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Review Article

ABSTRACT

A severe inflammatory response that eventually destroys the underlying tissue characterizes
periodontal diseases, which have a mixed microbiological origin. Several local or systemic risk
factors can impact the appearance and progression of periodontal diseases. Although it can affect
infants and teenagers as well, periodontal disease is more common in adults. The degree of tooth
plague development and gingival tissue degradation determines the prevalence of periodontal
disorders. One of the most important characteristics of severe and persistent periodontitis is site
specificity. The degree of attachment loss and tooth bone loss determined by the depth of the
periodontal pocket determines the severity of this illness. This review article discusses the
aetiology, diagnosis, medical management, and pathophysiology of periodontal disease.
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1. INTRODUCTION

All supporting tissues of teeth, including gingiva,
periodontal ligament, cementum, alveolar bone,
and so on, are affected by periodontal diseases,
which include a broad spectrum of inflammatory
illnesses that degenerate the periodontium and
ultimately result in tooth loss [1]. An infection of
the periodontium is called periodontitis. In
contrast, the terms "dont" and "itis" denote teeth
and inflammation, respectively, and "perio" refers
to the gingiva and other tissues surrounding
teeth. Thus, "periodontitis" refers to long-term
dental cementum, alveolar bone, and gingiva
inflammation. The World Health Organization
(WHO) states that it is a chronic illness that
spreads widely around the globe [2,3]. There are
two primary types of periodontal diseases, which
are characterized as inflammatory conditions
brought on by pathogenic microorganisms
arranged in  biofiims around the teeth.
Periodontitis, on the other hand, corresponds to
a deeper condition linked to the deterioration of
tissues supporting teeth and can result in tooth
loss. Gingivitis is a superficial and reversible
infection of the gingiva without destruction of the
alveolar bone. The aetiology of periodontal
illnesses is closely associated with
periodontal bacteria, including Aggregatibacter
actinomycetemcomitans, Porphyromonas
gingivalis, and Prevotella intermedia [4,5]. It has
been determined that systemic diseases, ranging
from ageing, smoking, and psychological stress
are significant risk factors for periodontitis [6,7].
Severe periodontitis affects 5-20% of adult
populations worldwide and can lead to tooth loss.
Any of the numerous types of periodontitis,
including aggressive, chronic, and those that
occur as a symptom of systemic disorders, can
affect children and adolescents. It is now widely
accepted that nearly all types of periodontal
disease are caused by mixed microbial
infections, in which particular harmful bacterial
populations coexist [8]. As the most common
type of periodontal disease, gingivitis affects up
to 90% of people. This word refers to the
inflammation of the gingiva brought on by the
build-up of dental plaque, or germs and debris
between the gum line and the tooth. Gingivitis is
a reactive illness that can be treated with better
dental hygiene. When gingivitis is no longer the
only periodontal condition present and has
developed into a damaging, irreversible, and
chronic inflammatory disease state, it is called
periodontitis. At that point, the bacteria have a
greater opportunity to enter the surrounding
periodontium and tissues. This sets off the host's

defense mechanism against the invasive
microorganisms.  Nevertheless, the host's
defenses against the germs also cause the
periodontium to be destroyed in the process.
Periodontitis causes the periodontium to lose its
connection, which then causes alveolar bone
loss and may lead to the loss of the afflicted
tooth [9-11]. A diagnosis is the acknowledgement
that a condition exists. The identification of
diverse indications and symptoms in the
periodontal tissues that signal a decline in health
is the first step towards a clinical diagnosis of
periodontal disease. A thorough understanding of
periodontal health is necessary for the diagnosis
of periodontal disease. Only the gingival tissues
of the healthy periodontium can be directly seen,
and they are described as being stippled, pale
pink or coral pink in Caucasians, and varying
degrees of pigmented in other ethnicities. It is
closely tailored to the underlying tissues, and
when it meets the tooth, it has a knife-edge
margin. When there is no pathology, the gingival
edge is found at the cemento-enamel junction. It
has a scalloped edge arrangement that is lowest
buccally and lingually and highest interdentally,
where it forms the interdental papilla. Where it
borders the tooth, there is a 1-3 mm deep
gingival fissure. When gently prodded, there is
no blood from the crack. A tiny amount of gingival
crevicular fluid, or interstitial fluid, will be visible
in the health crevice. The free gingival margin is
formed by the lateral wall of the crevice. The
attached gingival, whose breadth ranges from 1
to 9 mm and has a stippled surface, extends
from the most apical extent of the free gingival to
the mucogingival junction. This mucoperiostium,
which is a keratinized mucosa that is well-suited
to withstand damage, is an immobile tissue that
is firmly attached to the bone [9,12-14].
Periodontitis, often known as periodontal
disease, is the primary term for the ailment that
causes a space known as a "periodontal pocket"
between the gingiva and the tooth. The
development of microbial plague determines the
disease's severity. Many techniques have been
used for this disease's screening and
assessment, leading to the determination of the
periodontal ligament's degree of severity. There
are numerous techniques available to diagnose

periodontal disease, including tissue
engineering, hematological screening, laser
treatment, and radiography. Depending on

the disease's chronology, a variety of therapeutic
options-both  surgical and non-surgical-are
available to slow the disease's advancement.
Maintaining  proper dental hygiene and
providing intensive care are the two
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main ways in which this disease is maintained
[15-17].

