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Abstract

In the field of dentistry, the presence of an oral pathologist is important, as they play a key role in diagnosing,
managing, and preventing diverse oral diseases. Specializing in the examination of the characteristics and
development of oral conditions, oral pathologists make substantial contributions to the holistic healthcare of
individuals. The timely and correct detection of oral diseases, such as infections, immune-mediated disorders,
and malignancies, is one of the main duties of an oral pathologist. Oral pathologists use their knowledge to
recognize and categorize conditions affecting the oral tissues by carefully reviewing patient histories, clinical
observations, and laboratory tests. This diagnostic understanding is essential for developing suitable treatment
strategies and assisting medical professionals in delivering focused, efficient care. This review emphasis on the
prominence of the role of an oral pathologist in the realm of dentistry and their necessary guidance in the
diagnosis and management of histopathological studies.
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Introduction:

Pathology, frequently known as the "study of diseases," holds a crucial position in contemporary medicine.
Central to this field is the pathologist, a healthcare expert tasked with examining the characteristics and
origins of illnesses. Pathology focuses on the examination of tissue at both macroscopic and microscopic
levels, aligning it with the patient's clinical and radiographic background, ultimately aiding in the formulation
of a precise diagnosis. (1, 2) The dental field is increasingly emphasizing disease detection and advancing
diagnostic methods. In oncology, biopsies are crucial for diagnosing malignancies, determining tumor
histology, and analyzing metastasis for staging.(3,4) Oral pathologists, having acquired expertise through
substantial experience and clinical knowledge, recognize and diagnose evident signs of diseases but also
comprehend and analyze their microscopic characteristics. The increasing relevance of molecular-based
technologies, immunology, and genetics has elevated the importance of this specialized field. (5, 6, 7) With
specialized training, oral pathologists can establish more precise correlations between pathological and
clinical observations with a broader focus on surgical pathology empowering them to offer more accurate and
dependable diagnoses. (8, 9) This review examines the diverse responsibilities of pathologists, investigating
their involvement in diagnostics, research, and patient care.

Biopsy:

Biopsy is the removal of the tissue from the living organism for the purpose of microscopic examination and
diagnosis (Shafer et al., 1983). The WHO in 1966 defined “biopsy as the examination of tissue removed from a
lesion and by extension the term is also used to convey the removal of the tissue”.
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Types of biopsy
Various biopsy techniques are available, each tailored to specific situations and types of tissues. The following
are commonly utilized biopsy techniques: (Fig 1)

Needle Biopsy
Incisional Biopsy
Excisional Biopsy
Punch Biopsy

Brush Biopsy

Bone Marrow Biopsy

Fig 1: Types of Biopsy
Needle Biopsy:

e Fine Needle Aspiration Cytology (FNAC): Involves extracting a small cell sample from a
suspicious lump or mass using a thin, hollow needle. Performing Fine Needle Aspiration
Cytology (FNAC) without the aid of radiological guidance is a swift, efficient, and cost-
effective method for assessing superficial masses that are easily visible. Eg: breast and
thyroid tissues. (10, 11, 12)

e Core Needle Biopsy: The novel cutting needle biopsy (CNB) approach represents a quicker,
safer, and less invasive method. This procedure can be conducted using local anesthesia and
yields a tissue sample suitable for a dependable histological diagnosis. (13, 14, 15)

Incisional Biopsy:

e Involves the partial removal of abnormal tissue for examination. In the case of porokeratosis, the
incision stretches from the center of the circular patch, through the elevated border, and into the
surrounding normal skin. This is done to observe all three zones effectively. (16)

Excisional Biopsy:

e Involves the complete removal of abnormal tissue or the entire lesion, often chosen when safe
excision of the entire mass is possible. It is commonly used for small tumors or cysts.
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Punch Biopsy:

This method is the most commonly employed approach for skin biopsy, serving dual purposes for
both diagnosis and treatment. It is applicable for various conditions such as punch excision of small
pyogenic granuloma, verruca, and tattoo removal. The technique is suitable for any solid lesion or
small vesicle that fits within the punch.(16) Utilizes a circular tool to extract a small, cylindrical
tissue piece from the skin or mucous membranes, frequently used for dermatological conditions.

Brush Biopsy:

Involves using a brush-like instrument to collect cells from the surface of a lesion or organ, often
employed for areas with a large surface area, such as the cervix during a Pap smear. This approach
is commonly employed as the primary screening technique for detecting oral cancer or
precancerous lesions in the oral cavity. (17) Samples from oral brushing are centrifuged onto slides
and treated with the Feulgen-thionin reaction for staining.

Bone Marrow Biopsy:

Used to examine bone marrow cells, typically from the hip bone. A needle is inserted into the bone
to extract a small core of bone marrow, which is then analyzed for various blood disorders or
cancers. The procedure is often carried out using either palpation-guided or computed tomography-
guided (CT-guided) techniques. Both methods demonstrate a high level of precision and a low
incidence of complications. Eg: leukemia and other bone malignancies. (18)

The choice of biopsy technique depends on the suspected condition, the location of the abnormal tissue, and
the size of the lesion. After collection, the samples are sent to a pathology laboratory for analysis, where
specialists provide a definitive diagnosis. It's crucial to note that the selection of the biopsy technique is
determined by the specific clinical scenario and the expertise of the medical team.

