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Obesity is a complex and multifactorial disease. Its relationship with periodontal disease and other chronic
diseases is well documented but the underlying mechanism is under investigation. It is quite difficult to say
whether obesity predisposes an individual to periodontal disease or periodontal disease affects lipid
metabolism, or both. The purpose of the study consists in evaluating the periodontal clinical parameters in
obese patients diagnosed with chronic periodontitis, before and after surgical treatment of obesity through
the procedure called gastric sleeve Our study consists of a group of 38 patients diagnosed with morbid
obesity who were surgically treated by gastric sleeve surgery at the Surgery Department II of the County
Emergency Clinical Hospital Targu Mures. Patients with pre-operative and psot-operative examination at 3
months and 6 months respectively in which either periodontal index were index of plaque, index of probing
depth and index of bleeding on probing. Correlations between parondontal clinical indexes (PD, PI, BOP)
were calculated before and after gastric sleeve at 3 and 6 months respectively. The bleeding on probing
index (BOP) reveals a complete decrease in postoperative bleeding time. Patients at 3 months experience
minor bleeding during testing and no longer showing bleeding at 6 months. The results provide evidence that
there is a link between obesity and periodontitis, however the risk factors that aggravate these diseases
should be clarified to elucidate the direction of this association.
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Obesity is one of the most visible, yet neglected public
health problems, the World Health Organization (WHO)
observed in its report in 2002, when it pointed out that
globesity is more widespread than malnutrition. In
developed countries, obesity is considered to occupy the
third place, after smoking and high blood pressure, as a
risk factor for early death and the development of disabilities
[1]. Sedentarism, unhealthy diet and intense stress
exposure contribute to the increasing number of obese
individuals [2]. Autoimmunity can also trigger diet-related
pathological states, which also represent a recent health
problem [3]. Appropriate diet, rich in fruits and vegetables,
having antioxidant capacity, can decrease the incidence
of associated cardiovascular pathology, which is very
common in obesity and related diabetes [4].

The first article on the association between obesity and
periodontal disease was published in 1977, when Perlstein
et al. observed that the level of bone resorption is higher in
obese rats than in the normal ones. A study reported by
NHANES III (The Third National Health and Nutrition
Examination Survey) showed that there is a significant
correlation, in adults, between obesity and periodontal
disease, the most relevant being the waist-hip ratio,
followed by BMI, mass without fat and subcutaneous fat.
There is evidence according to which there is a connection
between metabolic syndrome and periodontal disease, as
well as an increasingly relevant connection between
abdominal obesity, hypertension, resistance to insulin, high
plasmatic fibrinogen and high reactive protein C. These
arguments reinforce the idea that periodontal diseases and
systemic diseases which are linked to obesity are based
on an inflammatory mechanism associated with disorders
of the lipids metabolism [5, 6].

Obesity is a significant predictor of periodontal disease,
and resistance to insulin seems to mediate this correlation.
Researchers consider that adipocytes at the level of the fat
tissue have an impact on the levels of pro-inflammatory
mediators, producing a state of hyperinflammation which
can increase the risk of periodontal disease and resistance
to insulin [7, 8].

Some studies have indicated that maintaining a normal
weight by regular physical activity is associated with lower
periodontitis prevalence. [6, 9] Individuals who pursued
regular exercise have lower plasma levels of inflammatory
markers, such as IL-6 and C-reactive protein (CRP), and
show an increased insulin sensitivity that may beneficially
affect periodontal health [10]. A study that analyzed the
NHANES-III study population demonstrated that individuals
who maintained a normal weight, pursued regular
exercise, and consumed a diet in conformity with the
Dietary Guidelines for Americans and the Food Guide
Pyramid recommendations were 40% less likely to have
periodontitis [11, 12].

The purpose of the study consists in evaluating the
periodontal clinical parameters in obese patients
diagnosed with chronic periodontitis, before and after
surgical treatment of obesity through the procedure called
gastric sleeve (GS), considered to be a risk factor in the
severity of periodontal diseases.

Experimental part
Our study consists of a group of 38 patients who were

investigated between October 2017 and April 2018. The
ages of the patients were between 21 and 62 years, with a
percentage of 69.2% of female patients, and 30.7% of male
ones. The smoking patients represented 17.9% of the cases.
Diseases associated with high blood pressure, diabetes

* email: drm_ion@yahoo.com,;  Phone: 0758677077



REV.CHIM.(Bucharest)♦70♦No. 9 ♦2019 http://www.revistadechimie.ro 3259

mellitus or osteoporosis are only some of the pathologies
which are secondary to obesity and were present in 76.9%
of the patients included in the study.

Patients initially diagnosed with morbid obesity who
were surgically treated by gastric sleeve surgery at the
Surgery Department II of the County Emergency Clinical
Hospital Tirgu Mures. All subjects completed the
questionnaire with independent variables: age, education,
socio-economic status, oral hygiene habits, smoking habit,
presence of any systemic diseases.

