© March 2026 | IJIRT | Volume 12 Issue 10 | ISSN: 2349-6002

Beyond The Gums: The Systemic Impact of Periodontal

Therapy — A Comprehensive Literature Review

Guruprasath Manikannan?®, Harivikram Subramani?, Gowri Manohari Gunasekaran®, Gowshigaa Soma
Sekhar?, Dr. Deepshika Saravanan®
12341ntern, Department of Periodontology and Implantology, RVS Dental College and Hospital,
Coimbatore, Tamil Nadu — 641402
*Professor &HOD, Department of Periodontology and Implantology, RVS Dental College and Hospital,
Coimbatore, Tamil Nadu — 641402

Abstract—Periodontitis is a chronic inflammatory
disease initiated by dysbiotic biofilm accumulation and
characterised by progressive destruction of the
supporting structures of teeth. Increasing scientific
evidence demonstrates that periodontitis contributes to
systemic inflammatory burden and is associated with
several systemic diseases, including diabetes mellitus,
cardiovascular diseases, adverse pregnancy outcomes,
rheumatoid arthritis, respiratory diseases, and
neurodegenerative disorders. Periodontal therapy,
particularly non-surgical mechanical debridement, has
been proposed as a modifiable intervention capable of
improving systemic health outcomes. This review
critically examines the biological mechanisms underlying
the periodontal-systemic link and evaluates current
evidence regarding the impact of periodontal therapy on
systemic disease markers and clinical outcomes. Strong
evidence supports improved glycemic control following
periodontal therapy in type 2 diabetes mellitus.
Moderate evidence indicates beneficial effects on
systemic inflammatory markers and endothelial function
in cardiovascular disease. Evidence for pregnancy
outcomes, rheumatoid arthritis, respiratory diseases,
and neurodegenerative disorders remains emerging and
heterogeneous. While definitive evidence for a reduction
in hard systemic endpoints is limited, periodontal
therapy represents an important component of
comprehensive systemic disease management. Further
large-scale randomised controlled trials are required to
establish long-term systemic benefits.

Index Terms—Periodontitis; Periodontal therapy;

Systemic inflammation; Diabetes mellitus;
cardiovascular disease; Periodontal medicine.
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. INTRODUCTION

Periodontitis is a multifactorial inflammatory disease
with a chronic nature, caused by microbial dyshiosis
and host-mediated tissue destruction of the
periodontium. * 2 This disease remains one of the
most prevalent inflammatory disorders in the world,
with an estimated prevalence of 62% in adults, and
nearly 23% of those with a severe form of the disease.
@4 While this disease was once considered to have a
localised impact limited to the oral cavity, it is
currently recognised to have systemic implications and
to represent a systemic inflammatory disorder. ¢
The concept of periodontal medicine was born in the
1990s with the results of epidemiological studies
demonstrating associations between periodontitis and
cardiovascular disease. ® 9 This association was
expanded to diabetes mellitus, adverse pregnancy
outcomes, rheumatoid arthritis, respiratory diseases,
metabolic syndrome, and neurodegenerative disorders
with subsequent studies. -1

Systemic implications of periodontitis have been
attributed to the effects of chronic low-grade
inflammation and bacteraemia. Gram-negative
anaerobic micro-organisms in periodontal pockets,
such as Porphyromonas gingivalis, Tannerella
forsythia, and Treponema denticola, have been shown
to induce the production of inflammatory mediators,
including IL-1b, IL-6, TNF-alpha, and CRP, which
enter the bloodstream and have been associated with
endothelial dysfunction, insulin resistance, and
immune system alterations.

Periodontal therapy is a potential solution to control
systemic inflammation and influence disease
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progression, considering the burden of systemic
infection. This review aims to provide an in-depth
examination of the biological mechanisms and
available evidence on the effects of periodontal
therapy on systemic conditions. (16-18)

I1. BIOLOGICAL BASIS OF THE
PERIODONTAL-SYSTEMIC RELATIONSHIP

1.Bacteraemia and the Microbial Translocation
Phenomena

Mastication and tooth brushing may cause bacteraemia

among patients with periodontitis. %

Periodontal bacteria were found in atherosclerotic

plaques and placental tissue, indicating the possibility

of the spread of periodontal bacteria into the body. The

presence of bacteria in areas other than the oral cavity

supports the idea that periodontitis may cause systemic

diseases. 021

2. Systemic Inflammatory Spill Over

Periodontal tissue inflammation is a source of
inflammatory mediators. Periodontitis patients were
found to have elevated levels of systemic
inflammatory biomarkers such as CRP, IL-6, and
TNF-alpha. ?22)

Inflammatory mediators may cause:

o Endothelial dysfunction

e Insulin resistance

o Instability of atherosclerotic plaques

o Hypercoagulability.

