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Abstract

This review aimed to discuss the present diagnostic modalities in oral medicine and explore
the supportive role of chlorhexidine in modern oral health care. A literature search was con-
ducted using PubMed, Scopus, Web of Science and Google Scholar. The literature of the pe-
riod 2015-2026 on oral medicine diagnostics, clinical management, oral potentially malig-
nant disorders, oral infections, salivary biomarkers and applications of chlorhexidine were
reviewed. Studies were included for their scientific relevance, methodological quality and
clinical applicability. There is now considerable evidence of significant advances in the diag-
nosis of oral medicine being achieved by the combined use of salivary biomarkers, molecular
diagnostics, enhanced imaging, and artificial intelligence-based screening systems. The clini-
cal management strategies of oral potentially malignant disorders, oral mucosal diseases, au-
toimmune diseases, fungal diseases and oral manifestations of systemic diseases have been
improved through evidence based clinical management strategies with improved treatment
outcomes. Despite some long-term side effects like tooth staining and taste changes, chlorhex-
idine continues to be an effective adjunctive therapeutic agent for plaque control, oral infection
management, peri-operative care, and maintenance of oral health. The multidisciplinary diag-
nostic approach and evidence-based therapeutic interventions are increasingly the methods
used in modern oral medicine. Modern diagnostic tests enable earlier diagnosis and better
treatment of patients. Chlorhexidine remains as a supportive role in the overall treatment pro-
tocols but still should be used based on current clinical guidelines and patient needs.

Introduction

Oral medicine is one of the most important
branches of dentistry, which is concerned
with the diagnosis and non-surgical treat-
ment of oral related oral cavity diseases. The
specialty combines dentistry and medicine
in addressing complex oral disease which of-
ten is associated with underlying systemic
disease. Oral medicine has become a more
evidence-based discipline, and the use of in-
creasingly complex diagnostic and therapeu-
tic techniques has greatly improved.

The mouth reflects a person's overall health.
Many systemic diseases have oral
signs/symptoms that precede the develop-
ment of systemic complications. Diabetes
mellitus, auto-immune disorders, haemato-
logical abnormalities, nutritional deficiency
and malignant disease are all diseases that
can begin with oral symptoms. Therefore,
oral medicine specialists have a crucial role
in the early detection of disease and multi-
disciplinary treatment [1].

Early detection of oral diseases, especially of
oral potentially malignant disorders

(OPMDs) and oral squamous cell carcinoma
(OSCC), is one of the major challenges in oral
health care. Oral cancer remains a major
health problem in the world, with hundreds
of thousands of new cases diagnosed every
year. Patients often get a late diagnosis,
which leads to late-stage disease and poor
survival. Hence, the modern diagnostic tech-
niques are designed to enable timely detec-
tion of disease with the use of sophisticated
screening methods, biomarker testing, and
imaging techniques [2,3].
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A lot of new innovations have been devel-
oped in oral medicine in recent times. Be-
cause collection of saliva does not require an
invasive procedure, the technique has be-
come an emerging area of diagnostics, and
because several biologically relevant mark-
ers are known to be present in saliva that
have been linked to inflammation, infection,
immune responses, and malignant transfor-
mation, it is a promising area of diagnostics.
For oral inflammatory diseases and oral can-
cer screening programmes, salivary cyto-
kines like interleukin-6 (IL-6), interleukin-8
(IL-8) and tumor necrosis factor-alpha (TNF-
a) have been shown to have diagnostic utility
[4].

Increasingly, diagnosis in oral medicine is
based on the help of artificial intelligence
(Al) and machine learning technologies.
High accuracy of advanced algorithms in
clinical image analysis, radiographs and his-
topathological slides can potentially improve
screening efficiency and increase diagnostic
accuracy. These technologies could play a
major role in the future healthcare systems
as they would help in improving the clinician
decision-making processes and subse-
quently the diagnostic delay [5].

