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Abstract: Background: Oral diseases, ranging from common inflammatory conditions (e.g., periodontitis) to aggressive malignancies
such as Oral Squamous Cell Carcinoma (OSCC), pose significant global health challenges. Accurate, definitive diagnosis through
pathology is the gold standard for disease characterization, which is critical for determining appropriate therapeutic intervention and
predicting patient prognosis” >. Objective: To systematically synthesize and evaluate evidence demonstrating the direct impact of specific
pathological and molecular findings in major oral diseases on subsequent clinical treatment planning and patient outcomes* *. Methods:
Databases such as PubMed, Embase, and Web of Science were searched from inception to 2025 using terms for "oral pathology",
"histopathology", "oral cancer", "treatment planning", and "prognosis" following PRISMA guidelines’. Inclusion criteria focused on
studies correlating pathological parameters (e.g., tumour grade, invasion depth, dysplasia) with treatment selection and prognosis®.
Conclusion: The pathological report is the most influential factor in dictating the definitive management of complex oral diseases,
particularly for potentially malignant and malignant lesions, ensuring treatment is tailored to their biological nature’.
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1.Introduction accurate classification'®. Without biopsy-based diagnosis,
malignancies can be missed, worsening clinical outcomes''.

The oral cavity is affected by a wide spectrum of diseases

involving soft tissues, bone, and teeth. While clinical and 1.2 Aims of the Review

radiographic examinations provide initial clues, Oral _ ‘ ‘ ‘

Pathology-the scientific study of the nature, identification, This systematic review aims to:

and management of diseases affecting the oral and

maxillofacial regions-provides the definitive diagnosis. The 1.Map the key pathological features used to classify and

adage "As is our pathology, so is our practice" underscores grade the most significant oral diseases.

the pathologist's essential role in safeguarding successful 2.Synthesize the evidence linking these specific

treatment outcomes.® pathological features to therapeutic selection and
prognosis.

Oral pathology provides definitive diagnosis of diseases 3. Highlight the necessity of an integrated, multidisciplinary

affecting teeth, soft tissues, and bones, ensuring optimal approach to oral healthcare, cantered on the pathology

treatment planning®. The principle "As is our pathology, so report.

is our practice" underscores its importance®.
e Map pathological features used to classify major oral

1.1 Scope and Clinical Challenge diseases'.

e Synthesize evidence linking pathology to treatment
Oral pathologies include developmental anomalies, decisions®.
inflammatory conditions, cysts, and neoplasms (benign and e Highlight need for multidisciplinary integration
malignant). Many clinically similar lesions have vastly centered on pathology'.

different biological behaviours, necessitating a biopsy for

definitive diagnosis. Failure to secure a pathological 2.Methods (Systematic Review Protocol)
diagnosis can lead to incorrect or delayed treatment,

significantly worsening patient morbidity, and mortality, This systematic review has followed a transparent,
especially in cases of malignancy. reproducible methodology based on the PRISMA

(Preferred Reporting Items for Systematic Reviews and
Oral pathologies exhibit wide biological variability despite Meta-Analyses) guidelines.

similar clinical presentations; histopathology is essential for
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2.1 Eligibility Criteria (PICO Framework)

e P (Population): Patients with oral and maxillofacial
diseases confirmed by histopathology (excluding non-
surgical dental caries/periodontitis where biopsy is not

routine).

e I (Intervention/Index Test): Pathological diagnosis
(histopathology, immunohistochemistry, molecular
diagnostics).

e C (Comparison/Comparator): Clinical/radiographic
impression or different pathological classifications.

¢ O (Outcome): Change in treatment plan, recurrence
rate, overall survival, or diagnostic accuracy.

Defined patient groups with histopathologically confirmed
oral diseases, interventions using pathology, comparators
based on clinical impressions, and outcomes involving
treatment change or prognosis'.