2. HISTOPATHOLOGY

The histology of periodontal disorders was
initially characterized by Page and Shroeder. The
progression of the disease occurs in four
separate stages, each of which considers the
tissue's histological and clinical appearances.
The first lesion is identified by a plaque that
causes vascular alterations and the production of
intercellular gaps, which raises the quantity
of gingival crevicular fluid (GCF).
Polymorphonuclear neutrophils are drawn to the
lesion site by adhesion molecules. T cells
particularly change the local fibroblast
population. Clinically, the lesion is benign at this

point. It is referred to as the early lesion
as redness appears there. PMNs
(polymorphonuclear neutrophils) invade the

region and eliminate the apoptotic fibroblasts.
Collagen fiber disintegration brought on by the
invasion also creates more room for infiltrates.
The matrix of marginal connective tissue is
degrading. Leukocyte aggregation and B cells,
either plasma cells or lymphocytes, are the main
factors influencing the formed lesion. They start
the site's transformation by converting the
junctional and sulcular epithelium into the pocket
epithelium. The pocket epithelium is delicate and
highly porous. Clinically, this shows up as
bleeding when the gingival tissues are gently
prodded. The last phase is a transition to
periodontitis and is referred to as an advanced
lesion. The migration of biofilm to the pocket
produces the advanced lesion and provides a
perfect environment for the growth of anaerobic
bacteria. Histologically and clinically, there is an
irreversible loss of connection and bone loss.
This stage is characterized by the loss of alveolar
bone and gingival fibers. The microbial
components themselves have a significant
influence on this lesion, which can result in
various modifications based on the organism and
host [18,19].

3. EPIDEMIOLOGY

Periodontal disease is the most prevalent dental
disease worldwide, affecting up to 90% of the
population. According to cross-sectional studies
conducted in the United States alone, up to 80%
of adults have had periodontal disease at some
point in their lives, and about 50% of persons
presently have gingivitis. It has been
demonstrated that some groups are more likely
to develop periodontal diseases. These

demographics include men, African Americans,
and the elderly. A severe case of periodontitis
was also linked to lower levels of education and
income [1,20]. Comprehensive nationwide data
on the prevalence of periodontal disease are
provided by the nationwide Oral Health Survey of
India (2002). Nevertheless, there isn't a yearly or
five-yearly oral health survey conducted in India
to actively track the prevalence of disease.
Furthermore, periodontal epidemiological
approaches have not proved reliable, in contrast
to tooth caries. Changes in measurement
instruments, probing sites, the amount of oral
cavity analyzed, and the kinds of probes
employed by oral epidemiologists are the causes
of this discrepancy. Additionally, because
periodontal disease is a chronic condition and
surveys are expensive, it is not possible to
regularly monitor the condition. The combination
of these variables is to blame for the dearth of
sufficient information and, consequently, the low
priority of oral health initiatives [21].

4. ETIOLOGY

A number of variables, including both patient-
specific risk factors and poor oral hygiene, can
lead to periodontal disorders. One can categorize
the risk factors into two groups: those that can be
changed, such as smoking, oral hygiene,
diabetes mellitus, pregnancy, and age; these that
cannot be changed, such as inheritance and
genetic illnesses. The onset and progression of
periodontal diseases are significantly influenced
by poor oral hygiene practices. Bad dental
hygiene habits can cause germs and plague to
accumulate on teeth, which can cause gingivitis
and eventually lead to periodontitis. Studies have
shown that there is a clear correlation between
the severity and prevalence of periodontal
illnesses and the amount of dental plaque that
accumulates on teeth. Insufficient dental hygiene
can allow the anaerobic microorganisms that
cause periodontal ilinesses to spread to deeper
parts of the periodontium, where they can do
their damaging work. Aggregatibacter
actinomycetemcomitans, Porphyromonas
gingivalis, Treponema denticola, and Tannerella
forsythia are the principal bacteria implicated in
periodontitis. These organisms cause
inflammation when they are let to delve far into
the periodontium because they cause the host to
release inflammatory mediators and other
defensive substances [22—-25]. Tobacco smoking
is the most notable significant modifiable risk
factor for periodontal disorders. The odds ratio
between smoking and chronic periodontitis is 5.4,
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Fig. 1. Periodontal diseases

meaning that it can raise the risk of periodontal
disorders by a factor of 5 to 20. Furthermore,
compared to non-smokers, tobacco users had
higher rates of bone loss, attachment loss, deep
periodontal pockets linked to the illness, and
tooth loss. Tobacco smoking is linked to a
marked decline in treatment efficacy in addition
to a heightened severity of periodontal disorders.
Another significant risk factor for periodontal
diseases is diabetes mellitus. This illness is
linked to specific pathologic processes, like
slowed wound healing, that promote periodontal
degradation. The complications category
contains more relationships between diabetes
mellitus and periodontal disorders. Compared to
individuals without or with mild periodontal
disease, those with diabetes mellitus who have
severe disease have a higher chance of dying
[25-32]. Hormone changes brought on by
pregnancy have been demonstrated to incite an
inflammatory response that is connected to
periodontitis and gingivitis. Maternal hormones
have been demonstrated to positively link with
Porphyromonas gingivalis levels, a crucial
bacterium in the advancement of periodontal
disease, for reasons that are still unclear. It has
been demonstrated that hyper- and
hypoestrogenism both contribute to gingivitis.
Age is a risk factor for periodontal diseases that
cannot be changed and has been extensively

