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Who classification of tumours of the urinary
syst

WHO Classification of Tumours of the Urinary SystemThe World Health Organization (WHO)
classification of tumours of the urinary system provides a comprehensive framework for diagnosing,
categorizing, and understanding the diverse neoplasms that affect the kidneys, urinary bladder,
ureters, and other related structures. This classification aids pathologists, urologists, oncologists,
and researchers in standardizing diagnoses, informing treatment strategies, and facilitating
epidemiological studies. The WHO classification is regularly updated to reflect advances in
molecular pathology, histopathology, and clinical research, ensuring it remains a vital reference in
contemporary medicine.Overview of the WHO Classification of Tumours of the Urinary SystemThe
WHO classification groups urinary system tumors based on their histogenesis, morphological
features, molecular characteristics, and clinical behavior. It covers tumors of the kidneys, renal
pelvis, ureters, urinary bladder, and urethra. Each tumor type is assigned a specific code,
description, and grading/staging parameters that assist clinicians in prognosis and management.Key
features of the classification include:Categorization into benign and malignant
neoplasmsRecognition of precursor lesionsIncorporation of molecular markersGrading systems that
reflect tumor aggressivenessRenal TumoursRenal tumors constitute a significant portion of urinary
system neoplasms. The most common malignant renal tumor is renal cell carcinoma (RCC), but
several other benign and malignant tumors also occur.1. Renal Cell Carcinoma (RCC)Renal cell
carcinoma accounts for approximately 85% of malignant kidney tumors in adults. The WHO
classifies RCC into various subtypes based on histological and molecular features:Clear Cell RCC
(most common subtype, ~70%)Papillary RCC (~10-15%)Chromophobe RCC (~5%)Collecting Duct
Carcinoma (Bellini duct carcinoma)MiT family translocation RCCHistological and Molecular
Features:Clear cell RCC shows clear cytoplasm with a rich vascular network.Papillary RCC exhibits
papillary architecture with foamy macrophages.Chromophobe RCC displays pale cytoplasm with
prominent cell membranes.Molecular markers such as VHL gene mutations are characteristic of
clear cell RCC.Grading and Staging:Fuhrman grading system assesses nuclear features.TNM
staging evaluates tumor size, node involvement, and metastasis.2. Renal Tumors of Uncertain
Malignant Potential (UMP)Includes lesions like:Oncocytoma (benign)Hybrid tumors with features of
oncocytoma and chromophobe RCC3. Benign Renal TumorsOncocytoma: Composed of oncocytic
cells with granular eosinophilic cytoplasm.Angiomyolipoma: Composed of blood vessels, smooth
muscle, and fat; associated with tuberous sclerosis.Urothelial (Transitional Cell) TumoursUrothelial
tumors are the most common neoplasms of the urinary bladder and urothelium lining the renal pelvis
and ureters.1. Non-invasive Urothelial CarcinomaPapillary Urothelial Neoplasm of Low Malignant
Potential (PUNLMP): Minimal cytological atypia.Non-invasive papillary carcinoma (Ta): Confined to
the mucosa, with papillary growth.Carcinoma in situ (CIS): Flat, high-grade lesion with a high risk of
invasion.2. Invasive Urothelial CarcinomaMuscle-invasive carcinoma (T2 and beyond): Penetrates
muscularis propria.Variants and special types: Include micropapillary, nested, sarcomatoid, and

Published by: www.elisamigliavacca.com Page 1 of 25



Who classification of tumours of the urinary syst Vol. 2024, Issue 11

plasmacytoid variants, which often have worse prognosis.Histological Grading:WHO/ISUP grading
system classifies tumors into low-grade and high-grade based on nuclear features and
architecture.Molecular Features:FGFR3 mutations are common in low-grade tumors.TP53 mutations
often associated with high-grade, invasive tumors.Other Malignant Tumours of the Urinary
SystemBesides RCC and urothelial carcinomas, other less common malignant tumors include:1.
Wilms Tumor (Nephroblastoma)Primarily affects children; characterized by triphasic histology
(blastemal, epithelial, stromal).2. SarcomasLeiomyosarcoma: Arises from smooth
muscle.Angiosarcoma: Malignant vascular tumor.3. Lymphomas and MetastasesLymphomatous
infiltration can involve the kidney.Metastatic tumors from lung, breast, or gastrointestinal tract.Benign
Tumours of the Urinary SystemBenign neoplasms are less frequent but include:1.
OncocytomaComposed of oncocytic cells with abundant mitochondria.Usually asymptomatic and
discovered incidentally.2. Urothelial PapillomasSmall, papillary lesions with benign features.Rarely
progress to malignancy but require follow-up.3. AngiomyolipomaCommon benign tumor of the
kidney, especially in tuberous sclerosis.Composed of blood vessels, smooth muscle, and
fat.Molecular Pathology and Diagnostic AdvancesThe WHO classification increasingly incorporates
molecular diagnostics, which:Aid in differentiating subtypesPredict prognosisGuide targeted
therapiesExamples include:VHL gene mutations in clear cell RCCFGFR3 mutations in low-grade
urothelial tumorsChromosomal aberrations and gene expression profilesPrognostic Factors and
Clinical ImplicationsUnderstanding tumor classification influences prognosis and treatment:Tumor
subtype and grade determine aggressiveness.Molecular features inform targeted therapy
options.Accurate staging guides surgical and systemic management.Prognostic
Indicators:Histological subtypeGrade and stageMolecular markersPresence of invasion or
metastasisConclusionThe WHO classification of tumours of the urinary system provides a detailed,
standardized approach to diagnosing and understanding these diverse neoplasms. Recognizing the
different tumor types?ranging from benign to highly malignant?helps clinicians tailor treatment,
predict outcomes, and advance research. With ongoing discoveries in molecular pathology, this
classification continues to evolve, enhancing precision medicine in urology and oncology.Key
Takeaways:The classification covers renal tumors, urothelial carcinomas, and rare
neoplasms.Histological, molecular, and clinical features are essential for accurate diagnosis.Tumor
grading and staging are crucial for management decisions.Advances in molecular pathology are
increasingly integrated into classification systems.For healthcare professionals, staying updated with
the latest WHO classifications ensures accurate diagnosis and optimal patient care in the complex
landscape of urinary system tumors.

