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Abstract

When we think about dental health, focus is likely to be on preventing cavities, caries and decayed teeth but it's
important to pay attention to gums too. Gums play a major role not only in dental health, but in overall well-being of a
person. Gingival disease begins with bacterial growth in the mouth and may end- if not properly treated-with tooth

loss due to destruction of the surrounding tissue.
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Introduction

As per a WHO global review of oral health, despite great
improvements in the oral health of populations in several countries,
gingival problems still persists. This is particularly so among
underprivileged groups in both developing and developed countries.
Oral diseases such as dental caries, periodontal disease, tooth loss and
oral mucosal lesions are major public health problems worldwide [1].

What Causes Gum Problems?

Due to improper practice of dental hygiene, bacteria in the mouth
form plaque on teeth. Biofilm formed by colonizing bacteria that
accumulate naturally on the teeth release toxic substances that harm
the gums and cause them to become infected. Infection and
inflammation that result when body attacks the bacteria can degrade
gums and surrounding bone. One may experience exceptionally
swollen and painful gums that are likely to bleed.

Plaque and associated microflora have been widely accepted as the
primary cause of gum disease [2-6]. However, another school of
thought believes that the biofilm character of plaque allows for survival
of a diverse flora, including less acid-tolerant organisms, some of
which can produce ammonia from arginine or urea to counter
acidification. Evidence is presented by certain authors that both
supragingival and subgingival plaque have active oxygen metabolism
and that plaque bacteria, including anaerobes, have developed defenses
against oxidative stress. The finding that plaque bacteria produce a
variety of protective enzymes is a good indicator that biofilm
microflora may have some beneficial effects. The biofilm character of
plaque allows for population diversity and coexistence of aerobes,
anaerobes and microaerophiles. Agents that affect oxidative
metabolism offer possibilities for reducing the pathogenic activities of
plaque [7].

Apart from the contradictory viewpoints regarding etiological
significance of biofilm for gingivitis, many other factors can contribute
to or accelerate progression of periodontal disease. These include:

Hormonal changes

Such as those occurring during pregnancy, puberty, menopause and
monthly menstruation make it easier for gingivitis to develop.
Hormonal changes do not cause periodontal problems but may
aggravate pre-existing disease. The most marked changes are seen in
gingival vasculature [8].

Illnesses and certain diseases

This may affect the health of gingival tissues unfavorably. It is now
becoming widely recognized that certain systemic diseases, such as
osteoporosis, diabetes and immune disorders, may increase the risk for
periodontal disease. Oral conditions, such as periodontal infections,
may not only be indicators but also risk factors for important medical
outcomes. This represents a paradigm shift in thinking about causality
and the directionality of oral and systemic associations [9].

Systemic medications

These are known to cause Drug-induced gingival overgrowth.
Three drugs are most frequently implicated with gingival
inflammation are phenytoin, cyclosporine and the calcium channel
blockers. Case reports have implicated other drugs (e.g. sodium
valproate and erythromycin) but these are rare incidents [10].

A variety of risk factors for drug-induced gingival overgrowth have
been extensively discussed in literature [11]. Essentially, they are age
and other demographic variables, drug variables, concomitant
medication, periodontal variables, and genetic factors.

Any plaque-induced inflammatory changes within tissues are going
to exacerbate the expression of drug induced gingival overgrowth. This
finding suggests causality, with a patient’s oral hygiene being a
significant risk factor for both the development and the expression of
drug-induced gingival overgrowth [12-15], although reports to the
contrary have also appeared [16-18]. Furthermore, most of the
evidence supporting the relationship between bacterial plaque and
drug-induced gingival overgrowth has been derived from cross-
sectional studies, and in such studies it is difficult to determine
whether plaque is a contributory factor to or a consequence of the
gingival changes.
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Although there may be some debate as to the role of plaque and
gingival inflammation in drug-induced gingival overgrowth, there is
no doubt that improving a patient’s oral hygiene and reducing the
inflammatory component in the gingival tissue by nonsurgical means
does have an impact on this unwanted effect.

