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Small animal cytologic diagnosis is a vital component of veterinary medicine that allows clinicians
to rapidly and accurately diagnose a wide range of diseases in companion animals such as dogs
and cats. This minimally invasive diagnostic technique involves the microscopic examination of cells
collected from tissues, body fluids, or lesions, providing valuable information about the nature of
abnormal findings. Cytology offers a cost-effective, quick, and reliable method for distinguishing
between inflammatory, infectious, and neoplastic processes, ultimately guiding appropriate
treatment strategies. As a cornerstone of veterinary diagnostics, proficiency in small animal cytologic
diagnosis enhances clinical decision-making and improves patient outcomes.

Introduction to Small Animal Cytologic Diagnosis

Cytology is the study of individual cells obtained from various sources within the body. In small
animals, it is often employed to evaluate masses, swellings, or abnormal fluids. The primary goal is
to determine whether a lesion is benign or malignant, infectious or inflammatory, or to identify
specific cell types involved in disease processes.

Key advantages of cytology include its rapid turnaround time, minimal invasiveness, and the ability
to perform it in outpatient settings. The technique can be performed using fine-needle aspiration
(FNA), impression smears, or body fluid analysis, each suited to different clinical scenarios.

Sample Collection and Preparation

Proper sample collection and preparation are critical for accurate cytologic diagnosis. The general
steps include:

1. Sample Collection Techniques

- Fine-Needle Aspiration (FNA): Using a fine gauge needle (usually 22-25G), cells are aspirated
from the lesion and then smeared onto slides.

- Impression Smears: Pressing a lesion or tissue against a glass slide to transfer cells directly.

- Body Fluid Collection: Aspirating fluids such as thoracic, abdominal, or joint effusions for
cytological examination.

2. Slide Preparation
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- Prepare smears promptly after collection to prevent cell degeneration.

- Use a clean, grease-free glass slide.

- Spread the aspirated material evenly to produce a monolayer for optimal cell visualization.

- Fixation methods vary: air-dried smears for stains like Romanowsky, or alcohol-fixed slides for
Papanicolaou staining.

3. Staining Procedures

- Common stains include:

- Romanowsky-based stains (e.g., Diff-Quik, Wright-Giemsa): for cellular detail and morphology.
- Papanicolaou stain: for nuclear detail and nuclear-cytoplasmic assessment.

Interpreting Cytologic Findings

Accurate interpretation relies on recognizing cell types, cellular arrangements, and background
features. Key categories include:

1. Inflammatory Processes

- Suppurative (pus-forming): Predominance of neutrophils, possibly with bacteria or degenerate

cells.
- Lymphocytic: Abundance of small lymphocytes indicating chronic inflammation or immune

responses.
- Eosinophilic: Presence of eosinophils suggests allergic reactions, parasitic infections, or certain
neoplasms.
2. Infectious Agents
- Bacteria: cocci or rods, sometimes intracellular.
- Fungi: yeasts such as Malassezia or Cryptococcus.

- Parasites: visible on cytology or with adjunct tests.

3. Neoplastic Cells

- Morphological features like cell shape, nuclear size, and nuclear-cytoplasmic ratio help
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distinguish benign from malignant lesions.
- Common neoplasms include mast cell tumors, lipomas, carcinomas, and sarcomas.

4. Other Findings

- Hemorrhage, necrosis, or mineralization can provide additional clues.

Common Cytological Diagnoses in Small Animals

Understanding typical cytological presentations aids in accurate diagnosis. Some common
conditions include:

1. Lipomas

- Benign fatty tumors characterized by mature adipocytes with small eccentric nuclei and
abundant clear cytoplasm.

- Usually soft, well-circumscribed, and aspirate yields uniform, large, round cells.
2. Mast Cell Tumors

- Malignant neoplasms originating from mast cells.

- Cytologically, show round cells with granular cytoplasm (metachromatic granules), round nuclei,
and possible anisocytosis.

- May contain eosinophils and degranulated cells.
3. Inflammatory Conditions

- Suppurative: Neutrophil-dominant with bacteria.

- Lymphocytic: Small, mature lymphocytes indicating chronicity.

- Eosinophilic: Associated with allergies or parasitic infections.
4. Carcinomas and Sarcomas

- Epithelial tumors (carcinomas): cohesive clusters, polygonal cells with distinct borders.
- Mesenchymal tumors (sarcomas): spindle-shaped cells, often with variable pleomorphism.
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5. Infectious Agents

- Cryptococcus: encapsulated yeasts with clear halos.
- Fungal hyphae: branching filaments.
- Bacteria: cocci or rods, sometimes intracellular.

Advanced Techniques Enhancing Cytologic Diagnosis
While traditional cytology is highly valuable, adjunct techniques can improve diagnostic accuracy:
1. Special Stains
- Identify fungi (e.g., Periodic Acid-Schiff, Grocott's Methenamine Silver).
- Detect bacteria (Gram stain).
- Highlight cellular components.
2. Immunocytochemistry
- Use of antibodies to detect specific cell markers.
- Differentiates between cell types and tumor origin.
3. Molecular Diagnostics

- PCR assays for infectious agents.
- Genetic testing for tumor markers.

Limitations of Small Animal Cytologic Diagnhosis

Despite its advantages, cytology has certain limitations:

- Cannot always distinguish between benign and low-grade malignant neoplasms.

- Sample quality and adequacy are crucial; poor samples lead to inconclusive results.

- Some lesions require histopathology for definitive diagnosis.

- Overlap in cytologic features among different diseases can cause diagnostic challenges.