Reducing the level of periodontal inflammation may
help in the reduction of systemic inflammatory levels.

3. Molecular Mimicry and Autoimmunity

P. Gingivalis was found to produce peptidy! arginine
deiminase (PAD), which is associated with the
autoimmune disease rheumatoid arthritis (24).

I11. PERIODONTAL THERAPY AND DIABETES
MELLITUS

Diabetes mellitus is defined as a metabolic disorder
characterized by high levels of blood glucose resulting
from problems in insulin production, utilization, or
both. Diabetes mellitus is considered one of the most
common systemic diseases that affect the oral cavity.
There have been studies proving the two-way
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relationship between diabetes mellitus and periodontal
disease, whereby diabetes mellitus exacerbates the
severity of periodontal disease, and periodontal
disease also exacerbates the severity of diabetes
mellitus.

Periodontitis is also called the sixth complication of
diabetes mellitus because of the close relationship
between diabetes mellitus and periodontitis, and the
significant influence of periodontitis on diabetes
mellitus and the whole body. @

How diabetes mellitus and periodontal disease are
linked at the biological level

There are many ways in which diabetes mellitus and
periodontal disease are linked at the biological level,
and the main ones include the following:

1) Advanced Glycation End Products (AGEs)
Diabetes mellitus causes high levels of glucose in the
blood, leading to the production of AGEs, which then
attach to the RAGE receptors of the immune system
and the endothelium, leading to increased oxidative
stress and the inflammatory response in the gum
tissues. 6)

2) Compromised Immune Response

Diabetes mellitus causes a compromised immune
response, whereby the neutrophils of the immune
system of the patient with diabetes mellitus fail to kill
the causative pathogens of the periodontal disease,
leading to the exacerbation of the disease.

3) Elevated Inflammatory Mediators

The gum disease causes the production of the main
inflammatory cytokines, IL-1B, TNF-o, and IL-6,
which then lead to the exacerbation of the disease.

4) Microvascular Changes

Diabetes also causes microvascular changes, leading
to a reduction in the blood flow to the periodontal
tissues, hence slowing the rate of healing and causing
tissue damage. 7

Non-Surgical Periodontal Therapy (NSPT)

The main treatment for diabetes is Non-Surgical
Periodontal Therapy (NSPT), which includes the
following procedures:

e Scaling and root planning

e Instruction in the practice of oral hygiene
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e The need for antimicrobial treatment

These procedures reduce the bacterial load and the
level of gum inflammation, with the potential to also
control the metabolic syndrome associated with
diabetes.

Impact on glycaemic control

Several studies through systematic review and
randomized trials have confirmed that the treatment of
periodontal disease results in the improvement of
blood glucose levels in type 2 diabetes mellitus
patients. This is through a reduction in HbAlc levels.
(28)

A randomized clinical trial reported that intensive
periodontal therapy improved glycemic control and
reduced systemic inflammatory markers in diabetic
patients. @9

Evidence from Systematic Reviews

Systematic reviews and meta-analyses support the role
of periodontal therapy in improving glycemic control
in patients with diabetes. Improvements have been
observed in:

o HbAlc levels

o C-reactive protein (CRP)

e Pro-inflammatory cytokines

However, the magnitude of improvement depends on
factors such as severity of periodontal disease,
baseline glycemic control, and type of periodontal
therapy used. €9

Clinical Evidence

After 3—6 months of non-surgical periodontal therapy,
HbAlc levels range from 0.3% to 0.6%, as shown by
statistically significant randomised controlled trials.
(3134 The evidence for improved glycaemic control
after periodontal treatment has been validated by
meta-analyses, with only moderate quality. ©°