Health behaviours

The major health behaviors detrimental for gingival and
periodontal health are smoking and use of other forms of tobacco,
diets high in saturated fats and sugars and low in fibre, fruit and
vegetables.

Not only oral disease but many other diseases which are increasing
in industrialized and developing societies and are the main cause of
premature morbidity and mortality are attributed at least in part to
diet [19]. Numerous expert committees have concluded that particular
diets, namely those high in saturated fatty acids, non-milk extrinsic
sugars and low in polysaturates, fiber and vitamins A, C and E are
associated with conditions such as coronary heart disease, stroke,
diabetes, cancers, obesity and oral disease [20-22]. Increasing scientific
evidence from epidemiological, clinical and other relevant research has
been accumulated to show that an unbalanced and processed food diet
is a causative factor in a range of diseases, including gingival and
periodontal disease.

Tobacco use is a risk factor for oral cancer, oral mucosal lesions,
periodontal disease, impaired healing after periodontal treatment,
gingival recession, and coronal and root caries. Available evidence
suggests that the risks of oral disease increase with greater use of
tobacco either in smoked or smokeless form.

Smoking makes it harder for gingival tissue to repair itself as it
reduces blood supply. Deficiencies of neutrophil function often results
in increased susceptibility to periodontitis in smokers [23].

Clinical parameters including probing pocket depth, clinical
attachment loss were found to be increased in smokers compared to
non-smokers. However, it is interesting to note that certain studies
have shown decrease in bleeding on probing and reduced
inflammatory response for plaque accumulation among smokers as
compared to non-smokers [24,25]. These changes have been
implicated, by various investigators, to altered microvasculature of the
gingival connective tissue and increased thickness of epithelium
among smokers, which mask the signs of inflammation [26-28].

The deleterious effects of smokeless tobacco use are perhaps not as
well-known as those produced by smoking [29]. The relationship
between smokeless tobacco use and periodontitis has also been the
subject of scientific inquiry, although there are few such studies in
comparison with many that have examined the association between
smoking and periodontitis [30]. Smokeless tobacco use has been
recognized as a cause of cancer [31]. Other oral effects of smokeless
tobacco include leukoplakia, periodontal disease, and delayed wound
healing and dental caries [32-36]. Individual cases of ANUG, gingivitis
and periodontitis have also been reported [37], but a clear relationship
does not exist between a generalized periodontal condition and
smokeless tobacco use [32,38]. Gingival recession and attachment loss
have been shown to occur in the area adjacent to where the smokeless
tobacco is held [38-41], but some authors believe that gingival
recession occurs only in smokeless tobacco users who exhibit co-
existing gingivitis [37]. Gingival recession has been reported in
smokeless tobacco users by many, but not all clinical surveys [38]. The
recession has been postulated to be a result of mechanical injury from

either the abrasive nature of smokeless tobacco products or from
vigorous tooth brushing at the site of placement [42].

Electronic cigarettes are a relatively new addition to the family of
nicotine containing products. These are battery-powered devices that
convert nicotine into vapor [43].

E-cigarettes are new, so new, that the effects are relatively unknown.
Effects of E-cigarettes on oral biology and health in general are
catching attention of researchers in health fields. No conclusive studies
have been done as of now to find out if nicotine vapors from these new
age cigarettes can affect the oral flora and have gingival and
periodontal effects similar to those of conventional smoking.

Poor oral hygiene habits

Such as not brushing and flossing on a daily basis, make it easier for
gingivitis to develop.

Family history of dental disease

This can be a contributing factor for development of gingivitis.
Despite meticulous oral hygiene habits, genetically susceptible
individuals may be 6 times more likely to develop periodontal disease
[44].

Adult periodontitis is estimated to have approximately 50%
heritability, which remains unaltered following adjustments for
behavioral variables including smoking [45].