Conclusion
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Small animal cytologic diagnosis is an indispensable tool in veterinary practice, offering rapid,
minimally invasive, and cost-effective insights into a variety of disease processes. Mastery of
sample collection, preparation, and interpretation allows clinicians to make accurate diagnoses that
guide treatment decisions. While cytology has its limitations, when combined with clinical findings
and other diagnostic modalities, it significantly enhances the overall diagnostic approach in small
animal medicine. Continued advancements in staining techniques and ancillary testing promise to
further improve the accuracy and utility of cytologic diagnosis in veterinary practice.

References & Further Reading

- Cytology of Small Animal Tumors, K. M. L. W. et al.

- Veterinary Cytology, J. C. M. et al.

- Atlas of Small Animal Cytology, S. T. et al.

- Journals: Veterinary Clinical Pathology, Journal of Veterinary Diagnostic Investigation

Keywords: small animal cytologic diagnosis, veterinary cytology, fine-needle aspiration, cytology
stains, neoplasia, inflammation, infectious agents, diagnostic techniques

Small Animal Cytologic Diagnosis: Unlocking the Secrets of Cellular Clues in Veterinary Medicine

Small animal cytologic diagnosis has become an indispensable tool in veterinary diagnostics,
offering a minimally invasive, cost-effective, and rapid means of investigating a wide range of health
conditions in companion animals. From skin lumps to internal organ abnormalities, cytology enables
veterinarians to glean valuable insights from cells harvested from lesions or bodily fluids, guiding
clinical decisions with remarkable precision. As veterinary medicine advances, understanding the
principles, techniques, and interpretations of cytologic diagnosis is essential for practitioners seeking
to optimize patient outcomes. This article provides a comprehensive overview of small animal
cytologic diagnosis, emphasizing its clinical relevance, methodologies, and interpretive strategies.

The Role of Cytology in Small Animal Practice

Cytology involves the microscopic examination of cells collected from tissues or fluids to identify
pathological changes. Its significance in small animal practice stems from several advantages:

- Minimally Invasive and Rapid: Unlike biopsies, cytology procedures often require only fine
needle aspirations or fluid samples, causing minimal discomfort to the animal and delivering results
within hours.

- Cost-Effective: Cytological analysis is generally less expensive than surgical biopsies or
advanced imaging.
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- Diagnostic Versatility: It can be applied to skin masses, lymph nodes, internal organs (liver,
spleen, kidneys), and fluids such as effusions or cerebrospinal fluid.

- Preoperative Planning: Cytology can help determine malignancy, guiding surgical margins or the
need for further diagnostics.

However, it is important to recognize the limitations: cytology may not always provide definitive
diagnosis, especially in cases requiring architectural context or where cellular features are
ambiguous. It should be viewed as a valuable initial step or adjunct in diagnostic workflows.

Collection Techniques and Sample Preparation

Effective cytologic diagnosis hinges on proper sample collection and preparation. Several methods
are employed:

Fine Needle Aspiration (FNA)

- Procedure: Using a fine gauge needle (usually 22-25G), the veterinarian inserts the needle into
the lesion, applying gentle suction while moving the needle within the tissue to collect cells.

- Advantages: Simple, rapid, minimal discomfort, suitable for most superficial and some deep
lesions.

- Sample Handling: The aspirate is expelled onto glass slides, smeared gently to produce a thin,
even smear. Excess blood can interfere with interpretation; in such cases, additional passes or
techniques like capillary sampling may be used.

Fluid Sampling

- Types of Fluids: Thoracic, abdominal, joint, cerebrospinal, or pericardial effusions.

- Collection: Using aseptic technique, fluids are aspirated into syringes and then processed with
cytospin centrifugation or direct smears.
Impression Smears

- Application: For cutaneous or mucosal lesions, tissue excised during biopsy can be gently

pressed onto slides, creating impression smears.

Sample Fixation and Staining
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- Air-Dried Smears: Suitable for Romanowsky-type stains (e.g., Diff-Quik), which highlight cellular
morphology.

- Alcohol Fixation: For Papanicolaou or hematoxylin and eosin (H&E) stains, especially when
tissue architecture or nuclear detail is needed.

- Staining Techniques:

- Romanowsky Stains: Diff-Quik, Wright-Giemsa?best for initial evaluation.

- Papanicolaou: Offers excellent nuclear detail.

- Special Stains: May be employed for specific purposes (e.g., acid-fast for mycobacteria).

Cytological Features and Interpretation

Once prepared, cytological slides are examined under the microscope. Interpretation involves
assessing cellular features, background, and overall pattern to differentiate benign from malignant
processes, identify infectious agents, or classify inflammatory responses.

Key Cytological Features

- Cellularity: The number of cells present; low cellularity may limit diagnostic confidence.
- Cell Morphology:

- Size and Shape: Round, spindle, or elongated cells.

- Nuclear Features: Size, shape, chromatin pattern, nucleoli, mitoses.

- Cytoplasm: Amount, color, granularity.

- Background:

- Inflammatory Cells: Neutrophils, lymphocytes, macrophages.

- Necrotic Debris: Indicates tissue destruction.

- Microorganisms: Bacteria, fungi, or protozoa.

- Extracellular Matrix: Fibrous septa or mucin.

Differentiating Benign vs Malignant

- Benign Lesions:

- Uniform cell populations.

- Cells retain normal morphology.

- Low nuclear-to-cytoplasmic ratio.

- Minimal pleomorphism or mitotic activity.

- Malignant Lesions:

- Pleomorphism and anisocytosis.

- Increased nuclear size, irregular nuclear borders.
- Prominent nucleoli.
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- Elevated mitotic figures.
- Invasive features or abnormal architecture.

Specific Diagnostic Entities

- Inflammatory Conditions: Characterized by predominant inflammatory cells; the type of
inflammation guides diagnosis (e.g., eosinophilic for allergic, neutrophilic for bacterial infection).

- Neoplasms:

- Epithelial tumors: Cells often form cohesive clusters, with keratinization or glandular structures.

