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What is periodontitis? 

Periodontitis is a disease characterized by a bacterially 

induced chronic inflammatory reaction degrading tooth 

supporting tissues and associated with an increased 

systemic low-grade inflammation.
[11] 

Periodontitis is a 

slow progressing disease leading to the tissue destruction 

that occurs irreversible. In the early stages, the condition 

is typically asymptomatic; it is usually non-painful, and 

many patients remain unaware until the condition 

progresses enough to result in tooth mobility. Periodontal 

diseases are collectively the commonest diseases known 

to mankind. In various epidemiologic research 

periodontitis case definitions have been used over the 

years, and there is no single case definition that has 

gained general international approval. Periodontal 

disease dysregulated immune-inflammatory processes 

and are known to be responsible for host tissue 

destruction, and ultimately tooth loss. The three 

conditions share a common risk profile, which includes: 

age, sex, and lifestyle factors such as smoking, 

consumption of alcohol, and measures of obesity.
[12]

 This 

bacteria-initiated immune response stimulates the 

production of secondary mediators, which then amplifies 

the inflammatory response. The presence of the 

cytokines reduces the ability to repair damaged tissue by 

cells, and the bacterial products and this inflammatory 

cascade stimulate osteoclastogenesis, leading to alveolar 

bone destruction. 

 

The oral cavity often provides a nidus for bacteria to 

dispersion into the blood stream. In most instances, these 

bacterial disperssions are short-lived and transient, and 

are managed by the innate body defenses. However, on 

occasions they may lead to the seeding of organisms in 

different body organs, leading to chronic infections. 

Toxins secreted by the pathogenic oral bacterias may 

either provoke direct damage to the host tissues or may 

cause indirect damage by activating host defenses. These 

bacterial toxins may cause systemic effects as well as 

local cytotoxic effects at the periodontal tissues. 

 

The inflammatory response is characterized by secretion 

of host-derived mediators of inflammation and leads to 

tissue breakdown. Interleukin-1β, interleukin-6, 

prostaglandin E 2 (PGE2), tumor necrosis factor alpha 

(TNF-α), receptor activator of nuclear factor κB ligand 

(RANKL), and matrix metalloproteinases (MMP-8, 

MMP-9, and MMP-13) are the most common implicated 

mediators of inflammation.
[13]

 Oral bacterias have the 

tendency to damage periodontal tissues through the 
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INTRODUCTION  
Diabetes mellitus (DM) is a metabolic disease that has become one of the most prevalent diseases in the world. In 

many of the patients, the diabetes remains undiagnosed.
[1,2]

 More importantly, the prevalence of DM has tripled 

since 1970. The World Health Organization (WHO) predicts that the number of patients with diabetes will 

increase to almost 10% of adults by 2030.
[3]

 Diabetes has unequivocally been confirmed as the major risk factor 

for periodontitis.
[4,5,6]

 The risk of periodontitis increases by approximately threefold in diabetic individuals as 

compared to that with non-diabetic individuals.
[7]

 Diabetes and periodontitis are intricately related and have the 

capacity to influence the clinical outcomes of each other.
[8]

 An analysis made by the National Health and Nutrition 

Examination Survey (NHANES) III data set stated and confirmed the significantly higher prevalence of 

periodontitis in diabetics than in nondiabetics (17.3% versus 9%)patients. The analysis of the data also concluded 

that the prevalence of diabetes in patients with periodontitis is almost double than that seen in non-periodontitis 

patients (12.5% versus 6.3%). A longer duration of diabetes has been linked to increased severity of periodontal 

diseases.
[9]

 In fact, periodontitis is referred to as the sixth complication of diabetes.
[10]

 Further research suggests 

that control of periodontal disease can play a major role in the diabetes control. Thus, dentists must be aware of 

the signs, symptoms and complication of diabetes, and must understand the importance of maintaining periodontal 

health for any patient with diabetes. 
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action of matrix-degrading enzymes. Tissue destruction 

that occurs in periodontitis is in the form of breakdown 

of the collagen fibers of the periodontal ligament, 

resulting in the formation of a periodontal pocket 

between the teeth and gingiva. The periodontal pockets 

deepen as a result of further destruction of the fibers and 

resorption of the alveolar bone also progresses with the 

progressing attachment loss. 

