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Abstract

Objective: To review the relevant references and provide the updated knowledge about the relationship between
diabetes and periodontal disease over last decade.

Methodology used: A structured review of articles and clinical research published in the authoritative and
relevant journals of the last decade to make it convenient for the dental practitioner,to rapidly review the latest
advances.

Conclusion: There is a confirmed bi-directional relationship between the worsening periodontal disease and
the Diabetes mellitus aggravation;hence the role of dental surgeon in managing the diabetic patient is
paramount.
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I.  Introduction

Diabetes mellitus (DM) is one of the most common chronic systemic diseases in the world and
particularly in the Arab world and considered one of most dangerous disease based on its complications. DM is
a clinically and genetically non-homogeneous group of disturbances affecting the metabolism of carbohydrates,
lipids, and proteins. @ The distinctive feature of the DM is an increase of the blood glucose above the normal
range as result of the reduction or complete loss of insulin secretion from pancreatic Beta- cells or due to insulin
resistance from the body. @ Diabetic patients show classical triad of symptoms polydipsia, polyuria, and
polyphagia. This often leads to chronic fatigue and Weight loss. Complications of DM include retinopathy,
nephropathy, neuropathy, and cardiovascular disease. Most common oral disease related to diabetes mellitus is a
periodontal disease.Periodontal disease (PD) is a chronic inflammatory disease that affects tooth surrounding
periodontium.“Periodontitis is now considered as the sixth most common complication of the DM.® The
common periodontal disease associated with DM are gingivitis which is (inflammation of the gingiva around the
teeth) and periodontitis (inflammation and destruction of the periodontium {tooth supporting structures}).

The relationship between diabetes and periodontal disease has been investigated over past many years.
Many clinical types of research showing a two-way relationship between diabetes mellitus and periodontal
disease. © Therefore, as dental students and dentists, we have to be alert to the signs and symptoms of diabetes
and periodontal disease and effects of both on each other. Here in this review, we will address to the recent
knowledge about the relationship between DM and PD over last decade in many articles and clinical research
published in the authoritative journals. This review highlights the need for further research to demonstrate the
biological relationship between these chronic diseases.

Il.  Methods
A decade-long review of relevant literature has been attempted here. We wish to make it easier for the
dental practitioners to make a rapid reading of different viewpoints within his economical time available.No
statistical analysis was done and neither is this a structured meta-analysis. A qualitative review and
summarization are done in this article. The review showing some of the epidemiological studies that
demonstrate the relationship of both disease and showing possible mechanisms of interaction.

I11.  Discussion
The DM is classified into two main types; typel diabetes, which considered as an autoimmune
destruction of beta cells in the pancreas which in turn lead to total loss of the insulin secretion. ®This type is
commonly seen in children and adolescents, despite some studies showing 15% to 30% of all cases being
discovered after 30 years of age. ®” Total loss of the insulin secretion often accompanied with ketoacidosis. The
extreme cases of ketoacidosis can be fatal, thus it is necessary to use the exogenous source of insulin. The key to
management of this type is with the regular blood glucose monitoring and insulin therapy.
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Type 11 DM occurs due to a resistance of body tissues to endogenous insulin and its defective secretion. @@

Today it is considered a lifestyle disorder. A 90-95% of all cases seen in clinic are type Il DM.In this type, the
quantity, responsiveness to the insulin, secretion is reduced, and autoimmune destruction of beta cells does not
occur. The incidence of the ketoacidosis is comparatively low. The type Il DM is not detected early because the
hyperglycemia is gradually elevated and symptomless. “VIn early stages of the disease, the insulin secretion is
increased as a response to insulin resistance. As the disease progresses the insulin secretion is decreased due to
prolonged insulin secretion which results from the insulin resistance.? Type Il usually associated with lifestyle
factors (LF) and genetics. The LF such as lack of exercises, being overweight, bad eating habits and stress are
the modifiable and preventable risks. The fatty tissues have an important role in insulin resistance. ™ Increase
the free fatty acid level in the blood circulation will inhibit the glucose uptake, glycogen synthesis, glycolysis,
and will increase hepatic glucose production. “*The management of the type Il DM is associated with lifestyle
modifications, weight loss, and oral drugs, and in extreme cases insulin injection. This type is commonly seen in
adults, elderly patients, and recently increasing numbers of cases in younger age group.