Questionnaire. The questionnaire is a descriptive
instrument specifically designed to evaluate socio-
demographic characteristics including age, gender, marital
status, income and years of education. Participants’ history
of chronic disease includong diabetes, hypertension, and
dyslipidaemia were collected. Smoking was defined as
current smoker, past smoker, or non-smoker.

Anthropometric measurements. Anthropometric
measurements including body mass index (BMI) and waist
circumference (WC) were measured. According to WHO
guidelines, obesity was defined as BMI ≥ 30kg/m2 and
overweight was defined as BMI between 25 and 29.9 kg/
m2 (WHO 1998) (table 1).

Surgical procedure. As operating technique, longitudinal
gastrostomy implies vertical, subtotal resection of the
stomach, performed in parallel and along a small gastric
pouch. This procedure can be carried out through
laparotomy or laparoscopic procedure.

Clinical examination. The periodontal status was
recorded on Ramfjord  teeth, which include the maxillary
right first molar, the maxillary left central incisor, the
maxillary left first premolar, the mandibular left first molar,
the mandibular right central incisor, and the mandibular
right first premolar. Periodontal examination included:
plaque index (PI),  gingival index (GI), probing depth (PD),
clinical attachment level (CAL). Periodontitis was defined
as presence of four or more teeth with one site or more
with PPD ≥ 4 mm and CAL ≥ 3 mm.

Patients with pre-operative and post-operative
consultion at 3 months and 6 months respectively in which
either periodontal index were index of plaque, index of
probing depth and index of bleeding on probing.

Correlations between periodontal clinical indexes (PD,
PI, BOP) were calculated before and after gastric sleeve
at 3 and 6 months respectively. Probing depth (PD)
periodontal index - periodontal trench depth and
inflammation stage. In order to be appreciated, the
keratinization index is used, which is calculated as follows:
number of keratinized cells / total number of cells
evaluated.

Statistical analysis. The Statistical Package for Social
Sciences (SPSS) was used for data processing. The
statistical analysis was carried out using t-test and chi-
square. The level of significance was set at p<0.05.

Results and discussions
The results of the present study provide evidence that

there is an association between overweight/obesity and

periodontal infection, nonetheless the strength of the
association may be underestimated due the heterogenecity
of the studies

A statistically significant increase in mean PD was
observed at 6 months after the bariatric surgery. Mean PD
reduction in the recorded sites at 6 months was
5.1±0.5mm (Figure1).

Table 1
WHO CLASSIFICATION

Fig. 1.  Values of PD at baseline, 3 and 6 months

The bleeding on probing index (BOP) reveals a
complete decrease in postoperative bleeding time. Patients
at 3 months experience minor bleeding during testing and
no longer showing bleeding at 6 months.

The average BOP, PI, GI, PPD, CAL, average of percent
of sites with CAL≥3mm, and percent of sites with
CAL≥4mm were significantly higher after 3 and 6 months.
(Figure 2, 3).

Fig. 2. Values of
BOP at baseline, 3

and 6 months

Fig. 3. Values of
PI at baseline, 3

and 6 months
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Obesity is a significant predictor of periodontal disease,
and resistance to insulin seems to mediate this correlation.
Researchers consider that adipocytes at the level of the fat
tissue have an impact on the levels of pro-inflammatory
mediators, producing a state of hyperinflammation which
can increase the risk of periodontal disease and resistance
to insulin [5, 10].

A large number of studies were carried out to get an
overview of the association between obesity and
periodontal disease. In 2005, CFD Vecchia et al., evaluated
the relationship between overweight, obesity and
periodontitis and found that obesity was significantly
associated with periodontitis in adult and non-smoker
women. However, overweight was not significantly
associated with periodontitis [13].

In their research work, Genco et al., concluded that
obesity is associated with high plasma levels of TNF-α and
its soluble receptors, which in turn may lead to a hyper-
inflammatory state increasing the risk for periodontal
disease [14,15]. A study on metabolic disorders related to
obesity and periodontal disease concluded that the
association among periodontal disease, diabetes and
obesity confounds each other [7]. An epidemiologic study
on obesity and periodontitis in 60-70-year-old men found a
positive correlation between obesity and periodontal
disease [16].

Sarlati et al., conducted a study on the relationship
between obesity and periodontal status in a sample of
young Iranian adults and found that the overall and
abdominal obesity were associated with the extent of
periodontal disease and hence prevention and
management of obesity may be an additional factor for
improving periodontal health [17,18]. A study on a young
Japanese adult population concluded that BMI could be a
potential risk factor for periodontitis among healthy young
individuals i.e. those with BMI of less than 30 kg/m2[19].