- Mesenchymal tumors: Spindle-shaped cells, often less cohesive.

- Round cell tumors: Discrete, round cells (e.g., lymphoma, mast cell tumor, histiocytoma).

Challenges and Limitations in Cytologic Diagnosis

Despite its utility, cytology has inherent limitations:

- Architectural Context Loss: Fine needle aspirates do not preserve tissue architecture, making it
hard to assess invasion or tissue organization.

- Sampling Error: Inadequate or non-representative samples can lead to false negatives.

- Ambiguous Morphology: Some lesions, especially poorly differentiated tumors, can mimic
benign processes.

- Reactive vs Malignant: Inflammatory reactions can sometimes mimic neoplasia; careful
correlation with clinical and other diagnostic findings is essential.

- Limited in Certain Lesions: Deep-seated masses or lesions requiring histological architecture for
definitive diagnosis may need biopsy.

To mitigate these issues, cytologists often recommend obtaining multiple samples, combining
cytology with other diagnostic modalities, and maintaining close communication with clinicians.

Advances and Future Directions

The field of small animal cytology continues to evolve with technological advances:

- Immunocytochemistry: The application of antibodies to cytological specimens enhances tumor
classification and differentiation.

- Molecular Diagnostics: PCR and FISH techniques can identify specific genetic alterations,
aiding in diagnosis and prognostication.

- Digital Cytology: High-resolution imaging and telecytology facilitate remote consultations and
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educational opportunities.
- Training and Standardization: Improved training ensures more accurate interpretation, reducing
inter-observer variability.

Practical Tips for Veterinarians and Cytopathologists

- Ensure proper sample collection technique to maximize cellular yield.

- Use appropriate stains and fixatives tailored to the suspected lesion.

- Collect multiple samples when necessary.

- Maintain good communication with the laboratory and interpret findings within the clinical
context.

- Recognize the limitations and when to recommend further diagnostics like histopathology or
imaging.

Conclusion

Small animal cytologic diagnosis stands as a cornerstone of veterinary diagnostic medicine, offering
a swift, minimally invasive window into the cellular world of diseased tissues. Its success depends
on meticulous sample collection, adept slide preparation, and nuanced interpretation. While not a
substitute for histopathology in all cases, cytology remains an invaluable first-line tool, guiding
clinicians toward accurate diagnoses and effective treatment plans. As technological innovations
continue to enhance its capabilities, cytology will undoubtedly maintain its vital role in advancing
small animal health and well-being.

QuestionAnswer What are the key cytological features used to diagnose common small animal
skin tumors? Key features include cell morphology (round, spindle, or epithelial), nuclear
characteristics (size, shape, chromatin pattern), presence of mitoses, and the arrangement of cells
(discrete, clusters, or sheets). For example, mast cell tumors often show round cells with granules,
while soft tissue sarcomas display spindle-shaped cells. How can cytology differentiate between
inflammatory and neoplastic processes in small animals? Cytology distinguishes inflammation from
neoplasia by identifying cell types and their arrangements. Inflammatory samples often contain
mixed immune cells (neutrophils, macrophages, lymphocytes), whereas neoplastic samples show
uniform cell populations with atypia, increased mitoses, and loss of normal architecture. What are
the limitations of small animal cytologic diagnosis, and when should histopathology be pursued?
Limitations include sampling errors, difficulty in distinguishing reactive from neoplastic processes,
and inability to assess tissue architecture fully. If cytology is inconclusive or if tumor margins and
invasion need assessment, histopathology is recommended for definitive diagnosis. Which stains
are commonly used in small animal cytology, and what information do they provide?
Romanowsky-type stains (e.g., Diff-Quik, Wright-Giemsa) are standard for routine cytology,
highlighting cell morphology and granules. Special stains like toluidine blue can identify mast cell
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granules, while Papanicolaou stain offers enhanced nuclear detail. These stains help in identifying
cell types and features. How reliable is cytology in diagnosing small animal lymphomas, and what
features are indicative? Cytology is generally reliable for diagnosing lymphomas, showing a
monomorphic population of lymphoid cells with high nuclear-to-cytoplasmic ratios, prominent
nucleoli, and increased mitoses. However, confirmation with immunocytochemistry or histopathology
enhances diagnostic accuracy. What cytological features are characteristic of mast cell tumors in
small animals? Mast cell tumors typically consist of round cells with abundant cytoplasmic granules
that stain metachromatically with toluidine blue. The cells often have round nuclei, and the granules
may cause a granular appearance within the cytoplasm. How can cytology aid in the diagnosis of
small animal urinary bladder tumors? Urinary bladder tumors on cytology often show epithelial cells
with anisocytosis, anisokaryosis, and increased nuclear atypia. The presence of transitional
epithelial cells with abnormal features can suggest urothelial carcinoma, while inflammatory cells
may be present if infection is concurrent. What are the best practices for collecting cytological
samples from small animals to ensure diagnostic accuracy? Proper sample collection involves using
appropriate techniques such as fine-needle aspiration for masses, direct impression smears during
surgery, or swabs for mucosal lesions. Ensuring samples are representative, avoiding blood
contamination, and preparing smears promptly improve diagnostic yield. What advances in small
animal cytologic diagnosis are shaping the future of veterinary pathology? Emerging advances
include the use of immunocytochemistry and molecular diagnostics on cytology samples, digital
image analysis, and the integration of cytology with histopathology and cytogenetics, leading to
more precise and minimally invasive diagnoses.