The clinically significant reduction of HbAlc is
comparable to the addition of a second-line
pharmacologic agent in some patients. In addition,
periodontal treatment can lower CRP and IL-6 levels,

leading to an improvement in systemic inflammation.
(36)
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IV. PERIODONTAL THERAPY AND
CARDIOVASCULAR DISEASE

Cardiovascular diseases continue to be the leading
cause of illness and death in the world. In the last few
years, however, scientists are recognizing the
connection that is developing between periodontal
diseases, or the chronic infection of the tissue that
holds the teeth in place, and heart problems such as
atherosclerosis, coronary disease, high blood pressure,
and stroke. This is based on the fact that the
inflammatory processes that are connected with the
infection of the gums, as well as the bacteria that are
connected with this infection, can travel throughout
the body and affect other areas. €7

Periodontitis is an infection that affects a huge number
of adults in the world. This infection is known to
induce a systemic inflammatory response that is a risk
factor for cardiovascular diseases. ©®)

Biological Mechanisms in which Periodontitis and
Cardiovascular Disease Are Linked

There are several ways in which the infection in the
teeth could affect the health of the heart:

1) Systemic Inflammation

The infection in the teeth is known to induce the
inflammatory response in the body, or the body’s way
of fighting infection. This could then cause the lining
of the blood vessels to become damaged, leading to the
development of atherosclerosis. ¢

2) Bacterial Spread

The bacteria that are present in the gingivitis infection,
such as P. gingivalis and F. nucleatum, could travel
into the bloodstream as a result of the act of chewing
or a dental procedure, leading to damage to the blood
vessels.

3) Endothelial Dysfunction

The ongoing inflammation in the gums has the
potential to damage the endothelium, resulting in
increased vascular permeability and clotting.

4)Immune Response and Atherosclerosis

In addition, the immune system’s response to the
pathogens in the periodontal infection may also result
in the deposition of lipids and inflammatory cells in
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the arterial wall, leading to the development of plaque.
(40)

Impact of Periodontal Therapy on cardiovascular
system

Non-Surgical Periodontal Therapy (NSPT)

NSPT is the most extensively studied method, which
includes:

¢ Scaling and root planning

o Oral hygiene instructions

o Use of antimicrobial agents when indicated

NSPT reduces the level of inflammation in the gums
and the number of pathogens present in the infection.
This, in turn, may lower the inflammatory markers that
are linked to the risk of heart disease.

The systematic review and meta-analysis of
randomized trials showed that NSPT significantly
reduces inflammatory markers such as CRP and IL-6,
as well as systolic blood pressure. “%

Effects on Cardio-Marking Biomarkers

Review of the research findings on the impact of

periodontal treatment on cardio risk factors reveals

that the following changes are consistently observed:

e Cardio-marking biomarkers such as hs-CRP are
reduced

¢ Pro-inflammatory cytokines are reduced,

o Endothelial function is improved,

e Glycaemic control is improved in diabetes patients.

Another meta-analysis reported that periodontal

treatment  significantly  reduced inflammatory

mediators including CRP, IL-6, TNF-a, and IL-8,

particularly in patients with coronary artery disease.
(2)

Evidence from Interventional Studies

Periodontal treatment can improve endothelial
dysfunction, as shown by flow-mediated dilation “®
There is also strong evidence that CRP and fibrinogen
levels decrease significantly “4 However, long-term
studies showing a decrease in heart attacks or strokes
are not available.

The current evidence only shows improvements in
markers that indicate heart disease, not a direct
reduction in the occurrence of cardiovascular diseases.
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V. PERIODONTAL THERAPY AND ADVERSE
PREGNANCY OUTCOMES

Periodontal disease is a chronic inflammatory
condition affecting the supporting tissues of the teeth
and is primarily caused by bacterial biofilm and host
inflammatory response. Increasing evidence suggests
that periodontal disease may influence systemic
conditions, including adverse pregnancy outcomes
such as preterm birth, low birth weight, pre-eclampsia,
and fetal growth restriction. The association is thought
to occur due to systemic dissemination of periodontal
pathogens and inflammatory mediators affecting the
fetoplacental unit. ¢

Pregnancy itself predisposes women to periodontal
inflammation due to hormonal changes that increase
vascular permeability and modify host immune
responses, thereby exacerbating gingival
inflammation. “®