Khader et al., did a study on the association between
periodontal disease and obesity among adults in Jordan
and came to the conclusion that BMI, high waist
circumference and high fat percentage were significantly
associated with increased odds of having periodontitis [7].
In Copenhagen city, an inverse relation between obesity
and clinical attachment level and a slight association
between BMI and bleeding on probing was found [20-22].

Boesing et al., (2009) conducted a study on the interface
between obesity and periodontitis with emphasis on
oxidative stress and inflammatory response and found
obesity to participate in the multifactorial phenomenon of
occurrence of periodontitis through the increased
production of reactive oxygen species [23].

Tandon et al., found that patients of chronic generalized
periodontitis who were offered periodontal therapy showed
improvement in the various lipid parameters except high
density lipoproteins-cholesterol, which was not
significantly altered. Chronic periodontitis in otherwise
healthy individuals may therefore, be contributing to the
systemic inflammatory burden in these patients and
adversely altering the lipid profile [24, 25].

Dentists may wonder what their role should be in the
management of obesity and obesity-related diseases like
diabetes and atherosclerosis. The diagnosis of such
patients is in the realm of physicians. But a dentist can
evaluate patients for signs and symptoms of obesity-related
diseases. Mathus-Vliegen et al., documented that obesity
is related to several aspects of oral health, such as dental
caries, periodontitis and xerostomia [26]. Dentists should
have ample knowledge of the signs, symptoms and
diagnostic tests for metabolic syndrome and related
diseases. The most common oral manifestations of

diabetes are burning mouth syndrome, candidiasis, dental
caries, and glossodynia, and periodontal manifestations
includes multiple gingival and periodontal abscesses,
inflammatory gingival enlargements, deep periodontal
pockets, gingival polyps and mobile teeth [27-30].

Dentist should refer their overweight and obese
periodontal patient for weight reduction interventions like
diet therapy, behavioral therapy, pharmacotherapy and
surgical procedures, so that they can have better control
over periodontal inflammation. In the future, if obesity is to
be acknowledged as a multiple-risk-factor syndrome for
overall and oral health, general and oral risk assessment in
the dental office should include the evaluation of BMI on a
regular basis.

Based on the above, the hypothesis of this study is that
life-course epidemiology has an important role in
understanding the possible association of nutritional status
and periodontal disease in later life. Accordingly,
prospective studies are required to verify the sequence of
events in the life course that may affect the development
of chronic oral conditions. Such investigations could provide
basis for the most appropriated time to start preventive
strategies in order to reduce disease occurrence and
severity, saving public resources and improving the quality
of life of individuals and populations.

It is rather difficult to state whether obesity predisposes
an individual to periodontal disease or the periodontal
disease affects the lipids metabolism, or both. Additional
studies are necessary in order to approach the problem of
causality and to determine whether obesity is a real factor
in the development of periodontal diseases, especially
among the younger population. If this aspect is proven as
being true, the prevention of periodontal diseases could be
included in the intervention campaigns planned for the
prevention of diseases associated with obesity.
Furthermore, the prevention and management of obesity
could be a complementary approach for the improvement
of periodontal health [31-33].

One of the possible mechanisms which might explain
a link between obesity and periodontitis includes liver
disorders [34, 35], the fact that the adipose tissue secretes
pro-inflammatory cytokine which can be molecules that
engages the pathogenesis of these diseases. The
association between IMC and the tumour necrosis factor-
α (TNF-α) in the fluid of the gingival portion suggests that
the TNF-á in this fluid is derived from the adipose tissue in
the obese patients [36, 37]. Moreover, it has been
suggested that there is an increase in the serous level of
interleukin 6 and resistin, both secreted as adipocytes and
associated with periodontitis. Furthermore, Haffajee and
Socransky noticed an excessive increase in Tannerella
forsythia in subgingival biofilms in obese patients who were
periodontally healthy, which might represent, for them, a
risk in the development of periodontitis. This aspect
suggests that there is a possible connection between
obesity and periodontitis [38, 39].

Conclusions
The results of the present systematic review provide

evidence that there is an association between overweight/
obesity and periodontal infection, nonetheless the strength
of the association may be underestimated due the
heterogenecity of the studies. Thus, all health professionals,
including the dental team, can provide to education,
prevention and treatment for obese patients about the risk
of periodontal diseases. There is a link between obesity
and periodontitis, however the risk factors that aggravate
these diseases should be clarified to elucidate the direction
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of this association. Nevertheless, oral health care measures
should be implemented to obese patients.

Further prospective studies are needed to address the
question of causality and to determine if obesity is a true
risk factor for periodontal disease, especially among the
younger population. If this proves to be the case, periodontal
disease prevention could be included in planned
intervention campaigns designed to prevent obesity-related
diseases. Conversely, the prevention and management of
obesity may be an adjunctive approach to improving
periodontal health.
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