Related keywords: small animal cytology, veterinary cytology, pet tumor diagnosis, feline cytology,
canine cytology, cytopathology, tumor cytology, veterinary diagnostics, fine needle aspiration,
animal pathology

who classification of tumours of the lung pleura

WHO classification of tumours of the lung pleura

The World Health Organization (WHO) classification of tumours of the lung and pleura provides a
comprehensive framework for diagnosing, categorizing, and understanding the diverse neoplasms
that originate in these regions. This classification is pivotal for clinicians, pathologists, and
researchers because it standardizes terminology, facilitates accurate diagnosis, guides treatment
strategies, and aids in prognostication. This article delves into the detailed WHO classification of
lung and pleural tumours, exploring the various tumour types, their histopathological features,
clinical relevance, and updates from the latest WHO editions.
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Overview of WHO Classification of Lung and Pleural Tumours

The WHO classification system for lung and pleural tumours was first established to address the
heterogeneity of neoplasms arising within these thoracic structures. It is periodically updated to
incorporate advances in pathology, molecular biology, and clinical insights. The latest WHO
classification categorizes tumours into benign, borderline, and malignant entities, based on
histological features, behaviour, and molecular characteristics.

The classification encompasses tumours originating from:
- Lung parenchyma (primarily epithelial tumours)
- Pleura (mesothelial tumours)

- Other rare tumours of the lung and pleura

Understanding these categories is essential for accurate diagnosis and appropriate management.

Classification of Tumours of the Lung
Lung tumours are predominantly epithelial in origin, with non-small cell lung carcinomas (NSCLCSs)

being the most common, followed by small cell lung carcinomas (SCLCs). The WHO classification
emphasizes histological subtypes, molecular alterations, and clinical implications.

Benign Lung Tumours
Benign lung tumours are rare and usually asymptomatic. They are often discovered incidentally

during imaging studies. Main benign tumours include:

- Bronchial adenomas (now termed neuroendocrine tumors of low malignant potential)
- Hamartomas

- Leiomyomas

- Hemangiomas

Malignant Lung Tumours

Malignant tumours are classified primarily based on histological features into non-small cell lung
carcinomas and small cell lung carcinomas.

Non-Small Cell Lung Carcinomas (NSCLCs)
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This group includes the most prevalent lung cancers and is subdivided into:

- adenocarcinoma
- squamous cell carcinoma
- large cell carcinoma

Adenocarcinoma: The most common type, especially among non-smokers. It originates from
glandular epithelium and often occurs peripherally.

Squamous cell carcinoma: Typically arises centrally within the bronchi and is strongly associated
with smoking.

Large cell carcinoma: A diagnosis of exclusion characterized by undifferentiated malignant cells
without glandular or squamous differentiation.

Small Cell Lung Carcinoma (SCLC)

SCLC accounts for approximately 15% of lung cancers. It is characterized by small, round to oval
cells with neuroendocrine features, high mitotic rate, and aggressive behavior. It often presents with
extensive disease at diagnosis and responds initially to chemotherapy and radiotherapy.

Other Rare Lung Tumours

The WHO also recognizes rare tumours such as carcinoid tumours, sarcomatoid carcinomas, and
lymphomas involving the lung.

Classification of Tumours of the Pleura

Pleural tumours primarily originate from mesothelial cells lining the pleura. The WHO classification
emphasizes mesothelial tumours, their benign, borderline, and malignant categories.

Benign Pleural Tumours

The most common benign pleural tumour is:

- Localized fibrous tumour of the pleura (also called solitary fibrous tumour)

These are usually asymptomatic, slow-growing, and incidentally found.
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Borderline and Intermediate Tumours

This category includes tumours with uncertain malignant potential, though they are less well-defined
compared to malignant tumours.

Diffuse Mesothelioma of the Pleura
While classified as malignant, mesotheliomas are a distinct entity with unique pathological features.
Malignant Pleural Tumours

The most significant malignant pleural tumour is:

- Malignant mesothelioma

This tumour arises from mesothelial cells and is strongly associated with asbestos exposure.

WHO Classification of Mesothelial Tumours

Mesothelial tumours are categorized based on histological subtypes, differentiation, and cellular
features:

- Epithelioid mesothelioma: The most common form, characterized by epithelial-like cells.

- Sarcomatoid mesothelioma: Composed of spindle-shaped cells resembling sarcomas.

- Biphasic (mixed) mesothelioma: Contains both epithelioid and sarcomatoid components.

Additional features include the grading of cellular atypia, mitotic activity, and invasion patterns,
which influence prognosis.

Key Features and Diagnostic Criteria in WHO Classification

The WHO classification emphasizes several diagnostic criteria:

- Histopathological features: Cell morphology, growth patterns, invasion depth.
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- Immunohistochemistry: Markers such as calretinin, WT-1, cytokeratin 5/6 for mesothelial origin;
TTF-1, Napsin A for adenocarcinomas; p40, p63 for squamous cell carcinomas.

- Molecular features: Genetic alterations, e.g., EGFR mutations in adenocarcinoma, BRAF, KRAS
mutations, and PD-L1 expression relevant for targeted therapy.

Importance of WHO Classification in Clinical Practice

The WHO classification guides clinicians by:

- Providing a standardized terminology for diagnosis and communication.

- Informing prognosis; for example, adenocarcinomas generally have better outcomes compared
to small cell carcinomas.

- Influencing treatment decisions; targeted therapies depend on molecular subtypes.

- Facilitating research and epidemiological studies through consistent categorization.

Updates in the Latest WHO Classifications
The WHO periodically revises its classification to incorporate advances in pathology and molecular
biology. Notable updates include:

- Recognition of new subtypes of lung adenocarcinoma (e.g., lepidic, acinar, papillary).

- Inclusion of molecular markers as diagnostic criteria.

- Clarification of borderline and pre-invasive lesions.