Who Classification of Tumours of the Urinary System: A Comprehensive GuideUnderstanding the
who classification of tumours of the urinary system is essential for clinicians, pathologists, and
medical students alike. This classification system provides a standardized framework that helps in
diagnosing, researching, and treating various neoplasms affecting the urinary tract. From kidneys to
ureters and bladder, these tumours exhibit diverse histological features and clinical behaviors. The
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WHO classification serves as a critical tool in guiding management strategies and prognostic
assessments.Introduction to the WHO Classification of Urinary System TumoursThe World Health
Organization (WHO) periodically updates its classification of tumours of the urinary system to reflect
advances in histopathology, molecular biology, and clinical research. The latest editions categorize
tumours based on their tissue of origin, cellular morphology, and biological behavior. This systematic
approach enhances diagnostic accuracy and facilitates communication among healthcare
providers.The WHO classification of tumours of the urinary system encompasses tumours arising
from:Kidney (renal cell carcinomas and others)Renal pelvis and ureterUrinary bladderUrethraEach
site has distinct tumour types with specific histological and molecular features, which are crucial for
prognosis and therapy.Significance of the WHO ClassificationStandardization: Provides a uniform
language for diagnosis.Prognostic Value: Helps predict disease course.Therapeutic Guidance:
Influences treatment choices.Research Framework: Facilitates clinical and translational
research.Tumours of the KidneyThe kidney is the most common site for urinary system tumours,
with renal cell carcinoma (RCC) being the predominant malignant tumour.Main Categories of Renal
TumoursRenal Cell Carcinomas (RCCs)The most common malignant kidney tumours in
adults.Subtypes based on histology and molecular features:Clear cell RCCPapillary
RCCChromophobe RCCCollecting duct carcinomaMiT family translocation RCCsBenign Renal
TumoursOncocytomaAngiomyolipomaRenal cysts (non-neoplastic but important in differential
diagnosis)Key Features of RCC SubtypesClear cell RCC: Characterized by cells with clear
cytoplasm, often associated with VHL gene mutations.Papillary RCC: Exhibits papillary architecture,
often with gains of chromosomes 7 and 17.Chromophobe RCC: Has pale eosinophilic cytoplasm,
with distinct cell membranes, often associated with BHD syndrome.Tumours of the Renal Pelvis and
UreterThese tumours are predominantly transitional cell carcinomas (urothelial carcinomas).Main
Tumour TypesUrothelial carcinoma: The most common, similar to bladder tumours.Squamous cell
carcinoma: Rare, often linked to chronic inflammation.Adenocarcinoma: Very rare.Pathogenesis and
FeaturesArise from the transitional epithelium lining the renal pelvis and ureter.Often associated with
urinary tract stones and chronic irritation.Tumours of the Urinary BladderBladder tumours are among
the most common urinary system neoplasms.Major CategoriesUrothelial (transitional cell)
carcinoma: The majority.Squamous cell carcinoma: Usually linked to schistosomiasis or chronic
irritation.Adenocarcinoma: Rare, may arise from urachal remnants.Small cell carcinoma:
Neuroendocrine differentiation.Grading and StagingGraded based on cellular atypia and
architectural disorder.Staged according to tumor invasion depth and spread.Key Subtypes of
Urothelial CarcinomaPapillary urothelial carcinoma: Often low-grade, papillary architecture.Flat
carcinoma in situ: High-grade, flat lesions with potential for invasive disease.Invasive urothelial
carcinoma: Penetrates muscularis propria or beyond.Tumours of the UrethraUrethral cancers are
rare but can include:Urothelial carcinoma (most common)Squamous cell
carcinomaAdenocarcinomaTheir classification relies on similar histopathological features as bladder
tumours.Molecular and Histological ClassificationThe WHO classification of tumours of the urinary
system integrates molecular markers with histology to refine diagnosis:Clear cell RCC: VHL gene
mutations, VEGF pathway alterations.Papillary RCC: MET gene mutations.Chromophobe RCC:
Chromosomal losses, mitochondrial abnormalities.Urothelial carcinoma: FGFR3 mutations, TP53
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alterations.Incorporating molecular data improves prognostication and opens avenues for targeted
therapies.Practical Approach to ClassificationStep 1: Histopathological ExaminationIdentify tumour
origin and morphology.Determine histological subtype.Step 2: Tumour Grade and StageUse WHO
grading systems.Assess invasion extent and spread.Step 3: Molecular StudiesWhen indicated,
perform genetic testing for specific mutations.Summary Table: Key Tumour Types in the WHO
Classification| Site | Main Tumour Types | Notable Features
||---------|-------------------------|-------------------------|| Kidney | Renal cell carcinoma (clear cell, papillary,
chromophobe), oncocytoma | Histology, molecular profile || Renal Pelvis/Ureter | Urothelial
carcinoma, squamous cell carcinoma | Association with stones/inflammation || Urinary Bladder |
Urothelial carcinoma (papillary, flat, invasive), squamous cell, adenocarcinoma | Grading, staging,
molecular markers || Urethra | Urothelial, squamous, adenocarcinoma | Rarity necessitates careful
classification |ConclusionThe WHO classification of tumours of the urinary system provides a
detailed, histology-based framework that guides diagnosis, prognosis, and treatment. Recognizing
the distinct types of tumours, their molecular underpinnings, and their clinical behaviors is
fundamental to effective management. As research advances, this classification continues to evolve,
integrating genomic data to refine our understanding of urinary tract neoplasms.Final
ThoughtsStaying updated with the latest WHO classifications is vital for healthcare professionals
involved in diagnosing and treating urinary system tumours. A thorough understanding of the
diverse tumour types, their pathological features, and molecular characteristics enables
personalized patient care and contributes to improved outcomes.

QuestionAnswer

What is the WHO classification of tumors of the urinary system based on?
The WHO classification is based on histopathological features, tumor morphology, grade, and
molecular characteristics to categorize tumors of the urinary system accurately.

How are urothelial carcinomas categorized in the WHO classification?
Urothelial carcinomas are classified into non-invasive papillary carcinomas, carcinoma in situ, and
invasive carcinomas with various histological subtypes and grades.

What are the main categories of renal tumors according to the WHO classification?
Main categories include clear cell renal cell carcinoma, papillary renal cell carcinoma, chromophobe
renal cell carcinoma, and other rare types like oncocytoma and collecting duct carcinoma.
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How does the WHO classify tumors of the prostate and bladder?
Prostate tumors are mainly classified as adenocarcinomas, while bladder tumors are primarily
categorized as urothelial carcinomas, with subtypes based on histological and molecular features.

What is the significance of grading in the WHO classification of urinary tumors?
Grading indicates the tumor's differentiation and aggressiveness, which helps guide prognosis and
treatment decisions in urinary system tumors.

Has the WHO classification of urinary tumors incorporated molecular and genetic features?
Yes, recent updates have integrated molecular and genetic data to refine tumor classification, aiding
in personalized diagnosis and therapy.

Are there specific WHO classification criteria for rare urinary tumors?
Yes, the WHO provides specific criteria for rare tumors such as collecting duct carcinomas,
leiomyosarcomas, and other mesenchymal tumors of the urinary system.