studied in the literature. It has been
demonstrated that older people respond to
plaque deposition with a more severe

inflammatory response that includes more
inflammatory cells. The deterioration of the
periodontium is more likely to occur in elderly
people due to this inflammatory cell
accumulation. Furthermore, because aging is
linked to a decline in dexterity, oral hygiene
practices are typically less proficient in older
adults. Higher levels of plaque are the
consequence, and this is a known risk factor for
the emergence of periodontal disorders.
Moreover, studies have shown that those 60 to
90 years old have higher clinical attachment loss
(CAL) than people under 5050 years old. Finally,
it has been demonstrated that a number of
genetically associated systemic disorders can
present as periodontal diseases. The research
has also shown the origin of the development of
periodontal diseases within these systemic
disorders. These conditions include Crohn's
disease, Down syndrome, and Ehlers-Danlos
syndrome (types IV and VIII) [33-42].

5. PATHOPHYSIOLOGY

The disease is initiated and spread by
commensal oral bacteria through a process
known as dysbiosis, or microbial imbalance. Up
until a treatment measure is implemented or the
disease process destroys the tooth and
associated structures, perhaps leading to the
loss of the tooth, the disease progresses
cyclically with periods of activity and quiescence.
An increasing number of anaerobic bacteria,
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Fig. 2. Pathophysiology of the periodontal disease

including  Porphyromonas  gingivalis and
Aggregatibacter actinomycetemcomitans, occupy
deeper periodontal pockets as periodontal
disease advances from gingivitis to periodontitis,
inciting an inflammatory response in the host.
Tumor necrosis factor-alpha (TNF-a), matrix
metalloproteinases (MMPs), interleukins (IL-1
and IL-8), and other neutrophil and macrophage
chemicals are produced and distributed during
this reaction. C-reactive protein (CRP) is a
biomarker of inflammation. An increased level of
CRP in the serum indicates a possible correlation

between cardiovascular pathology and the
inflammation caused by periodontitis.
Furthermore, smoking accelerates the

progression of the illness by creating an
environment that is more conducive to the
proliferation of periodontal bacteria
[10,23,38,43,44].

6. CHALLENGES ASSOCIATED WITH
PERIODONTAL DISEASE

Tooth loss is one of the most well-known and
immediate effects of periodontal disease. As the
disease progresses, the periodontium-which
includes the alveolar bone and periodontal
ligament that typically support the teeth-becomes
more and more destroyed. Nevertheless, studies

have demonstrated a connection between
periodontal disease and a number of systemic
ilinesses, including diabetes mellitus,
cardiovascular disease, and pregnancy
difficulties such premature low birth weight
babies. It has been demonstrated that those with
diabetes mellitus have a higher chance of
developing periodontal disease. Patients with
severe periodontal disease and type 2 diabetes
mellitus are projected to be 3.2 times more likely
to die than those with diabetes without
periodontal disease. Enhanced collagenolytic
activity leading to an accelerated periodontal
disintegration and compromised wound healing
and host responses are some of the hallmark
pathological mechanisms of this relationship. The
increased severity of these symptoms is also
linked to poorly controlled diabetes. Given that
periodontal disease has been linked to
hyperglycemia, poor glycemic control, and
decreased glucose tolerance, it is possible that
periodontal disease could be the initial cause of
insulin resistance. Moreover, the hyperglycemia
that this group experiences may facilitate the
growth of the bacteria that cause periodontal
disease, making it more severe in diabetics
[22,38,45-48]. Cardiovascular illness is linked to
periodontal disease. As was previously
established, people with periodontal disease
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have been shown to have higher levels of C-
reactive protein (CRP), a critical indicator of
inflammation. Additionally, there is a correlation
between CRP and cardiovascular events and
disease. Atherosclerosis and the bacterial level
present in periodontal disease are directly
related. But so far, no causal connection has
been proven. Preterm low birth weight babies are
another serious consequence linked to
periodontal disease. The presence of periodontal
disease in mothers and the birth weight of their
children are significantly correlated. Previous
studies have demonstrated a tendency for
newborn birth weight to decline when periodontal
disease progresses from none to severe [38,49—
57].

7. DIAGNOSIS

Comparing results to a normal periodontium is
necessary for the identification of periodontal
disorders. This comparison makes use of
radiographic bone levels assessment,
periodontal probing, and ocular inspection.
Stippled, pale pink gingiva that is perfectly
matched to the underlying bone makes up the
normal periodontium. There is a 1 to 3 mm
physiological sulcus between the gingiva and the
tooth, which is generally not bleeding. In
contrast, symptoms of periodontal disease
include pain, foul taste or odor, radiographic
bone loss, clinical attachment loss, periodontal
pocketing, and active bleeding in response to
minimal or no tissue stimulation. A patient with
periodontitis will have alveolar bone loss near a
deep periodontal probing depth on their
radiographs. These results imply that the
periodontal bacteria that are actively inducing the
host response are located in a deep periodontal
pocket connected to the tooth. The related tooth
will become mobile and finally fall out if the bone
loss is not corrected, leading to insufficient tooth
support [9,10].

7.1 Vitality Test

To determine a tooth's pulp vitality, an electric
pulp tester or thermal stimuli are utilized [58].