- Better characterization of mesothelial tumours, including epithelioid, sarcomatoid, and biphasic
variants.
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Conclusion

The WHO classification of tumours of the lung and pleura remains a cornerstone in thoracic
pathology, fostering precise diagnosis, guiding treatment, and improving understanding of tumour
biology. Its systematic approach to categorizing benign, borderline, and malignant neoplasms based
on histological, immunohistochemical, and molecular features ensures consistency across
institutions and enhances patient care. Staying updated with WHO revisions is essential for
healthcare professionals involved in the management of thoracic tumours, ultimately leading to
better outcomes for patients.

Keywords: WHO classification, lung tumours, pleural tumours, mesothelioma, lung carcinoma,
benign lung tumours, malignant lung tumours, thoracic pathology, tumour histology, thoracic
neoplasms

WHO Classification of Tumours of the Lung Pleura

The World Health Organization (WHO) classification of tumours of the lung and pleura represents a
comprehensive framework that guides pathologists, oncologists, and researchers in diagnosing,
categorizing, and managing thoracic neoplasms. This classification system, regularly updated to
incorporate advances in molecular pathology and histopathology, provides a standardized language
that enhances clinical decision-making and facilitates epidemiological studies. In this review, we
explore the detailed taxonomy of pleural tumours as outlined by the WHO, emphasizing their
histopathological features, molecular characteristics, and clinical implications.

Introduction

The pleura, a vital serous membrane enveloping the lungs and lining the thoracic cavity, is a site for
a diverse array of benign and malignant tumours. Malignant pleural mesothelioma (MPM) is the
most notorious primary neoplasm arising from the mesothelial cells, but secondary tumours such as
metastases from lung, breast, and other carcinomas also involve the pleura. The WHO classification
provides a structured approach to distinguish these entities, primarily focusing on mesothelial
neoplasms, fibrous tumours, and other rare variants.

Understanding the WHO classification is essential for accurate diagnosis, prognostication, and

therapeutic planning, especially given the heterogeneity of pleural tumours and the evolving
landscape of molecular diagnostics.

Primary Tumours of the Pleura

Primary tumours originate from the mesothelial lining or associated stromal components. They are
classified based on histopathological features, immunohistochemical profiles, and molecular
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alterations.
Mesothelial Tumours

Mesothelial neoplasms are the most common primary pleural tumours and encompass benign,
borderline, and malignant categories.

Benign Mesothelial Tumours

- Localized Mesothelial Hyperplasia: Reactive proliferation of mesothelial cells often associated
with inflammation or trauma.

- Well-Differentiated Papillary Mesothelial Tumour (WDPMT): A rare benign entity characterized
by papillary proliferation of mesothelial cells with minimal atypia and no invasion.
Malignant Mesothelial Tumours

- Malignant Mesothelioma (MM): The most significant primary malignant tumour of the pleura,
with distinct histological subtypes and molecular features.
Malignant Mesothelioma Subtypes
The WHO recognizes three main histological subtypes, each with differing prognosis and

therapeutic responses:

- Epithelioid Mesothelioma
- Sarcomatoid Mesothelioma
- Biphasic (Mixed) Mesothelioma

Epithelioid Mesothelioma:

Most common (~60-70%), characterized by polygonal cells forming tubules, papillae, or solid sheets.
Frequently exhibits a prominent fibrous stroma and tends to have a better prognosis.

Sarcomatoid Mesothelioma:

Less common (~10-20%), composed of spindle-shaped cells resembling sarcoma. These tumours
are often more aggressive and less responsive to therapy.
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Biphasic Mesothelioma:

Contains both epithelioid and sarcomatoid components, with prognosis depending on the proportion
of each.

Molecular and Immunohistochemical Features of Mesothelioma

- Key Immunohistochemical Markers:

- Positive: Calretinin, WT1, D2-40 (podoplanin), Cytokeratin 5/6, Mesothelin
- Negative: Carcinoma markers such as TTF-1, CEA, Ber-EP4

- Molecular Alterations:

- Loss of BAP1 expression
- CDKN2A (p16) deletion detectable via FISH
- Rare mutations in BRAF, NRAS

Other Mesothelial Tumours

- Localized Malignant Mesothelioma: Rare, similar to diffuse but confined to localized areas.
- Multicystic Mesothelioma: Generally benign, presenting as multicystic lesions.

Fibrous and Other Tumours of the Pleura

Aside from mesothelial origins, the pleura can host fibrous and miscellaneous tumours.

Solitary Fibrous Tumour (SFT)

- Originates from fibroblastic mesenchymal cells.

- Usually benign but can be malignant.

- Features: Well-circumscribed, spindle cells with high vascularity, "patternless"” pattern, and
CD34 positivity.

- Malignant SFTs show increased cellularity, atypia, mitoses, necrosis.

- Molecular hallmark: NAB2-STAT6 gene fusion detectable via immunohistochemistry (STAT6
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nuclear positivity).
Fibrosarcoma and Other Sarcomas

Rare; includes fibrosarcoma, malignant peripheral nerve sheath tumour, and angiosarcoma. These
are generally distinguished through histomorphology and immunoprofile.

Mesenchymal Tumours with Other Differentiations
- Lipomas and Liposarcomas
- Hemangiopericytoma
Secondary Tumours of the Pleura
Metastatic involvement of the pleura is common, especially from lung, breast, and other carcinomas.
Common Metastases
- Lung Carcinomas: Adenocarcinoma, squamous cell carcinoma
- Breast Carcinoma
- Gastrointestinal Tumours

- Lymphomas and Leukemias

Immunohistochemistry and molecular studies help determine the primary site, especially in poorly
differentiated tumours.

Rare and Unusual Pleural Tumours

- Mesenchymal chondrosarcoma
- Malignant fibrous histiocytoma
- Synovial sarcoma

These are exceedingly rare but are recognized within the WHO framework based on histopathology
and molecular features.

