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ABSTRACT

Background: The metabolic syndrome and periodontitis coincide with systemic inflammation
and glucose tolerance disorder, which indicate the common pathophysiologic pathway of these
diseases. The main goal of this study was to determine the effects of the metabolic syndrome on
the periodontal indices of hemodialysis (HD) patient.

Materials and Methods: In this descriptive-analytical study, 75 persons were selected by the simple
method, 50 of them were HD patients, and 25 of them were healthy people.They were divided into
three groups each of which included 25 persons.The periodontal conditions of the selected persons
were determined by radiography, gingival index, probing pocket depth, and bleeding index. Then, the
periodontal indices of the patients suffering from metabolic syndrome and the persons not affected by
metabolic syndrome were compared.At the end, the data were analyzed by SPSS software (version 20)
using Mann—Whitney and Kruskal-Wallis tests at the meaningful level of o, = 0.05. Since the condition
of the unilateral variance test could not be provided for this study, the Kruskal-VWVallis test was used.To
complete the test,the Mann—Whitney test was used in the binary form among the groups being studied.
Results: The obtained results showed a meaningful difference among the groups under
study (P < 0.001).The results of the test showed a meaningful difference among the obtained indices
of the groups being studied in the binary form (P < 0.001) too.

Conclusion: The results of the present study revealed when the severity of chronic systemic
disease increased the health of the periodontal tissues would decrease.
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INTRODUCTION

Based on the recent definitions having more than three
of the following symptoms confirm the existence of
metabolic syndrome in a patient. These symptoms
include hypertension, triglyceridemia, dyslipidemia,
abdomen obesity, and resistance to insulin, increase
of C protein and fibrinogen.!! The pathogenesis of the
metabolic syndrome is unknown yet.”! Mild systemic
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inflammation originating from gum infection may
relate to the metabolic syndrome.®! Furthermore,
the metabolic syndrome is associated with oxidative
syndrome. Oxidative syndrome can be considered
as a connective factor for metabolic syndrome and
periodontitis.**) Moreover, both metabolic syndrome
and periodontitis coincide with systemic inflammation
and glucose tolerance disorder, which indicate
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the common pathophysiologic pathway of these
diseases. Nevertheless, there is a little information
about the relation of metabolic syndrome and
hemodialysis (HD).5¢! Meanwhile, periodontitis and
metabolic syndrome are prevalent in the patients
suffering from HD. However, there is a little
information about their association.!”)

Although there are no specific signs in the mouth
indicating the presence of chronic kidney disease,
a whole range of changes occur in the mouth that
is associated with chronic kidney disease and HD.
This condition has been reported to affect the teeth,
oral mucosa, bone, periodontium, salivary glands,
tongue, mouth cavity, and temporomandibular joint.
These patients suffer from bad taste in their mouth,
xerostomia, severe periodontitis, poor dental status,
no carious tooth tissue loss, and a 14% prevalence of
moderate to severe periodontitis was reported among
individuals >20 years of age in the USA population.[’:*!

In their study, Shimazaki et alP' and
Khader et al.'" separately showed that the patients
suffering from metabolic syndrome show more
“pocket depth” and “attachment loss.” They
concluded that metabolic syndrome increases the risk
of periodontitis and thus, the patients with metabolic
syndrome symptoms must be examined to diagnose
whether they are affected by periodontitis or not.

Moreover, D’ Aiuto et al.'¥! and Chen et al.¥! separately
showed that severe periodontitis is associated with
metabolic syndrome in HD patients. Improvement of
mouth care decreases the risk of metabolic syndrome.
It was concluded from Nesbitt’s study!!! that the
volunteers with average to severe bone resorption had
a higher chance to be affected by metabolic syndrome.

Since metabolic syndrome is a crucial problem of
the society, it is necessary to determine the at-risk
individuals to control it and decrease the mortality
rate. A more exact and precise understanding of the
metabolic syndrome side effects and the involving
mechanisms can help to control and overcome it
effectively.l'>"¥ Moreover, the on-time diagnosis of
the disease inhibits its progress and increases the
patient’s lifetime.

Based on the previous research, it seems that no
study has been done to compare the healthy people
and HD patients suffering from metabolic syndrome
in Iran. Hence, the main goal of this research was to
determine the effects of the metabolic syndrome on
the periodontal indices of HD patients.

MATERIALS AND METHODS

In this descriptive-analytical study, 75 persons were

selected by the simple method, 50 of them were HD

patients (for 5 years), and 25 of them were healthy

people. They were divided into three groups of

25 persons. The inclusion criteria to allow the patients

to participate in the research are as follows:

* The patient must have more than 10 teeth

* The patient must not have the local alterations
such as previous surgery or bone transplantation to
change the results of the study

* The patient must not smoke or take antibiotics
from last 2 weeks onward.

