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Introduction

When it comes to understanding cancer, one of the most authoritative references is the World Health
Organization’s (WHO) classification of tumours. This comprehensive system, developed through decades of
research and collaboration among pathologists, oncologists, and researchers worldwide, provides a standardized
language for describing and diagnosing every type of tumour. By offering clear definitions, grading systems, and
coding guidelines, the WHO classification not only facilitates accurate patient care but also supports global
research, epidemiology, and health policy planning.

In this article, we dive deep into the history, structure, and practical applications of the WHO classification. We'll
explore how the system has evolved, the major categories it encompasses, and how clinicians and scientists use it
to improve outcomes for patients across the globe. Whether you're a medical professional, a researcher, or simply
someone who wants to understand the science behind cancer classification, this guide will provide a clear,
comprehensive overview.

The Genesis of WHO Tumour Classification

Early Foundations

Before the 20th century, tumour classification was largely inconsistent, with different countries and institutions using
their own naming conventions. This fragmentation made it difficult to compare research findings or to develop
universal treatment protocols. The need for a unified system became apparent as international collaboration grew,
especially in the aftermath of World War Il when medical science was rapidly advancing.

First Official Publication

The WHO'’s first formal tumour classification was released in 1973, focusing on tumours of the nervous system.
This pioneering effort set a precedent for future editions, emphasizing the importance of histopathological criteria,
clinical behavior, and prognostic implications. Over the next decades, the WHO expanded its scope, publishing
separate monographs for bone and soft tissue tumours, endocrine tumours, and more.

Structure of the WHO Classification System

Hierarchical Organization

The WHO classification follows a hierarchical model that mirrors the complexity of tumour biology:
e Systemic Level: Broad categories such as carcinomas, sarcomas, lymphomas, and germ cell tumours.
e Organ Level: Specific organs or tissues (e.g., breast, lung, bone).

« Histologic Subtype: Detailed subtypes based on microscopic features.
¢ Grading and Molecular Markers: Indicators of aggressiveness and targeted therapy options.

This structure ensures that each tumour can be described with precision, from its general type down to its unique
molecular signature.

Integration with ICD-O



The International Classification of Diseases for Oncology (ICD-O) complements the WHO classification by
providing a coding system that links tumour type and location. This dual system allows for standardized data
collection, which is essential for cancer registries, epidemiological studies, and health policy decisions.

Major Tumour Categories in the WHO System

Carcinomas

Carcinomas are malignant tumours that arise from epithelial cells. They constitute the majority of cancers
worldwide. Within the WHO framework, carcinomas are further divided by organ of origin (e.g., breast, colorectal,
prostate) and by histologic subtype (e.g., adenocarcinoma, squamous cell carcinoma).

Sarcomas

Sarcomas originate from mesenchymal tissues such as bone, cartilage, fat, or muscle. The WHO classification
distinguishes between bone sarcomas (e.g., osteosarcoma, Ewing sarcoma) and soft tissue sarcomas (e.g.,
liposarcoma, leiomyosarcoma).

Lymphomas
Lymphomas are cancers of the lymphoid system. The WHO classification separates them into Hodgkin lymphoma
and non-Hodgkin lymphoma, with further subtypes based on immunophenotype and genetic features.

Germ Cell Tumours

These tumours arise from germ cells and are most commonly found in the testes and ovaries. The WHO system
categorizes them into seminomatous and non-seminomatous types, each with distinct treatment protocols.

Neuroendocrine Tumours

Neuroendocrine tumours (NETS) display characteristics of both nerve and endocrine tissues. They can occur in
various organs, including the pancreas, lungs, and gastrointestinal tract. The WHO classification grades NETs
based on mitotic count and Ki-67 index.

Other Rare Tumours

Beyond the major categories, the WHO includes rare tumours such as melanomas, sarcomatoid carcinomas, and
tumours of the central nervous system, ensuring comprehensive coverage of all malignant neoplasms.

Key Features of the WHO Classification

Histopathology as the Core

Microscopic examination of tumour tissue remains the cornerstone of classification. Pathologists evaluate cellular
architecture, nuclear atypia, mitotic activity, and stromal characteristics to assign a specific subtype.

Grading Systems

Grading reflects the tumour’s aggressiveness and potential for metastasis. For example, the WHO assigns a Grade
1 to 3 scale for many tumours, with higher grades indicating poorer prognosis.