Diagnostic Challenges and Advances

Accurate classification relies on a combination of histopathology, immunohistochemistry, and
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increasingly, molecular diagnostics.

Role of Molecular Diagnostics

- Detection of BAP1 loss and CDKN2A deletions for mesothelioma
- Identification of NAB2-STATG fusion in SFT
- Next-generation sequencing panels for rare entities

Diagnostic Algorithms

- Use of panel immunohistochemistry to differentiate mesothelioma from metastatic carcinoma
- Employing molecular markers for ambiguous cases

Clinical Implications of WHO Classification

The WHO classification informs prognosis and guides management strategies:

- Benign vs. Malignant: Surgery for benign tumours; multimodal therapy for mesothelioma.
- Histological Subtypes: Epithelioid mesotheliomas have better outcomes.
- Molecular Features: Potential targets for novel therapies.

Conclusion

The WHO classification of tumours of the lung and pleura offers a detailed and nuanced taxonomy
that reflects advances in our understanding of thoracic neoplasms. It emphasizes the importance of
integrating histopathological, immunohistochemical, and molecular data to achieve accurate
diagnosis. As research continues to evolve, especially in molecular genetics and targeted therapies,
this classification will likely undergo further refinements, ultimately improving patient outcomes
through tailored treatment approaches.

Understanding the diverse spectrum of pleural tumours aids clinicians and pathologists in making
precise diagnoses, prognostic assessments, and guiding appropriate management. The ongoing
evolution of the WHO classification underscores the importance of multidisciplinary collaboration in
thoracic oncology.

QuestionAnswer What is the WHO classification of tumors of the lung and pleura? The WHO
classification of tumors of the lung and pleura is a standardized system that categorizes benign and
malignant tumors based on histological features, genetic profiles, and clinical behavior to guide
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diagnosis and treatment. How are mesotheliomas classified in the WHO system? In the WHO
classification, mesotheliomas are categorized into epithelioid, sarcomatoid, biphasic (mixed), and
rare variants, based on their cellular morphology and immunohistochemical profiles. What are the
main types of primary lung carcinomas according to WHO? The main types include non-small cell
lung carcinomas (adenocarcinoma, squamous cell carcinoma, large cell carcinoma) and small cell
lung carcinoma, each with distinct histological and molecular features. How does the WHO classify
benign tumors of the lung and pleura? Benign tumors are classified as hamartomas, papillomas,
lipomas, and other rare benign neoplasms, characterized by their benign histological appearance
and non-invasive behavior. What is the significance of the WHO classification in clinical
management? The WHO classification helps in accurate diagnosis, prognosis, and selection of
appropriate treatment strategies by providing a standardized framework for tumor categorization.
Are genetic features incorporated into the WHO classification of lung and pleural tumors? Yes, the
WHO classification increasingly incorporates molecular and genetic markers that aid in
subclassification, prognosis, and targeted therapy options. How are metastatic tumors to the lung
and pleura classified in the WHO system? Metastatic tumors are classified based on their primary
origin and histological similarity, with common types including metastases from breast, colon, and
other cancers, but they are not part of the primary WHO tumor classification. What updates have
recent WHO classifications introduced for lung and pleural tumors? Recent updates include
enhanced molecular characterization, recognition of new tumor variants, and refined criteria for
differentiating benign from malignant lesions to improve diagnostic accuracy. How does the WHO
classification address rare tumors of the lung and pleura? The WHO classification provides specific
categories for rare tumors such as solitary fibrous tumors, carcinoids, and other uncommon
neoplasms, facilitating their recognition and management. Why is the WHO classification important
for pathologists and clinicians? It ensures consistent diagnosis, informs prognosis, guides treatment
decisions, and fosters research by providing a comprehensive, evidence-based framework for tumor
categorization.

Related keywords: lung tumors, pleural tumors, WHO classification, thoracic oncology,
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WHO CLASSIFICATION OF SKIN TUMOURS

WHO classification of skin tumours is an essential framework used by dermatologists,
pathologists, and oncologists to categorize and understand the vast array of skin neoplasms. This
classification system, developed by the World Health Organization, provides a standardized


https://www.focuslabs.ca/digest/uWXLS75FG8TF/who_classification_of_tumours_of_the_lung_pleura

pleomorphic sarcoma malignant fibrous histiocytoma of Online PDF Vol. 2022, Issue 6

approach to diagnosing, researching, and managing skin tumors. Accurate classification not only
aids in determining prognosis but also guides appropriate treatment strategies. Skin tumors
encompass a broad spectrum of benign and malignant lesions, each with distinct histopathological
features and clinical behaviors. The WHO classification helps to organize this diversity into
structured categories, facilitating clearer communication among healthcare professionals and
enhancing patient care.

Overview of the WHO Classification of Skin Tumours

The WHO classification of skin tumours is periodically updated to incorporate new research findings,
advances in diagnostic techniques, and emerging tumor entities. The current edition, often referred
to as the WHO Classification of Skin Tumours (2018 edition), divides skin tumors into several major
groups based on their cellular origin, histopathological characteristics, and biological behavior.
These groups include carcinomas, melanocytic tumors, adnexal tumors, soft tissue tumors, and
hematolymphoid tumors involving the skin.

The classification emphasizes a comprehensive approach that combines clinical features, histology,
immunohistochemistry, and molecular genetics to arrive at an accurate diagnosis. It also recognizes
the importance of distinguishing between benign, borderline, and malignant tumors, which has direct
implications for patient management.

Major Categories of Skin Tumours in WHO Classification
1. Keratinocyte Carcinomas

Keratinocyte carcinomas are the most common malignant skin tumors, originating from the
keratinocytes of the epidermis.

- Basal Cell Carcinoma (BCC): The most common skin cancer, characterized by nests of
basaloid cells with peripheral palisading. It rarely metastasizes but can cause local destruction.

