations
of space and working time. An increase in these factors may
confirm or modify the outcomes of this study.

Conclusion
Non-surgical periodontal treatment was effective in the
control of periodontal disease and resulted in a significant
reduction in the levels of total cholesterol and HDL. The
other blood components presented no statistically signifi-
cant alterations.
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