Gestational diabetes mellitus [GDM]is the form of the DM that occurs during pregnancy. The children
of mothers with gestational DM are at greater risk of experiencing obesity and diabetes as young adults. ®® In
addition, the mothers have a greater risk to develop type Il DM in the future.The gestational DM typically start
in the 3rd trimester of pregnancy. After parturition, generally, most of the women recover to normal status.The
prevalence of GDM in Saudi women was determined by Al-Rubeaan et al (2015) ®® to be 36.6%. Previously in
[2000 and 2010], it was 12.5%. " "®Hence we see a significant increase over the 15 year period.

Criteria For Diagnosis Of Diabetes Mellitus

At the end of 19th Century, the WHO adopted the diagnostic criteria for DM by American diabetes
association. % Presently there are three ways to diagnose the DM. ®1) symptoms of DM such as polyuria,
polydipsia, and sudden weight loss; plus casual plasma glucose concentration > 200 mg/dl (>11.1 mmol/l)
which mean measuring of Blood glucose in any time a day. 2)fasting blood glucose >126 mg/dl (> 7.0 mmol/l)
defined as no caloric intake for at least 8 hrs. 3) 2-hrspostloadglucose >200 mg/dl (11.1 mmol/l) during an oral
glucose tolerance test. The test should be performed as described by WHO, using a glucose load containing the
equivalent of 75 g anhydrous glucose dissolved in water.

Table 1:2005 American Diabetes Association Showing the Criteria for the Diagnosis of Diabetes Mellitus, IGT,

and IFG.@
Table 1 Normal Diabetes IGT IFG
Fasting <100 >126 100 to 125
Blood
glucose
(mg/dl)
Casual > 200 plus
plasma symptoms  of
glucose DM
(mg/dl)
2-hrs PG <140 >200 140-199
(mg/dl)

The hemoglobin A 1 C test (Hb A 1C)is used to diagnose and observe diabetes and prediabetes in
adults. The Hb A 1C test measures the glycolhemoglobin levels and provides an estimate of blood glucose level
over a period of 4-12 weeks. The blood glucose and Hb A 1C levels exhibit a positive correlation.

Table 2: American Diabetes Association Recommendations for HbA1c Levels.®

Table 2 Interpretation
HbAlc <6 Normal value
HbAlc <7 Treatment objective for patient with diabetes; life style

modifications should control
glucose levels well enough to maintain
HbAlc values <7%
HbAlc >8 Physician intervention is required to control the glucose
levels
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Table 3:Correlation between HbALc Levels andMean Glucose Levels.®

Table 3

HbA1c (%) Mean Glucose (mg/dl)

6 135
7 170
8 205
9 240
10 275
11 310
12 345

Periodontal Disease:

The periodontal disease is a microbial disease that affects supporting structures surrounded teeth
(periodontium) due to bacteria and immune cells reaction. “® The periodontal disease involves (1) Gingivitis,
which is a reversible inflammation of the gingiva. It’s usually related to plaque build-up around teeth. Dental
plaque is a sticky biofilm build on the surface of the tooth containing colonies of the bacteria. Gingivitis resolve
with regular using of oral hygiene methods. Untreated gingival inflammation may progress to (2) periodontitis,
which is an advanced stage of inflammation, progressed to connective tissue and alveolar bone leading to a
destruction of these tissues and pocket formation or recession or both, subsequently lead to tooth loss.