- Squamous Cell Carcinoma (SCC): Arises from keratinocytes of the squamous epithelium.
More aggressive than BCC, with potential to metastasize, especially in immunocompromised
individuals.

- Precursor Lesions: Includes actinic keratosis and Bowen?s disease, which are considered
carcinoma in situ.

2. Melanocytic Tumors

These tumors originate from melanocytes, the pigment-producing cells of the skin.
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- Benign Melanocytic Nevi: Common moles, usually symmetrical with uniform color and
well-defined borders.

- Melanoma: Malignant melanoma is a highly aggressive tumor with potential for metastasis. The
WHO classifies melanomas based on their histological subtype, including superficial spreading,
nodular, lentigo maligna, and acral melanoma.

- Other Melanocytic Tumors: Such as Spitz nevus and blue nevus, which can sometimes mimic
melanoma.

3. Appendageal (Adnexal) Tumors
These tumors arise from the skin appendages like sweat glands, sebaceous glands, and hair

follicles.

- Eccrine and Apocrine Gland Tumors: Includes hidradenoma, syringoma, and poroma.
- Sebaceous Gland Tumors: Includes sebaceous adenoma and sebaceous carcinoma.
- Follicular Tumors: Such as trichoepithelioma and pilomatricoma.

4. Soft Tissue Tumors
These are mesenchymal tumors originating from connective tissues within the skin.
- Fibrous Tumors: Such as dermatofibroma and fibrous histiocytoma.
- Vascular Tumors: Includes hemangiomas, Kaposi sarcoma, and angiosarcomas.

- Lipomatous Tumors: Such as lipomas and atypical lipomatous tumors.
5. Hematolymphoid Tumors
These involve lymphoid and hematopoietic cells infiltrating the skin.
- Cutaneous Lymphomas: Including mycosis fungoides and Sézary syndrome.

- Leukemias: Such as leukemia cutis.

Histopathological Features and Diagnostic Criteria

Accurate classification relies heavily on histopathological examination, often supplemented by
immunohistochemistry and molecular studies.

Key Diagnostic Tools
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- Histology: Microscopic examination reveals cellular morphology, growth patterns, and stromal
interactions.

- Immunohistochemistry (IHC): Uses specific markers to distinguish tumor types, such as S100,
HMB-45 for melanocytic tumors, or cytokeratins for keratinocyte tumors.

- Molecular Genetics: ldentifies genetic mutations and chromosomal aberrations, aiding in
diagnosis and targeted therapy decisions.

Importance of WHO Classification in Clinical Practice
Correctly classifying skin tumors influences treatment options, prognosis, and follow-up strategies.
Implications for Treatment

- Benign tumors may only require excision or observation.

- Malignant tumors often necessitate wide local excision, sentinel lymph node biopsy,
radiotherapy, or systemic therapies.

- Some tumors, like melanoma, require staging and targeted therapy based on molecular
findings.

Prognostic Significance

The classification provides prognostic information, with some tumors having a high likelihood of
recurrence or metastasis, while others are essentially benign.

Emerging Trends and Future Directions

Advances in molecular pathology continue to refine skin tumor classification, leading to more
personalized approaches.

Integration of Molecular Data

New genetic markers are being incorporated into the classification, allowing for better
subclassification and targeted treatment options. For example, BRAF mutations in melanoma or
MYC amplification in certain cutaneous lymphomas.

Development of Targeted Therapies

Understanding the molecular pathways involved in skin tumors has led to the development of
targeted therapies, especially for melanoma and some adnexal tumors.
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Conclusion

The WHO classification of skin tumours remains a cornerstone in dermatopathology, providing a
comprehensive, standardized framework for diagnosing and managing a wide spectrum of skin
neoplasms. As research advances, this classification continues to evolve, integrating new molecular
insights to improve patient outcomes. Accurate classification not only enhances diagnostic precision
but also facilitates personalized medicine approaches, ensuring patients receive the most effective
and targeted treatments available.

This detailed overview underscores the importance of the WHO classification system in the
landscape of dermatology and oncology, highlighting its role in advancing understanding, diagnosis,
and management of skin tumors.

Who Classification of Skin Tumours: A Comprehensive Guide to Understanding Skin Cancer Types

When discussing skin health, one of the most critical topics is the classification of skin tumours. The
who classification of skin tumours serves as a vital framework for clinicians, researchers, and
patients to understand the nature, prognosis, and treatment strategies associated with various skin
cancers. This structured system helps categorize tumours based on their histopathological features,
origins, and biological behaviour, providing clarity in diagnosis and management.

Understanding the Importance of Skin Tumour Classification

Skin tumours encompass a wide spectrum of benign and malignant lesions, each with distinct
characteristics. Proper classification influences:

- Diagnosis accuracy

- Treatment planning

- Prognostic assessment

- Research and epidemiological studies

The who classification of skin tumours offers a standardized taxonomy, facilitating uniform
communication across medical disciplines and advancing scientific understanding of these lesions.

Foundation of the WHO Classification of Skin Tumours

The World Health Organization (WHO) periodically updates its classification system based on the
latest research, integrating histological, immunohistochemical, and molecular data. The 2018 WHO
Classification of Skin Tumours is the most recent comprehensive guide, organizing skin tumours into
broad categories based on their cellular origin and behaviour.
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This classification divides skin tumours primarily into:

- Epithelial tumours

- Melanocytic tumours

- Appendageal (adnexal) tumours

- Soft tissue and other mesenchymal tumours
- Hematolymphoid tumours

Within each category, tumours are further subdivided based on histopathological features.

Main Categories in the WHO Classification of Skin Tumours

- Epithelial Tumours

Epithelial tumours originate from keratinocytes or other epithelial cells of the skin. They include
benign, pre-malignant, and malignant lesions.