How does the WHO classification impact clinical management of urinary tumors?
It provides a standardized framework for diagnosis, prognosis, and treatment planning, ensuring
consistency and improved patient outcomes across different healthcare settings.

Related keywords: urinary system tumors, WHO tumor classification, urothelial carcinoma, renal cell
carcinoma, bladder cancer, prostate tumors, kidney tumors, urinary tract neoplasms, tumor grading,
tumor staging

Biopsy interpretation of the bladder biopsy inter

Understanding Biopsy Interpretation of the Bladder Biopsy InterBiopsy interpretation of the bladder
biopsy inter is a critical component in the diagnosis and management of bladder lesions. As a vital
diagnostic tool, bladder biopsies enable pathologists to evaluate tissue samples for the presence of
malignancies, inflammatory conditions, or benign abnormalities. Accurate interpretation directly
influences clinical decisions, treatment planning, and patient prognosis. This article provides an
in-depth overview of the process, key histopathological features, classification systems, and clinical
implications associated with bladder biopsy interpretation.Introduction to Bladder BiopsiesBladder
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biopsies are performed for various reasons, including persistent hematuria, suspicious imaging
findings, or abnormal cystoscopic appearances. The tissue obtained is subjected to
histopathological examination to determine the nature of the lesion. The main goals of biopsy
interpretation include:Identifying benign versus malignant tissueClassifying tumor grade and
stageDetecting invasive versus non-invasive diseaseRecognizing inflammatory or infectious
processesGuiding subsequent management decisionsTypes of Bladder Biopsies and Sampling
TechniquesUnderstanding the types of biopsies and their sampling methods is fundamental to
accurate interpretation.Transurethral Resection of Bladder Tumor (TURBT)Most common procedure
for bladder tumorsProvides a tissue sample for both diagnosis and stagingTypically yields larger,
more representative specimensDeep or Targeted BiopsiesPerformed when specific areas of
concern are identified via cystoscopyMay involve cold cup or needle biopsiesLimited tissue may
pose challenges in interpretationHistopathological Features in Bladder Biopsy InterpretationThe key
to accurate diagnosis lies in careful examination of the tissue architecture and cellular
features.Normal Bladder HistologyUrothelium: multilayered transitional epithelium with umbrella
cellsLamina propria: connective tissue rich in blood vessels and immune cellsMuscularis propria:
smooth muscle layer critical for stagingBenign ChangesInflammatory reactions (e.g.,
cystitis)Reactive atypiaHyperplasia or benign papillomasMalignant LesionsUrothelial carcinoma
(most common)Variants such as squamous cell carcinoma, adenocarcinoma, small cell
carcinomaClassification of Bladder TumorsAccurate classification helps determine prognosis and
treatment options.Urothelial CarcinomaMost prevalent bladder cancerDivided into non-invasive (Ta,
carcinoma in situ) and invasive (T1 and beyond)Grading SystemsLow-grade vs. high-gradeBased
on cellular atypia, mitotic activity, architectural disorderStaging and Invasion DepthDetermined by
the extent of invasion into lamina propria or muscularis propriaCritical for staging and
managementKey Features in Biopsy InterpretationPathologists assess several critical
features:Architectural patterns: papillary, flat, nestedCellular characteristics: nuclear size, shape,
chromatin patternMitotic activity: increased mitoses suggest higher gradePresence of invasion:
muscularis propria involvement indicates muscle-invasive diseaseIn situ carcinoma: flat high-grade
lesions confined to epitheliumCommon Challenges in Bladder Biopsy InterpretationInterpreting
bladder biopsies can be complex due to overlapping features.Reactive Atypia vs. Carcinoma in
SituReactive changes can mimic CISFeatures favoring reactive atypia: preserved maturation,
inflammationFeatures favoring CIS: nuclear pleomorphism, loss of polarity, mitoses at the
surfaceLow-Grade Papillary Urothelial NeoplasmsMay resemble benign papillomasDifferentiation
relies on nuclear features and architectureSampling ErrorSmall specimens may not capture invasive
componentsMultiple biopsies may be necessary for accurate stagingReporting and Grading of
Bladder BiopsiesA comprehensive pathology report should include:Diagnosis (benign, dysplastic,
malignant)Tumor type and gradeDepth of invasion (if invasive)Presence of CISMargins (if
applicable)Additional features (e.g., lymphovascular invasion)Clinical Implications of Biopsy
InterpretationInterpretation guides treatment strategies:Benign or inflammatory findings:
conservative management or surveillanceNon-invasive low-grade tumors: transurethral resection
with surveillanceHigh-grade or invasive tumors: more aggressive interventions, including
cystectomy, chemotherapy, or radiotherapyFuture Directions and Advances in Biopsy
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InterpretationEmerging techniques aim to improve diagnostic accuracy:Molecular and genetic
markersImmunohistochemistry panelsDigital pathology and AI-assisted diagnosisSummaryThe
biopsy interpretation of the bladder biopsy inter is a nuanced process demanding a detailed
understanding of histopathology, careful assessment of tissue features, and integration with clinical
data. Accurate diagnosis and classification are essential for optimal patient management, prognosis,
and surveillance. Ongoing advances in pathology techniques continue to enhance the precision and
reliability of bladder biopsy interpretations.ReferencesEble JN, et al. World Health Organization
Classification of Tumours of the Urinary System and Male Genital Organs. 4th Edition. 2016.Chang
SS, et al. The 2016 WHO Classification of Tumours of the Urinary System and Male Genital
Organs?Part A: Bladder and Urinary Tract Tumours. European Urology. 2018.Rosenberg JE, et al.
Bladder Cancer: Diagnosis, Staging, and Management. Journal of Clinical Oncology. 2020.Note:
This comprehensive article provides a detailed exploration of the biopsy interpretation process for
bladder biopsies, adhering to your specifications for structure and content depth.