Permission for reprint section here
Editor Brian L. Mealey and Thomas W. Oates diabetes Mellitus and Periodontal Diseases J Periodontol
August 2006 Volume 77 Number 8

Criteria For Diagnosis Ofperiodontal Disease

Estimating the prevalence of the periodontal disease is complex. Estimation usually based on the
diagnostic criteria approved in each study. Many studies of periodontal disease prevalence utilize Loe and
Silness gingival index.®"The severity of the periodontitis described by terms mild, moderate to severe. Because
of the destruction of the supporting structures around the teeth, the periodontitis of the DM is a complex
problem and it needs periodontitis to treat it effectively. Home oral hygiene by patient needs to be encouraged
and plays an equally pertinent role.

Prevalence:

A study from Abha®found the periodontitis to be mild in 57.4%, moderate periodontitis in 36.6%
and severe in 4.95% and aggressive in 0.89%. Those patients above the fourth decade of life showed a
significantly higher value for a prevalence of PD.However in Riyadh El- Angbawi MF ®® mentioned that
amongst the school children there was no difference in the periodontal status according to age and sex. This can
be explained by the fact that the prevalence of PD becomes apparent only when patients reach an age of 40.

Diabetes Mellitus AndPeriodontal Diseases (Inter-Relationship)

The presence of the periodontal disease in diabetic people is commonly observed. Which mean the risk
of periodontal disease increased in diabetic patients especially with uncontrolled patients. Belting et al®” have
registered the relationship of the DM and periodontal disease on the early 1960s. In the mid- nineties and after
many research and epidemiological studies has been conducted the relationship of the DM and E)eriodontal
disease is confirmed. Moreover, the periodontal disease becomes the sixth complication of the DM. ©

The DM As Risk Factor For The Periodontal Disease:

According to many authors, DM is at the present, considered as a high-risk factor for periodontal
disease and contribute to increasing the severity and progression of the periodontitis. ®>%
The possible mechanisms of this relationship of both diseases have similar common features in addition to the
classic complication of DM include retinopathy, nephropathy, and neuropathy. These mechanisms are currently
under study and are still controversial. We will discuss some of the mechanisms briefly proposed to this
relationship.

Despite the periodontal disease require bacterial flora develop there is little differences in gingival
bacteria between diabetic patients and non-diabetic patients with periodontitis. Some early research reported a
high proportion of the of Capnocytophaga species in those with diabetes. ®” Most later cultural studies reported
no significant difference in the sub-gingival bacterial flora in diabetic and non-diabetic periodontal disease
patients. ®® @ Therefore lacking differences of the pathogenic bacteria causing periodontal disease in both
diabetic and non-diabetic patients guided authors and researcher to concentrate on the immune response of
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diabetic and controls patients, to these microorganisms. In the diabetic patient the immune cells response as
neutrophils, monocytes, and macrophages, are changed and the chemotaxis, phagocytosis, and adherence of the
neutrophils are impaired. ® Thus their ability to attack the bacteria is reduced which lead to increase in
periodontal loss. Although the neutrophils in diabetic patients numerically decline, other inflammatory immune
cells response such as monocytes and macrophages may display up-regulation in the secretion of
proinflammatory cytokines and mediators such as tumor necrosis factor (TNF o) and interleukin-1p (IL-1 B),
prostaglandins in response to tissue damage. The increase in the (TNF a) can be measured from blood serum
and crevicular fluid. In the study conducted by the Engebretson and colleagues®® between the diabetic and
controls people in measuring the (IL-1 B) in the clavicular fluid, they found that the patients with HbA1C
greater than 8% they had almost twice high in (IL-1 B) compared to the patients with Hb1AC less than 8%.The
ability of tissue healing in diabetic people decreased consequently the periodontal tissue healing response to the
chronic bacterial infection is impaired which lead to increase periodontal inflammation, Attachment loss, and
bone loss.Thus, controlling of blood glucose level play an important role in the progression of periodontal
disease. 263

The Periodontal Disease As Risk Factors For DM:

As the DM has a role in developing periodontal disease, a chronic periodontitis have a significant
impact on the glucose levels in diabetic patients. On the longitudinal trial study among diabetic patients, one
group with severe periodontitis and another group without periodontitis. The diabetics with periodontitis had six
folds increased the risk for worsening of the glucose level compared to those without periodontitis as well as the
periodontal disease have a role in developing complications of diabetes. In the longitudinal case-control study,
between diabetics, one group with severe periodontitis and another group without periodontitis 82% of diabetics
with severe periodontitis depicted one or more of the major cardiovascular, peripheral vascular or
cerebrovascular disease compared to 21% of these without periodontitis. ¢4 ¢

Chronic periodontitis is considered as chronic inflammation that affects the glycemic control, which in
turn lead to deterioration of cell-mediated immunity like neutrophil chemotaxis and macrophage function, ¢9¢"
besides cytokines such as transforming growth factor (TGF)- g and IL-10 which have role in control hormonal
responses and IL-2 and interferon (IFN) gamma, which control the cellular response. These changes will affect
the secretion of the insulin from f- cells of the pancreas, which in turn affect the glycemic control.

The mechanism by which the periodontal disease affects the glycemic control has been demonstrated
recently. Both periodontal diseases and DM especially type 2 diabetes, have main inflammatory components.
Bacterial and viral systemic infections result in increased systemic inflammation, which in turn increases insulin
resistance and makes it difficult for patients to control blood glucose levels.Chronic periodontal diseases also
have likely to increase insulin resistance and worsen glycemic control. The serum levels of proinflammatory
cytokines in the patients with the chronic periodontal disease are increased. ¥ Similarly in the diabetics which
in turn increase the insulin resistance and complicate the glycemic control. “® A study reported that periodontal
treatment may improve the glycemic control of diabetics.* lwamoto et al.“? conduct study on the patient
with type Il diabetes and severe periodontitis they reported that the periodontal treatment have significant role in
decreasing the serum levels of TNF-awas accompanied by a significant decrease in mean HbAlc values (from
8.0 to 7.1 percent). This proposes that treatment of periodontal disease will reduce the inflammatory mediators
and cytokines in the serum and which in turn will reduce the insulin resistance.

The Role of Dental Professional:
In the year 2007, World Health Organization (WHO) had linked oral health and overall health. “® They
propose that the oral health care should be included in the routine health care programs by which cause it
isconsidered the neglected area in most of the global health. Dental professionals have the open door and the
duty to identify, assessment and management of their patients who are susceptible to the risk of developing
diabetes.It is their duty to raise the awareness of society about the oral health and oral complications associated
with the systemic disease as diabetes, prevention, management of these complications and oral health education.
It is important that the patients be referred to primary health care practitioners. Guidelines recommended for
dental professionals to utilize with the treatment of diabetics in dental practice. “¥
« Instruct patients with diabetes of the increased risk of periodontal diseases, which may make glycemic
control more troublesome, and educating people that they are at higher risk of diabetic complications.

» Adetailed oral examination of people with type 1, type 2 and gestational diabetes.

« A periodontal examination for all recently determined people to have type 1 and type 2 diabetes (with
annual follow-up) as a major part of their continuous management of diabetes.

+ Immediate periodontal evaluation for diabetic patients presenting with signs and symptoms of periodontitis
such as increased mobility, a spacing of teeth and/or gingival recession.
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All diabetic patients require dedicated health education. An increased risk of oral fungal infections and
experience delayed wound healing is observed characteristically, and oral symptoms (such as dry mouth
and burning mouth) are noticed.

Regular yearly oral screening in schools will help in the early diagnosis of juvenile diabetes.

IV.  Conclusion
As stated in this review the DM and the periodontal disease have the strong bilateral association as

diabetes increase the risk to develop the periodontal disease and periodontal disease worsening the glycemic
control. Controlling of the DM have a significant impact on reducing the periodontal inflammations likewise,
treatment of periodontal disease have the clear impact on the glycemic control. Further research needs to be
done on these relationships and clarifying the exact mechanism for this two-way relationships. We as dental
professionals we have to contribute in raise the awareness of the community and particularly diabetic patients
about the oral complications of DM by establishing awareness campaigns in the schools and malls using social
media, radio, and television.
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