Benign Epithelial Tumours:
- Seborrheic keratosis
- Verruca (wart)
- Sebaceous hyperplasia
Pre-malignant Epithelial Tumours:
- Actinic keratosis
- Bowen's disease (squamous cell carcinoma in situ)
Malignant Epithelial Tumours:
- Basal cell carcinoma (BCC): The most common skin cancer, arising from basal keratinocytes.
- Squamous cell carcinoma (SCC): Originates from squamous keratinocytes; potential for

metastasis.
- Merkel cell carcinoma: A neuroendocrine carcinoma with aggressive behaviour.
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- Melanocytic Tumours
These arise from melanocytes, the pigment-producing cells in the skin.
Benign Melanocytic Tumours:
- Melanocytic nevi (moles)
- Spitz nevi
Malignant Melanocytic Tumours:
- Malignant melanoma: The most deadly skin cancer; various subtypes include superficial
spreading, nodular, lentigo maligna, and acral lentiginous melanoma.
- Appendageal (Adnexal) Tumours
Originating from skin appendages such as hair follicles, sweat glands, or sebaceous glands.
- Pilomatricoma: Tumour of hair matrix origin.
- Syringoma: Eccrine sweat duct tumour.
- Sebaceous carcinoma: Malignant tumour of sebaceous glands.
- Cylindromas and spiradenomas: Tumours of sweat gland origin.
- Soft Tissue and Mesenchymal Tumours
Includes a variety of benign and malignant tumours derived from connective tissue.
- Dermatofibroma
- Kaposi sarcoma
- Angiosarcoma
- Hematolymphoid Tumours

These are rare but include lymphomas and leukaemias that involve the skin.
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- Cutaneous T-cell lymphomas (e.g., mycosis fungoides)
- Other lymphoproliferative disorders

Subclassification of Malignant Skin Tumours
Understanding the subclasses within malignant categories enhances diagnostic precision.
Basal Cell Carcinoma (BCC)
- Nodular BCC
- Superficial BCC
- Morpheaform (sclerosing) BCC
- Pigmented BCC
Features:
- Locally invasive but rarely metastasize
- Often associated with UV exposure
Squamous Cell Carcinoma (SCC)
- Well-differentiated SCC
- Poorly differentiated SCC
- Keratoacanthoma (a variant with rapid growth)
Features:
- Potential to metastasize, especially in immunocompromised patients
- Often arises in sun-exposed areas
Melanoma
- Superficial spreading melanoma
- Lentigo maligna melanoma

- Nodular melanoma
- Acral lentiginous melanoma
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Features:

- Highly metastatic potential
- Requires prompt diagnosis and intervention

Molecular and Histopathological Insights

Modern WHO classification also incorporates molecular markers, such as mutations in BRAF,
NRAS, and c-KIT genes, especially for melanoma and certain adnexal tumours. Histopathological
examination remains the gold standard, with immunohistochemistry aiding in differentiating
challenging cases.

Practical Implications of WHO Classification

The classification aids clinicians in:

- Recognizing tumour types based on clinical presentation and histology.

- Determining prognosis ? for example, melanoma subtypes have different survival rates.

- Tailoring treatment strategies, including surgical excision, radiotherapy, or systemic therapies.
- Identifying tumours requiring close follow-up due to metastatic potential.

Conclusion

The who classification of skin tumours provides an essential framework for understanding the vast
array of skin neoplasms. By categorizing tumours based on their cellular origin, histological features,
and molecular characteristics, healthcare professionals can improve diagnostic accuracy, inform
prognosis, and optimize treatment strategies. As research advances, this classification continues to
evolve, integrating new molecular data that promise to refine our understanding of skin tumour
biology further. Recognizing the diversity within skin tumours underscores the importance of a
multidisciplinary approach to skin cancer management, emphasizing early detection and
personalized care.

QuestionAnswer What is the WHO classification of skin tumors based on? The WHO
classification of skin tumors is based on histopathological features, cellular origin, and molecular
characteristics to provide a standardized framework for diagnosis and management. How many
main categories are there in the WHO classification of skin tumors? The WHO classification
categorizes skin tumors into several main groups, including keratinocyte tumors, melanocytic
tumors, adnexal tumors, and soft tissue tumors, among others. What are the most common
keratinocyte tumors classified by WHO? The most common keratinocyte tumors classified by WHO
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include basal cell carcinoma, squamous cell carcinoma, and their variants. How does the WHO
classification differentiate between benign and malignant skin tumors? The classification
differentiates based on histopathological criteria such as cellular atypia, invasion depth, mitotic
activity, and potential for metastasis. What role does molecular pathology play in the WHO
classification of skin tumors? Molecular pathology helps identify genetic mutations and markers that
can refine diagnoses, predict behavior, and guide targeted therapies within the WHO classification
framework. Are melanocytic tumors classified differently in the WHO system? Yes, melanocytic
tumors are classified separately, including benign nevi, dysplastic nevi, and malignant melanoma,
with specific subtypes based on histology and molecular features. What is the significance of the
WHO classification for dermatopathologists? It provides a standardized nomenclature and
diagnostic criteria, improving accuracy, facilitating research, and guiding appropriate treatment
strategies. Has the WHO classification of skin tumors been updated recently? Yes, the WHO
periodically updates its classifications to incorporate new scientific knowledge, with the latest edition
reflecting advancements in molecular and histopathological understanding. How does the WHO
classification assist in prognosis and treatment planning? By categorizing tumors based on their
histological and molecular features, the classification helps predict tumor behavior and informs
clinicians on optimal management approaches. What are some challenging aspects of applying the
WHO classification to skin tumors? Challenges include variability in histopathological interpretation,
overlapping features among tumor types, and the need for molecular testing, which may not be
universally available.
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