Signs and Symptoms

More than three-quarters of Indian adults over the age of 35 suffer
from some or other form of gum disease. While most people with
gingival disease have the less severe form, called gingivitis, between 5
to 15% of the population has a much more serious type known as
periodontitis. This ongoing process of destruction of soft and hard
tissue surrounding the teeth may manifest as one or more of the
following signs and symptoms:-

Red, swollen or tender gums

Sore and painful gums

Gums that bleed during or after tooth brushing
Persistent bad breath or bad taste in mouth
Receding gums

Loose or shifting teeth

Formation of deep pockets between teeth and gums

Stippling may disappear giving a smooth and shiny appearance to
gums

In mild cases of gingivitis, patients may not even know they have it;
however the condition should be taken seriously and addressed
immediately.

Professional and Home Care for Gingival Health

Focus of prevention or treatment for gingivitis is on removal of the
etiologic agent, plaque. Therapy is aimed at reduction of oral bacteria,
and may take the form of regular periodic visits to a dentist along with
adequate home care.
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Although it may be possible under controlled conditions to remove
most plaque with a variety of mechanical oral hygiene aids, many
patients lack the motivation or skill to attain and maintain a plaque-
free state for significant periods of time [46-48]. Clinical trials also
indicate that self-administered plaque control programs alone, without
periodic professional reinforcement, are inconsistent in providing
long-term inhibition of gingivitis [49-51].

Many patients with gingivitis have calculus or other associated local
factors (eg, defective dental restorations) that interfere with personal
oral hygiene and the ability to remove bacterial plaque. An acceptable
therapeutic result for these individuals is usually obtained when
personal plaque control measures are performed in conjunction with
professional removal of plaque, calculus, and other local contributing
factors [52,53].

Removal of dental calculus is accomplished by scaling and root
planing procedures using hand, sonic, or ultrasonic instruments. The
therapeutic objective of scaling and root planing is to remove plaque
and calculus to reduce subgingival bacteria below a threshold level
capable of initiating clinical inflammation.

The success of instrumentation is determined by evaluating the
periodontal tissues following treatment and during the maintenance
phase of therapy.

The use of topical antibacterial agents to help reduce bacterial
plaque may be beneficial for the prevention and treatment of gingivitis
in some patients [54-56].

A number of these agents in oral rinses and dentifrices have been
tested in clinical trials [54]. However, to be accepted by the American
Dental Association (ADA) Council on Dental Therapeutics as an
effective agent for the treatment of gingivitis, a product must reduce
plaque and demonstrate effective reduction of gingival inflammation
over a period of at least 6 months. The agent must also be safe and not
induce adverse side effects.

Three medicaments have been given the ADA Seal of Acceptance
for the control of gingivitis. The active ingredients of one product are
thymol, menthol, eucalyptol, and methyl salicylate [55]. Active
ingredients in the other two are chlorhexidine digluconate and
triclosan [55]. If properly used, the addition of a topical anti-plaque
agent to a gingivitis treatment regimen for patients with deficient
plaque control will likely result in reduction of gingivitis [56].
However, experimental evidence indicates that penetration of topically
applied agents into the gingival crevice is minimal [57]. Therefore,
these agents are useful for the control of supragingival, but not
subgingival plaque. Among individuals who do not perform excellent
oral hygiene, supragingival irrigation with and without medicaments is
capable of reducing gingival inflammation beyond that normally
achieved by toothbrushing alone. This effect is likely due to the
flushing out of subgingival bacteria [58].

Furthermore, oral Non-Steroidal Anti-Inflammatory Drug
(NSAID) rinses are a relatively new treatment modality for treating
inflammation in the oral cavity. NSAIDs such as ibuprofen or
diclofenac can be used as mouthwashes to treat inflammation and
infection of gums [59]. These drugs used in topical form are effective
at alleviating pain and inflammation symptoms and are well tolerated
in patients with painful inflammatory conditions of the oral cavity
[60].

Recent line of NSAID research has focused on the development of
daily topical administration forms such as gels, toothpastes and rinses,

as many of the compounds like flurbiprofen are readily absorbed
through the gingival tissues. In general, NSAIDs are lipophilic and
easily penetrate into the oral and gingival tissues to rapidly inhibit
local gingival crevicular fluid PGE 2 levels within 1 h [61,62]. Topical
administration of NSAID formulations helps overcome a wide range
of systemic side effects such as gastric irritability, dyspepsia and more
seriously gastric bleeding. Topical NSAIDs like 0.3 mg flurbiprofen gel
have shown benefit in the treatment of periodontitis [62]. Data on the
efficacy of a topical ketorolac rinse have also been presented by
Jeffcoat et al. [63] According to them, rinsing twice daily with 0.1%
ketorolac tromethamine significantly reduces alveolar bone loss and
gingival crevicular fluid PGE2 levels.