 

Clarification of the Designation “Periodontitis as a 

Manifestation of Systemic Diseases” In the 1989 

classification: In this classification, one of the disease 

categories was “Periodontitis Associated With Systemic 

Disease”. In general, this category has been retained in 

the newer classification since it is clear that destructive 

periodontal disease can be a manifestation of certain 

systemic diseases. The Consensus Report for the portion 

of this workshop contains of list of systemic diseases in 

which periodontitis is a frequent manifestation. It should 

be noted that diabetes mellitus has not been listed in this 

report this. In the collective view of workshop 

participants, diabetes can be a significant modifier of all 

forms of periodontal diseases but there are insufficient 

data to conclude that there is a specific diabetes mellitus-

associated form of periodontal disease.. For example, the 

presence of uncontrolled diabetes mellitus can alter the 

clinical course and expression of aggressive and chronic 

forms of periodontitis.
[14]

 

 

What is diabetes? 

Diabetes mellitus can be defined as a metabolic disorder 

characterized by hyperglycemia due to defective 

secretion or activity of insulin.
[1]

 It may be further 

complicated by poor regulation of lipid and protein 

metabolism. In the current classification, the terms “non-

insulin dependent diabetes mellitus” and“insulin-

dependent diabetes mellitus” are not used, in part 

because they relate to the treatment rather than to the 

diagnosis. A conclusive diagnosis of diabetes mellitus is 

made by the assessment of glycated hemoglobin levels. 

In people with diabetes, sequential fasting plasma 

glucose levels will be 7 mmol/L or more. 

 

Diabetes mellitus according to signs and symptoms 

can be classified into the following  

Type I diabetes mellitus is normally a result of 

autoimmune destruction of the beta-cells present in the 

islets of Langerhans of the pancreas. This condition can 

often lead to absolute insulin deficiency. It is believed 

that the tendency to develop the abnormal antibodies in 

Type I DM is, in part, genetically inherited, though the 

details are not fully understood. Exposure to certain viral 

infections (mumps and Coxsackie viruses) or other 

environmental toxins may help to trigger abnormal 

antibody responses that damage the beta cells.  

 

Type I diabetes tends to occur in young, lean individuals, 

usually before 30 years of age; however, older patients 

do present with this form of diabetes. This subgroup is 

referred to as latent autoimmune diabetes in adults 

(LADA). LADA is a slowly progressing form of type I 

diabetes. Approximately 10% of the patients with DM 

have Type I diabetes and the remaining 90% have type 2 

diabetes mellitus. 

 

The patient with Type I diabetes must follow a strict diet 

and must rely on insulin medication for healthier 

survival. 

 

In Type II diabetes, patients can still produce some 

amount of insulin, but do so relatively inadequately. In 

most of the cases, the pancreas produces larger than 

normal quantities of insulin. A major feature of Type II 

diabetes is lack of sensitivity by the cells of the body to 

insulin, particularly fat and muscle cells. Larger 

quantities of insulin are produced as an attempt to get 

these cells to recognize that insulin is present.With an 

increase in insulin resistance, the release of insulin by the 

pancreas may also be defective, and occur late in 

response to increased glucose levels. Finally, the liver in 

these patients continues producing glucose despite 

elevated glucose levels.  

 

A direct relationship between the degree of obesity and 

the risk of developing type II diabetes in both children 

and adults has been documented. It is estimated that the 

chance to develop diabetes doubles for every 20% 

increase over desirable body weight and for each decade 

after 40 years of age, regardless of the body weight.  

 

People with type II diabetes constitute 90% of the total 

diabetic population. 

 

Gestational diabetes mellitus (GDM) is glucose 

intolerance that develops during pregnancy. The children 

of mothers with GDM are at greater risk of experiencing 

obesity and diabetes at their young age.
[15]

 As well, there 

is a greater risk for the mother to develop type 2 diabetes 

in the future. 

 

A wide variety of relatively uncommon conditions fall 

into the category of “other specific types.” These mainly 

consists of specific genetically defined forms of diabetes 

and diabetes associated with other diseases, such as 

pancreatitis or drug use. 