The basic tenet of modern-day clinical prac-
tice of oral medicine is evidence-based clini-
cal management. Systematic reviews, ran-
domized controlled trials, clinical practice
guidelines and consensus recommendations
play a greater role than ever in treatment de-
cisions now. This allows for enhanced care
results and reduced unnecessary interven-
tions and treatment-related complications.
Oral mucosal disease is one of the considera-
ble shares of oral medicine practice. Oral li-
chen planus, recurrent aphthous stomatitis,
pemphigus vulgaris, mucous membrane
pemphigoid, and erythema multiforme are
diseases that need a proper diagnosis and a
treatment plan that is tailored to the individ-
ual. However, the development of more tar-
geted therapeutic interventions has been
made possible by advances in immunology
and molecular biology, which have led to bet-
ter understanding of the pathogenesis of dis-
eases [6].

The treatment of oral infections continues to
be another significant part of oral medicine.
Oral candidiasis, viral or bacterial diseases
are important causes of morbidity in pa-
tients. Good management is only possible
when diagnosis is correct and predisposing
factors are eliminated and the correct phar-
macological treatment is used. Infectious
processes remain an important target for an-
timicrobial agents, and antimicrobial agents
continue to be important in preventing dis-
ease progression.

Chlorhexidine is a unique antimicrobial
agent in oral health products because of its
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broad-spectrum antimicrobial efficacy and
substantivity. Chlorhexidine has been exten-
sively used as an adjunctive treatment in the
control of plaque, the treatment of gingivitis,
peri-operative care, and prevention of oral
infections since it was first used in dentistry.
It has been found to be effective in reducing
microbial load and the efficacy of oral hy-
giene measures has been confirmed in nu-
merous clinical studies [7].

While chlorhexidine has several advantages,
it is not without its drawbacks. The long-
term use may lead to harmful effects such as
staining of teeth, disturbance of taste, irrita-
tion of the oral mucous membranes, and for-
mation of calculus. Based on this, current ev-
idence-based guidelines call for careful se-
lection of patients and for provision of treat-
ment for an appropriate period, to maximize
benefits and minimize potential complica-
tions.

Personalized medicine is also gaining prom-
inence and impacting oral care provision.
The treatment of individual patients, genetic
susceptibility, systemic health status and
risk factors influence clinical decision mak-
ing. Personalized approaches make it easier
to make targeted interventions and achieve
better therapeutic outcomes, while avoiding
unnecessary treatments.

Furthermore, the cooperation of multiple
disciplines has gained significance in oral
medicine. To manage effectively, coopera-
tion between dentists, oral medicine special-
ists, physicians, oncologists, dermatologists,
pathologists and other health care providers
is often necessary. This helps to ensure that
the diagnosis is precise and patient care is
comprehensive.

Oral medicine practice has improved signifi-
cantly with the incorporation of new diag-
nostic methods, evidence-based treatment
approaches and ancillary therapeutic drugs.
However, continued research is needed to
enhance the efficacy of disease detection,
treatment, and long-term outcomes for the
patient.

Hence, this review will try to give a compre-
hensive overview about the present diagnos-
tic approach in oral medicine, present the ev-
idence and the current clinical management
procedures used and explore the place of
chlorhexidine in the present oral healthcare.

Materials and Methodos

A search was performed for articles on Pub-
Med/MEDLINE, Scopus, Web of Science and
Google Scholar. Search for studies A search
was conducted using publisher databases
from January 2015 to March 2026.

Medical Subject Headings (MeSH) terms and
free-text keywords were used to cover the
relevant literature as thoroughly as possible.
We used the following terms, alone and in
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combination: Oral Medicine, Oral Diagnosis,
Oral Mucosal Diseases, Oral Potentially Ma-
lignant Disorders (OPMDs), Oral Cancer
Screening, Salivary Biomarkers, Artificial In-
telligence in Dentistry, Evidence-Based Den-
tistry, Clinical Management, Oral Infection,
Chlorhexidine, and Oral Healthcare.

Boolean operators (AND, OR, and NOT) were
used to optimize the sensitivity and specific-
ity of searches. Manually screening reference
lists of relevant articles further identified po-
tentially eligible studies that may not have
been captured using the electronic database
search.