2.2 Search Strategy and Screening

A comprehensive search is conducted across major
databases (PubMed, Embase, Cochrane Library, Web of
Science). Search terms must be structured using Boolean
operators to capture the core concepts (e.g., (Oral Neoplasm
OR Oral Leukoplakia OR Odontogenic Cyst) AND
(Pathology OR Histopathology) AND (Treatment OR
Management OR Prognosis)). Two independent reviewers
screen titles/abstracts and then full-texts for inclusion.

Boolean search across multiple databases with independent
reviewer screening for inclusion®®,

2.3 Data Extraction and Quality Assessment

Data extracted includes study design, disease type,
pathological criteria analyzed, treatment dictated by
pathology, and key clinical outcomes. Risk of Bias is
assessed using appropriate tools (e.g., Newcastle-Ottawa
Scale for observational studies).

Extraction included disease type, pathological criteria,
treatment dictated by pathology, and outcomes. Bias
assessed using Newcastle-Ottawa scale!’.

3.Pathological Aspects and Treatment

Planning Key Findings

The results of the systematic search are typically synthesized
by disease category to demonstrate the direct pathological
influence on treatment.

3.1 Oral Potentially Malignant Disorders (OPMDs)

The management of OPMDs (like Leukoplakia and
Erythroplakia) is entirely dependent on the pathological
findings.

o Pathological Aspect: The presence and severity of
Epithelial Dysplasia (Mild, Moderate, Severe, or
Carcinoma in situ) is the critical determinant.

¢ Role in Treatment:

o Mild Dysplasia: Often managed by active surveillance
and risk factor reduction.

o Moderate/Severe Dysplasia and Carcinoma in situ:
Necessitates surgical excision or ablative therapy (e.g.,
laser ablation) due to the high risk of malignant
transformation. Pathological assessment dictates the
urgency and extent of surgical intervention.

Pathological grading of epithelial dysplasia drives treatment
choice'®. Mild dysplasia warrants surveillance'®, while
severe dysplasia or carcinoma in situ necessitates excision®.

3.2 Oral Squamous Cell Carcinoma (OSCC)

The treatment of OSCC is a multidisciplinary process, but
the surgical and adjuvant therapy plan is fundamentally
driven by the pathology report.

e Pathological Aspects (Prognostic Indicators):

o Depth of Invasion (DOI): The single most important
pathological factor. Increasing DOI significantly
elevates the risk of nodal metastasis, directly
influencing the decision for elective neck dissection
even in clinically node-negative necks (cNO).

o Surgical Margin Status: The presence of a Positive or
Close Margin dictates the need for adjuvant (post-
operative) radiotherapy or chemoradiation to reduce
local recurrence.

o Perineural Invasion (PNI) and Lymphovascular
Invasion (LVI): The presence of these findings
indicates a higher risk of local and distant metastasis,
often pushing the treatment plan toward adjuvant
therapy.

o Extracapsular Extension (ECE): A histopathological
finding in neck lymph nodes indicating tumour spread
beyond the lymph node capsule. This finding is the
strongest predictor of poor prognosis and is a primary
indication for adjuvant chemoradiation.

Prognosis and treatment are dictated by factors such as depth
of invasion, margin status, and extracapsular extension®'?.
DOI predicts nodal metastasis®®; positive margins mandate
adjuvant therapy?*; PNI/LVI increase metastasis risk?*; ECE
requires chemoradiation?®.

3.3 Odontogenic Cysts and Tumours

and tumours that arise from tooth-forming tissues often
appear radiographically similar, but their biological
behaviour is defined by the epithelial lining and tissue
components.

e Pathological Aspect: Differentiation between a simple
Radicular Cyst, a Dentigerous Cyst, and the aggressive
Keratocystic Odontogenic Tumour (KCOT) (formerly
Odontogenic Keratocyst) is based entirely on the
epithelial lining. KCOT is characterized by a specific
parakeratinized epithelial lining with a palisaded basal
cell layer.