 

Periodontitis and Diabetes are they inter-related ?? 

Numerous studies have found a positive relationship 

between poor glycemic control in persons with Type II 

DM and increased periodontal disease. A five-year 

longitudinal study found increased attachment loss in 

diabetic adolescents, whereas non-diabetic subjects had 

stable attachment levels.
[16]

 A cross-sectional study of 

over 1400 subjects found diabetic patients to have 2.3 

times increased risk for attachment loss.
[17]

 

 

Taylor
[18]

 recently published a qualitative systematic 

review examining the evidences for adverse relationship 

between DM and periodontal disease. Of the 48 studies 

conducted on children and adolescents with type 1 
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diabetes, all but one found an increased prevalence of 

periodontal disease compared to non-diabetic children. 

Of the eight reports limited to type 2 diabetics, all found 

significantly poor periodontal health conditions in 

diabetic patients. In fact, after controlling for other risk 

factors, the odds of having periodontal diseases in 

diabetics was increased by two and a half to four times. 

Similar findings has been reported elsewhere.
[19,20]

 One 

of the study identified that around 10% of children 

(<18 years) with type 1 diabetes mellitus had increased 

attachment loss and bone loss compared to that with 

controls, despite comparable plaque scores.
[21]

 More 

recently, a study done on 350 diabetic children (6–

18 years old) vs 350 non-diabetic controls, the proportion 

of periodontal sites with evidence of periodontitis was 

greater in the children with diabetes (>20% vs 8% of 

sites, respectively).
[22]

 Dentists have long been aware of 

the importance of a diagnosis of diabetes in their 

patients, and various oral conditions that are associated 

with diabetes, including xerostomia and candidal 

infections as well as periodontal diseases. In 2003 the 

ADA acknowledged that periodontal diseases are often 

found in people with diabetes.
[23]

 

 

Not only is diabetes a risk factor for periodontitis, but 

periodontitis can have a negative effect on glycaemic 

control. The first clear evidence to support this 

hypothesis came from investigations of the population of 

Gila River Indian community. Severe periodontitis at 

baseline was found to be associated with an increased 

risk of poor glycaemic control (HbA1c > 9.0%) at follow-

up (minimum 2 years), suggesting that severe 

periodontitis was a risk factor for compromised diabetes 

management.
[18]

 The studies on the population of the 

Gila River Indian Community investigated the effect of 

periodontitis on the development of overt nephropathy, 

defined as macroalbuminuria and end-stage renal disease 

(ESRD), in Type II diabetes mellitus.
[24]

 Periodontal 

status was assessed in 529 individuals aged ≥25 years old 

suffering from Type II diabetes mellitus, a glomerular 

filtration rate of ≥60 ml min
−1

 1.73 m
−2

 and no 

macroalbuminuria (urinary albumin:creatinine ratio 

≥300 mg/g). A total of 193 individuals developed 

macroalbuminuria (over a median follow-up of 

9.4 years) and 68 developed end-stage renal disease 

(ESRD) (over a median follow-up of 14.9 years). After 

adjusting for age, sex, diabetes duration, BMI and 

smoking, the incidences of macroalbuminuria were 2.0, 

2.1 and 2.6 times as high in those patients with moderate 

periodontitis, severe periodontitis, or who were 

edentulous, respectively, compared with those with 

no/mild periodontitis (p < 0.05). The incidences of ESRD 

were 2.3, 3.5 and 4.9 times as high for those patients 

with moderate or severe periodontitis or who were 

edentulous, respectively (p < 0.05). Thus, moderate and 

severe periodontitis and edentulousness predicted the 

development of overt nephropathy and ESRD in a „dose-

dependent‟ manner in patoents with type 2 diabetes 

mellitus and little or no pre-existing kidney diseases.
[24]

 

A recent investigation has focused on whether 

periodontitis plays a role in the incidence of diabetes. In 

a 7 year prospective study with 5,848 non-diabetic 

individuals aged 30–59 years, the effect of periodontitis 

on diabetes incidence (defined as fasting plasma glucose 

>6.9 mmol/l, equivalent to >125 mg/dl) was assessed.
[25]

 

In unadjusted analyses, moderate (pockets 3.5–5.5 mm) 

and severe (pockets >5.5 mm) periodontitis were 

significantly associated with an increased risk of diabetes 

mellitus incidences, but significance was lost after 

adjusting for sex, smoking, BMI, triacylglycerol, 

hypertension, HDL-cholesterol and γ-glutamyl 

transpeptidase. 