7.2 Radiograph

The prognosis of patients is determined by
periapical radiography, bitewing radiography,
panoramic X-ray, or by a combination of all of
these. A radiograph gives specific details on the
patient's dental health. A radiograph can be used
to determine the pattern and quantity of bone

loss as well as the degree of bone loss and
depth of the periodontal pocket [59].

7.3 Additional tests

Comprehensive hematological evaluation. a test
for blood glucose. Monetary plaque sampling, or
INR [60,61].

8. PERIODICTIONAL DISEASES:
MEDICATION-BASED MANAGEMENT

A step-by-step method is wused to treat
periodontal disease, starting with more
conservative measures. A professional dental
cleaning, which involves scaling the teeth and
root planning to remove dental calculus and
plaque from both above and below the gum line,
is the first step in treating any kind of
periodontitis. The patient's at-home oral hygiene
regimen is enhanced by the dental professional's
oral hygiene instructions, which constitute a
significant component of this dental cleaning.
After the cleaning appointment, the patient needs
to go back to the dentist for a reevaluation of
their periodontal status. This entails an
examination to evaluate how the periodontium is
doing and to assess the depth of the probing to
see if the disease process has been stopped.
Periodontitis is a chronic ailment that might
reactivate in the right circumstances, therefore
even if the condition is verified resolved, the
patient should still visit the dentist for routine
cleanings. Treating risk factors is the primary
step in managing periodontal disease. One of the
main causes of periodontal disease is poor
dental hygiene. Promoting appropriate self-
performed oral hygiene as well as periodic
professional maintenance, contingent on each
patient's risk, are key components in the
prevention of bad oral hygiene practices.
Brushing, flossing, and rinsing are the three daily
steps in the self-care regimen that is advised. It's
also advised to arrange follow-up appointments
to track the disease's progression and to have
your teeth professionally cleaned by a dentist
[25,26]. Tobacco smoking is a significant
modifiable risk factor that also has to be
addressed. In addition to being linked to a much
higher chance of acquiring periodontal disease,
tobacco use has also been demonstrated to have
a more severe course of the disease and a
notably reduced response to periodontal therapy.
When smoking is stopped, the correlation
between smoking and periodontal disease
diminishes. There is ample evidence linking
diabetes mellitus to periodontal disease, and it

347



Srivastav et al.; Asian J. Den. Sci., vol. 6, no. 1, pp. 342-353, 2023; Article no.AJDS.109806

may exacerbate the damage caused by
periodontitis. Furthermore, there is a connection
between poor glycemic control and faster
disease progression. Patients with severe
periodontal disease are more likely to die from
uncontrolled glucose levels. Consequently, in
order to enhance the results of periodontal
therapy, diabetes melltus and prediabetes
mellitus care may be necessary [26,32,62—-64].
Depending on the severity of the condition,
antibiotics can be used both locally and
systemically in cases of persistent periodontal
disease that is resistant to non-pharmacologic
therapy. A typical antibacterial substance used as
an adjuvant to mechanical periodontal therapy is
chlorhexidine gluconate. Although it is typically
used as a mouthwash, it can also be applied as a
gel, varnish, or subgingival chip. When combined
with consistent brushing, chlorhexidine helps
reduce dental plague accumulation, which makes
it an excellent treatment for chronic periodontitis.
For the treatment of periodontal disease,
medication has made some recent advances.
After cleaning is finished, a chlorhexidine
gluconate chip is put into the periodontal pocket
to offer long-term, sustained-release of the
compound into the afflicted area. An other choice
is to utilize an adjuvant antibacterial agent after
mechanical periodontal therapy. It is made up of

microspheres containing minocycline
hydrochloride that are inserted into the
surrounding pockets after mechanical
debridement. It works similarly to the

chlorhexidine chip in that it efficiently lessens the
accumulation of tooth plaque [65-68]. Systemic
antibiotics are rarely necessary, however they
can be when deep periodontal pockets are
persistent. The following are the most often
prescribed antimicrobial agents: Nitroimidazole
compounds, Quinolones, Macrolides,
Tetracyclines, Penicillins, and Cephalosporins.
These pharmacological drugs can be provided to

patients with a variety of susceptible
microorganisms, including those that are
resistant to antibiotics, and have

varyingmechanisms of action. To increase their
use even further, these medications might be
prescribed separately or in combination [69-71].

8.1 Tooth Brushing

There are toothbrushes with manual and
electrical functions for removing dental plaque. A
study conducted in 2005 by Robinson et al.
found that powered toothbrushes that rotate and
oscillate are more effective in eliminating dental
plaque [72].

8.2 Adjunctive Pharmacological Agent

To boost the effectiveness of mouthwashes and
toothpaste, numerous pharmaceutical
ingredients have been introduced. Chlorhexidine
gluconate is a commonly used medication that is
regarded as the gold standard for treating
gingivitis and plaque. It is mostly added to
toothpaste, gel, and mouthwash [73].

8.3 Interdental Cleaning

Only 65% of the tooth surface can be cleaned by
an efficient toothbrush; therefore, interdental
cleaning-which includes using dental floss, tape,
and powered flossing devices-is also required to
eliminate dental plague overall. Dental floss and
tape are recommended to patients when the
interdental papillae are fully emaciated, since this
improves the clinical results of periodontal
therapy [74].

8.4 Antibiotics

Antibiotics used topically or orally are used to
prevent the growth of microbial biofilms. Topical
antibiotics are injected into periodontal pockets
or the gingival sulcus by implants, gels, etc. On
the other hand, oral antibiotics eradicate
infections brought on by germs on the surfaces
of teeth and gums [75,76].

