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Abstract: The oral pathology biopsy report is a critical diagnostic tool that guides clinical management. For beginners,
histopathological interpretation can be challenging due to the complex interplay of tissue components. This guide provides a structured
framework for systematically analyzing the two fundamental compartments of an oral biopsy: the epithelium and the connective tissue.
A methodical, low-power assessment of architectural patterns (e.g., hyperkeratosis, acanthosis, rate ridge morphology) is paramount for
initial diagnostic orientation [1, 3]. This must be followed by a high-power evaluation of cytological features (e.g., pleomorphism,
hyperchromatism, loss of polarity) essential for grading epithelial dysplasia in potentially malignant disorders [10, 11]. Concurrently,
the connective tissue must be assessed for the character (e.g., lymphocytic, plasmacytic, granulomatous), density, and distribution of
inflammatory infiltrates, as well as stromal changes such as fibrosis, edema, and vascular proliferation [1, 14]. The definitive diagnosis
is achieved by synthesizing and correlating the histopathological findings from both compartments [3]. This structured approach
ensures the generation of a precise, clinically relevant, and standardized biopsy report, which is the cornerstone of effective patient care.
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1. Introduction

For the beginner in oral pathology, the microscope can
present a bewildering array of pink and blue stains. The key
to unlocking a diagnosis lies in a systematic evaluation of
two fundamental compartments: the epithelium and the
connective tissue (lamina propria and submucosa). This
guide focuses on the critical features to identify in each
compartment to build a logical and diagnostic microscopic
description [1].

1) Systematic Evaluation of the Epithelium

The oral epithelium is a stratified squamous epithelium, and
its alterations are the basis for diagnosing most mucosal
diseases and neoplasms [2].

Architectural Patterns (Low-Power Assessment):

First, scan the architecture at low power (4x or 10x
objective). This reveals the overall pattern, which is often
the most important diagnostic clue [3].

Hyperkeratosis:
An increased thickness of the keratin layer. Specify:

e Orthokeratosis: Keratin layer with no visible nuclei (e.g.,
friction keratosis, leukoedema).

o Parakeratosis: Keratin layer with retained pyknotic nuclei
(e.g., lichen planus, smokeless tobacco lesion) [1, 4].

o Acanthosis: An increased thickness of the spinous cell
layer (e.g., reactive lesions, verrucous hyperplasia) [5].

e Atrophy: A thinning of the epithelium, with loss of rate
ridges (e.g., erythematous candidiasis, lichen planus
atrophicus) [1].

e Ulceration: A complete loss of the epithelial surface,
replaced by fibrinopurulent membrane and inflamed
connective tissue [6].

Rate Ridge Morphology:

e "Saw-tooth" ridges: Classic of lichen planus [1, 7].

e Blunted or club-shaped ridges: Seen in hyperkeratosis
and fibrosis.

e Anastomosing ribbons and islands: Indicative of invasion
in well-differentiated squamous cell carcinoma [2, 8].

e Clefting: Separation at the epithelium-connective tissue
junction (e.g., subepithelial cleft in pemphigoid, intra-
epithelial cleft in pemphigus) [9].

Cytological Features (High-Power Assessment):

Switch to a higher power (20x or 40x objective) to assess

individual cell changes, especially for dysplasia [10].

e Cellular Pleomorphism: Variation in cell size and shape
[11].

e Nuclear Hyperchromatism: Darkly stained nuclei [10].

o Increased Nuclear-Cytoplasmic (N/C) Ratio: The nucleus
appears disproportionately large for the cell [10, 11].

o Atypical Mitotic Figures: Mitotic figures appearing in
suprabasal layers or with abnormal morphology (tripolar,
ring-shaped) [10, 12].

e Loss of Polarity: Disruption of the normal vertical
maturation from basal to superficial layers; cells appear
disorganized [10, 11].

o Dyskeratosis: Premature, individual cell keratinization

[1].

Grading Epithelial Dysplasia: The presence and severity of
these architectural and cytological features form the basis for
grading, a critical prognostic factor for potentially malignant
disorders [10, 13].