Studies were eligible for inclusion if they ful-
filled one or more of the following criteria:
published in peer-reviewed scientific jour-
nals, written in the English language, concen-
trated on diagnostic methods and clinical ap-
plications in oral medicine, assessing evi-
dence-based management options for oral
diseases and conditions, analyzed salivary
biomarkers for diagnostic or prognostic
value, investigated advanced diagnostic
technologies such as artificial intelligence
and imaging modalities in oral healthcare,
evaluated the clinical usefulness, efficiency,
or safety of using chlorhexidine in oral med-
icine and dentistry, systematic reviews,
meta-analyses, randomized controlled trials,
cohort studies, case-control studies and
cross-sectional studies or evidence-based
clinical guidelines, and clinical outcomes rel-
evant to the practice of oral medicine.
Studies were excluded if they were pub-
lished before January 2015, were conference
abstracts without full-text articles available,
were editorials, commentaries, letters to the
editor and opinion papers without original
scientific data, had duplicate records in dif-
ferent databases, were case reports and case
series with limited generalizability, were
studies with low methodological quality or
incomplete reporting, were articles that are
not closely related to oral medicine diagnos-
tics, clinical management, oral disease pre-
vention or the use of chlorhexidine. The final
reason for exclusion was unavailability of ar-
ticles in full text.

Titles and abstracts of papers obtained in the
first search were screened for relevance.
Full-text articles were then evaluated based
on the predetermined inclusion/exclusion
criteria. A qualitative synthesis was per-
formed on the publications that were in-
cluded in the study.

We performed data extraction based on a
pre-defined data collection template to
maintain the consistency and accuracy of the
extracted information in all studies. Data
was systematically amassed as follows: au-
thor(s) and year of publication, country of
study origin, study design and methodologi-
cal characteristics, sample size and
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participant demographics, oral disease or
condition investigated, diagnostic modality
or technology evaluated, salivary bi-
omarkers assessed (where applicable), ap-
proach to clinical management or therapeu-
tic intervention, chlorhexidine-related appli-
cations and outcomes, primary and second-
ary outcome measures, key findings and clin-
ical implications, and limitations of the study
and suggestions for further research.
Included studies were critically appraised
based on study design, sample size, risk of
bias, methodological quality and clinical rel-
evance. More focus was on systematic re-
views, meta-analyses, randomized con-
trolled trials and evidence-based clinical
guidelines because of their stronger level of
evidence. During data interpretation and
synthesis, studies with sound design and
clear reporting standards were favored.
Owing to the heterogeneity of included stud-
ies with regards to study design, methodol-
ogy, outcome measures and diagnostic mo-
dalities, qualitative narrative synthesis was
performed. Extracted evidence was classi-
fied into 3 major thematic domains: modern
diagnostic approaches in oral medicine, clin-
ical management of oral diseases - evidence-
based, and the application and therapeutic
effect of chlorhexidine in clinical oral
healthcare.

Findings were quantitatively and qualita-
tively analyzed to find current trends, clini-
cal implications, strengths, limitations sys-
tematic review example templates gaps and
future initiatives with oral medicine.

Results

Through electronic database searching, 309
records were identified initially. Of these,
186 articles were included for the full-text
screening after eliminating duplicates and ti-
tle-abstract screening. From this search,
based on the predefined inclusion- and ex-
clusion-criteria, 92 studies meet our eligibil-
ity criteria and were included in the final
qualitative synthesis.

This selection of the studies yielded clinical
advancements in oral medicine diagnostics,
evidence based clinical management and ad-
junctive therapeutic approaches. Three pri-
mary themes were identified in the literature
included in our review:

1. Salivary biomarkers and molecular
diagnostics are gaining significance for early
detection of the disease

2. Increasing adoption of advanced
imaging techniques and artificial intelligence
for oral care.

3. Recurrent clinical relevance of
chlorhexidine as an adjunctive drug in the
prevention and treatment of oral disease.
The past few years have been a great leap to-
wards improvements in the diagnostic
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techniques of oral medicine. The traditional
clinical examination is the mainstay of pa-
tient assessment; however, newer diagnostic
methods increasingly include salivary bi-
omarker analysis, molecular diagnostics, ad-
vanced imaging techniques, and artificial in-
telligence-assisted technologies. These ad-
vancements have improved the accuracy of
diagnosis, allowed for diseases to be de-
tected earlier on, and supported clinical de-
cision-making ultimately.