8.5 Scaling

Scaling aids in the removal of microbial biofilms
and calculus from the gums. It can be controlled
by an ultrasonic device or by hand devices [77].

8.6 Root Planning

Root planning prevents more tartar accumulation
while also smoothing the root surface.
Additionally, it eliminates harmful byproducts to
lessen inflammation and promote healing of the
gums' adhesion to the tooth surface [78].

8.7 Supportive Therapy

This treatment is advised to maintain periodontal
health and prevent disease recurrence. As part of
this therapy, the patient will have routine check-
ups to assess their periodontal condition and to
retrain them in plaque control techniques and
oral hygiene maintenance. Handling: Periodontal
disease has the power to stop the growth of
bacteria and regulate how the disease
progresses. However, appropriate management

348



Srivastav et al.; Asian J. Den. Sci., vol. 6, no. 1, pp. 342-353, 2023; Article no.AJDS.109806

along with the right treatments is necessary for
periodontal disease therapy to be successful
[79,80]. Removal of supragingival and
subgingival dental plaque is the first step in
treating periodontal disease, which is followed by
the healing of tooth loss. Typically, three months
pass between treatments in order to manage
periodontal disease's chronicity. The length of the
maintenance phase has been adjusted
based on the disease's severity. Since the
goal of supportive therapy is to maintain
the condition over the long term, appropriate
steps are taken to increase patient
compliance and slow the course of the sickness
[81,82].

9. CONCLUSION
DIRECTION

AND FUTURE

Our review articles contain succinct information
about the pathogenesis, diagnosis, and
treatment options of periodontal diseases. While
there are advantages to pharmaceutical drugs,
they can also have negative effects such as
heart failure and kidney damage. To learn more
about the best course of action for treating
periodontal  disorders, more randomized
controlled research are required. We plan to
conduct a more thorough investigation of
periodontal disorders. To assess patients' mental
and physical health and provide a more
comprehensive understanding of periodontal
diseases and efficacious therapy, a second
counseling study will be carried out in our
country or state with the assistance of our
colleagues.

CONSENT
It is not applicable.

ETHICAL APPROVAL

The goal of a discrete, thoughtful, and
compassionate pharmacist is to enhance each
patient's quality of life.

ACKNOWLEDGEMENT
Authors would like to thank, Goel Institute of

Pharmacy & Sciences (GIPS), Lucknow, Uttar
Pradesh, India for extending their facilities.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Gasner NS, Schure RS. Periodontal
Disease.. In:  StatPearls [Internet].
Treasure Island (FL): StatPearls

Publishing; 2023.
Available:https://www.ncbi.nlm.nih.gov/boo
ks/NBK554590/. 2023;554590.
[Accessed on: 2023 Apr 10]

2. Preshaw PM, Bissett SM. Periodontitis.
Oral Complication of Diabetes. Endocrinol

Metab Clin  North Am. 2013;42(4):
849-67.
3. Chapple ILC, Mealey BL, Dyke TEV,

Bartold PM, Dommisch H, Eickholz P.
Periodontal health and gingival diseases
and conditions on an intact and a reduced
periodontium:  Consensus report  of
workgroup 1 of the 2017 World Workshop

on the Classification of Peri.
2017;45(1):430-9.
4, Castillo DM, Sanchez-Beltran MC,

Castellanos JE, Sanz |, Mayorga-Fayad |,
Sanz M, et al. Detection of specific
periodontal microorganisms from
bacteraemia samples after periodontal
therapy using molecular-based
diagnostics. J Periodontol.
2011;38(5):418-27.

5. Mariotti A. Periodontal diseases. xPharm
Compr Pharmacol Ref. 2007;366:1-5.

6. Cronin AJ, Claffey N, Stassen LF. Who is
at risk? Periodontal disease risk analysis
made accessible for the general dental
practitioner. Br Dent J. 2008;205(3):
131-7.

7. Peruzzo DC, Benatti BB, Ambrosano
GMB, Nogueira-Filho GR, Sallum EA,
Casati MZ, et al. A Systematic Review of
Stress and Psychological Factors as
Possible Risk Factors for Periodontal
Disease. J Periodontol. 2007;78(8):1491—
504.

8. Aljehani YA. Risk factors of periodontal
disease: Review of the literature. Int J
Dent. 2014;2014.

9. Highfield J. Diagnosis and classification of
periodontal disease. Aust Dent J. 2009;
54:511-26.

10. Kinane DF, Stathopoulou PG, Papapanou
PN. Periodontal diseases. Nat Rev Dis
Prim [Internet]. 2017;3:1-14.
Available:http://dx.doi.org/10.1038/nrdp.20

Clin

17.38
11. Pihistrom BL, Michalowicz BS, Johnson
NW. Periodontal diseases. Lancet.

2005;366(9499):1809-20.

349



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Srivastav et al.; Asian J. Den. Sci., vol. 6, no. 1, pp. 342-353, 2023; Article no.AJDS.109806

Brill N. the Passage of Tissue Fluid Into
the. J Acta Odontol Scand. 1958;16(3):
233-45.

Sykes, John Bradbury. The concise Oxford
dictionary of current English: based on the
Oxford English dictionary and its
supplements . Eds. Henry Watson Fowler,
and Francis George Fowler. Clarendon
Press;1964.