2) Systematic Evaluation of the Connective Tissue

The lamina propria is the supporting stroma. Its changes
often define inflammatory, reactive, and mesenchymal
pathologies [1, 14].
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Inflammatory Cell Infiltrate:

Characterize the "who, where, and how" of inflammation
[15].

Cell Type:

o Lymphocytic: Predominant in lichen planus, lupus [7].

o Plasmacytic: Suggestive of plasma cell mucositis,
syphilis, or deep fungal infections [16].

e Mixed inflammatory: Neutrophils (acute inflammation,
abscess), eosinophils (allergic reactions, granulomatosis
diseases), histiocytes [1].

e Granulomatous inflammation: Focal collections of
epithelioid histiocytes, with or without giant cells (e.g.,
orofacial granulomatosis, sarcoidosis, deep fungal
infection) [1, 17].

Distribution and Pattern:

e Lichenoid (Band-like): A dense, continuous lymphocytic
infiltrate hugging the epithelium-connective tissue
junction [7].

e Perivascular: Inflammation concentrated around blood
vessels.

o Diffuse: Inflammation spread evenly throughout the
tissue (e.g., fibrous hyperplasia) [1].

e Nodular or Dense Aggregates: May indicate lymphoma
and must be assessed for cytologic atypia [18].

Stromal Changes:

o Fibrosis/Collagenization: Increased dense, eosinophilic
collagen bundles (e.g., in a fibroma or scar) [1].

e Edema: Separation of collagen fibers by clear space
(fluid), often seen in inflammatory and allergic
conditions [19].

Vascularization:

e Increased vascularity: Proliferation of small blood
vessels (e.g., pyogenic granuloma, peripheral giant cell
granuloma) [20].

e Vasculitis: Inflammation and damage of the blood vessel
walls themselves [21].

o Extracellular Deposits:

e Amyloid: Acellular, eosinophilic, cracked appearance;
requires Congo red staining for confirmation [22].

o Hyaline deposition: Glassy, eosinophilic material [1].

o Other Features:

o Hemorrhage/Hemosiderin: Evidence of red blood cells or
hemosiderin pigment from previous bleeding (e.g., giant
cell granuloma) [1, 20].

e Russell Bodies: Eosinophilic globules within plasma
cells, representing accumulated immunoglobulin [16].

Correlation: Building the Diagnosis

The diagnosis emerges from correlating the findings in both

compartments [3].

e Example 1: Lichen Planus

o Epithelium: Hyperparakeratosis, saw-tooth rate ridges,
atrophy, Civatte bodies [1, 7].

e Connective Tissue: A dense,
lymphocytic infiltrate [7].

o Example 2: Well-Differentiated Squamous Cell
Carcinoma

band-like (lichenoid)

o Epithelium: Invasive islands and cords of epithelium
showing pleomorphism, hyperchromatic nuclei, and
keratin pearls [2, 8].

e Connective Tissue: A desmoplastic stroma (reactive
fibrosis) with an inflammatory response to the invading
tumor [23].

o Example 3: Pyogenic Granuloma

o Epithelium: Often ulcerated. If present, may show
flattened rate ridges [1].

e Connective Tissue: A lobulated mass of proliferating
capillaries and venules in an edematous stroma with a
mixed inflammatory infiltrate [20].

Example Microscopic Description (Lichen Planus)

Microscopic Description

Sections show stratified squamous epithelium with
hyperparakeratosis and a prominent granular cell layer. The
rate ridges are accentuated and have a "saw-tooth"
configuration [1, 7]. There is mild basal cell hydropic
degeneration, and scattered apoptotic keratinocytes (Civatte
bodies) are seen within the epithelium. The underlying
lamina propria contains a dense, well-defined band-like
(lichenoid) infiltrate of predominantly lymphocytes,
obscuring the epithelial-connective tissue interface [7]. The
inflammatory infiltrate is primarily composed of mature
lymphocytes with no significant atypia.

2. Conclusion

Mastering oral biopsy interpretation begins with separating
and meticulously evaluating the epithelium and connective
tissue. Use a low-power scan to identify the architectural
pattern and a high-power examination to detail cytological
features [3]. By systematically describing the changes in
each compartment and understanding their correlation, you
can construct a microscopic description that logically leads
to a precise and defensible diagnosis.
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