Diclofenac is a powerful anti-inflammatory and analgesic drug that is
well suited for local use in the oral cavity. Diclofenac competes with
arachidonic acid in a dose-dependent manner for binding with platelet
COX. This results in decreased production of PG and thus reduces
inflammation, swelling and pain. The drug also affects
polymorphonuclear leukocyte function in vitro, thereby reducing
chemotaxis, superoxide toxic radical production and neutral protease
production and, thereby, reducing inflammation [64,65]. If the patient
is diagnosed early on, and treatment is prompt and proper, gingivitis
can be successfully reversed. Treatment involves care by a dental
professional, and follow-up procedures carried out by the patient at
home. Dentist explains to the patient importance of oral hygiene and
educates him in appropriate brushing and flossing techniques.
Maintenance phase of the treatment involves periodic follow up
appointments. Periodic monitoring of periodontal status and
appropriate maintenance procedures should be part of the long-term
treatment plan for managing chronic periodontitis [54]. Although
experimental studies have demonstrated very successful treatment
outcomes when patients are professionally maintained at 2-week
intervals [66], such a program is impractical for most chronic
periodontitis patients. Therefore, to maximize successful therapeutic
outcomes, patients must maintain effective daily plaque control. It also
appears that in-office periodontal maintenance at 3 to 4 month
intervals can be effective in maintaining most patients [67].

Way to Healthy Gums

Oral health is determined by diet, hygiene, habits, alcohol use, stress
and trauma. In addition to socio-environmental determinants, gum
disease is highly related to these lifestyle factors, as well as protective
factors such as periodic dental visits and good oral hygiene. Gingivitis
and periodontitis qualify as major public health problems owing to
their high prevalence and incidence in all regions of the world, and as
for all diseases, the greatest burden of these diseases is on
disadvantaged and socially marginalized populations. Gingivitis can be
prevented by performing a regular oral hygiene regime that includes
daily brushing and flossing, along with a healthy diet and avoidance of
substance abuse.

Maintenance of oral hygiene

Healthy habits and good oral hygiene, including daily brushing and
flossing, are critical in preventing gum disease and maintaining good
oral health.

Correct tooth brushing is the first defence against gingival and
periodontal disease. It's worth investing some quality time educating
and training the patient in healthy tooth brushing habits. Patients with
gingival recession should be advised to avoid too frequent and
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vigorous brushing as it does not only deteriorate the local oral
environment but can also lead to more serious consequences like
systemic bacteremia if left unwatched. Transient bacteremias are well
tolerated by healthy individuals but may increase endocarditis risk in
patients with cardiac conditions. Patients who flossed daily developed
no bacteremias but the patients who delayed flossing from 1 to 4 days
developed bacteremias 86% of the time. It is important that patients
who have a history of rheumatic fever and those who have internal
prosthetic devices be cautioned regarding sporadic flossing [68].

In adults, the combination of twice-daily tooth brushing and daily
flossing results in a 67% reduction in gingival bleeding; twice-daily
tooth brushing alone results in a 35% reduction. Different techniques
of toothbrushing have been evolved. Each technique has its pros and
cons, but no technique is superior to others [69,70]. Current opinion
favours the use of Bass method or modified Bass method, however
choice is left to the patients as long as he /she is able to brush properly
his/her teeth without injuring hard and soft tissues

Use of electric toothbrushes that rotate at 4200 times/min is
recommended for those who lack manual dexterity. Powered
toothbrushes with unique sensing and controlling technology have
been found to have higher interproximal access efficacy compared to
manual toothbrushes [71]. Power of these new generation tooth
brushes is in terms of the number of strokes they provide to remove
the accumulated plaque. Manual tooth brushes can provide just 300
strokes per minute in contrast to the 3,000 to 7,500 strokes per minute
provided by electrically powered tooth brushes.