The first group included 25 HD patients not suffering
from metabolic syndrome; the second group included
25 HD patients suffering from metabolic syndrome
and the third group, namely the control group of
the study, included 25 healthy persons (not affected
by HD and metabolic syndrome). Age, gender, and
physical condition were matched between the groups.
to minimize the role of the intervening factors.
This study was carried out at one of the therapeutic
centers of Najaf Abad City. At first, the volunteers
signed consent forms to participate in the research.
Furthermore, they were coded to keep the information
secret. Evaluation of the metabolic syndrome was
done considering the five specifications according to
the definition of the National Cholesterol Education
Program Society of America as follows:

* Abdomen obesity: The size of the waist more than

102 cm for men and more than 88 for women

* Hypertriglyceridemia: Triglyceride more than
150 mg/dl
e High-density lipoprotein  cholesterol: ~ Men

<40 mg/dl and women <50 mg/dl

* Hypertension:  Systolic  >130
diastolic >85 mmHg

* High plasma glucose: Glucose >110 mg/dl

» Atleast, three of the above-mentioned specifications
must be at the threshold level or higher to confirm
the metabolic syndrome in the patient.!'"! Then, the
periodontal conditions of the selected persons were
determined by radiography and the bone resorption
was calculated by two periodontitis. To measure
the bone resorption, digital panoramic radiography
was used. The distance from the crest of the bone
to the cement-enamel junction was measured and
registered. The distance more than 2 mm was
considered as the bone resorption. Considering the
enlargement probability of the radiographies, the

mmHg and
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manufacturer’s guidelines were used to analyze
the resorption value, and the exact values were
obtained

» After selecting the patients, the average value of
the bone resorption of the groups under study
was measured and registered. Then, the gingival
index was calculated by the Leo index*! in four
points. To determine the probing pocket depth,
the distance from the edge of the gingiva to
the depth of the gingival fissure was measured
using Williams Probe. The bleeding index in
the interproximal areas was measured using the
Muhlemann index.!' Then, the periodontal indices
of the patients suffering from metabolic syndrome
and the persons not affected by metabolic
syndrome were compared. At the end, the data
were analyzed by SPSS20 (IBM, Armonk, NY,
United States of America) using Mann—Whitney
and Kruskal-Wallis tests at the meaningful level of
o = 0.05.

RESULTS

The mean, minimum, maximum, median and standard
deviation of the bone resorbtion analysis is shown in
Table 1. The mean, minimum, maximum, median, and
standard deviation of the probe depth for the groups
being studied in terms of mm is shown in Table 2.

In Figure 1, the frequency distribution of the groups
under study according to the bleeding index of the
gingiva around the teeth is shown.

In Figure 2, the frequency distribution of the gingival
index of the groups under study is shown.

As it can be seen, the mean of the bone resorption,
the mean of the probing depth, the value of the
gingival index, and the bleeding index of the
HD patients with metabolic syndrome show the
maximum levels and those of the control group
show the minimum values.

Since the condition of the wunilateral variance
test could not be provided for this study, the
Kruskal-Wallis test was used. The obtained results
showed a meaningful difference among the groups
under study (P < 0.001). To complete the test, the
Mann—Whitney test was used in the binary form
among the groups being studied. The results of
the test showed a significant difference among the
obtained indices of the groups being studied in the
binary form (P < 0.001) too.

Table 1: The mean, minimum, maximum, median and
standard deviation of the bone resorbtion analysis
for the studied groups

Statistical index

Mean (mm) SD Minimum Maximum CI 95%
Hemodialysis 1.45 0.12 1 1.50 1.50
without
metabolic
syndrome
Hemodialysis 1.99 0.39 1.50 2.50 2
with metabolic
syndrome
Control group 0.63 0.18 0.5 1 0.50

SD: Standard deviation; Cl: Confidence interval

Group

Table 2: The mean, minimum, maximum, median
and standard deviation of the probe depth for the
studied groups

Group Statistical index

Mean (mm) SD Minimum Maximum CI95%
Hemodialysis 217 0.18 2 2.50 2.20
without
metabolic
syndrome
Hemodialysis 2.73 0.47 2 3 3
with metabolic
syndrome
Control group 1.48 0.24 1.20 2 1.50

SD: Standard deviation; Cl: Confidence interval
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Figure 1: The frequency distribution of the groups under study
according to the bleeding index of the gingiva around the teeth.