Bladder Biopsy Interpretation: A Comprehensive Guide to Accurate Diagnosis and Clinical
Decision-MakingUnderstanding the interpretation of bladder biopsies is essential for urologists,
pathologists, and clinicians managing patients with suspected bladder pathology. Accurate
histopathological evaluation informs diagnosis, guides treatment strategies, and influences
prognosis. This detailed review aims to elucidate the nuances of bladder biopsy interpretation,
covering histological features, grading, staging, differential diagnoses, and the integration of
ancillary studies.Introduction to Bladder Biopsy and Its Clinical RelevanceA bladder biopsy involves
obtaining tissue samples from the bladder mucosa for histopathological examination. Indications
include:Hematuria with suspicious findingsKnown or suspected bladder carcinomaFlat or papillary
lesions detected via cystoscopyChronic cystitis with atypical featuresInflammatory or infectious
processesThe interpretation of these biopsies is pivotal in differentiating benign from malignant
lesions, determining the grade and stage of tumors, and identifying other pathological entities such
as carcinoma in situ (CIS), dysplasia, or inflammatory conditions.Histological Features of Normal
Bladder MucosaBefore delving into pathological alterations, it is essential to recognize the features
of normal bladder tissue:Urothelium: A specialized transitional epithelium comprising 3?7 cell
layersBasal layer: Small, cuboidal or columnar cells with scant cytoplasmPrickle cell layer: Larger,
polyhedral cells with prominent nucleiSuperficial umbrella cells: Large, binucleated or multinucleated
cells with eosinophilic cytoplasm and tight junctionsLamina propria: Loose connective tissue
containing blood vessels, lymphatics, nerve fibers, and occasional inflammatory cellsMuscularis
propria: Detrusor muscle layer beneath the lamina propria (not included in superficial biopsies
unless deep)Normal urothelium exhibits orderly maturation, uniform nuclei, and minimal cytologic
atypia.Pathological Alterations in Bladder BiopsiesPathological changes in bladder biopsies can be
broadly categorized into benign, premalignant, malignant, and inflammatory processes.Benign
ConditionsCystitis: Acute or chronic inflammation with infiltration of neutrophils, lymphocytes,
plasma cellsUrothelial hyperplasia: Increased cell layers, but maintaining orderly maturationInverted
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papilloma: Benign exophytic lesion with endophytic growth patternDiverticula or cysts: Outpouchings
lined by normal or hyperplastic urotheliumPremalignant LesionsUrothelial dysplasia: Architectural
and cytologic abnormalities without invasionCarcinoma in situ (CIS): Flat, high-grade lesion confined
to mucosa, with marked cytologic atypiaMalignant LesionsPapillary urothelial carcinoma: Exophytic
growth with papillary architectureFlat urothelial carcinoma: CIS or high-grade flat lesionsInvasive
carcinoma: Tumor infiltrating the muscularis propria and beyondDetailed Interpretation of Bladder
BiopsiesInterpreting bladder biopsies involves a systematic approach:1. Assessing the
UrotheliumArchitecture: Is the urothelium orderly? Are there papillary fronds, nests, or flat
lesions?Cellular features: Size, shape, nuclear features, mitotic activity, presence of atypiaSurface
maturation: Are umbrella cells intact? Is there evidence of maturation arrest?2. Identifying Atypia
and DysplasiaCytologic atypia: Enlarged, hyperchromatic nuclei, irregular nuclear
contoursArchitectural disarray: Loss of polarity, disorganized cell layersMitotic activity: Increased
mitoses, especially atypical formsDysplasia: Considered a premalignant change; graded as low or
high grade depending on severity3. Recognizing Carcinoma in Situ (CIS)Flat, high-grade urothelial
lesion confined to mucosaCells show:Marked nuclear enlargement and hyperchromasiaLoss of
nuclear polarityIncreased mitoses, including atypical formsSurface may appear intact or slightly
erodedOften associated with inflammation and can be difficult to distinguish from reactive changes4.
Evaluating Papillary LesionsPapillary architecture: Fronds with fibrovascular coresCellularity and
atypia: Degree of nuclear irregularity, mitotic activityGrading: Low-grade papillary urothelial
carcinoma vs. high-grade5. Assessing Invasion and StagingMuscularis propria presence: Critical for
staging; invasion indicates muscle-invasive carcinomaInvasion pattern: Into lamina propria,
muscularis propria, perivesical fatDesmoplastic response: Fibrous tissue reaction suggests
invasionPerineural or vascular invasion: Sign of advanced diseaseGrading and Staging of Bladder
TumorsGradingBased on the WHO/ISUP classification:Papillary urothelial neoplasm of low
malignant potential (PUNLMP): Minimal cytologic atypia, rare mitosesLow-grade papillary urothelial
carcinoma: Mild to moderate nuclear abnormalities, orderly architectureHigh-grade papillary
urothelial carcinoma: Marked nuclear atypia, disorganized architecture, frequent mitosesCarcinoma
in situ: High-grade flat lesion, as described aboveStagingTa: Non-invasive papillary carcinomaTis:
Carcinoma in situT1: Invasion into lamina propriaT2: Invasion into muscularis propriaT3: Tumor
extends into perivesical fatT4: Invades adjacent organs or structuresAccurate staging requires
correlation with cystoscopic and imaging findings. Histological assessment focuses on the depth of
invasion and presence of invasion beyond the mucosa.Differential Diagnosis in Bladder Biopsy
InterpretationAccurate interpretation hinges on distinguishing between various entities:Reactive
urothelial atypia vs. CIS: Reactive changes due to infection, instrumentation, or inflammation can
mimic CIS; features favoring reactive atypia include preservation of maturation and lack of
significant cytologic abnormalities.Urothelial hyperplasia vs. low-grade carcinoma: Hyperplasia
maintains architecture and lacks significant atypia.Inverted papilloma vs. urothelial carcinoma:
Inverted papilloma shows endophytic growth with bland cytology.Metaplastic changes: Squamous or
glandular metaplasia may be present but are benign.Ancillary Studies and Their
RoleImmunohistochemistry (IHC) and other ancillary techniques are invaluable when morphology is
ambiguous:CK20: Diffusely positive in CISp53: Overexpression supports high-grade lesionsKi-67
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(MIB-1): Elevated proliferation index in CIS and high-grade carcinomasUroplakin: Confirms
urothelial originGATA3: Urothelial differentiation markerMolecular studies, such as FISH for
chromosomal abnormalities, can support diagnosis, especially in challenging cases.Common Pitfalls
and How to Avoid ThemMisinterpreting reactive atypia as CIS: Look for preservation of maturation,
minimal atypiaOvercalling inflammation as high-grade carcinoma: Assess the overall architecture
and cytologyMissing invasion: Ensure adequate sampling, especially in deep biopsiesSampling
errors: Multiple biopsies may be required for comprehensive assessmentReporting and
CommunicationA clear, comprehensive pathology report should include:Diagnosis with grading and
stagingDescription of histological featuresMargin statusPresence of invasion, CIS, or
dysplasiaAncillary study resultsRecommendations for follow-up or additional testingEffective
communication ensures appropriate clinical management.ConclusionThe interpretation of bladder
biopsies is a meticulous process that requires a thorough understanding of urothelial morphology,
grading systems, and staging criteria. Recognizing subtle features distinguishing reactive from
neoplastic processes, accurately identifying CIS, and assessing invasion are crucial for optimal
patient outcomes. Integrating histopathological findings with clinical and radiological data,
supplemented by ancillary studies when needed, forms the cornerstone of precise diagnosis.
Continuous education and familiarity with evolving classification systems are essential for
pathologists and clinicians involved in bladder cancer management.In summary, mastery of bladder
biopsy interpretation demands a systematic approach, attention to detail, and an understanding of
both benign and malignant pathology. Accurate diagnosis influences treatment choices,
prognostication, and ultimately, patient survival.