Gold SI. Periodontics. The past: Part (I).
Early sources. Journal of Clinical
Periodontology. 1985;12:79-97.

Savage A, Eaton KA, Moles DR,
Needleman |. A systematic review of
definitions of periodontitis and methods
that have been used to identify this
disease. J Clin Periodontol. 2009;36(6):
458-67.

Method T. Rethinking perio classification
for the 21st century. Annu B ASTM Stand.
2011;48(C):10-3.

Papapanou PN, Sanz M, Buduneli N,
Dietrich T, Feres M, Fine DH, et al
Periodontitis:  Consensus  report  of
workgroup 2 of the 2017 World Workshop
on the Classification of Periodontal and
Peri-Implant Diseases and Conditions. J
Periodontol. 2018;89:5173-82.

Loktionov AL, Konoplya Al, Lunev MA,
Karaulov A V. Immune and oxidant
disorders in the pathogenesis of
inflammatory periodontal diseases.
Immunologiya. 2015;36(5):319-28.

Kang W, Hu Z, Ge S. Healthy and Inflamed
Gingival Fibroblasts Differ in  Their
Inflammatory Response to Porphyromonas
gingivalis Lipopoly saccharide.
Inflammation [Internet]. 2016;39(5):1842—
52.
Available:http://dx.doi.org/10.1007/s10753-
016-0421-4

Borrell LN, Beck JD, Heiss G.
Socioeconomic disadvantage and
periodontal disease: The dental

atherosclerosis risk in communities study.
Am J Public Health. 2006;96(2):332-9.
Janakiram C, Mehta A, Venkitachalam R.
Prevalence of periodontal disease among
adults in India: A systematic review and
meta-analysis. J Oral Biol Craniofacial Res
[Internet]. 2020;10(4):800-6.
Available:https://doi.org/10.1016/j.jobcr.20
20.10.016

Wang Y. ePortfolios: A new peer
assessment technology in educational
context. Proc - Int Symp Inf Process ISIP
2008 Int Pacific Work Web Min Web-

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

350

Based Appl WMWA 2008. 2008;1(2):360—
3.

Zee KY. Smoking and periodontal disease.
Aust Dent J. 2009;54:5S44-50.

Albandar JM. Global risk factors and risk
indicators  for  periodontal diseases.
Periodontol 2000. 2002;29(1):177-206.
Ridgeway EE. Periodontal disease:
diagnosis and management. J Am Acad
Nurse Pract. 2000;12(3):79-84.

Douglass CW. Risk assessment and
management of periodontal disease. J Am
Dent Assoc [Internet]. 2006;137(11
SUPPL.):S27-32.
Available:http://dx.doi.org/10.14219/jada.ar
chive.2006.0410

Feldman RS, Bravacos JS, Rose CL.
Association Between Smoking Different

Tobacco Products and Periodontal
Disease Indexes. J Periodontol. 1983;
54(8):481-7.

Disease S, Kinane DF, Disease S. RE V |
EWARTICLE Smoking , periodontal
disease and the role of the dental
profession; 2004.

Brothwell DJ. Should the use of smoking
cessation products be promoted by dental
offices? An evidence-based report. J Can
Dent Assoc. 2001;67(3):149-55.

Grossi SG, Genco RJ, Machtet EE, Ho
AW, Koch G, Dunford R, et al. Assessment
of Risk for Periodontal Disease. Il. Risk
Indicators for Alveolar Bone Loss. J
Periodontol. 1995;66(1):23-9.

Grossi SG, Skrepcinski FB, DeCaro T,
Zambon JJ, Cummins D, Genco RJ.
Response to Periodontal Therapy in
Diabetics and Smokers. J Periodontol.
1996;67(10S):1094-102.

Bergstrom J. Tobacco smoking and
chronic destructive periodontal disease.
Odontology. 2004;92(1):1-8.

Kim J, Amar S. Periodontal disease and
systemic  conditions: A  bidirectional
relationship. Odontology. 2006;94(1):10—
21.

Rheu GB, Ji S, Ryu JJ, Lee JB, Shin C,
Lee JY, et al. Risk assessment for clinical
attachment loss of periodontal tissue in
Korean adults. J Adv Prosthodont. 2011,
3(1):25-32.

Persson GR. Periodontal complications
with age. Periodontol 2000. 2018;78(1):
185-94.

Carrillo-De-Albornoz A, Figuero E, Herrera
D, Bascones-Martinez A. Gingival changes
during pregnancy: Il. Influence of hormonal



37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

Srivastav et al.; Asian J. Den. Sci., vol. 6, no. 1, pp. 342-353, 2023; Article no.AJDS.109806

variations on the subgingival biofilm. J Clin
Periodontol. 2010;37(3):230-40.
Daalderop LA, Wieland B V., Tomsin K,
Reyes L, Kramer BW, Vanterpool SF, et al.
Periodontal disease and pregnancy
outcomes: Overview of systematic reviews.
JDR Clin Transl Res. 2018;3(1):10-27.
Borgnakke WS. Does Treatment of
Periodontal Disease Influence Systemic
Disease? Dent Clin North Am [Internet].
2015;59(4):885-917.
Available:http://dx.doi.org/10.1016/j.cden.2
015.06.007

Grodstein F, Colditz GA, Stampfer MJ.
Post-menopausal hormone use and
tooth loss: A prospective study. J Am Dent
Assoc [Internet]. 1996;127(3):
370-7.
Available:http://dx.doi.org/10.14219/jada.ar
chive.1996.0208