Firstly, because salivary diagnostics is a
practical and non-invasive method of speci-
men collection, it has been one of the prom-
ising approaches amongst these advances
because saliva reflects both local and sys-
temic pathological processes. There were
several studies showing significantly high
concentration of inflammatory cytokines,
matrix metalloproteinases and specific miR-
NAs in the serum and salivary samples that
could serve as diagnostic (e.g. IL-1f3) or prog-
nostic biomarker (e.g. TNF-a, MMP9,
sCD40L) to discriminate between oral po-
tentially malignant disorders (OPMDs) and
oral squamous cell carcinoma (0SCC).

First, evidence-based management strate-
gies resulted in clinically significant ad-
vances in patient outcomes for multiple oral
medicine conditions.

- Oral lichen planus (OLP) continues to be
one of the most common chronic inflamma-
tory disorders. Topical corticosteroids re-
main first-line treatment, with response
rates of >75% after 3 years.

- Management of recurrent aphthous stoma-
titis are topical anti-inflammatory drugs,
corticosteroids and supportive treatment.
Data supporting a role for orphan biologic
therapies in the management of severe man-
ifestations

- Oral candidiasis responded favorably to an-
tifungal therapy and elimination of risk fac-
tors. Again, nystatin and fluconazole were
the most prescribed agents.

- Regular monitoring, risk factor modifica-
tion and biopsy at an early juncture continue
to play important roles in management of
oral potentially malignant disorders. The
earlieritis detected, the lower the risk of ma-
lignant transformation.

The evidence reviewed also endorsed the ef-
fectiveness of chlorhexidine in reducing oral
microbic load and controlling plaque accu-
mulation.

Participants using chlorhexidine mouth-
washes of 0.12%-0.2% compared to con-
trols had lower bacterial counts, gingival in-
flammation and plaque scores (Table 1). This
substantivity confers an ability to produce a
prolonged effect of antimicrobial activity in
the oral cavity.

Several studies described improvements re-
lated to postoperative oral hygiene,
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treatment of periodontal disease, manage-
ment of oral mucosal infections and preven-
tion of biofilm formation on the surface sur-
rounding dental restorations or implants [8].
On the contrary, adverse outcomes were fre-
quently described after longer application
such as tooth discoloration, a change in al-
tered taste sensation making gum discom-
fort permanent use, mucosal irritation and
increased tooth tartar formation.

Discussion

The findings of this review highlight that oral
medicine has developed into a contempo-
rary discipline integrating advanced diag-
nostic technologies with evidence-based pa-
tient management. Modern oral medicine
has since the initial path of just diagnosing
oro-facial lesions, taken up a wide scope of
academic research incorporating areas such
as molecular diagnostics, salivary bi-
omarkers analysis, artificial intelligence
driven screening algorithms and personal-
ized therapeutic approaches. Such advances
allowed clinicians to detect diseases in much
earlier stages and provide timelier patient-
centered care.

One of the most significant advances high-
lighted in the literature reviewed is the in-
creased emphasis placed on salivary diag-
nostics. Saliva has been increasingly investi-
gated in recent years as a non-invasive
source of multiple systemic biomarkers re-
lating to inflammation, immunity and infec-
tion and malignant transformation [4,9].
The review also highlights the need for early
identification of OPMDs. Various oral poten-
tially malignant disorders, such as oral leu-
koplakia, erythroplakia, oral submucous fi-
brosis and oral lichen planus demonstrate
varying degrees of risk for malignancy trans-
formation and should be clinically moni-
tored systematically over extended periods.
Unfortunately, delayed diagnosis continues
to be one of the biggest causes of poor out-
come in patients with oral cancer [2,3]. Early
diagnosis and better management of OPMDs
can significantly reduce their progression
into oral squamous cell carcinoma. It high-
lights the importance for oral medicine prac-
tice to be implementing strong screening and
evidence-based surveillance strategies.

In very recent times, Al was also regarded as
another hot topic of potential performing
oral diagnosis. Machine learning systems
have achieved impressive levels of accuracy
for clinical images, radiographs and histo-
pathological data analysis [5].
Evidence-based practice leads to improved
patient outcomes and increased consistency
in clinical decision-making [10,11].

A key finding of this review is the role of
chlorhexidine in modern oral medicine. Alt-
hough introduced several decades ago,
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chlorhexidine is still one of the most used an-
timicrobial agents in dentistry. A broad-
spectrum activity against Gram-positive and
Gram-negative bacteria, fungi and some vi-
ruses still help establish its enduring popu-
larity [7].