DISCUSSION

Periodontitis is an intensive response to the local
pathogens of the gingival areas and periodontal
tissues which resultsin bone resorption and tooth
loss.'”) Previous studies have shown the high
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Figure 2: The frequency distribution of the gingival index of
the groups under study.

frequency of periodontitis in HD patients.'*'” In
the patients suffering from periodontitis, periodontal
pocket can be considered as an important source of
systemic inflammation.’” Oral diseases contribute to
the elevated incidence of HD patients. All of the risk
factors are interrelated in a vicious circle: Whereas
poor oral health may lead to both inflammation
and protein-energy wasting in HD patients,
numerous pathways associate the accumulation of
proinflammatory cytokines with different aspects of
protein-energy wasting, including anorexia, muscle
loss, low anabolic hormones, increased energy
expenditure, and insulin resistance.!”

Metabolic syndrome is a disorder consisting of several
cardiometabolic disorders.['*!”] Metabolic syndrome
coincides with the high-risk of cardiovascular
diseases and diabetes.**?!! Periodontitis and metabolic
syndrome both coincide with systemic inflammation
and glucose tolerance disorder. These findings
indicate the common pathophysiologic pathway for
both diseases.! In this study, the mean of the bone
resorption for HD patients suffering from metabolic
syndrome was calculated as 1.99 mm, for HD patients
not suffering from metabolic syndrome as 1.45 mm
and for the control group (not suffering from HD and
metabolic syndrome) as 0.63 mm [Table 1].

The difference between the groups understudying the
binary form was statistically significant (P < 0.05).
Hence, the maximum value of the bone resorption was
observed in the group affected by both the metabolic
syndrome and HD, and the minimum value was
observed in the control group, including the healthy

persons. Therefore, the obtained results of this study
are in line with the results of Schimazaki’s,”’ Nesbitt
et al." Chen et al.®! and D’Aiuto et al.'! Hence, it
can be concluded that because of the additive effect
of metabolic syndrome and HD, the mean of the bone
resorption will increase in such patients. Furthermore,
in this study, the means of the probe depth for the HD
patients suffering from metabolic syndrome, the HD
patients not suffering from metabolic syndrome and
the control group including healthy persons were
2.73, 2.17, and 1.48 mm, respectively. The difference
among the groups being studied in the binary form
was statistically meaningful. Hence, the patients
suffering from both metabolic syndrome and HD
showed the maximum value for probe depth and the
control group, including the healthy persons showed
the minimum value for the probe depth. Thus,
the results of this study are in agreement with the
results of Shimazaki et al.”! and Khader’s."” studies.
Therefore, it can be concluded that the additive effect
of the metabolic syndrome and HD will increase the
mean probe depth of the patients.

In this study, the frequency of the gingival bleeding
index showed the maximum value in the HD patient
suffering from metabolic syndrome. The control group,
however, showed the minimum value. Furthermore, the
results of this study revealed that the patients suffering
severely from systemic inflammation showed a higher
percentage of the gingival index frequency so that
the patients suffering from both HD and metabolic
syndrome showed the maximum value and the control
group showed the minimum value of the gingival index.

The difference between the groups being studied in the
binary form was statistically significant (P < 0.05).
Therefore, the additive effect of the metabolic
syndrome and HD increased the gingival index. In
regard, based on the results obtained in a study on the
4 considered specifications of the periodontal indices,
it can be concluded that the more the severity of the
systemic disease increases, the more the health of
the periodontal tissues will decrease. So that, in this
study all the periodontal indices of the HD patients
suffering from metabolic syndrome were at the lowest
level in comparison with other groups and the patient
not suffering from metabolic syndrome as well as the
control group were in the second and third positions,
respectively. The causes can be attributed to the
hemodialysis role to disable the patient to care for his
mouth and tooth health, the same risk factors of the
metabolic syndrome and periodontal disease which
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intensify the periodontal disease and the suppression
of the immune system resulting from chronic diseases.

This study was limited by some factors, including a
low number of the samples and the impossibility of
the prevalence calculation of metabolic syndrome
in the patients suffering from periodontal disease.
A cross-sectional study with a limited case number,
it has a little clinical impact, so the confounding
effect of glucose intolerance or overt diabetes mellitus
cannot be clearly excluded in a small-scale study also
panoramic is not a suitable radiographic for bone loss
evaluation due to distortions and superimpositions, so
a better radiographic is recommended.

CONCLUSION

The results of this study revealed when the severity
of chronic systemic disease increased the health of
the periodontal tissues would decrease in such a
manner that the HD patients suffering from metabolic
syndrome showed the lowest level of health for the
periodontal tissues, and the HD patients not suffering
from metabolic syndrome and the control group
showed the highest level of health, respectively.
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