Mechanism  Linking Periodontal Disease and
Pregnancy Outcomes

Several biological mechanisms have been proposed:

o Bacterial dissemination

Periodontal pathogens such as Fusobacterium
nucleatum and Porphyromonas gingivalis may enter
the bloodstream and reach the placenta, contributing to
infection-mediated complications.

o Inflammatory mediator release

Periodontal infections stimulate production of
inflammatory cytokines such as IL-1p, IL-6, TNF-a,
and prostaglandin E2, which may trigger uterine
contractions and premature rupture of membranes.

e Immune response alteration

Maternal immune response to periodontal pathogens
may induce systemic inflammation affecting the
fetoplacental unit. 7

These mechanisms may contribute to outcomes such
as preterm birth (PTB), low birth weight (LBW), and
pre-eclampsia.

Effect of Periodontal Therapy on Pregnancy Outcomes
Non-Surgical Periodontal Therapy

The most commonly studied treatment during
pregnancy is scaling and root planning (SRP) with oral
hygiene instruction.
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Some studies suggest that periodontal therapy may
reduce bacterial load and inflammatory mediators;
however, the effect on pregnancy outcomes remains
controversial. “®

A systematic review evaluating randomized controlled
trials found no consistent evidence that periodontal
therapy significantly reduces preterm birth, although
some reduction in low birth weight has been reported.
(49)

Similarly, large clinical trials have demonstrated that
standard periodontal therapy during pregnancy does
not significantly alter rates of adverse pregnancy
outcomes, despite improving periodontal health. 0

Meta-analysis and Systematic Review Findings
Recent umbrella reviews and meta-analyses have
reported mixed results:

Several studies reported an association between
periodontal therapy and reduced low birth weight and
preterm birth, but the evidence remains inconsistent.
Most high-quality studies show limited or no
significant reduction in adverse pregnancy outcomes
following  periodontal ~ therapy.  Importantly,
periodontal treatment during pregnancy is considered
safe and beneficial for maternal oral health. %

A recent meta-analysis also suggested that adjunctive
antimicrobial therapy, such as chlorhexidine
mouthwash combined with periodontal treatment, may
reduce the risk of adverse birth outcomes in certain
populations. ¢

Preterm birth, low birth weight, and pre-eclampsia
have been correlated with negative outcomes in
periodontal therapy. ®® Higher levels of inflammatory
mediators may enter the placenta and cause
contraction in the uterus.

‘Clinical Evidence' Interventional studies yield
conflicting results.

Some randomised trials demonstrate a decrease in the
risk of preterm birth after periodontal therapy, while
others do not show any statistical significance. ¢4
Disparities may arise from the timing of treatment and
underlying disease severity.

Despite the apparent safety of periodontal therapy in
pregnant women, its actual function and potential to
prevent unfavourable outcomes are still uncertain.
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VI. PERIODONTAL THERAPY AND
RHEUMATOID ARTHRITIS

TNF- and the antigen IL-6 also play an important role
in inflammation associated with Rheumatoid arthritis
(RA). Research indicates that periodontitis is a more
common and distressing condition among individuals
with RA. The use of periodontal treatment has been
linked to a decrease in both DAS28 and inflammatory
markers, with only modest reductions.

Rheumatoid arthritis is a chronic inflammatory
condition that mainly affects the joints of the body.
This is an autoimmune disease that causes
inflammation of the joints, characterized by pain,
swelling, and stiffness of the affected joints.
Rheumatoid arthritis can cause destruction of joints,
deformity, disability, and even death. ®® Apart from
the joints, rheumatoid arthritis can also cause
inflammation of other body organs, such as the skin,
eyes, lungs, blood vessels, and heart, which makes
rheumatoid arthritis another cause of cardiovascular
disease.

Besides, rheumatoid arthritis can cause other diseases
such as interstitial lung disease, osteoporosis, and
metabolic  syndrome. Epidemiological research
indicates that rheumatoid arthritis synovial tissue cells
and circulating immune cells produce pro-
inflammatory cytokines such as TNF-a and IL-6,
which are the direct cause of systemic inflammation,
pro-inflammatory state, and cardiovascular disease. -
58)

Chronic inflammatory arthritis, which includes
rheumatoid arthritis, ankylosing spondylitis, and
psoriatic arthritis, refers to diseases that are at
increased risk of morbidity and mortality, for which
prognostic evaluation is mandatory for their proper
management. Interestingly, inflammation-induced
disease activity of rheumatoid arthritis patients is
associated with metabolic syndrome, central obesity,
dyslipidaemia, and hypertension.