QuestionAnswer

What are the key histopathological features used to differentiate between benign and malignant
bladder biopsies?
Key features include cellular atypia, architectural disorganization, nuclear pleomorphism, mitotic
activity, and invasion into the lamina propria or muscularis propria. Benign lesions typically lack
significant atypia and invasive features, whereas malignancies show cellular atypia and invasion
patterns consistent with carcinoma.

How does high-grade urothelial carcinoma appear on bladder biopsy, and what are its distinguishing
features?
High-grade urothelial carcinoma exhibits marked nuclear atypia, prominent nucleoli, increased
mitoses, and disorganized architecture. It often shows invasion into the lamina propria or muscularis
propria and may have in situ components. These features help distinguish it from low-grade lesions.
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What are common differential diagnoses when interpreting bladder biopsies with atypical urothelial
cells?
Differential diagnoses include reactive urothelial changes due to inflammation or instrumentation,
dysplasia, carcinoma in situ, and invasive carcinoma. Correlation with clinical and cystoscopic
findings is essential for accurate diagnosis.

How is carcinoma in situ (CIS) identified on bladder biopsy, and why is it clinically significant?
CIS appears as flat, high-grade, non-invasive urothelial lesions with cytological atypia, often with
loss of polarity and surface maturation. It is significant because CIS is a high-risk lesion that can
progress to invasive carcinoma if untreated.

What role do immunohistochemical stains play in the interpretation of bladder biopsies?
Immunohistochemistry aids in confirming urothelial origin and distinguishing reactive changes from
neoplasia. Markers like CK20, p53, and Ki-67 help identify high-grade lesions and CIS, improving
diagnostic accuracy.

What are the typical features of invasive bladder carcinoma on biopsy, and how does invasion affect
management?
Invasive bladder carcinoma shows tumor infiltration into the muscularis propria or beyond, with
irregular nests or sheets of malignant cells penetrating tissue boundaries. Detection of invasion
influences staging and often necessitates more aggressive treatments such as cystectomy or
systemic therapy.

Related keywords: bladder pathology, bladder cancer diagnosis, cystoscopy, histopathology,
urothelial carcinoma, bladder tissue analysis, tumor grading, biopsy specimen, bladder lesion
assessment, urinary tract biopsy

Who classification of tumours of the lung pleura

WHO classification of tumours of the lung pleuraThe 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
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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.Overview of WHO Classification of Lung and Pleural TumoursThe 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 pleuraUnderstanding these categories is essential for accurate diagnosis and appropriate
management.Classification of Tumours of the LungLung tumours are predominantly epithelial in
origin, with non-small cell lung carcinomas (NSCLCs) being the most common, followed by small
cell lung carcinomas (SCLCs). The WHO classification emphasizes histological subtypes, molecular
alterations, and clinical implications.Benign Lung TumoursBenign 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)HamartomasLeiomyomasHemangiomasMalignant Lung TumoursMalignant 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)This group includes the most prevalent
lung cancers and is subdivided into:adenocarcinoma squamous cell carcinomalarge cell
carcinomaAdenocarcinoma: 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 TumoursThe WHO also
recognizes rare tumours such as carcinoid tumours, sarcomatoid carcinomas, and lymphomas
involving the lung.Classification of Tumours of the PleuraPleural tumours primarily originate from
mesothelial cells lining the pleura. The WHO classification emphasizes mesothelial tumours, their
benign, borderline, and malignant categories.Benign Pleural TumoursThe 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.Borderline and Intermediate
TumoursThis category includes tumours with uncertain malignant potential, though they are less
well-defined compared to malignant tumours.Diffuse Mesothelioma of the PleuraWhile classified as
malignant, mesotheliomas are a distinct entity with unique pathological features.Malignant Pleural
TumoursThe most significant malignant pleural tumour is:Malignant mesotheliomaThis tumour
arises from mesothelial cells and is strongly associated with asbestos exposure.WHO Classification
of Mesothelial TumoursMesothelial tumours are categorized based on histological subtypes,
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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 ClassificationThe
WHO classification emphasizes several diagnostic criteria:Histopathological features: Cell
morphology, growth patterns, invasion depth.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 PracticeThe 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 ClassificationsThe 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.ConclusionThe 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 PleuraThe 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.IntroductionThe pleura, a vital serous membrane
enveloping the lungs and lining the thoracic cavity, is a site for a diverse array of benign and
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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 PleuraPrimary tumours
originate from the mesothelial lining or associated stromal components. They are classified based
on histopathological features, immunohistochemical profiles, and molecular alterations.Mesothelial
TumoursMesothelial neoplasms are the most common primary pleural tumours and encompass
benign, borderline, and malignant categories.Benign Mesothelial TumoursLocalized 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 TumoursMalignant Mesothelioma (MM): The most significant primary
malignant tumour of the pleura, with distinct histological subtypes and molecular features.Malignant
Mesothelioma SubtypesThe WHO recognizes three main histological subtypes, each with differing
prognosis and therapeutic responses:Epithelioid MesotheliomaSarcomatoid MesotheliomaBiphasic
(Mixed) MesotheliomaEpithelioid 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.Biphasic Mesothelioma:Contains both epithelioid and sarcomatoid
components, with prognosis depending on the proportion of each.Molecular and
Immunohistochemical Features of MesotheliomaKey Immunohistochemical Markers:Positive:
Calretinin, WT1, D2-40 (podoplanin), Cytokeratin 5/6, MesothelinNegative: Carcinoma markers such
as TTF-1, CEA, Ber-EP4Molecular Alterations:Loss of BAP1 expressionCDKN2A (p16) deletion
detectable via FISHRare mutations in BRAF, NRASOther Mesothelial TumoursLocalized 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 PleuraAside
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 nuclear
positivity).Fibrosarcoma and Other SarcomasRare; includes fibrosarcoma, malignant peripheral
nerve sheath tumour, and angiosarcoma. These are generally distinguished through
histomorphology and immunoprofile.Mesenchymal Tumours with Other DifferentiationsLipomas and
LiposarcomasHemangiopericytomaSecondary Tumours of the PleuraMetastatic involvement of the
pleura is common, especially from lung, breast, and other carcinomas.Common MetastasesLung
Carcinomas: Adenocarcinoma, squamous cell carcinomaBreast CarcinomaGastrointestinal
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TumoursLymphomas and LeukemiasImmunohistochemistry and molecular studies help determine
the primary site, especially in poorly differentiated tumours.Rare and Unusual Pleural
TumoursMesenchymal chondrosarcomaMalignant fibrous histiocytomaSynovial sarcomaThese are
exceedingly rare but are recognized within the WHO framework based on histopathology and
molecular features.Diagnostic Challenges and AdvancesAccurate classification relies on a
combination of histopathology, immunohistochemistry, and increasingly, molecular diagnostics.Role
of Molecular DiagnosticsDetection of BAP1 loss and CDKN2A deletions for
mesotheliomaIdentification of NAB2-STAT6 fusion in SFTNext-generation sequencing panels for
rare entitiesDiagnostic AlgorithmsUse of panel immunohistochemistry to differentiate mesothelioma
from metastatic carcinomaEmploying molecular markers for ambiguous casesClinical Implications of
WHO ClassificationThe 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.ConclusionThe 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 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?
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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.
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Related keywords: lung tumors, pleural tumors, WHO classification, thoracic oncology,
mesothelioma, lung cancer types, pleural mesothelioma, malignant pleural effusion, tumor histology,
lung neoplasms