Interproximal devices, namely interproximal brushes, are more
effective for reducing interproximal plaque and gingivitis than are
flossing or brushing alone [72,73].

Toothbrushes should be replaced monthly to avoid harboring
bacteria. A worn toothbrush is less effective than a new toothbrush for
plaque removal and control of gingivitis [74].

Apart from mechanical cleaning aids which include tooth brushing,
flossing and interproximal brushes, many authors have reported
efficacy of indigenous agents like neem mouth rinse in reducing
inflammatory effects of plaque induced gingivitis. 0.19% Azadirachta
indica (neem) has been found to have significant anti-inflammatory
property. Thus, it can be used as an adjunct to mechanical therapy for
treating plaque induced gingivitis [75,76]. Patel and Ventakrishna
reported a significant reduction in probing depth and gain in clinical
attachment level by its use [77].

0.6% triphala mouth wash has been reported to reduce plaque
scores, improve gingival health and have an inhibitory effect on
bacterial count [77]. Triphla is Composed of the fruits of three trees,
Indian gooseberry Amalaki (Embilica officinalis), Bibhitaki
(Terminalia beleria), and Haritaki (Zerminalia chebula), and is
mentioned throughout the ancient literature of Ayurvedic medicine as
a tonic, highly prized for its ability to regulate the process of digestion
and elimination. Study done by Maurya et al. supports the use of
Triphala for the cure of periodontal diseases [78]. Jagtap and Karkera
have also tested the efficacy of Triphala mouthwash in the inhibition
of Streptococcus counts and have reported promising results [79].

Green tea has also been studied to have inhibitory effect on
periodontal pathogens and destructive periodontal diseases [80].
Epigallocatechin-3-gallate, a major ingredient of Green tea catechins ,
has been reported to exert a variety of biological effects, including
antioxidant, antibacterial, anti-inflammatory and anticarcinogenic

activities. Additionally, it has been reported that this ingredient
inhibits lipopolysaccharide (LPS)-induced inflammatory cytokine
production [81-83].

Diet

It’s a well-documented fact that one becomes what he eats. Balanced
diet is a crucial part of life style towards healthy non bleeding gums
[84,85]. According to the American Dietetic Association, “nutrition is
an integral component of gingival health [86].” Patients prone to
gingivitis should be advised to eat a balanced diet rich in whole grains,
fruit, and vegetables and practice good oral hygiene to maximize oral

and systemic health.

Drinking plenty of water increases production of saliva, which has a
protective effect on gingival health by reducing plaque accumulation.

If it is not possible to brush after eating sweets, rinsing the mouth
with plain water can reduce the bacterial level by 30%.

Probiotics, defined by WHO in 2002 as “live microorganisms which
when administered in adequate amounts confer a health benefit on the
host” [87] (WHO 2002) is the recent addition in the field of effects of
diet on health. Traditionally, probiotics have been associated with gut
health, and most clinical interest has been focused on their use for
prevention or treatment of gastrointestinal infections and diseases;
however, during the last decade several investigators have also
suggested the use of probiotics for oral health purposes. Just as there
are bacterial species associated with oral diseases, there are also species
that seem to be associated with oral health [88-90]. The general
mechanisms of probiotics can be divided into three main categories:
normalization of the microbiota, modulation of the immune response,
and metabolic effects [91,92]. Probiotic is chewing gums [93],
probiotic tablets [94] and probiotic milk [95] and other dietary
formulations containing microorganisms such as Lactobacillus reuteri
[96] have been studied to combat inflammation in the oral cavity by
reduction of pro inflammatory cytokines in gingival crevicular fluid
(GCF).