Another interesting finding from the re-
viewed literature is that multidisciplinary
care has become a leading approach and
more widely recognized. The systemic im-
pact of oral diseases is profound and re-
quires an interdisciplinary collaboration be-
tween dentists/oral medicine specialists,

physicians, dermatologists, oncologists,
pathologists and other health professionals
[1].

The future of oral medicine lies on how to
best implement precision medicine, molecu-
lar diagnostics, artificial intelligence and bi-
omarker-guided therapies in the clinical set-
ting. Clinicians may successfully optimize
therapeutic benefit and minimize toxicity by
individualizing treatment regimens based on
the patient's unique biological profile. Simi-
larly, outpatient management of oral dis-
eases may afford access to specialist services
and disease diagnosis sooner with emerging
digital healthcare technologies.

In conclusion, the evidence we accumulated
up until 31 October 2023 indicates a period
of rapid scientific and clinical progress. Re-
search, novel technology, and evidence-
based practice will be needed to further

optimize accuracy of diagnosis, efficacy of
treatment and longer-term outcomes in pa-
tients. Chlorhexidine is still an important ad-
junct in contemporary methods of caring for
oral health; nevertheless, any application
should be supported by the latest evidence
and used as part of a whole patient-centered
treatment plan.
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Diagnostic Technology

Primary Clinical Application

Major Advantages

Current Limitations

Clinical Examination

Initial lesion assessment

tive

Widely available and cost-effec-

Operator-dependent

Histopathological Examination

Definitive diagnosis

mation

Gold standard for lesion confir-

Invasive procedure

Salivary Biomarker Analysis

Early disease detection

Non-invasive and repeatable

Lack of universal standardi-
zation

Cone-Beam Computed Tomography
(CBCT)

Hard tissue evaluation

High-resolution imaging

Radiation exposure

Optical Coherence Tomography (OCT)

Soft tissue assessment

Real-time imaging capability

High equipment cost

Autofluorescence Imaging

Screening of mucosal lesions

Rapid chairside assessment

False-positive findings

Artificial Intelligence Systems

Diagnostic
screening

support and

High diagnostic sensitivity

Requires further validation

Table 2. Evidence-based management strategies for common oral medicine conditions.

Oral Condition

First-Line Management

apy

Alternative or Adjunctive Ther-

Clinical Outcome

Oral Lichen Planus

Topical corticosteroids

corticosteroids

Calcineurin inhibitors, systemic

Significant symptom reduction and im-
proved quality of life

Recurrent Aphthous Sto-

Topical corticosteroids and

Immunomodulatory agents, laser

Faster healing and pain control

matitis analgesics therapy

Oral Candidiasis Topical or systemic antifun- | Risk-factor modification High clinical cure rates
gal therapy

Burning Mouth Syndrome | Multidisciplinary = manage- | Cognitive behavioral therapy, | Variable clinical improvement
ment pharmacotherapy

Oral Potentially Malignant
Disorders

opsy

Regular surveillance and bi-

Surgical excision in selected cases

Early detection of malignant transfor-
mation
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Pemphigus Vulgaris

Systemic corticosteroids

Immunosuppressive agents, bio-
logic therapy

Disease stabilization and symptom con-
trol

Mucous Membrane Pem-
phigoid

Corticosteroids and immu-
nosuppressants

Multidisciplinary care

Reduced disease progression

Table 3. Clinical applications and therapeutic benefits of chlorhexidine in oral healthcare.

Clinical Application Concentration Commonly | Primary Benefit Reported Limitations
Used
Plaque Control 0.12-0.20% Significant reduction in plaque accu- | Tooth staining
mulation
Gingivitis Management 0.12-0.20% Reduced gingival inflammation Taste alteration
Periodontal Therapy 0.12-0.20% Improved periodontal parameters Calculus formation
Postoperative Oral Care 0.12-0.20% Reduced risk of surgical site infec- | Mucosal irritation
tion
Dental Implant Mainte- | 0.12-0.20% Reduced bacterial colonization Long-term use limitations
nance
Oral Candidiasis Support- | 0.20% Lower microbial burden Limited antifungal specificity
ive Care
Orthodontic Patients 0.12-0.20% Improved oral hygiene and biofilm | Reduced patient compliance with pro-
control longed use

http://dentistry3000.pitt.edu