Wu M, Chen SW, Jiang SY. Relationship
between gingival inflammation and
pregnancy. Mediators Inflamm. 2015;2015.
Uwitonze AM, Uwambaye P, Isyagi M,
Mumena CH, Hudder A, Haqg A, et al
Periodontal diseases and adverse
pregnancy outcomes: Is there a role for
vitamin D? J Steroid Biochem Mol Biol
[Internet]. 2018;180:65-72.
Available:http://dx.doi.org/10.1016/j.jsbmb.
2018.01.010

Nualart Grollmus ZC, Morales Chavez MC,
Silvestre Donat FJ. Periodontal disease
associated to systemic genetic disorders.
Med Oral Patol Oral Cir Bucal. 2007,
12(3):211-5.

Eggert FM, McLeod MH, Flowerdew G.
Effects of Smoking and Treatment Status
on Periodontal Bacteria: Evidence That
Smoking Influences Control of Periodontal
Bacteria at the Mucosal Surface of the
Gingival Crevice. J Periodontol. 2001;
72(9):1210-20.

Smalley JW. Pathogenic mechanisms in
periodontal disease. Adv Dent Res.
1994;8(2):320-8.

Kumar M, Mishra L, Mohanty R, Nayak R.
Diabetes and gum disease: The diabolic
duo. Diabetes Metab Syndr Clin Res Rev
[Internet]. 2014;8(4):255-8.
Available:http://dx.doi.org/10.1016/j.dsx.20
14.09.022

Mawardi HH, Elbadawi LS, Sonis ST.
Current understanding of the relationship
between periodontal and  systemic

diseases. Saudi Med J. 2015;36(2):150-8.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

351

Kidambi S, Patel SB. Diabetes mellitus.
Considerations for dentistry. J Am Dent
Assoc [Internet]. 2008;139:8S-18S.
Available:http://dx.doi.org/10.14219/jada.ar
chive.2008.0364

Ship JA. Diabetes and oral health: an
overview. J Am Dent Assoc [Internet].
2003;134 Spec No0:4S-10S. Available from:
http://dx.doi.org/10.14219/jada.archive.200
3.0367

NA; Progressive Periodontal Disease and
Risk of Very Preterm Delivery. Obstet
Anesth Dig. 2006;26(2):65-6.

Offenbacher S, Lin D, Strauss R, McKaig
R, Irving J, Barros SP, et al. Effects of
Periodontal Therapy During Pregnancy on
Periodontal Status, Biologic Parameters,
and Pregnancy Outcomes: A Pilot Study. J
Periodontol. 2006;77(12):2011-24.

Schure R, Costa KD, Rezaei R, Lee W,
Laschinger C, Tenenbaum HC, et al.
Impact of matrix metalloproteinases on
inhibition of mineralization by fetuin. J
Periodontal Res. 2013;48(3):357—66.
Kodovazenitis G, Pitsavos C,
Papadimitriou L, Deliargyris EN, Vrotsos I,
Stefanadis C, et al. Periodontal disease is
associated with higher levels of C-reactive
protein in non-diabetic, non-smoking acute
myocardial infarction patients. J Dent
[Internet]. 2011;39(12):849-54.
Available:http://dx.doi.org/10.1016/j.jdent.2
011.09.005

Turton M, Africa CWJ. Further evidence for
periodontal disease as a risk indicator for
adverse pregnhancy outcomes. Int Dent J
[Internet]. 2017;67(3):148-56.
Available:https://doi.org/10.1111/idj.12274
Piscoya MDB de V, Ximenes RA de A, da
Silva GM, Jamelli SR, Coutinho SB.
Periodontitis-associated risk factors in
pregnant women. Clinics. 2012;67(1):27—
33.

Lépez NJ, Da Silva |, Ipinza J, Gutiérrez J.
Periodontal Therapy Reduces the Rate of
Preterm Low Birth Weight in Women With
Pregnancy-Associated Gingivitis. J
Periodontol. 2005;76(11-s):2144-53.
Desvarieux M, Demmer RT, Rundek T,
Boden-Albala B, Jacobs DR, Sacco RL, et
al. Periodontal Microbiota and Carotid
Intima-Media Thickness. Circulation. 2005;
111(5):576-82.

Joshipura K, Ritchie C, Douglass C.
Strength of evidence linking oral conditions
and systemic disease. Compend Contin



58.

59.

60.

61.

62.
63.

64.

65.

66.

67.

68.

69.

Srivastav et al.; Asian J. Den. Sci., vol. 6, no. 1, pp. 342-353, 2023; Article no.AJDS.109806

Educ Dent (Jamesburg, NJ 1995) Suppl.
2000;(30):12-23; quiz 65.

Chen E, Abbott P V. Dental Pulp Testing:
A Review. Int J Dent. 2009;2009(iii):1-12.
Semenoff L, Semenoff TAD, Pedro FLM,
Volpato ER, Machado MA de AM, Borges
AH, et al. Are Panoramic Radiographs
Reliable to Diagnose Mild Alveolar Bone
Resorption? ISRN Dent. 2011;2011:1-4.
Caprari P, Profumo E, Massimi S, Buttari
B, Rigand R, Regine V, et al
Hemorheological profiles and chronic
inflammation markers in transfusion-
dependent and non-transfusion-
dependent thalassemia. Front Mol Biosci.
2023;9:1-14.