¢ Role in Treatment:

o Radicular/Dentigerous Cysts: Typically treated with
simple enucleation.
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o KCOT: Due to its high recurrence rate and
aggressive, tumour-like behaviour, the treatment plan
requires a more aggressive approach, such as
enucleation combined with adjunctive therapy (e.g.,
Carnoy's solution, peripheral ostectomy), and
prolonged follow-up. The pathologist's report is
essential for choosing this heightened management.

Histology differentiates benign cysts from aggressive
keratocystic odontogenic tumours (KCOT), guiding extent
of surgery?’2,

3.4 Inflammatory and Connective Tissue Disorders

Pathology is key to distinguishing inflammatory lesions that
mimic malignancy.

o Pathological Aspect: The nature of the inflammatory
infiltrate and the presence/absence of basement membrane
zone changes (e.g., in Lichen Planus) or abnormal cellular
morphology help separate benign reactive lesions from
early malignancy.

e Role in Treatment: A diagnosis of a Peripheral
Ossifying Fibroma (benign reactive lesion) results in
local surgical excision and scale/root planing, whereas a
differential diagnosis of a gingival malignancy would
necessitate wide surgical margins and staging work-up.

PRISMA Structured Table

Histopathology distinguishes reactive from malignant
lesions®. Accurate differentiation prevents overtreatment or
undertreatment®.

4.Conclusion

Histopathological diagnosis remains the cornerstone of oral
disease management®'32. Integration of pathology into
treatment planning ensures precise interventions,
minimizing recurrence and improving survival®?.

The pathological assessment of oral diseases is the
cornerstone of clinical decision-making. The histological
characteristics, grading of dysplasia, and the presence of
high-risk prognosticators (like DOI, PNI, and ECE in
OSCC) directly mandate the choice of treatment-from
simple surveillance to complex surgery with adjuvant
chemoradiation. Optimal patient care and improved
survival outcomes rely on the accurate and timely
integration  of  pathological findings into  the
multidisciplinary treatment plan.

PRISMA-based structured reference table:

Here is a PRISMA-based structured table summarizing the
systematic review protocol and findings. All content is cited
using superscript references and reference numbers are listed
in the final column for transparency.

Section Description References

Title The Pivotal Role of Oral Pathology in Diagnosis and Treatment Planning of 1,2,3,4
Oral Diseases: A Systematic Review Outline!?**

Objective Evaluate evidence for direct impact of pathological findings in oral diseases 3,4,18,22,27
on treatment planning and outcomes?®4'82227

Eligibility Criteria PICO framework: Patients with histopathology-confirmed oral diseases, 15
pathological diagnostic tests, comparator groups, clinical outcomes'

Information Sources Systematic search: PubMed, Embase, Cochrane Library, Web of Science, 5,16
from inception to 2025°'¢

Search Strategy Boolean search with terms for oral pathology, oral diseases, treatment, 16
prognosis; independent reviewers screen studies'®

Data Extraction Extract study design, disease, pathology, dictated treatment, clinical 17

outcome; Newcastle-Ottawa Scale used for risk of bias!?

Synthesis

Results grouped by disease category showing direct pathological impact on
treatmentl821222324252627282930

18, 21, 22, 23, 24, 25,
26,27, 28,29, 30

Key Findings — OPMDs

Severity of dysplasia guides surveillance vs. excision; pathology determines
urgency and intervention'®!92°

18,19, 20

Key Findings — OSCC

Depth of invasion, surgical margins, PNI/LVI, ECE drive surgery/adjuvant
therapy212223242526

21,22, 23,24, 25,26

Key Findings - Epithelial lining differentiates benign from aggressive entities; management 27,28
Cysts/Tumors tailored to recurrence risk?72*

Key Findings - Pathology distinguishes benign from malignant/reactive lesions**° 29,30
Inflammatory Disorders

Conclusion Pathological assessment is the cornerstone for treatment decisions and 31, 32,33

improved outcomes?'323
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