Notably, in the group of patients with rheumatoid
arthritis, ankylosing spondylitis, and psoriatic arthritis,
metabolic syndrome is more common and is closely
and directly related to their chronic systemic
inflammation and disease activity. 9

In conclusion, the systemic effects of rheumatoid
arthritis elicit a pro-inflammatory state. Rheumatoid
arthritis is considered a risk factor for metabolic
syndrome and cardiovascular diseases. Similarly,
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periodontitis is also a state and a risk factor for other
diseases, as was presented in the previous review.
Therefore, in light of the above facts regarding
rheumatoid arthritis, periodontitis can also be seen as
a systemic disease from that point of view.

VII. PERIODONTAL THERAPY AND
RESPIRATORY DISEASES

Aspiration of periodontal pathogens may contribute to
chronic obstructive pulmonary disease (COPD)
exacerbations and pneumonia. © Institutionalized
elderly populations benefit from improved oral
hygiene programs, with reduced pneumonia incidence.
(61)

The Global Initiative for Chronic Obstructive Lung
Disease describes chronic obstructive pulmonary
disease as “a heterogeneous lung disease characterized
by chronic respiratory symptoms dyspnoea, cough,
sputum production, and exacerbations) due to airway
(bronchitis, bronchiolitis) and alveolar (emphysema)
abnormalities causing persistent and often progressive
airflow obstruction.” 2 The pathogenesis of chronic
obstructive pulmonary disease involves multiple
factors, including genetic predisposition and
environmental factors, although cigarette smoke is the
most widely accepted cause of chronic obstructive
pulmonary disease. The chemical components of
cigarette smoke cause inflammation of the lung tissue,
which leads to the production of chemokines, thereby
allowing neutrophils and other inflammatory cells to
accumulate in the lung tissue. 63

A systematic review revealed that patients with
chronic obstructive pulmonary disease are at increased
risk of atherosclerotic CVD than the general
population.  Furthermore,  chronic  obstructive
pulmonary disease is independently associated with
stroke, especially during acute exacerbations of
chronic obstructive pulmonary disease. ¢

The proposed mechanism of the association between
chronic obstructive pulmonary disease and stroke is
the systemic release of pro-inflammatory cytokines
and other systemic inflammatory mediators, such as
IL-6 and TNF-a, which cause systemic inflammation
that may trigger the activation of inflammatory cells in
the atherosclerotic plaque, which may worsen the
lesion.®) The proposed mechanism of the association
between chronic obstructive pulmonary disease and
stroke is similar to the proposed systemic pro-
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inflammatory mechanism of the association between
periodontal disease and atherosclerotic CVD, which
again confirms that periodontitis as a systemic disease
does not differ from other systemic diseases, including
COPD.

While periodontal therapy may reduce bacterial load,
large-scale evidence linking treatment to reduced
respiratory morbidity is still emerging.

VIII. PERIODONTAL THERAPY AND
NEURODEGENERATIVE DISORDERS

In recent decades, the prevalence of neurodegenerative
diseases such as Alzheimer’s disease (AD) and
Parkinson’s disease (PD) has been rapidly increasing,
with PD being the world’s fastest growing
neurological disorder. %67 This is of major health and
public concern, especially due to the lack of cure up to
this moment. Therefore, identifying possible risk
factors that might help to prevent or to slow down the
development and/or progression of neurodegenerative
diseases is of utmost importance. Of particular interest
are risk factors that can be affected, i.e., are
modifiable. Neuroinflammation triggered by systemic
inflammation is suspected to play a role in the
pathogenesis of non-hereditary neurodegenerative
diseases. Periodontitis is a very common local
inflammatory disease that can induce systemic
inflammation. In view of that, it appears relevant to
explore and discuss whether periodontitis has the
potential to qualify as a risk factor for
neurodegenerative diseases. ©®