Consideration during biopsy procedure:

>

>

>

Primarily and significantly, surgeons need to take necessary measures to prevent the introduction of
foreign material, particularly tissue from another patient, in order to avoid contamination.

The risk exists in various settings such as the operating room, clinic, or any stage of the pathology
procedure when examining the tissue. Samples taken from the mouth are typically tiny, increasing
the likelihood of creating artifacts.

Artifacts result from various procedures, including Injection, forceps usage, fulguration, laser
application, and suction. A prevalent problem with injections arises when an excessive amount of
anesthetic solution is delivered too quickly, leading to the separation of connective tissue bundles.
(19,20)

To prevent this, it is advised to refrain from injecting anesthetic agents directly into the lesion. In the
context of examining and sampling tissues, the evaluation of surgical margins is a vital step and it is
believed that if a positive margin is not addressed, it could lead to local recurrence. (1)

The usual procedure for this assessment includes the application of India ink or a similar pigment on
the margins before cutting the specimen. This can be performed on either the fresh specimen or,
after fixation, by delicately wiping the margins with gauze and meticulously covering the entire
surgical surface with India ink using a cotton swab stick. (21)
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Considerations during Fixation and Transportation:

» Itvaries depending on the specific chemical substances present in tissues and is crucial to promptly
initiate fixation with a suitable and effective fixative following tissue removal.

» The amount of fixative used should be 15-20 times more than the overall size of the tissue to ensure
complete coverage from all angles.

» Overnight fixation is acceptable to support primary fixation of large samples where as for small
samples 12 hours are recommended.

» If the specimens settle at the bottom of the container, placing gauze between the container bottom
and the specimen is recommended. (22, 23)

» While fixation is employed to avoid the development of different artifacts, it can paradoxically
contribute to the formation of various artifacts. Research indicates that formalin-fixed paraffin-
embedded specimens undergo 33% shrinkage. Moreover, extended exposure to formalin during
fixation has been observed to result in subsequent shrinkage. It is noteworthy to highlight that
normal saline solution provides minimal fixation. (22, 23, 24)

» Problems with timely and proper fixation can impact the staining of cells, leading to observable
changes such as cell shrinkage, cytoplasmic clumping, indistinct nuclear chromatin, and occasionally,
the absence of nucleoli. These alterations have significant implications for the management of oral
biopsies, particularly those associated with dysplasia and carcinomas. (20)

» In case of standard histo-pathological procedures, it is recommended to perform fixation at room
temperature. In cases where urgent biopsy specimens require quick fixation, heated formalin at 60°C
has been employed. Furthermore, tissue affected by tuberculosis can be fixed using formaldehyde at
100°C. (22)

Void structures like cystic cavities are addressed by either immediate opening or simultaneous

external and internal fixation. The empty cavity is filled with formalin through methods such as

syringe or catheter injection, or by placing formalin-soaked gauze or cotton within. When dealing
with cystic lesions, formalin is introduced after draining the initial fluid. Larger cavities in

multilocular cysts may require separate injections. (21)

» In addition to standard histopathology, various techniques such as electron microscopy, immune-
histochemistry, fluorescent microscopy, enzyme-histochemistry and exfoliative cytology are
becoming integral to routine diagnosis. Therefore, it is essential to precisely determine the specific
type of fixative required for these diverse techniques.

Critical information that needs to be conveyed to pathologists:

Each tissue should be accompanied by an accurate requisition form, assigning it a unique identification
number and including clinical details such as location, size, shape, and dimensions. It is essential to note the
dimensions based on clinical observation and post-excision, as tissues may experience changes like swelling
or shrinking in the fixative. Additionally, for certain specimens like cysts; there is a risk of content loss during
transportation. It's crucial to emphasize the need for a prompt report since histopathology reports can be
delivered within a short timeframe, ranging from ten minutes (using a cryostat) to one day. However, certain
situations, such as the need for special tests or the inclusion of bony tissue in the specimen, may extend the
processing time to a few weeks. In numerous surgical procedures, surgeons are often aware of the
microscopic diagnosis of the lesion. However, their focus shifts to obtaining details such as the extent of the
lesion, invasion of adjacent structures, presence of tumors at surgical margins, vascular involvement, and
lymph node metastasis. It is essential to have the guidance of an oral pathologist when undertaking such
endeavors. (1, 22, 25)
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Conclusion:

The oral pathologist plays a critical role in research and education within the dental community. In
conclusion, the role of an oral pathologist in dentistry is multifaceted and integral to the overall oral
healthcare system. Through accurate diagnosis, research contributions, and educational efforts, oral
pathologists prominently enhance the quality of patient care and additionally also contribute to the
advancement of dental science. Their expertise is vital in shaping preventive measures and ensuring the early
detection of oral diseases, thereby playing a crucial part in maintaining and promoting oral health.
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