Molecular and Genetic Profiling

Recent editions have incorporated genetic alterations (e.g., BRAF mutations in melanoma, EGFR mutations in lung
cancer) into classification criteria. This integration supports precision medicine by linking tumour biology to targeted
therapies.



Clinical Correlation

Each classification entry includes clinical information such as typical age of onset, common sites, and treatment
guidelines. This holistic approach aids clinicians in making evidence-based decisions.

Evolution of WHO Tumour Classification

From 1973 to 2014

The first editions focused largely on morphology. Over time, as molecular biology advanced, the WHO began
incorporating genetic data. The 2014 edition marked a significant shift by emphasizing immunohistochemistry and
molecular diagnostics.

2017 and 2020 Editions

In 2017, the WHO released the “WHO Classification of Tumours of the Central Nervous System.” This edition
integrated comprehensive molecular markers for brain tumours, such as IDH mutation status and 1p/19q co-
deletion. The 2020 edition further refined classification across multiple organ systems, adding new subtypes and
updating grading criteria.

Future Directions

Upcoming editions are expected to deepen the role of artificial intelligence, digital pathology, and real time genomic
sequencing. The WHO aims to keep the classification dynamic, reflecting emerging research and therapeutic
breakthroughs.

Clinical Application of WHO Tumour Classification

Diagnosis and Reporting

Pathologists use the WHO classification to produce standardized pathology reports. These reports include tumour
type, grade, stage, and recommended treatment options, facilitating clear communication among multidisciplinary
teams.

Treatment Planning

Oncologists rely on classification details to select appropriate chemotherapy regimens, targeted therapies, or
immunotherapies. For instance, identifying a HER2 positive breast carcinoma directs the use of trastuzumab.

Prognostication

Grading and molecular markers inform prognosis. A low grade glioma with an IDH mutation generally has a more
favorable outlook than a high grade astrocytoma lacking that mutation.

Clinical Trials and Research

Accurate classification ensures that patients are enrolled in trials that match their tumour’s biology. Researchers
use classification data to identify patterns, investigate new therapies, and compare outcomes across populations.

Impact on Global Cancer Surveillance

Standardized Data Collection

By providing a universal language, the WHO classification enables cancer registries worldwide to record and
compare incidence rates, survival statistics, and treatment outcomes.

Public Health Policy



Health ministries use classification data to allocate resources, develop screening programs, and prioritize research
funding. For example, a rising incidence of colorectal carcinoma in a region may trigger national screening
initiatives.

Health Equity

Uniform classification helps identify disparities in cancer care. By tracking outcomes across different demographic
groups, policymakers can address gaps in early detection and treatment access.

Resources for Clinicians and Researchers

WHO Online Portal

The WHO provides free access to the latest editions of the classification monographs through its online portal.
These PDFs contain detailed descriptions, diagnostic criteria, and reference images.

International Cancer Genome Consortium (ICGC)

ICGC partners with WHO to integrate genomic data into tumour classification. Researchers can explore mutation
profiles associated with specific tumour subtypes.

World Health Organization Classification of Tumours (WCT) Mobile App

For clinicians on the go, the WCT app offers quick reference to tumour types, grading, and treatment guidelines.

Peer Reviewed Journals

Journals such as Modern Pathology and Nature Reviews Clinical Oncologyfrequently  publish updates  and
commentary on WHO classification changes.

Challenges and Criticisms

Complexity for Practitioners
The depth of detail can overwhelm clinicians, especially in resource limited settings. Simplified guidelines or
decision aids are often needed to translate classification into practice.

Rapid Scientific Advances
The pace of discovery in genomics and immunology can outstrip the update cycle of the classification. This lag may
lead to temporary mismatches between current research and official criteria.

Access Disparities
While WHO materials are free online, many healthcare facilities still lack the equipment (e.g., next generation
sequencing) required to fully implement molecular classifications.

Conclusion

The World Health Organization classification of tumours stands as a foundational pillar in modern oncology. By
offering a standardized, detailed, and evolving framework, it bridges the gap between basic science and clinical
practice, supports global surveillance, and ultimately enhances patient care. As technology advances and our
understanding of tumour biology deepens, the WHO classification will continue to adapt, ensuring that it remains
the definitive guide for diagnosing, treating, and studying cancer worldwide.
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