 

Type II diabetes is preceded by an ill-defined period of 

systemic inflammation, leading to reduced pancreatic 

beta cell function, insulin resistance and increased beta 

cell apoptosis,. Periodontitis have a tendency to stimulate 

systemic inflammation. The oral cavity provides a means 

for the entry of periodontal organisms and their virulence 

factors into the circulation. 

 

Inflammation-mediated oxidative-stress pathways and 

advanced glycation end products (AGEs)-receptor for 

AGEs (RAGE) interactions provide considerable links in 

the periodontitis to diabetes direction. The periodontium 

is a highly vascular tissue and any inflammation there 

may serve as a gateway to the systemic circulation for 

bacterial products and locally produced inflammatory 

mediators. The infectious challenge leads to insulin 

resistance by modification of insulin receptor substrate-1 

by serine phosphorylation, altered adipocyte function 

with increased production of free fatty acids, and 

diminution of endothelial nitric oxide production. The 

process may further alter the function of pancreatic β-

cell, either by acting directly or through stimulation of 

free fatty acid production. In fact, cytokine-induced 

mechanisms have also been suggested to participate in 

the damage of β-cell or "burn-out" seen in animal obesity 

models. 

 

Hyperglycemia is a systemic condition that increases the 

concentration of glucose in the saliva and the gingival 

crevicular fluid. This leads to proliferation of various 

bacteria and toxins in the oral cavity. Hyperglycemia 

itself has also an indirect adverse effect. Hyperglycemia 

leads to the stimulation of the immune system's cells to 

release inflammatory cytokines. Elevated levels of 

proinflammatory mediators in the periodontal pockets 

result in osteoclastic activity leading to bone destruction. 

Diabetic microangiopathy, impaired immune response, 

and a lower resistance to infections contribute to the 

development of periodontitis in poorly controlled 

diabetic patients. 

 

The continuous exposure of collagen fibers to aldose 

sugars in the supporting periodontal ligaments induces 

their nonenzymatic glycation and oxidation. This 

glycation leads to changes in the physical properties of 

these molecules, reducing collagen solubility and 
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enhances the degradation of connective tissues. This 

results in accelerated degradation of the connective tissue 

and bone. 

Both Type I and Type II diabetes mellitus are associated 

with increased levels of systemic markers of 

inflammation.
[26]

 The elevated inflammatory state in 

diabetes contributes to both microvascular and 

macrovascular changes, and it is clear that 

hyperglycaemia can result in the activation of pathways 

that increase inflammation, oxidative stress and 

apoptosis.
[27]

 

  

Elevated serum levels of IL-6 and TNF-α have been 

demonstrated in diabetic and obese patients
[28] 

and serum 

levels of IL-6 and C-reactive protein (CRP) have been 

shown to predict future occurrence of type 2 diabetes 

mellitus.
[26]

 Elevated levels of CRP are often associated 

with insulin resistance, type 2 diabetes mellitus and 

cardiovascular disease.
[29]

 TNF-α and IL-6 are known to 

be the main inducers of acute-phase proteins, including 

CRP, and both have been shown to impair intracellular 

insulin signalling, potentially leading to insulin 

resistance.
[30,31]

 Serum levels of IL-6 and CRP are also 

raised in patients with periodontal inflammation, with 

IL-6 levels correlating with the extent of disease.
[32,33]

 

 

Studies have consistently demonstrated defects in 

polymorphonuclear leucocyte (PMN) activity in patients 

with diabetes, involving impaired phagocytosis, 

chemotaxis and microbicidal functions.
[34]

 PMNs require 

energy to function and these defects may be related to 

the metabolic changes that occur in diabetes.
[35]

 

 