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 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 TumoursThe 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
Classification1. Keratinocyte CarcinomasKeratinocyte 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 TumorsThese tumors
originate from melanocytes, the pigment-producing cells of the skin.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) TumorsThese tumors arise from
the skin appendages like sweat glands, sebaceous glands, and hair follicles.Eccrine and Apocrine
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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 TumorsThese 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 TumorsThese 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
CriteriaAccurate classification relies heavily on histopathological examination, often supplemented
by immunohistochemistry and molecular studies.Key Diagnostic ToolsHistology: 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:
Identifies genetic mutations and chromosomal aberrations, aiding in diagnosis and targeted therapy
decisions.Importance of WHO Classification in Clinical PracticeCorrectly classifying skin tumors
influences treatment options, prognosis, and follow-up strategies.Implications for TreatmentBenign
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
SignificanceThe classification provides prognostic information, with some tumors having a high
likelihood of recurrence or metastasis, while others are essentially benign.Emerging Trends and
Future DirectionsAdvances in molecular pathology continue to refine skin tumor classification,
leading to more personalized approaches.Integration of Molecular DataNew 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 TherapiesUnderstanding the molecular pathways involved in
skin tumors has led to the development of targeted therapies, especially for melanoma and some
adnexal tumors.ConclusionThe 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
TypesWhen discussing skin health, one of the most critical topics is the classification of skin
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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 ClassificationSkin tumours encompass
a wide spectrum of benign and malignant lesions, each with distinct characteristics. Proper
classification influences:Diagnosis accuracyTreatment planningPrognostic assessmentResearch
and epidemiological studiesThe 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 TumoursThe 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.This classification divides skin tumours
primarily into:Epithelial tumoursMelanocytic tumoursAppendageal (adnexal) tumoursSoft tissue and
other mesenchymal tumoursHematolymphoid tumoursWithin each category, tumours are further
subdivided based on histopathological features.Main Categories in the WHO Classification of Skin
TumoursEpithelial TumoursEpithelial tumours originate from keratinocytes or other epithelial cells of
the skin. They include benign, pre-malignant, and malignant lesions.Benign Epithelial
Tumours:Seborrheic keratosisVerruca (wart)Sebaceous hyperplasiaPre-malignant Epithelial
Tumours:Actinic keratosisBowen'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.Melanocytic TumoursThese arise from melanocytes, the pigment-producing cells in the
skin.Benign Melanocytic Tumours:Melanocytic nevi (moles)Spitz neviMalignant Melanocytic
Tumours:Malignant melanoma: The most deadly skin cancer; various subtypes include superficial
spreading, nodular, lentigo maligna, and acral lentiginous melanoma.Appendageal (Adnexal)
TumoursOriginating 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 TumoursIncludes a
variety of benign and malignant tumours derived from connective tissue.DermatofibromaKaposi
sarcomaAngiosarcomaHematolymphoid TumoursThese are rare but include lymphomas and
leukaemias that involve the skin.Cutaneous T-cell lymphomas (e.g., mycosis fungoides)Other
lymphoproliferative disordersSubclassification of Malignant Skin TumoursUnderstanding the
subclasses within malignant categories enhances diagnostic precision.Basal Cell Carcinoma
(BCC)Nodular BCCSuperficial BCCMorpheaform (sclerosing) BCCPigmented BCCFeatures:Locally
invasive but rarely metastasizeOften associated with UV exposureSquamous Cell Carcinoma
(SCC)Well-differentiated SCCPoorly differentiated SCCKeratoacanthoma (a variant with rapid
growth)Features:Potential to metastasize, especially in immunocompromised patientsOften arises in
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sun-exposed areasMelanomaSuperficial spreading melanomaLentigo maligna melanomaNodular
melanomaAcral lentiginous melanomaFeatures:Highly metastatic potentialRequires prompt
diagnosis and interventionMolecular and Histopathological InsightsModern 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
ClassificationThe 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.ConclusionThe
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 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
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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.

Related keywords: skin tumor classification, WHO skin tumors, skin neoplasm categories, skin
cancer types, dermatological tumor classification, skin tumor pathology, WHO tumor classification
system, cutaneous neoplasms, skin tumor diagnosis, skin tumor epidemiology