Periodontitis is a multifactorial, microbiome-driven
inflammatory disease of the tooth-attachment
apparatus. It affects between 45 and 50% of the
population worldwide, and its incidence increases with
age. 9

periodontal pathogens (i.e., communities of mainly
Gram-negative  anaerobes) induce  gingival
inflammation, which in turns creates local conditions
(i.e., periodontal pockets) that are suitable for the
survival and expansion of these pathogens, which on
their turn reinforce and enhance the gingival
inflammation. Hence, a vicious circle of low-grade
chronic inflammation develops. This low-grade local
inflammation is known to trigger systemic
inflammation via direct mechanisms (i.e., bacteria,
their toxic products and local cytokines, such as IL-6,
IL-1p and TNF-o enter the bloodstream) or indirect
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mechanisms (via immune host response; innate and
acquired immunity). The consequences could be
detrimental and may occur at distant sites, as
suggested by the multiple comorbidities of
periodontitis. 7%

In periodontitis, oral microbial dysbiosis triggers
exaggerated chronic inflammation in susceptible
individuals. As mentioned previously, in the current
model of pathogenesis of periodontitis microbial
dysbiosis and local inflammation co-develop in a
reciprocally reinforced manner. (Y Microbial
communities of key stone pathogens and pathobionts
with synergetic virulence withstand the host response
and propagate by inducing tissue-destructive
inflammation medicated by the host immune system.
In this way, a self-sustaining vicious circle of
escalating dysbiosis and uncontrolled inflammation
arises, which if not broken can lead to tooth loss and
systemic complications.

Currently, potential direct and indirect mechanisms

through which periodontitis may contribute to the

development and progression of neurodegeneration

diseases have been described in the literature. In

summary, humoral, neuronal and cellular pathways

have been hypothesized with clear role of the

periodontal pathogens that can exert their effects via

different routes

1)Proinflammatory cytokines locally released in
periodontitis or induced by the low-grade systemic
inflammation can enter the brain via the
bloodstream.

2)Periodontal pathogens can reach the guts via the
bloodstream or by swallowing. These have the
potential to disrupt the gut microbiota. The inflamed
gut epithelial cells release proinflammatory
mediators that travel through the bloodstream and
enter the brain, i.e., “oral-gut-brain axis”. Another
way to enter the brain is via the vagus nerve.

3)Periodontal pathogens can reach the brain through
the trigeminal nerve.

4)Periodontal pathogens might trigger trained
myelopoiesis (trained immunity) that might induce
with hyperinflammatory response that could affect
the brain.

Recent studies suggest a potential link between

periodontitis and Alzheimer’s disease.

For example, gingipains of P. gingivalis have been

found to be present in the tissues of Alzheimer’s
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patients. (" Experimental models have demonstrated
a reduction of neuroinflammation post-antimicrobial
therapy.
However, clinical studies showing improvement in
cognitive function post-periodontal therapy are
lacking.

IX. DISCUSSION

The systemic effects of periodontal therapy, however,
have been strongly supported in type 2 diabetes
mellitus patients. The results in glycaemic control and
inflammatory markers have been consistent in all
studies.

The absence of long-term results does not allow the
cardiovascular benefits to be supported, but surrogate
inflammatory and endothelial markers do improve,
supporting the cardiovascular benefits of periodontal
therapy.

The biological plausibility of the association with
pregnancy outcomes, rheumatoid arthritis, and other
respiratory diseases, as well as neurodegenerative
diseases, remains uncertain but requires further
investigation.

The major gaps in current literature regarding
periodontal therapy include:

o Short duration of follow-up.

¢ Small number of patients.

¢ Lack of homogeneous diagnostic criteria.
Insufficient exploration of difficult systemic factors.
Periodontists and medical practitioners must
collaborate to include periodontal therapy in their
treatment plan.

X. CONCLUSION

Periodontal therapy has shown promise for the
reduction of the systemic inflammatory burden and the
improvement of metabolic control in diabetes mellitus.
Although there are moderate levels of evidence for the
effects on cardiovascular surrogate markers, the
effects on other systemic conditions remain to be
explored.

It is important to consider the role of periodontal health
as a modifiable risk factor when managing systemic
conditions. Long-term follow-up needs to be
conducted to assess the ultimate effectiveness of the
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intervention through future large-scale randomised
Controlled trials.
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