The first studies of the use of probiotics for enhancing oral health
were for the treatment of periodontal inflammation [97]. Patients with
various periodontal diseases, gingivitis, periodontitis, and pregnancy
gingivitis, were locally treated with a culture supernatant of a L.
acidophilus strain. Significant recovery was reported for almost every
patient. There has been significant interest in using probiotics in
treatment of periodontal disease. The probiotic strains used in
combating periodontal conditions include L. reuteri strains, L. brevis
(CD2), L. casei Shirota, L. salivarius WB21, and Bacillus subtilis. L.
reuteri and L. brevis. They have been reported to improve gingival
health, as measured by decreased gum bleeding [93,96,98]. The use of
probiotic chewing gum containing L. reuteri ATCC 55730 and ATCC
PTA 5289 also decreased levels of pro-inflammatory cytokines in GCF,
100 and the use of L. brevis decreased collagenase activity and other
inflammatory markers in saliva [98]. The use of L. casei Shirota
decreased PMN elastase and MMP-3 activities in GCF, and gingival
inflammation was lower in the group consuming the probiotic
product, as measured by MPO activity after a four-day period of
experimental gingivitis [99]. B. subtilis seemed to reduce the number
of periodontal pathogens [100]. Use of tablets containing L. salivarius
WB21 has been shown to decrease gingival pocket depth, particularly
in high-risk groups such as smokers, and also affect the number of
periodonto pathogens in plaque [94,101].
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Remineralisation potential, antiplaque and anti-gingivitis effects of
xylitol and sorbitol sweetened chewing gums has also been well
documented in literature. Consuming xylitol candies or chewing gums
on a regular basis has been studied to reduce both Plaque and Gingival
Index scores [102,103]. Prolonged use of xylitol or xylitol containing
chewing gum acts by reducing Streptococcus mutans counts in plaque
and saliva and at the same time fostering remineralization of early
caries lesions. Regular use of xylitol does not only reduce the
acidogenic potential and adhesiveness of plaque [104] but also
increases its mineral content. Acid neutralizing properties of sugar free
gums can be further accentuated by adding ingredients like
chlorhexidine and ureum [105]. The plaque-growth retarding
properties of Chlorhexidine-containing chewing gum have been
shown to equal that of a Chlorhexidine mouthwash. Ureum added to a
sugar-free chewing gum helps to neutralize plaque acids by liberating
basic ammonia.

Avoid substance abuse

In addition to the general health risks posed by tobacco, alcohol and
other types of substance abuse, they have a considerably detrimental
effect upon gingival health.

In ‘The World Oral Health Report’ published by WHO, it is stated
that “The rapidly changing (oral) disease patterns throughout the
world are closely linked to changing lifestyles which include diets rich
in sugars, widespread use of tobacco and increased consumption of
alcohol”[106].

Increase in the consumption of alcohol and intake of tobacco in
smoked or smokeless form is the major cause of increase in prevelance
and incidence of gingivitis and periodontitis.

Cigarette smokers have been found to have a statistically significant
higher risk of severe periodontitis than non-tobacco users [107].

Alcohol abuse is also associated with increased likelihood of
gingival disease. Occurrence of periodontitis among alcohol users is
high and the frequency of alcohol consumption increases the odds of
periodontitis incrementally mainly in smokers [108].

Conclusion

Healthy gums are a foundation not only for healthy teeth but for a
healthy body as well. Three out of four people may suffer from gum
disease during their lifetime, without even knowing it. If left untreated,
gum problems can lead to severe and irreversible damage.

The first key to prevent periodontal conditions is considered to be a
change in the health behavior of the individual. It is true that excessive
drinking and smoking, overeating and faulty nutrition has deleterious
effects on oral health [109].

The term “lifestyle” is taken to mean a general way of living based
on the interplay between living conditions in the wide sense and
individual patterns of behavior as determined by sociocultural factors
and personal characteristics. The way in which an individual lives may
produce behavioral patterns that are either beneficial or detrimental to
health.

The concept of a healthy lifestyle being directly related to oral
health has been stressed upon by several authors [110-112] in the past
and they found that people with an active and healthy lifestyle had
fewer symptoms in teeth and gums than those with inactive ones.

The concept of lifestyle is something more than behavior; it is a way
of life and studied as broadly as possible. There is a strong association
of lifestyle, education level, and socioeconomic position with
periodontal diseases.
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