Who classification of endocrine tumours

Published by: www.elisamigliavacca.com Page 20 of 25



Who classification of tumours of the urinary syst Vol. 2024, Issue 11

WHO classification of endocrine tumours is a pivotal framework used by pathologists, oncologists,
and medical professionals worldwide to categorize and understand the diverse spectrum of
endocrine neoplasms. This classification system is continually updated by the World Health
Organization (WHO) to incorporate new scientific insights, improve diagnostic accuracy, and guide
effective treatment strategies. Endocrine tumours originate from hormone-producing glands,
including the thyroid, parathyroid, adrenal glands, and neuroendocrine cells dispersed throughout
various organs. Proper classification is essential for prognosis determination, therapeutic planning,
and facilitating research efforts. In this comprehensive overview, we explore the WHO classification
of endocrine tumours, detailing the categories, key features, diagnostic criteria, and latest updates
to this vital system.Understanding the WHO Classification of Endocrine TumoursThe WHO
classification of endocrine tumours is a histopathological and molecular framework that categorizes
tumors based on their origin, cellular differentiation, malignancy potential, and molecular features.
The system emphasizes a multidisciplinary approach, combining morphological assessment with
immunohistochemistry, molecular genetics, and clinical data.Key objectives of the WHO
classification include:Standardizing diagnosis across institutions and countriesFacilitating research
and clinical trialsImproving patient management and prognosis predictionIncorporating advances in
molecular pathologyThe classification is periodically revised, with the latest edition published in
2022, reflecting significant advances in understanding endocrine tumours.Major Categories in the
WHO Classification of Endocrine TumoursThe classification broadly divides endocrine tumours into
several main categories, each with specific subtypes, based on tissue of origin and biological
behavior.1. Tumours of the Thyroid GlandThyroid tumours are among the most common endocrine
neoplasms. They are classified into benign and malignant categories.Benign Tumours:Follicular
adenomaHürthle cell adenomaMalignant Tumours:Papillary thyroid carcinoma (PTC)Follicular
thyroid carcinoma (FTC)Medullary thyroid carcinoma (MTC)Anaplastic thyroid carcinoma (ATC)Key
features:Differentiation statusPresence of specific genetic mutations (e.g., BRAF, RAS)Histological
architecture2. Parathyroid TumoursParathyroid tumours are predominantly benign but can
occasionally be malignant.Main types:Parathyroid adenoma (most common)Parathyroid
hyperplasiaParathyroid carcinoma (rare but aggressive)Diagnostic highlights:Elevated serum
calcium and parathyroid hormone levelsHistopathological features distinguishing benign from
malignant3. Adrenal Gland TumoursAdrenal tumours include those arising from the cortex and
medulla, with distinct classifications.Adrenal Cortical Tumours:Adenomas (benign)Carcinomas
(malignant)Myelolipomas and other rare tumoursAdrenal Medullary
Tumours:PheochromocytomasParagangliomas (extra-adrenal sympathetic or
parasympathetic)Features:Hormone secretion profilesMalignancy potential based on invasion and
metastasisMolecular markers (e.g., SDH mutations)4. Neuroendocrine Tumours
(NETs)Neuroendocrine tumours are a diverse group originating from neuroendocrine cells scattered
throughout the body.Primary sites include:Gastroenteropancreatic (GEP) systemLungThymusOther
organsClassification:Well-differentiated neuroendocrine tumours (NETs)Poorly differentiated
neuroendocrine carcinomas (NECs)Grading and staging:Based on mitotic count and Ki-67
proliferation indexGraded as G1, G2, or G3Key features:Hormone secretion (functional vs.
non-functional)Morphological subtype (e.g., carcinoid, small cell carcinoma)Histopathological and
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Molecular Features in WHO ClassificationThe latest WHO classification emphasizes integrating
histopathology with molecular diagnostics. Key molecular markers and genetic alterations are now
integral to tumor classification.Common molecular features include:BRAF, RAS, RET mutations in
thyroid carcinomasMEN1, DAXX, ATRX mutations in pancreatic NETsSDH mutations in
paragangliomas and pheochromocytomasTP53 mutations in anaplastic carcinomasThis integration
enhances diagnostic precision, allows for targeted therapies, and provides prognostic
information.Update Highlights from the 2022 WHO ClassificationThe 2022 edition introduced several
notable updates:Refinement of grading criteria for neuroendocrine tumours, emphasizing
proliferation markersClarification of molecular subtypes within thyroid carcinomas, especially
papillary and follicular typesRecognition of new entities, such as well-differentiated grade 3
neuroendocrine tumoursInclusion of emerging molecular data supporting targeted
therapiesStandardization of terminology to reduce ambiguity in diagnosisThese updates reflect
ongoing research and technological advances in molecular pathology.Practical Implications of WHO
Classification in Clinical PracticeAccurate classification per WHO standards influences every aspect
of patient care:Diagnosis:Guides biopsy interpretationDetermines the need for molecular
testingTreatment planning:Surgical approachUse of targeted therapiesSurveillance
strategiesPrognosis estimation:Differentiation statusTumor grade and stageMolecular
featuresResearch and clinical trials:Stratification of patientsDevelopment of novel
therapiesConclusionThe WHO classification of endocrine tumours is a comprehensive, dynamic
system that plays a crucial role in the diagnosis, management, and research of endocrine
neoplasms. Its integration of histopathology with molecular genetics has revolutionized
understanding and treatment of these tumours. Staying updated with the latest WHO classifications
ensures clinicians and pathologists can provide accurate diagnoses and optimal care, ultimately
improving patient outcomes. As advancements continue, the classification will evolve further,
incorporating new biomarkers and targeted therapies, reaffirming its importance in the field of
endocrine oncology.