In one study, recovery of several periodontal pathogens, 

including Aggregatibacter actinomycetemcomitans, 

Campylobacter rectus, Capnocytophaga spp, Eikenella 

corrodens, Fusobacterium nucleatum and Prevotella 

intermedia, was similar in both diabetic and non-diabetic 

participants, but significantly more individuals suffering 

from diabetes harboured P. gingivalis.
[36] 

Similarly, in a 

study of young Japanese individuals with type 1 diabetes 

mellitus, a greater proportion of participants with 

periodontal inflammation harboured P. gingivalis and P. 

intermedia than those who were periodontally healthy.
[37]

 

The role of swallowed periodontal bacteria in 

contributing to these effects has not yet been established, 

but it is clear from animal studies made that influencing 

the intestinal microbiota (for example, through the use of 

prebiotics, specific nutrients, or natural antibiotics) could 

potentially change satiety and insulin resistance and be 

of benefit in the management of diabetes.
[38,39]

 

 

Treatment considerations 

There is weak evidence made from the clinical trials that 

diabetics require more thorough and aggressive 

periodontal therapy than do non-diabetics with 

periodontal disease. Once the periodontal disease is 

controlled, and the patient with diabetes remains on a 

maintenance phase for strict plaque control for an 

interval of three months, the periodontal health will 

remain stable. Periodontal health may deteriorate more 

rapidly in patients with poorly controlled diabetes as 

compared to other patients, and may not respond well to 

traditional sanative therapy. Therefore, knowledge and 

attitude of patients towards metabolic control is an 

important factor for determining prognosis and recall 

intervals.  

 

The first steps in treating periodontal disease is scaling 

the teeth to remove the bacterial deposits. Malposed 

teeth, orthodontic appliances and poorly fitting 

prostheses can complicate these process because of 

improper cleaning of inaccessible areas. Educating the 

patient to maintain a proper oral care at home is also a 

standard part of the protocol for periodontal treatment 

and prevention. Other surgical interventions like deep 

scaling and root planning, which often reduce the 

number of subgingival microorganisms and shift the 

pathogenic flora to the nonpathogenic one, may be 

indicated to reduce the inflammation which could not be 

subsided by routine scaling procedure.Surgical 

procedures may be required to eliminate the pockets as 

they may lead to further complications such as 

periodontal abscess. For patients who do not respond 

well to initial therapy, antibiotics based on the results of 

microbial testing can be prescribed.
[40]

 Doxycycline is 

the commonest drug of choice because of antimicrobial 

effects; it inhibits metalloproteinase activity and 

glycolysation. While properly controlled diabetics can 

undergo all dental treatments without special 

precautions, the dentist must also be aware of the signs, 

symptoms and complications of an acute hypoglycemic 

attack. Signs and Symptoms of Acute Hypoglycemia are: 

• dizziness  

• pallor 

 • anxiety, including agitation 

• Sweating 

• tachycardia  

• weakness  

• hunger 

 

It is strongly advisable to have some form of rapidly 

absorbed glucose, when treating patients with diabetes in 

the emergency kit. To avoid an episode of hyperglycemia 

consider the following  

• The patient should be Schedule at the time of highest 

insulin activity. This depends upon the type of insulin 

used. It may vary from 30 minutes to eight hours post-

injection. 

 • The patient should be advised not to change their 

insulin regimen or diet prior to their treatment.  

• one should have a blood glucose monitor in the office 

or ask patient to bring theirs at the appointment.  

• Consider pre-operative sedation for anxious diabetic 

patients. 

 

Treatment of the underlying diabetes should also be 

managed by an endocrinologist with focus on patient 

education. The patient should be counselled regarding 
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the need of their dietary modifications, along with 

pharmacological management. 

 

CONCLUSION  

Major efforts should be directed toward prevention of 

periodontitis in patients who are at risk of diabetes. 

Diabetic patients with poor metabolic control should be 

re-called and checked after more frequently, especially if 

periodontal disease is already present. a routine oral 

examination should be included for every diabetic patient 

because, Patients with well controlled diabetes, who have 

good oral hygiene and who are on a regular periodontal 

maintenance schedule, have the same risk of suffering 

from severe periodontital disease as compared to that of 

non diabetic patients. 
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