Ziganshina EE, Sharifullina DM, Lozhkin
AP, Khayrullin RN, Ignatyev IM, Ziganshin
AM. Bacterial communities associated with
atherosclerotic plaques from Russian
individuals with atherosclerosis. PLo0S
One. 2016;11(10):1-16.

Haber J. Periodontal. 1988;100-6.

FO, Miranda Cota LO, Pereira Lages EJ,
Soares Dutra Oliveira AM, Dutra Oliveira
PA, Cyrino RM, et al. Progression of
Periodontitis and Tooth Loss Associated
with  Glycemic Control in Individuals
Undergoing  Periodontal  Maintenance
Therapy: A 5-Year Follow-Up Study. J
Periodontol. 2013;84(5):595-605.

Hilgers KK, Kinane DF. Smoking,
periodontal disease and the role of the
dental profession. Int J Dent Hyg.
2004;2(2):56-63.

Pietruska M, Paniczko A, Waszkiel D,
Pietruski J, Bernaczyk A. Efficacy of local
treatment with chlorhexidine gluconate
drugs on the clinical status  of
periodontium in chronic  periodontitis
patients. Adv Med Sci. 2006;51:162-5.

Lu HK, Chei CJ. Efficacy of subgingivally
applied minocycline in the treatment of
chronic periodontitis. J Periodontal Res.
2005;40(1):20-7.

Jain R, Jhinger N, Kapoor D. Comparison
of Periochip (chlorhexidine gluconate 2.5
mg) and Arestin (Minocycline
hydrochloride 1 mg) in the management of
chronic periodontitis. Indian J Dent.
2015;6(1):20.

Kumar AJ, Reddy BVR, Chava VK. Effect
of chlorhexidine chip in the treatment of
chronic periodontitis. J Nat Sci Biol Med.
2014;5(2):268-72.

Leszczynska A, Buczko P, Buczko W,
Pietruska M. Periodontal

71.

72.

73.

74.

75.

76.

77.

78.

79.

352

pharmacotherapy-an updated review. Adv
Med Sci. 2011;56(2):123-31.

Blair FM, Chapple ILC. Prescribing for
periodontal disease. Prim Dent J. 2014
Nov;3(4):38-43.

Barga E, Cifcibasi E, Cintan S. Adjunctive
Use of Antibiotics in Periodontal Therapy. J
Istanbul Univ Fac Dent. 2015;49(3):
55.

Hine MK. The use of the toothbrush in the

treatment of periodontitis. J Am Dent
Assoc [Internet]. 1950;41(2):
158-68.

Available:http://dx.doi.org/10.14219/jada.ar
chive.1950.0155
Efstratiou M, Papaioannou W, Nakou M,

Ktenas E, Vrotsos |A, Panis V.
Contamination of a toothbrush with
antibacterial properties by oral

microorganisms. J Dent. 2007;35(4):331—
7.

Erbe C, Klees V, Braunbeck F, Ferrari-
Peron P, Ccahuana-Vasquez RA, Timm H,
et al. Comparative assessment of plaque
removal and motivation between a manual
toothbrush and an interactive power
toothbrush in adolescents with fixed
orthodontic appliances: A single-center,
examiner-blind randomized controlled trial.
Am J Orthod Dentofac Orthop [Internet].
2019;155(4):462-72.
Available:https://doi.org/10.1016/j.ajodo.20
18.12.013

Mombelli A, Samaranayake LP. Topical
and systemic  antibiotics in  the
management of periodontal diseases. Int
Dent J. 2004 Feb;54(1):3-14.

Nair SC, Anoop KR. Intraperiodontal
pocket: An ideal route for local
antimicrobial drug delivery. J Adv
Pharm Technol Res. 2012;3(1):
9-15.

Simpson TC, Clarkson JE, Worthington H
V., MacDonald L, Weldon JC, Needleman
I, et al. Treatment of periodontitis for
glycaemic control in people with diabetes
mellitus. Cochrane Database Syst Rev.
2022;2022(4).

Latheef P, Sirajuddin S, Gundapaneni V,
MN K, Apine A. latrogenic Damage to the
Periodontium Caused by Periodontal
Treatment Procedures. Open Dent J.
2015;9(1):203-7.

Axelsson P, Lindhe J. The significance of
maintenance care in the treatment of
periodontal disease. J Clin Periodontol.
1981;8(4):281-94.



Srivastav et al.; Asian J. Den. Sci., vol. 6, no. 1, pp. 342-353, 2023; Article no.AJDS.109806

80. Chowdhury S, Chakraborty P pratim. 81.

Universal health coverage - There is more
to it than meets the eye. J Fam Med Prim
Care [Internet]. 2017;6(2):169-70.

Available:http://www.jfmpc.com/article.asp

?issn=2249- 82.

4863;year=2017;volume=6;issue=1;spage
=169;epage=170;aulast=Faizi

Manresa C, Ec S miralles, Twigg J, Bravo
M. in adults treated for periodontitis
(Review). Support periodontal Ther Maint
dentition  adults  Treat periodontitis
Carolina. 2018;(1):2-3.

Dubey P, Mittal N. Periodontal diseases- A
brief review. Int J Oral Heal Dent.
2020;6(3):177-87.

© 2023 Srivastav et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/109806

353


http://creativecommons.org/licenses/by/2.0