WHO classification of endocrine tumoursThe WHO classification of endocrine tumours represents a
critical framework used worldwide by pathologists, oncologists, and researchers to diagnose,
categorize, and manage tumors originating from endocrine glands. These tumors encompass a
diverse group of neoplasms arising from endocrine tissues such as the thyroid, parathyroid, adrenal
glands, and neuroendocrine cells throughout the body. Over the years, this classification has
evolved significantly, integrating advances in histopathology, molecular genetics, and clinical
behavior to provide a comprehensive and standardized approach. Its importance lies not only in
improving diagnostic accuracy but also in guiding treatment strategies and prognostication.Historical
Context and Development of WHO ClassificationUnderstanding the evolution of the WHO
classification helps appreciate its current utility. Initially, endocrine tumors were classified based
solely on histological appearance and clinical features. However, as molecular biology advanced, it
became evident that tumors with similar histology could have vastly different genetic profiles and
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behaviors. The first WHO classifications for endocrine tumors were published in the 1980s, with
subsequent updates in 1992, 2004, 2010, and most recently in 2017.Key milestones
include:Integration of molecular markers to refine tumor subtypes.Emphasis on grading and staging
systems to assess malignancy.Inclusion of new entities based on genetic alterations.The latest
WHO classification (2017) emphasizes a multidisciplinary approach, combining morphology,
immunohistochemistry, and molecular findings.Core Principles and Structure of the WHO
ClassificationThe WHO classification is designed to be comprehensive yet adaptable, categorizing
endocrine tumors based on:Histological features: cell morphology, architecture, mitotic
activity.Immunohistochemical profiles: hormone production, neuroendocrine markers.Molecular
genetics: presence of specific mutations or gene alterations.Behavioral criteria: benign, uncertain
malignant potential, or malignant.The classification groups endocrine tumors mainly into:Tumors of
the thyroid glandTumors of the parathyroid glandsTumors of the adrenal cortex and
medullaNeuroendocrine tumors (NETs) of other sitesEach category includes specific tumor types
with well-defined criteria, facilitating consistent diagnosis across institutions.Thyroid TumorsThyroid
neoplasms are among the most common endocrine tumors, and their classification is vital for
prognosis and management.Major CategoriesDifferentiated thyroid carcinomas (DTCs)Papillary
thyroid carcinoma (PTC)Follicular thyroid carcinoma (FTC)Hurthle cell carcinomaMedullary thyroid
carcinoma (MTC)Anaplastic thyroid carcinomaThyroid adenomasFeatures and Features of Each
TypePapillary thyroid carcinoma:Most common thyroid cancer (about 80%)Characteristic nuclear
features (orphan Annie eyes, nuclear grooves)Often associated with BRAF mutationsGood
prognosis with appropriate treatmentFollicular thyroid carcinoma:Accounts for ~10-15% of thyroid
cancersDistinguished from adenoma by capsular and vascular invasionAssociated with RAS
mutations and PAX8-PPAR? rearrangementsMedullary thyroid carcinoma:Arises from parafollicular
C cellsProduces calcitoninCan be sporadic or familial (MEN 2 syndromes)Associated with RET
mutationsAnaplastic thyroid carcinoma:Highly aggressive and undifferentiatedPoor prognosisOften
arises from pre-existing differentiated carcinomasPros and Cons of WHO Classification for Thyroid
Tumors| Pros                                                      | Cons                                              
||-----------------------------------------------------------|----------------------------------------------------|| Clear
histological and molecular criteria improve accuracy | Some tumors may have overlapping features,
complicating diagnosis || Guides targeted therapies (e.g., RET inhibitors for MTC) | Rare variants
may not fit neatly into categories || Facilitates prognostication and management planning   |
Requires specialized expertise and resources     |Parathyroid TumorsParathyroid neoplasms are
relatively rare but clinically significant due to their role in primary hyperparathyroidism.Types and
FeaturesAdenoma (most common)HyperplasiaCarcinoma (rare)FeaturesParathyroid
adenomas:Usually solitaryComposed of chief cells, with a thin capsuleTypically benign with
excellent prognosisParathyroid carcinoma:Larger, invasive, may invade surrounding
tissuesHistologically challenging; criteria include capsular, vascular, or perineural invasionRare but
aggressiveStrengths and LimitationsThe WHO classification emphasizes invasion and metastasis
for malignancy diagnosis, which can sometimes be subtle histologically.Accurate diagnosis
influences surgical management and follow-up.Adrenal TumorsAdrenal tumors are diverse,
including cortical, medullary, and metastatic lesions.Adrenal Cortical TumorsAdenomas
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(benign)Carcinomas (malignant)Myelolipomas and other benign lesionsFeaturesAdrenal cortical
adenomas:Usually nonfunctioning or secreting cortisol, aldosterone, or
androgensWell-circumscribed, benign featuresAdrenal cortical carcinomas:Larger, irregular,
invasiveMitotic figures, nuclear atypia, necrosis, and invasion are hallmarksWeiss criteria are used
for diagnosisAdrenal Medullary TumorsPheochromocytomas:Derived from chromaffin cellsSecrete
catecholaminesClassified as benign or malignant based on invasion and metastasisFeatures and
Prognostic IndicatorsMalignancy in adrenal tumors is confirmed by invasion or metastasis, not solely
histology.Molecular markers and scoring systems (e.g., PASS) assist in risk
stratification.Neuroendocrine Tumors (NETs) of Other SitesNETs are characterized by
neuroendocrine differentiation and can occur throughout the body.Classification and
FeaturesGastroenteropancreatic neuroendocrine tumors (GEP-NETs)Well-differentiated tumors
(NETs) and poorly differentiated neuroendocrine carcinomas (NECs)Graded based on mitotic count
and Ki-67 index into G1, G2, G3Pulmonary NETsTypical carcinoidAtypical carcinoidLarge cell
neuroendocrine carcinomaSmall cell lung carcinomaAdvantages of WHO ClassificationIncorporates
proliferation indices (mitotic rate, Ki-67) for grading, which correlates with prognosis.Recognizes
distinct biological behaviors and treatment responses based on grade and
differentiation.LimitationsRequires precise histological and immunohistochemical assessment.Some
tumors demonstrate heterogeneity, complicating classification.Molecular Advances and Future
DirectionsThe WHO classification increasingly integrates molecular data, recognizing that genetic
alterations can refine diagnosis and predict behavior.Mutations such as BRAF, RAS, RET, and
TP53 are incorporated into diagnostic criteria.Gene expression profiles aid in subclassification,
especially for poorly differentiated tumors.Targeted therapies are emerging based on molecular
alterations, making these classifications clinically relevant.The future of the WHO classification is
likely to involve:More precise molecular subclassificationsPersonalized risk
assessmentsIncorporation of emerging biomarkersConclusionThe WHO classification of endocrine
tumours remains a cornerstone in endocrine pathology, providing a structured, evidence-based
approach to tumor diagnosis and management. Its comprehensive nature?combining histological,
immunohistochemical, and molecular features?enhances diagnostic precision, facilitates
prognostication, and guides therapy. While it has notable strengths, including standardization and
integration of advances, challenges such as evolving molecular data and tumor heterogeneity
persist. Continued refinement, incorporating new molecular insights, will ensure that the WHO
classification remains relevant and invaluable in the era of personalized medicine.In summary,
understanding the WHO classification of endocrine tumors is essential for clinicians and pathologists
alike, enabling consistent diagnosis, better patient outcomes, and the advancement of research in
endocrine oncology.
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What is the WHO classification of endocrine tumours based on?
The WHO classification of endocrine tumours is based on histopathological features, cellular origin,
differentiation status, and molecular characteristics to categorize tumours into benign, uncertain
malignant potential, and malignant types.

How does the WHO classification differentiate between benign and malignant endocrine tumours?
The WHO classification uses criteria such as cellular atypia, mitotic activity, invasion, and
metastasis presence to distinguish benign from malignant endocrine tumours, with specific
categories like neuroendocrine tumors, carcinomas, and neoplasms of uncertain malignant potential.

What are the key updates in the latest WHO classification of endocrine tumours?
The latest updates incorporate molecular profiling, grading systems based on proliferation indices
(like Ki-67), and refined criteria for borderline or uncertain malignant potential tumours to improve
diagnostic accuracy and prognostication.

How does the WHO classification impact clinical management of endocrine tumours?
It guides treatment decisions by providing a standardized framework for diagnosis, grading, and
staging, helping clinicians determine prognosis and appropriate therapeutic strategies for patients
with endocrine tumours.

Which endocrine tumours are most commonly classified under the WHO system?
Commonly classified tumours include thyroid carcinomas (papillary, follicular, medullary, anaplastic),
neuroendocrine tumours of the pancreas, adrenal cortical tumours, and parathyroid neoplasms.

What role does molecular pathology play in the WHO classification of endocrine tumours?
Molecular pathology aids in identifying genetic mutations and molecular subtypes, which refine
classification, improve diagnostic precision, and can influence targeted therapy options in endocrine
tumours.

Related keywords: endocrine tumors, WHO tumor classification, neuroendocrine tumors, endocrine
neoplasms, tumor grading, tumor staging, endocrine pathology, tumor histology, neuroendocrine
carcinoma, tumor biomarkers
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